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1 
BEFORE THE DIRECTOR OF THE 

2 ARIZONA DEPARTMENT OF ENVIRONMENTAL QUALITY 

4 
In the Matter of: 

5 
CONSENT ORDER 

Universal Propulsion Co., Inc. located at 
6 25401 North Central Avenue, Phoenix, 1 Docket No. P-136-04 

Maricopa County, Arizona 
7 

1 

9 ) 

10 To: Universal Propulsion Co., Inc. ("UPCO"), in its capacity as owner and operator of the 

11 facility located at 25401 North Central Avenue, Phoenix, Maricopa County, Arizona. 

12 RECITALS 

13 UPCO acknowledges that no promise of any kind or nature whatsoever, was made to 

14 induce it to enter into this Consent Order, and UPCO has done so voluntarily 

15 UPCO acknowledges that by entering into this Consmt Order, it does not resolve any 

16 liability it may have for civil penalties for violations of any State or Federal environmental law 

17 except as may be provided in a civil settlement under section V.D. of this Order. 

18 By entering into this Consent Order, UPCO does not admit to any civil or criminal 

19 liability, or waive any right including but not limited to the asdrtion of any defense available to 

20 UPCO under applicable law. Further, UPCO does not admit, andboth the Arizona Department of 

21 Environmental Quality ("ADEQ) and UPCO retain the right to controvert in any subsequent 

22 proceeding except a proceeding to implement or enforce this Consent Order, the validity of any 

23 Findings of Fact or Conclusions of Law contained in this Consent Order. 

24 

25 

26 

27 

28 

Initial 



The Findings of Fact and Conclusions of Law contained in this Consent Order shall not 

prejudice the determinations to be made under the Compliance Schedule concerning the selection 

of a remedy. 

The undersigned representative of UPCO certifies that she is fully authorized to execute 

this Consent Order on behalf of UPCO and to legally bind UPCO to this Consent Order. 

UPCO admits to the jurisdiction of the Director of ADEQ. 

UPCO consents to the terms and entry of this Consent Order and agrees not to contest the 

validity or terms of this Consent Order in any subsequent proceeding to enforce this Consent 

Order. UPCO expressly reserves the right to contest the validity of any Findings of Fact or 

Conclusions of Law in any proceeding other than a proceeding to enforce this Consent Order. 

THEREFORE, IT IS HEREBY ORDERED as follows: 

I. JURISDICTION 

The Director of ADEQ has jurisdiction over the subject matter of this action and is 

authorized to issue this Consent Order pursuant to the Arizona Revised Statutes ("A.R.S.") 5s 49- 

261 and 41-1092.07(F)(5). 

11. FINDINGS 

THE DIRECTOR HEREBY MAKES THE FOLLOWING FINDINGS OF FACT AND 

CONCLUSIONS OF LAW: 

A. Findings of Fact ,.' 

1. On March 30, 1999, EPA and ADEQ issued joint RCRA Permit # 

AZD980814479 ("the RCRA Permit") for the treatment of the following hazardous wastes in the 

Open Burning Unit or Thermal Treatment Unit on scheduled bum days: 

a. Dry waste propellant and waste oxidizers from propellant manufacturing 

processes, machining and refurbishing operations, including materials contaminated by propellant, 

explosive materials, and oxidizers only (e.g., conductive plastic bags or containers, etc.); 



b. Off-specification devices and igniter containing propellant and explosives; 

c. Waste Water Bore propellant; and 

d. Waste Water Bore oxidizer residue and polyethylene tank liners removed 

from Water Bore tanks. 

2. According to the RCRA Permit, Part IV.C, Solid Waste Management Unit 11 

(SWMU-10 and SWMLI-11, Water Bore area) consisted of two units (pit A and pit B) which 

contained water discharge generated during propellant water bore operations. The units began 

operating in 1983 and ceased operation in 1988. The pits were in-ground, lined impoundments 

constructed to a depth of three (3) feet and were located only eight (8) feet from a wash to the 

east. According to the RCRA Permit, these liners were of "garbage bag" quality and they had low 

berms in poor condition. 

3. From 1983 to 1988, propellant and waste cutting water were discharged into the 

two Water Bore area pits. Ammonium perchlorate and potassium perchlorate oxidizers along 

with fine particles of waste propellant were contained in the waste material. 

4. The presence of per~hlorate has been detectedin the soils of the Water Bore area at 

concentrations ranging from non-detect to 1,800 milligrams per kilogram (mglkg) at the surface. 

From one foot to 67 feet below ground surface (bgs), concentrations of perchlorate were detected 

ranging from 390 mgkg to 0.10 mglkg. 

5. During the week of December 16 through 23, 2003, two monitoring wells were 

voluntarily installed at the UPCO facility in accordance with theDecember 10,2003 ADEQ and 

City of Phoenix approved Monitor Well Construction Work Plan, revision 1.0. The wells were 

developed in accordance with Construction Work Plan, one month after construction. 

6. On February 13,2004, March 19,2004, and April 16,2004, the two monitoring 

wells were sampled by UPCO. ADEQ was present at the April 16,2004, sampling and took split 



samples, however the February and March sampling was performed without prior notification to 

ADEQ. 

7. On March 23, 2004, UPCO informed ADEQ that the water samples taken on 

February 13, 2004, indicated the presence of perchlorate in the aquifer ranging from 43 to 130 

micrograms per liter ( p a ) .  

8. In a June 11,2004, report submitted to ADEQ, UPCO reported that subsequent 

samples taken on March 19, 2004, and April 16, 2004, indicated the presence of perchlorate 

ranging from 39 to 120 pg/L and 40 to 88 p a ,  respectively. 

9. Perchlorate is soluble in water. If water containing sufficient concentrations of 

perchlorate is ingested, it can interfere with iodide uptake into the thyroid gland and disrupt 

thyroid function. The Arizona Department of Health Services has established a current Health 

Based Guidance Level ("HBGL") for water used as drinking water for perchlorate of 14 pg/L. 

The HBGL has not been adopted as a numeric aquifer water quality standard. HBGL's may 

change from time to time as new information is obtained. According to sampling performed as of 

the date of this Ccusent Order, there is no evidence of any human ingestion of groundwater 

containing perchlorate in excess of the HBGL in the vicinity of the UPCO facility. 

10. On September 8,2004, UPCO submitted a RCRA Investigation ("RI") Work Plan 

for the Water Bore area to ADEQ. ADEQ is currently reviewing this RI Work Plan to determine 

if it meets the requirements of Part 1V.H of the RCRA Permit/ 

11. Under Part IV.A.S(c) of the RCRA Permit, ADEQ may require the Permittee to 

conduct new or more extensive assessments, investigations, or studies, as needed, based on 

information provided in progress reports or other supporting information. 

B. Conclusions of Law 

1. By failing to prevent discharges to the soil that have resulted in perchlorate levels 

in excess of the 14 pg/L HBGL for perchlorate in the underlying groundwater, UPCO may have 



1 violated A.A.C. R18-11-405(A) which states that a discharge shall not cause a pollutant to be 

present in an aquifer classified for a drinking water protective use in a concentration which 

endangers human health. The level at which ingestion of perchlorate endangers human health has 

not been conclusively determined. 

2. By failing to prevent discharges to the soil that have resulted in perchlorate levels 

in excess of the HBGL established for perchlorate, UPCO has violated A.A.C. R18-11-405(C) 

which states that a discharge shall not cause a pollutant to be present in an aquifer which impairs 

existing or reasonably foreseeable uses of water in an aquifer. 

3. A.A.C. R18-11-405 has been adoptedpursuant to Article 2 of Chapter 2 of Title 49 

of the Arizona Revised Statutes. 

4. Under A.R.S. $49-261, ADEQ may issue an order requiring compliance within a 

reasonable time period for violations of rules adopted pursuant to Article 2 of Chapter 2 of Title 

49 of the Arizona Revised Statutes 

111. COMPLIANCE SCHEDULE 

TEE DIRECTOR HEREBY ORDERS andUPCO agrees to comply wi:h thc pmvisions of this 

Consent Order as follows: 

A. UPCO shall investigate and remediate soils and groundwater to levels necessary to 

protect human health and the environment for contaminants including, but not limited to, 

perchlorate by performing the following activities: /' 

B. Within thirty (30) calendar days of the effective date of this Order, UPCO shall 

submit to ADEQ for review and approval a Groundwater Monitoring Plan ("GWMP") that meets 

the requirements of Title 40, Part 264, Subpart F of the Code of Federal Regulations ("CF'R"). At 

a minimum, the GWMP shall include provisions for monitoring for the presence of perchlorates, 

volatile organic chemicals ("VOCs"), metals, and nitrates in the aquifer. The GWMP must 



include the basic requirements outlined in 40 CFR 5 264.97 and establish a schedule for periodic 

sampling. 

C. Within fifteen (15) calendar days after receiving written approval from ADEQ of 

the GWMP, UPCO shall implement the GWMP according to the schedules and procedures 

specified in the approved GWMP. 

D. Within fifteen (15) calendar days after receiving written approval or approval with 

modifications from ADEQ of the submitted RI Work Plan for the Water Bore area, UPCO shall 

implement the RI Work Plan accordmg to the schedules and procedures specifiedin the approved 

RI Work Plan. 

E. Within sixty (60) calendar days after the completion of the RI Work Plan, UPCO 

shall submit the following documents: 1) an RI Final Repori; and 2) an RI Summary Report as 

referenced in Part IV.H of the RCRA Permit. The contents of these reports shall conform with the 

requirements of the RCRA Permit. 

F. Following ADEQ's approval of the RI Final Report and the RI Summary Report, 

UPCO shall submit to ADEQ for review and approval a C m ~ e c t k  Measures Study ("CMS") Plan 

within forty-five (45) calendar days after notification of the requirement to conduct a CMS in 

accordance with Part 1V.I. of the RCRA Permit. The CMS Plan shall, at a minimum, include the 

corrective measures necessary to meet: 1) all applicable soil remediation requirements, as 

described in A.A.C. R18-7-201 et. seq.; and 2) all aquifer d t e r  quality standards, including 

A.A.C. R18-11-405. The content of the CMS Plan shall conform with the requirements of the 

RCRA Permit. With respect to compliance with the narrative aquifer water quality standards in 

A.A.C. R18-11-405, the CMS plan shall include aproposal to establish remedial action objectives 

andor cleanup goals in accordance with the RCRA Permit and applicable guidance. In addition, 

the CMS plan shall contain a proposal for the location or locations at which compliance with the 



standards in A.A.C. R18-11-405 should be measured and shall be consistent with the 

requirements of the RCRA permit and applicable regulations. 

G. Within fifteen (15) calendar days after UPCO receives written approval from 

ADEQ of the CMS Plan, UPCO shall begin to implement the CMS Plan according to the 

schedules and procedures specified in the CMS Plan. 

H. Within sixty (60) calendar days after the completion of the CMS tasks, UPCO shall 

submit to ADEQ a draft CMS Final Report as referenced in Part 1V.I. of the RCRA Permit. The 

contents of this report shall conform with the requirements of the RCRA Permit. The Draft Final 

Report shall be subject to review in accordance with Part IV.I.6. of the RCRA Permit. 

I. Based on results of the CMS and any further evaluations of additional remedies, 

ADEQ will select a remedy from the remedial alternatives evaluated in the CMS as provided in 

Part IV.1. and J. of the RCRA Permit.. 

J. Within forty-five (45) calendar days of receipt of ADEQ's remedy selection under 

paragraph I, UPCO shall submit to ADEQ for review and approval a draft Corrective Measures 

Implementation (CMI) Program Plan. The contznis of the CMI Program Plan shall conform with 

the requirements of the RCRA Permit. All Corrective Action requirements of 40 CFR $5 

264.99(h) and 264.100 shall be addressed in the CMI Plan. 

K. Within forty-five (45) calendar days of receipt of ADEQ's written approval, or 

approval with modifications, of the proposed corrective measuds), UPCO shall submit to ADEQ 

20 a final CMI Program Plan consistent with ADEQ's written approval and the RCRA Permit. 

2 1 L. Upon receipt of ADEQ approval of the final CMI Program Plan UPCO shall 

22 implement the CMI tasks according to the schedule of implementation contained in the CMI 

23 Program Plan. 

24 M. Draft RI Work Plans for other potential source areas of the UPCO facility shall be 

25 submitted to ADEQ in accordance with the following schedule: 

26 

27 - 7 -  



1 Potential Source Area Date Due to ADEO 

2 C-Complex 09/30/04 

3 Old Bum Area 11/15/04 

4 F-Complex 01/07/05 

5 New Bum Area 02/04/05 

6 Each RI Work Plan must meet the requirements of Part 1V.H of the RCRA Permit. Each RI Work 

7 Plan shall be designed to include the information needed to determine potential or actual Impacts 

on human health and the environment including, but not limited to, perchlorate under A.A.C. 

R18-11-405. UPCO may supplement existing or submit additional work plans following the 

effective date of this order to reflect any requirements of this order including the proposed GWMP 

or Risk Assessment. UPCO shail submit a work plan for B-Complex. Once submitted to ADEQ 

the compliance schedule requirements outlined in Sections IlI.D through ELM, above, will be in 

effect for each RI Work Plan. 

N. UPCO agrees to respond to any ADEQ request to modify a submittal due to ADEQ 

under this Consent Order in ac::.oidance with the RCRA P e m ~ t  or within a reasonable time frame . . 

as specified by ADEQ. 

0. Within fifteen (15) calendar days of the effective date of this Order, UPCO shall 

notify the residents along Yearling Road from Central Avenue to 7th Street in writing that UPCO 

is willing to perform testing for perchlorate in their well(s) once/every six months for two years, if 

requested to do so in writing by the resident within fifteen (15) calendar days of the resident's 

receipt of UPCO's notice. 

P. Within forty-five (45) calendar days of the effective date of this Order, and within 

thirty (30) calendar days of the bi-annual anniversary thereof for two years, UPCO shall sample 

and analyze the private wells of the residents requesting testing along Yearling Road from Central 



Avenue to 7" Street for the presence of perchorate and shall report the results of the sampling to 

the respective resident(s) and ADEQ. 

Q. If perchlorate is found in excess of the HBGL or numeric aquifer water quality 

standard in effect at the time of sampling (currently 14 ppb), in any well tested by UPCO along 

Yearling Road from Central Avenue to 7'h Street, UPCO shall provide the same type of notice 

specified in paragraph 0 to the residents owning private wells in the area bounded by Central 

Avenue, 7" Street, Yearling Road, and Jomax Road, shall sample within thirty (30) calendar days 

of receipt of a written request of any private well owner in the area, and shall continue sampling 

the well on the schedule set under paragraph P if requested by the well owner. 

R. If perchlorate is found in excess of the HBGL or numeric aquifer water quality 

standard in effect at the time of sampling (currently 14 ppb) in any well tested by UPCO, or 

confirmed by ADEQ in any other active private domestic well in the area bounded by Central 

Avenue, 7" Street, Yearling Road, and Jomax Road, UPCO will supply an alternative drinking 

water source to the private well owner at the request of the private well owner. The altemative 

drinking watri shall be supplied to the private well owner's residence from a bottled water 

distributor agreed upon by the private well owner and UPCO, at no cost to the private well owner. 

The amount to be provided will be the amount requested by the private well owner, hut shall not 

exceed 40 gallons per week. UPCO agrees to provide the altemative water source until 

perchlorate levels within the well being replaced are beneath t-GL or numeric aquifer water 

quality standard in effect at the time of sampling (currently 14 ppb). 

IV. STATUS REPORTS 

A. UPCO agrees to submit a written status report to ADEQ every thirty (30) calendar 

days beginning thirty (30) days from the effective date of this Consent Order, until termination of 

this Consent Order. Each written status report shall describe what measures have been taken 

under Section III, of this Consent Order, and shall certify when compliance with the requirements 



1 of Section III of this Order has been achieved. Each report shall be accompanied by evidence of 

2 compliance including, as appropriate, submittal of documents, photographs or copies of any other 

3 supporting information that UPCO deems necessary. 

4 
B. ADEQ will review the status reports and relay any disputes in writing to UPCO. 

5 
UPCO shall incorporate all required modifications, changes or other alterations, as requested by 

6 
ADEQ, within a reasonable time specified by ADEQ. 

7 
V. VIOLATIONS OF ORDEIUSTIPULATED PENALTIES 

8 
A. Under A.R.S. $49-262, violation of this Consent Order subjects UPCO to civil 

9 
penalties of up to $25,000 per day per violation. ADEQ and UPCO agree to establish penalty 

in  - -  
amounts for any violations of this Consent Order to avoid disputes and potential litigation over the 

11 
appropriate amount of a penalty 

12 
B. ADEQ and UPCO therefore agree that if UPCO fails to comply with any 

13 
requirement of this Consent Order, UPCO shall pay a stipulated penalty pursuant to the schedule 

14 
below: 

15 
Period of Failure to Comply Penalty Per Day of Violation 

16 
lSt to 3oth day $1,000 per day per violation 

17 
3 1 to 60" day $1,500 per day per violation 

18 
After 60 days $3,000 per day per violation 

19 r' 
C. Except as otherwise provided herein, stipulated penalties shall begin to accrue on 

20 
the day that performance is due or that a violation of this Consent Order occurs and shall continue 

2 1 
to accrue until correction of the act of noncompliance is completed. Neither issuance by ADEQ 

22 
nor receipt by UPCO of a Notice of Violation of the terms and condtions of this Consent Order 

23 
are conditions precedent to the accrual of stipulated penalties. 

24 
D. ADEQ shall notify UPCO in writing of any claim for stipulated penalties under 

25 
this section. Stipulated penalty payments shall be made pursuant to a civil settlement (e.g., 

26 



1 Consent Judgment) with ADEQ filed in a court of competent jurisdiction. If ADEQ and UPCO 

are unable to reach agreement for payment of stipulated penalties under a civil settlement within a 

reasonable time after UPCO receives written notice of a claim for stipulated penalties, or if UPCO 

fails to make payment of stipulated penalties due under a civil settlement, ADEQ may file a civil 

action seeking up to the maximum civil penalty allowed under Federal or State law for violation 

of this Consent Order. 

E. The stipulated penalties required by this Consent Order shall be in addition to other 

remedies or sanctions available to ADEQ by reason of any failure by UPCO to comply with the 

requirements of Federal or State laws. The payment of stipulated penalties shall not relieve 

UPCO from compliance with the terms and conditions of this Consent Order or Federal or State 

laws, nor limit the authority of the State to require compliance with the Consent Order or State 

law, except as may be provided by the terms of any civil settlement filed under paragraph D of 

this section. 

VI. COMPLIANCE WITH OTHER LAWS 

A. This Consent Order does not encompass i s s ~ e s  regarding releases, contamination, 

sources, operations, facilities or processes not expressly covered by the terms of this Consent 

Order, and is without prejudice to the rights of the State of Arizona or UPCO, arising under any 

federal or Arizona statutes and rules with regard to such issues. 

B. Nothing in this Consent Order shall constitdte a permit of any kind, or a 

20 modification of any pennit of any kind, or an agreement to issue a permit of any kind under 

21 federal, state or local law, or relieve UPCO in any manner of its obligation to apply for, obtain, 

22 and comply with all applicable permits. Nothing in this Consent Order shall in any way alter, 

23 modify or revoke federal, state, or local law, or relieve UPCO in any manner of its obligation to 

24 comply with such laws. Compliance with the terms of this Consent Order shall not be a defense 

25 to any action to enforce any such permits or laws. 



VII. FORCE MAJEURE 

A. UPCO shall perform all the requirements of this Consent Order according to the 

time limits set forth herein, unless performance is prevented or delayed by events which constitute 

a force majeure. Force majeure, for the purposes of this Consent Order, is defined as any event, 

arising from causes beyond the control of UPCO or its authorized representatives which delays or 

prevents the performance of any obligation under this Consent Order and which could not have 

been overcome or prevented by UPCO. The financial inability of UPCO to comply with the terms 

of this Consent Order, shall not constitute a force majeure. 

B. In the event of a force majeure, the time for performance of the activity affected by 

the force majeure shall be determined by ADEQ and extended for a period no longer than the 

delay caused by the force majeure. The time for performance of any activity dependent on the 

delayed activity shall be similarly extended. In the event of a,force majeure, UPCO shall notify 

ADEQ in writing within five (5) calendar days after UPCO or its agents become aware of the 

occurrence. The written notice provided to ADEQ shall describe in detail the event, the 

anticipated delay, the measures taken and to be taken by UPCO to prevent or minimize delay, and 

a proposed timetable under which those measures will be implemented. UPCO shall take all 

reasonable measures to prevent or minimize any delay caused by the,force majeure. Failure of 

UPCO to comply with any requirements of this paragraph for a particular event, shall preclilde 

UPCO from asserting any claim of force majeure for that event'. 

VIII. SITE ACCESS 

ADEQ may at any time, upon presentation of credentials to authorized personnel on duty, 

enter upon the premises at the Facility for the purpose of observing and monitoring compliance 

with the provisions of this Consent Order. This right of entry shall be in addition to, and not in 

limitation of or substitution for, ADEQ's rights under applicable law. 

IX. CORRESPONDENCE 



All documents, materials, plans, notices, or other items submitted as a result of this 

Consent Order shall be transmitted to the addresses specified below: 

To ADEQ: 

Arizona Department of Environmental Quality 
Office of Administrative Counsel 
Attention: Denise McConaghy, Senior Enforcement Officer 
11 10 West Washington Street 
Phoenix, Arizona 85007-2935 
Telephone: 602-771-41 10 
E-mail: dlm@azdeq.gov 

To UPCO: 

Larry Lopez, Manager EH&S 
Universal Propulsion Company 
25401 North Central Avenue 
Phoenix, Arizona 85027 

Telephone: 623-5 15-3340 
Submissions to ADEQ as a result of this Consent Order shall be deemed submitted upon receipt 

X. RESERVATION OF RIGHTS 

A. This Consent Order is based solely upon currently available information. If 

additional information is discovered, which indicates that the actions taken under this Consent 

Order are or will be inadequate to protect human health, safety, OF the environment, or to conform 
r' 

with applicable federal or state laws, ADEQ shall have the right to seek further action in 

accordance with applicable law. 

B. ADEQ shall have the right: to pursue civil penalties for violations of any and all 

violations of A.R.S. Title 49, or the rules promulgated thereunder, occurring before entry of this 

Consent Order; to disapprove of work performed by UPCO that fails to comply with this Consent 

Order; to take enforcement action for any and all violations of this Consent Order; and to take 



1 enforcement action for any and all violations of A.R.S. Title 49, or the rules promulgated 

2 thereunder, occuning after the entry of this Consent Order. 

3 C. UPCO expressly reserves all defenses and the right to contest the validity of any 

4 Finding of Fact or Conclusion of Law in any action or proceeding other than an action or 

5 proceeding to enforce this Consent Order. 

6 XI. SEVERABILITY 

7 The provisions of this Consent Order are severable. If any provision of this Consent Order 

8 is declared by a court of law to be invalid or unenforceable, all other provisions of this Consent 

9 Order shall remain in full force and effect. 

10 XII. MODIFICATIONS 

11 Any modifications of this Consent Order shall be in writing andmust be approvedby both 

12 UPCO and ADEQ. 

13 

14 XIII. EFFECTIVE DATE 

15 The effective date of this Consent Order shall be the date this Consent Order is signed by 

16 ADEQ andUPC0. If such signatures occur on different dates, the later date shall be the effective 

17 date of this Consent Order. 

18 XIV. PARTIES BOUND 

19 / 

20 No change in ownership, corporate status, or partnership status relating to the subject of 

21 this Consent Order will in any way alter the responsibilities of UPCO under this Consent Order. 

22 UPCO will be responsible, and will remain responsible, for carrying out all activities required 

23 under this Consent Order. 

24 XV. TERMINATION 

25 

26 

27 

28 

Initial * 



The provisions of this Consent Order shall be deemed satisfied and this Consent Order shall be 

terminated upon receipt of written notification from ADEQ that UPCO has demonstrated, to the 

satisfaction of ADEQ, that all of the terms of this Consent Order have been completed. Any 

denial of a request for termination from UPCO will be in writing and describe which terms of the 

Consent Order have not been completed to the satisfaction of ADEQ. ADEQ reserves the right to 

terminate this Consent Order unilaterally at any time for any reason. Any termination wlll include 

a written explanation of the reason(s) for termination. 



&L--Y/~- 
3 hannon M. avis, Director 

W ste Programs ~ i v i s i o n  
4 A t zona Department of Environmental Quality 

ArizonaDep&tment of Environmental Quality 
8 

11 CONSENT TO ORDER 

12 The undersigned, on behalf of UPCO, hereby acknowledges that she has read the forego~ng 

13 Consent Order in its entirety, agrees with the statements made therein, consents to its entry and 

14 issuance by the Arizona Department of Environmental Quality, agrees that UPCO will abide by 

15 the same and waive any nght to appeal therefrom. 

17 DATED t h ~ s  !&??ay of il) i ~ ~ ~ + -  , 

18 

/ 
19 Christine Probett. President 

Universal ~ r o ~ u l s i o n  Company, Inc. 
20 

I '  



ORIGINAL of the foregoing Consent Order was filed this a day of 
1 

Judith Fought, Hearing Administrator 
Office of Special Counsel 
Arizona Department of Environmental Quality 
11 10 West Washington Street 
Phoenix, Arizona 85007-2935 

ing Consent Order was sent certified mail, return receipt requested, this 
,200q to :  

Christine Probett, President 
Universal Propulsion Company, Inc 
25401 North Central Avenue 
Phoenix, Arizona 85027 

ent Order were sent by regularlinterdepartmental mail, this 
o the following: 

Tamara Huddleston, Chief Counsel 
Environmental Enforcement Section, Office of Lhe Attorney General 

Karen O'Regan, City of Phoenix 

Maricopa County Environmental Services 
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1801 W. Route 66  Suite 117  Flagstaff, AZ 86001 
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February 23, 2009 
REF: HWP- EX2250 
 
 
Mr. Jerry Ricketts 
Universal Propulsion Company 
Goodrich Interiors 
25401 N. Central Avenue  
Phoenix, AZ  85085-2837 
 
Re:  Acknowledgement of Partial Closure; 
 Universal Propulsion Company, 25401 North Central Ave., Phoenix, AZ 85027; 

  EPA ID No. AZD 980 814 479 
 

Dear Mr. Ricketts: 
 
The Arizona Department of Environmental Quality (ADEQ) has completed its review of the 
Closure Report, the owner/operator closure certification, and the engineer’s certification 
submitted by Universal Propulsion Company (UPCO) on December 19, 2008.  ADEQ finds that 
the report adequately documents closure of the Open Burn Unit, the Open Burn Devices, and the 
Thermal Treatment Unit, formerly covered by UPCO’s Hazardous Waste Permit.  The report 
shows that the units were properly decontaminated, characterized, and disposed. 
Decontamination residues were properly sampled, characterized and managed in accordance 
with the approved Closure Plan. The decontamination and disposition of the former water wand 
and former evaporation tank in the Waterbore Area were also completed in accordance with the 
approved Closure Plan. 
 
ADEQ hereby acknowledges that UPCO has completed closure of the permitted hazardous waste 
treatment units at the facility in accordance with the approved Closure Plan. ADEQ notes that 
existing soil and groundwater contamination at the site will require post-closure monitoring and 
corrective action.  Post-closure monitoring and corrective action requirements will be addressed 
in the new hazardous waste permit for the facility. 
 
UPCO is notified that it must maintain the full financial assurance amounts (corrective action 
surety bond and closure trust fund) already established for the facility. Additional financial 
assurance may be required pending ADEQ’s review of the permit application and/or following 
approval of the forthcoming correctives measures study. 

 
 



February 23, 2009 
Mr. Jerry Ricketts 
REF: HWP-EX2250 
Page 2of 2 
 
 
 

 
 
 

If you have any questions do not hesitate to contact me at 602-771-4160. 
 
 
Sincerely, 
 

 
Anthony Leverock 
Hazardous Waste Permits Unit 
Waste Programs Division 
 
 
cc: Greg Workman, Goodrich Aircraft Interior Products  
 Joseph Mikitish, Attorney General’s Office 
 Bruce Campbell, State Land Department 
  Robin Thomas, Manager of Waste Permits Section 
 Mel Bunkers, Supervisor of Hazardous Waste Inspections and Compliance Unit 
 Rich Olm, Environmental Engineer Sr 
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SOLID WASTE MANAGEMENT UNITS 
 

INTRODUCTION 
 
This section presents the characterization of the Solid Waste Management Units (SWMUs) at the 
Universal Propulsion Company facility in accordance with the requirements of 40 CFR 264.101 and 
270.14(d).  The following section provides a description of the historical location of each unit that 
currently manages, or historically managed a solid or hazardous waste.  A description of the each SWMU 
is provided along with the wastes managed and dates of each unit's operation. 
 
The SWMUs described in this section are consistent with those described in the RCRA Facility 
Assessment performed by Science Applications International Corporation (SAIC) dated December 1993 
as well as in numerous site investigation work plans submitted in 2004 and 2005 and the Remedial 
Investigation Summary Report, submitted in July 2006. 
 
LIST OF SOLID WASTE MANAGEMENT UNITS 
 

UNIT NO.  LOCATION  NAME 
1  OBU  Open Burn Unit (OBU) – (Removed and Closed) 
2  D-1, B-4,  

  C-2, D-4 
 Buildings B-4, C-2, D-1 and D-4 Abrasive Blast Waste Satellite 

Accumulation Areas 
3  Near D-4  Building D-4 Sandblast Waste in Dry Wash (Remediated and  

Closed) 
4  B-11  Building B-11 Paint Shop Satellite Accumulation Area 
5  B-5  Building B-5 Assembly Area Solvent Shed 90-Day Accumulation 

Area (Removed and Closed) 
6  C-2  C-Complex Propellant Plant C-2 Liner Building Satellite 

Accumulation Area (Closed) - (Relocated to Building C-12 90-Day 
Accumulation Area – SWMU No. 9) 

7  F-8  F-Complex Propellant Extruder/Compounder Buildings F-5 and F-8 
Satellite Accumulation Area (Removed and Closed) 

8  F-3  F-Complex Powder Processing Building F-3 Satellite Accumulation  
Area (Identified in SWMU No. 38) 

9  C-12  C-Complex Propellant Plant Building C-12 Solvent Shed 90-Day 
Accumulation Area 

10  Waterbore Area  Waterbore Operations Area Containment Tanks 
11  Waterbore Area  Former Waterbore Operations Area Containment Pond (Remediated 

& Closed) 



 
3994-003  Page 2 Final RI Report 
Universal Propulsion Co., Inc.   June 2011 

 
UNIT NO.  LOCATION  NAME 

12  E-1C (Prev. E-
1A) & E-4A (E-

3B & E-3D 
Closed) 

 E-Complex Reactive Waste Magazine 90-Day Accumulation Areas, 
Magazines E-1C (Previously Named E-1A) and E-4A.  
(Additionally, previously identified Magazines E-1C and E-1D were 
Removed and Closed; Magazines E-3B and E-3D were Closed). 

13  E-Complex  Former E-Complex Earth Covered Ignitable and Reactive Waste 
Magazines (Removed and Closed) 

14  D-6  Thermal Treatment Unit (TTU) - D-6  (Removed and Closed) 
15  B-1  Building B-1, X-Ray Wastewater and Spent Fixer 90-Day 

Accumulation Area (Use of Ion Exchange Drums Discontinued). 
16  B-2, F-10  Buildings B-2 and F-10 90-Day Lab Pack Accumulation Areas 
17  F-10  Building F-10 QC Laboratory Rinse Water Holding Tank 
18  C-15  C-Complex, Propellant Plant Building C-15 Mix/Cast Wash-Down 

Water Containment Sump/Drum  (Closed – Never Utilized) 
19  B-1  Building B-1 Septic Tank that Formerly Received Film Processing 

Wastewater (Closed) 
20  C-11  C-Complex, Propellant Plant,  Septic Tank (Leach Field) that 

Formerly Received Building C-11 Laboratory Wastewater (Closed) 
21  C-1  C-Complex, Propellant Plant, Building C-1 Solid Oxidizer Tank  

(Removed and Closed) 
22  B-9  Building B-9 High Level X-Ray Former Wastewater Discharge to 

Wash  (Closed) 
23  Mop Water Evap. 

Tanks 
 Non-Hazardous Wastewater / Mop Water Evaporation Tanks 

24  F-1  F-Complex, Building F-7 Steam Plant Boiler Blow-Down Water 
Accumulation Point  (Removed and Closed)  

25  F-5  F-Complex Extruder/Compounder Buildings Mop Down and Water 
Jet Cutter Wastewater Satellite Accumulation Area (Removed and 
Closed) 

26  B-9  Boneyard Northeast of Building B-9 X-Ray  (Area of Concern in the 
SAIC RCRA RFA)  (Closed) 

27    B-1, B-3, B-4, 
B-8, B-10, B-11, 

B-12, B-15,  
B-22, C-1, C-2, 
C-4, C-6, C-10, 

C-15, D-1, F-2, F-
3, F-4, 

F-10 (Formerly F-
5) 

 Non-Reactive Hazardous Waste Satellite Accumulation Areas in 
Process Buildings 

28  B-3, B-4, B-8, B-
12, B-22, C-1, C-
2, C-4, C-6, C-10, 

C-15, F-2, F-3,  
F-4, F-10 

(Formerly F-5) 

 Reactive Hazardous Waste Satellite Accumulation Areas in Process 
Buildings 

29  B-2  Building B-2 90-Day Accumulation Area  
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UNIT NO.  LOCATION  NAME 

30  D-7  Building D-7 Thermal Treatment Unit (TTU) Process Area (Closed 
and Relocated) and 90-Day Accumulation Area (Removed and 
Closed) 

31  D-4  Building D-4 90-Day Accumulation Area 
32  B-1, B-3, B-4, B-

8, B-10, B-12, B-
15, B-22, C-1, C-
2, C-4, C-6, C-10, 
C-15, D-1, F-1, F-

2, F-3, 
F-4, F-10 

(Formerly F-5) 

 Non-Hazardous Process Rinse Water  / Mop Water Generation / 
Accumulation Areas 

33   B-12M   Magazine B-12M 90-Day Accumulation Area 
34  B-22 Load Bays  Building B-22 Bays 1, 2, 3 and 4  90-Day Accumulation Areas 
35  C-2  Magazine C-2M 90-Day Accumulation Area 
36  C-13M-B   Magazine C-13M-B 90 Day Accumulation Area 
37  C-10M  Magazine C-10M Satellite / 90-Day Accumulation Area – (Closed – 

See SWMU No. 36) 
38  F-3  F-Complex Building F-3 90-Day Accumulation Area 
39  F-4M-B  Magazine F-4M-B 90-Day Accumulation Area 
40  F-10M-B  Magazine F-10M-B 90 Day Accumulation Area 
41  F-10 QC Lab  Building F-10 QC Laboratory 90-Day Accumulation Area 
42  C-15M  Magazine C-15M 90-Day Accumulation Area 
43  F-10S Load Bay  Building F-10 Stun Grenade Load Bay 90-Day Accumulation Area 

 
 
L.3. OVERVIEW OF SOLID WASTE MANAGEMENT UNITS  
 
1.   UNIT NAME: Open Burn Unit (OBU)  -  (Removed and Closed)   
 
DESCRIPTION: The open burn unit/pad (OBU) was located near the south central UPCO property 
boundary.  This area is a remote portion of the facility property.  A fence prevents access to the UPCO 
property from off-site locations.  The OBU measured 75 feet long by 25 feet wide in the actual burn area 
and 95 feet long by 45 feet wide in overall dimension.  The concrete outer apron was sloped 1/4 inch per 
foot toward the pad.  The OBU consisted of concrete over soil.  The concrete pad depth was 10 inches, 
and it contained 6 inches of sand.  A portable catchment fence was located on the outer apron and along 
the pad.  Dimensions and configuration of the pad allowed for excess area to accommodate the possibility 
of waste movement during treatment. 
 
WASTES MANAGED: The OBU treated waste propellant, scrap off-specification explosive devices and 
oxidizer generated during manufacturing operations.  The off-specification waste included solid 
propellant (class 1.3 explosive) containing oxidizers, as well as various small initiator, cartridge, delay 
and gas generation devices containing small amounts of explosive materials. 
 
The wastes managed included dry waste propellant, waste liner and binder materials, small explosive 
devices, tubes containing propellant, dry waterbore residue, and waste oxidizers.  The waste oxidizers 
typically used in the propellant blends included ammonium perchlorate, potassium perchlorate, lead 
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nitrate and ammonium nitrate.. The small devices contained small quantities of mixtures such as barium 
chromate and boron potassium nitrate. 
 
DATES OF OPERATION: The OBU was constructed in 1983 and was operational through December 
2004.  UPCO made additions to the OBU.  These included removing soils surrounding the original 25 by 
75 foot concrete pad and providing an 10 foot wide apron completely around the burn area along with the 
catchment fencing.  These additions were completed in 1989, and final notifications were made to the 
ADEQ Waste Compliance Unit.  The sand was removed from the OBU and disposed of off-site in April 
2005.  The removal of the concrete pad and apron occurred during December 2007 / January 2008 in 
accordance with the Closure Plan.  Soil with perchlorate, lead and arsenic concentrations above the 
applicable residential SRLs was removed from the OBU area on September 20, 2008 and sent off-site for 
disposal.  Confirmatory sampling was also conducted on September 20, 2008.  
 
 
2.   UNIT NAME: Buildings B-4, C-2, D-1 and D-4 Abrasive Blast Waste Satellite 

Accumulation Areas 
 
DESCRIPTION: Buildings B-4, C-2, D-1 and D-4 contain paint stripping cabinets and/or abrasive blast 
units which are used to remove paint, primer, and cadmium plating from metal rocket motor tubes and 
other associated hardware items or for the removal of debris from fired hardware.  The abrasive blast 
units for Buildings B-1 and B-22 have been removed from the list in Section 1.2 since the unit at Building 
B-1 was re-located to Building D-1 and plans for the placement of a sandblast unit in Building B-22 were 
cancelled. 
  
These abrasive blast units are part of a refurbishment process to allow reuse and recycling of hardware 
items.  The paint is removed using a plastic bead media.  The blasters use river sand or an alternate 
approved media.  The residues that are collected from the cabinets are dry solid powders that are placed in 
sealed metal/polyethylene drums or cubic yard fiber boxes.  These containers are taken to a 90-Day 
Accumulation Area.  The drums are transported off-site for disposal. 
 
WASTE MANAGED: The waste paint stripping media and abrasive blast media are accumulated and 
transported off-site to an authorized hazardous waste disposal facility.  This waste may exhibit the EPA 
characteristic of toxicity for cadmium and chromium. 
 
DATE OF OPERATION: 1987 to present.  The dust collector on the D-4 abrasive blaster was upgraded 
in 2002.  The dust collectors for the B-4 and C-2 abrasive blasters were upgraded in 2003.  The Building 
D-1 abrasive blasting cabinet, a totally enclosed unit, was put into use in 2004 and removed from service 
in 2007.  It was replaced with a totally enclosed unit in 2008.  The B-4 abrasive blast unit was removed in 
2005 and replaced with a totally enclosed unit in 2007.    
 
 
3.   UNIT NAME: Building D-4 Sandblast Waste  in Dry Wash  (Remediated and Closed)   
 
DESCRIPTION:  A portion of a wash located immediately to the west of the sandblasting unit and 
adjacent to the service road leading toward the unit contained an unknown quantity of sandblasting waste 
material.  The waste was mistakenly disposed of at this location on one occasion. 
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WASTE MANAGED:  The wash contained waste sandblasting material.  Exact constituents were 
determined to exceed regulatory levels in 40 CFR 261.24 for cadmium.  The waste also contained metal 
fragments and fiberglass/epoxy fragments in addition to the sand. 
 
DATE OF OPERATION:  Sandblasting waste was disposed of at this location on one occasion during 
1986. 
 
REMEDIATION/CLOSURE:  Between December 1988 and February 1989, this SWMU was remediated 
by removing all sand in the wash and soil surrounding the sand.  Materials were then shipped to an off-
site authorized hazardous waste landfill.  Confirmation sampling of the area was completed and results 
indicated that a clean closure was accomplished. 
 
 
4.   UNIT NAME: Building B-11 Paint Shop Satellite Accumulation Area 
 
DESCRIPTION: Satellite accumulation containers for waste paint, waste thinners, spent cleaning solvent 
and paint related solids are located in Building B-11 Paint Shop.  The wastes accumulated in these 
containers are routinely transferred into the a55-gallon drums located at the B-2 and/or D-4 90-Day 
Accumulation Areas 
 
WASTES MANAGED: The wastes managed at the Building B-11 Paint Shop include paint residues, 
solvents and paint related solids including, rags, paper filters, gloves, etc., contaminated with paint and/or 
solvents. 
 
DATES OF OPERATION: 1972 to present 
 
 
5.   UNIT NAME: Building B-5 Assembly Area Solvent Shed 90-Day Accumulation Area 

(Removed and Closed)  
 
DESCRIPTION: Building B-5 consisted of two waste accumulation areas.  Outside of the building, a 
concrete pad contained sealed hazardous waste drums or cubic yard boxes on pallets.  These drums/boxes 
contained residue generated from the open burn pad operations.  Spent solvents, solids, paint filters, etc. 
were also located on the pad outside of Building B-5.  A four inch deep, sealed concrete containment 
provided secondary containment for this outside storage area.  The entire concrete pad also had an 
underlying polyethylene plastic liner.   
 
Inside of Building B-5, dry paint filters in 30-gallon drums and waste solvents in 55-gallon drums were 
accumulated.  The SAIC RFA also indicated that a solvent degreasing unit and an enclosed abrasive 
blasting unit were located in Building B-5.  The Building B-5 Assembly Area Solvent Shed was removed 
from service in 2003.  The building and pad were subsequently removed.  The B-5 accumulation area was 
replaced by the Buildings B-2 and D-4 90-Day Accumulation Areas. 
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WASTES MANAGED: This unit managed drums containing liquid and solid waste.  Waste dry paint 
filters, waste flammables, solvents, and lab pack materials were accumulated and stored for less than 90 
days inside the building.  Containerized residues from the OBU were contained on the pad in sealed 
30-gallon drums or cubic yard boxes. 
 
DATES OF OPERATION: Inside accumulation from 1975 to 2003. Outside accumulation on ground, 
1984.  Outside storage on concrete from 1992 to 2003. 
 
 
6. UNIT NAME: C-Complex Propellant Plant C-2 Liner Building Satellite Accumulation 

Area  (Closed – See SWMU No. 9) 
 
DESCRIPTION:  A single 55-gallon drum was historically located near Building C-2 to accumulate 
waste contaminated solvents or other liquids generated during propellant lining and clean-up operations.   
This drum was re-located to the Building C-12 90-day Accumulation Area. 
 
WASTES MANAGED:  Wastes from Building C-2 included spent solvent/resin mixtures.  Both 
chlorinated and non-chlorinated solvents are generated during parts and tooling washing/cleaning 
operations.  This waste has carried EPA hazardous waste codes, including F001 (methylene chloride), 
F005 (toluene) and D006 (cadmium). 
 
DATES OF OPERATION:  C-2 Liner Building from1981 to 2004.  Moved to Building C-12 90-Day 
Accumulation Area in 2004. 

 
 

7. UNIT NAME F-Complex Propellant Extruder/Compounder Buildings F-5 and F-8 
Satellite Accumulation Area  (Removed and Closed) 

 
DESCRIPTION:  Cleaning solvents generated from Buildings F-5 and F-8 are no longer generated.  The 
processes generating these wastes have been discontinued.   
 
WASTES MANAGED:  The wastes generated at the Extruder/Compounder facility included solvents, 
solvent contaminated wipes/debris and non-hazardous waste containing oxidizers. 
 
DATES OF OPERATION:  Propellant Extruder/Compounder Buildings F-5 & F-8 operated from 1988 to 
2006.  The buildings were removed in 2006. 

 
  

8.  UNIT NAME: F-Complex Powder Processing Building F-3 Satellite Accumulation Area 
(Identified in SWMU No. 38) 

 
DESCRIPTION:  This Satellite Accumulation Area was designated as a 90-Day Accumulation Area in 
2004.  It was initially identified as SWMU 8 and is currently identified as SWMU No. 38.  This area is 
used for waste contaminated solvents or other liquids generated during powder processing and clean-up 
operations.  The containers are located with the curbed, secondary containment area which is constructed 
of concrete.  
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WASTES MANAGED:  Wastes include contaminated cleaning liquids and solvents generated from the 
Powder Processing Buildings F-2, F-3 and F-4.  Wastes from powder processing include spent solvents 
such as hexane, acetone, heptane, MEK, alcohols, etc. from the mixing process and solvent contaminated 
trash (wipes, etc.). 
 
DATES OF OPERATION:  1999 to present.  Area was modified in 2004 to a 90-Day Accumulation 
Area.  See SWMU No. 38. 
 
 
9.  UNIT NAME: C-Complex Propellant Plant Building C-12 Solvent Shed 90-Day 

Accumulation Area 
 
DESCRIPTION:  This 90-Day Accumulation Area is located beside the C-Complex solvent shed, 
Building C-12.  It is along the south wall of the shed.  Secondary containment is provided for this area.  
The containment is approximately six inches deep and is constructed of curbed, sealed concrete.  The 
concrete is underlain with a polyethylene liner. A roof is provided for the secondary containment area. 
Drums/containers of waste / off-specification solvents and solvent/liner mixtures generated by parts/tubes 
cleaning and lining operations are located in this area. 
 
WASTES MANAGED:  Materials stored at this location include spent/off-specification solvents and 
solvent/liner mixtures.  The solvents include methylene chloride.  In the past , wastes from the previous 
C-Complex QC Laboratory and Building C-2 abrasive blast media waste were accumulated at Building 
C-12.  These wastes are now located at the F-10 QC Laboratory 90-Day Accumulation Area and the 
Building D-4 90-Day Accumulation Area, respectively.   
 
DATES OF OPERATION:  1985 to present. 
 
 
10. and 11.  UNIT NAME: Waterbore Operations Area 
 

10. Waterbore Operations Area Containment Tanks 
 

11. Former Waterbore Operations Area Containment Pond  (Remediated & Closed) 
 
DESCRIPTION: The waterbore operations area is located in the D-Complex.  The original waterbore 
system consisted of the operator station, a vertically mounted water boring wand, a fiberglass open catch 
tank with cloth filters to remove most  filter residuals (i.e. synthetic rubber), a pipe manifold delivery 
system for water discharge, and lined earthen containment pond (SWMU 11).  The waterbore pond was 
removed from service in 1988 and was replaced five above ground fiberglass open-top, 12-ft  diameter / 
3.5 ft. high, evaporation tanks (SWMU 10) in 1989.  The tanks were lined with 6-mil plastic liners and 
were used to evaporate the water generated by the propellant removal recycling operation.   
 
In 2003, the waterbore system was modified.  A new vertically mounted waterboring wand was located 
within an enclosed containment tank.  The piping manifold delivery system was designed to gravity drain 
the waterbore water from the containment tank to five new open-top polyethylene tanks.  The five 
fiberglass evaporation tanks function as secondary containment for five ten-foot diameter and 40-inch 
high, polyethylene tanks.  As a result of these modifications, the 6-mil plastic liners were no longer 
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utilized.  The tanks were located within a sand containment basin that was underlain by a plastic liner.  
The 100-foot by 18-foot tank area was bermed with earth on three sides and by a four-foot concrete block 
wall on the fourth side.  As a result of drilling conducted in the third quarter of 2004, in accordance with 
the Site Investigation Work Plan for the Waterbore Area, the tanks were removed from the containment 
area to allow access for the drill rig.  Upon completion of the scheduled drilling, only four of the five 
polyethylene tank/fiberglass secondary tank combinations were returned to service.  These tanks are 
provided additional containment by the use of a 40 ml polyethylene liner which underlays the six-inch 
sand layer beneath the tanks.       
 
Propellant removal is accomplished by cutting (boring) the solid propellant from the rocket motor case 
with a high-pressure stream of water. The non-hazardous solid filter residue retained by the cloth filter 
and in the waterbore wand containment consists primarily of synthetic rubber compounds since most of 
the oxidizer material is solubilized by the water.  The water solution passes through the filter and drains 
from the catchment system into polyethylene tanks.  The solution volume is reduced by evaporation and 
the concentrated oxidizer solution is removed from the tanks and containerized for off-site disposal.  Both 
the non-hazardous solid filter residue and waterbore evaporation tank solution are conservatively 
managed as if they were hazardous wastes regardless of whether they actually exhibited hazardous waste 
characterists.  An April 2008 ADEQ Consent Judgment requires that all future waterbore waste be 
conservatively managed as a EPA Waste Code D001, Ignitable Hazardous Waste.  Historically, the 
waterbore tank water was evaporated until the residuals were sufficiently dry (moisture content less than 
30%) and the residuals were treated at the OBU or sent off-site for disposal. 
 
WASTES MANAGED: The water generated during propellant waterbore operations may contain 
ammonium perchlorate and potassium perchlorate oxidizers along with fine particles of waste rubber and 
propellant binder materials.  All waterbore wastes are managed as ignitable hazardous waste, EPA Waste 
Code D001.. 
 
DATES OF OPERATION: The propellant waterbore containment pond was operated between 1983 and 
1988.  The waterbore containment pond was remediated in 1988.  The fiberglass tanks were placed into 
operation in 1989.  Two closed-circulation water heater systems for Tanks 4 and 5 were added in 1991 
and 1992 to increase evaporation rate of the discharge water.  In 2003, the waterbore wand, containment 
and water delivery systems were upgraded and the new inner tanks were installed.  The 40-mil liner was 
added after the 2004 remedial investigation activities.  The fifth tank combination (polyethylene tank and 
fiberglass tank), old waterbore wand and containment were decontaminated and sent off-site for disposal 
in accordance with the Closure Plan in December 2007 / January 2008. 
   
 
12.  UNIT NAME: E-Complex Reactive Waste Magazine 90-Day Accumulation Areas 

Magazines E-1C (Previously Named E-1A) & E-4A. (Additionally, 
previously identified Magazines E-1C and E-1D were Removed and Closed, 
Magazines E-3B and E-3D were Closed) 

 
DESCRIPTION: The reactive waste magazines, Magazines E-1C and E-1D, were metal, wood lined, 
storage units. They were located in the southwest corner of the E-Complex, the facility's explosive storage 
magazine area (E-1).  As a result of the September 2002 incident, the storage location for reactive wastes 
was relocated to Magazine E-3B.  In 2004, Magazines E-1A, E-3D and E-4A were created as 90-Day 
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Accumulation Areas.  In 2005, numerous E-Complex magazines were relocated to make better use of the 
magazine area.  As a result, E-1A was re-named as E-1C.  E-3B and E-3D were closed and relocated for 
production storage magazines.    
 
WASTES MANAGED: Waste propellants, off-specification explosive devices and oxidizers from 
production processes are stored for less than 90 days in these magazines. 
 
DATES OF OPERATION: From 1972 to 1990, reactive waste materials in earth-covered magazines (see 
SWMU 13).  In 1990, the earth-covered magazines were replaced with the above-ground Magazines E-1C 
and E-1D until September 2002.  Magazine E-3B was used for reactive waste storage beginning 
September 2002.  Magazines E-1A, E-3D and E-4A were created as 90-Day Accumulation Areas in 2004.  
UPCO conducted a magazine relocation in 2005.  As part of the relocation magazine E-1A remained in 
the same location; however it was renamed E-1C.  E-3B and E-3D were closed.  Magazines E-1C and E-
4A are currently used for the storage of reactive waste materials. 
 
 
13.  UNIT NAME: Former E-Complex Earth-Covered Ignitable and Reactive Waste Magazines   

(Removed and Closed) 
 
DESCRIPTION: UPCO accumulated ignitable and reactive wastes in two metal overseas shipping 
containers, which were earth-covered and located in the explosives storage magazines area near the 
present E-1 location.  The containers were metal on all sides including the floor. 
 
WASTES MANAGED: Waste propellants, off-specification explosives devices and oxidizers from 
production processes.  The wastes were treated at the on-site OBU. 
 
DATES OF OPERATION: 1972 to mid-1990.  The units were excavated and removed.  The area around 
each container (magazine) was inspected visually for presence of propellants or oxidizers. None was 
observed as the container integrity was intact and materials were always maintained in containers while in 
the magazines.  The empty magazines were removed by a contractor and sent for metal recycling.  The 
earth was regraded to the present condition. UPCO considers this unit totally closed without requiring any 
post-closure actions. 
 
14.  UNIT NAME: Thermal Treatment Unit (TTU) – D-6   (Removed and Closed) 
 
DESCRIPTION: The thermal treatment unit (TTU) was utilized to treat waste or off-specification 
propellant generated at the facility.  The system operated in the following manner: small quantities of 
propellant were placed by the operator onto a conveyor, which feed the propellant into the TTU.  The 
TTU consisted of the ignition/combustion chambers, a horizontal three-foot diameter metal chamber that 
provided a propane igniter and a horizontal four-foot diameter concrete tube/pipe; as well as the 
expansion chamber, a horizontal metal section ten feet in diameter, which had a louvered opening to 
allow air to be drawn into the unit for expansion and cooling.  The TTU was equipped with a high volume 
fan and a vertical, dry cloth-filter baghouse for particulate control.  The first quantity of propellant paced 
onto the conveyor dropped into the ignition/combustion chamber where it was ignited with the propane 
igniter.  Subsequent material was ignited from the combustion of the previous material.  Emissions from 
the combustion process were cooled as they were drawn through the system and the particulates were 
filtered through the baghouse polyester cloth bags.  Residue collected on the dry filter media was 
dislodged with a shaker and was collected in containers or cubic yard boxes placed beneath the bag house.  
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The general dimensions of the TTU were 100 feet by 18 feet. The baghouse stack was located 
approximately 38 feet above the ground surface.  Concrete secondary containments were located under all 
horizontal sections and under the baghouse Concrete sidewalks were provided beneath the conveyor and 
between the operator station and TTU Processing Area, Building D-7.  Warning signals, lights and 
instrumentation were provided for safety of operations. 
 
WASTES MANAGED: Containers, such as conductive Velostat bags, Velostat containers, fiberboard 
boxes, wooden boxes, etc. were used to transport scrap propellant to the TTU Processing Area, Building 
D-7.  The off-specification or waste propellant had the EPA characteristic of reactivity.  The wastes were 
prepared for treatment at the TTU Processing Area, Building D-7.  This involved preparing between 0.5 
and two pound scrap increments.  The waste materials were then taken to the TTU operator station and 
placed onto the conveyor for treatment in the TTU. 
 
DATES OF OPERATION: 1992 to 2004.  Verification testing occurred in 1992 and final testing in 
March 1993.  The TTU operated per ADEQ Office of Air Quality Operating Permit No. 131310P0-98, 
issued on November 3, 1993.  A minor modification to this permit was applied for on July 12, 1994 to 
allow burning of additional scrap propellants and oxidizers not originally tested.  On October 24, 1994 a 
permit modification (13145780-99) was received to allow treatment of nine additional propellant mixes. 
 
Another test was conducted on April 6, 1995 to demonstrate compliance with the air permit conditions.  
UPCO submitted a Non-Title V permit application to Maricopa County on February 5, 1996.  Additional 
Non-Title V Air Permit applications were submitted to ADEQ Office of Air Quality in 1998, 1999, 2004 
and 2005.  The operation of the TTU was discontinued in 2004. 
 
 
15.  UNIT NAME: Building B-1 X-Ray Wastewater and Spent X-Ray Fixer 90-Day 

Accumulation Area  (Use of Ion Exchange Drums Discontinued)  
 
DESCRIPTION: UPCO operated an ion exchange wastewater treatment system to treat effluent streams 
from the x-ray film processor in the assembly Building, B-1. The system was located outside, along the 
north side of Building B-1 within a secondary containment area.  The containment was 12-inches deep, 12 
feet wide and 20 feet long.  A roof was provided over the entire wastewater treatment system containment 
area.  The wastewater and waste developer was processed through a series of 30-gallon ion exchange 
drums where the silver ion was exchanged for iron from packed iron wool in sealed drums.  The drums 
were removed when ion exchange became inefficient and sent off-site for disposal.  The treated 
wastewater from the ion exchange drums was adjusted for pH, as necessary, and discharged to a septic 
system in accordance with an Aquifer Protection Permit.  UPCO discontinued the discharge to the septic 
system in February 2007.  Beginning in February 2007, the wastewater is containerized for off-site 
disposal. 
 
The waste x-ray fixer is separately collected in polyethylene drums as part of the system.  When the drum 
is full, it is removed from the system and retained in the concrete secondary containment area for off-site 
management for recycling or disposal. 
 
WASTES MANAGED: Spent x-ray fixer, through analysis, is known to have a contamination level of 
silver above the EPA characteristic of toxicity. These drums are sealed and shipped to an authorized 
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hazardous waste disposal facility or a recycling facility where the silver is removed by precious metal 
recovery and fixer reclaimed for reuse.  The ion exchange drums, through process knowledge, contained 
silver above the EPA characteristic of toxicity.  These drums were plugged, sealed and transported for 
disposal or precious metal recovery by an authorized hazardous waste recycling facility.  The wastewater 
and developer currently generated by the system is transported off-site for disposal.  
 
DATES OF OPERATION: 1991 to present.  The use of the ion exchange drums and the discharge to the 
septic were discontinued in February 2007. 
 
 
16.  UNIT NAME: Buildings B-2 and F-10 90-Day Lab Pack Accumulation Areas 
 
DESCRIPTION: Waste or off-specification chemicals and products generated by the production areas and 
the QC laboratory are placed into Lab Pack cabinets located in Buildings B-2 and F-10.  Prior to the QC 
Laboratory being located at F-10, the Lab Pack cabinet was located at Building C-11 in the C-Complex 
Propellant Plant area.  The Laboratory has been relocated to Building F-10 and Building C-11 has been 
removed. 
 
WASTES MANAGED: The types of wastes vary depending on the chemicals used in the laboratory and 
the off-specification or expired products, such as epoxies, generated from the production areas.  UPCO 
contracts with an approved hazardous waste contractor to pack, transports and coordinate the disposal of 
these wastes. 
 
DATES OF OPERATION: 1988 to present.  The Building C-11 laboratory was re-located to Building F-
10 in 2004. 
 
 
17.  UNIT NAME: Building F-10 QC Laboratory Rinse Water Holding Tank 
 
DESCRIPTION: A 245-gallon polyethylene lined metal holding tank is used to collect rinse water from 
the QC Laboratory, Building F-10, (previously at Building C-11).  The laboratory sinks discharge into the 
holding tank.  The QC Laboratory was re-located to Building F-10 in 2004. 
 
WASTES MANAGED: The sinks in the laboratory discharge into the holding tank and the wastewater is 
removed on an as needed basis.  UPCO evaluates the wastewater for hazardous waste properties prior to 
disposal.  The non-hazardous wastewater is taken to the non-hazardous industrial discharge evaporation 
tanks located near the waterbore area for evaporation. If the wastewater is hazardous, it is sent off-site for 
disposal. 
 
DATES OF OPERATION: Building C-11:  1992 to 2003.  Building F-10:  200 4 to present.  
 
 
18.  UNIT NAME: C-Complex, Propellant Plant Building C-15 Mix/Cast Wash-Down Water 

Containment Sump/Drum  (Closed – Never Utilized) 
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DESCRIPTION: A concrete sump was installed at the Mix/Cast Building, Building C-15, to retain 
wash-down or mop water, which would drain from the building.  The concrete sump was approximately 
six feet deep with a metal lid on top.   The concrete was four inches thick on all sides and on the bottom 
and underlain by a polyethylene liner. The floor drains from three buildings were piped into a 
polyethylene drum located within the sump. When the drum was full, it would be removed and replaced 
or the wastewater would be pumped to another drum for disposal.  This containment sump / drum was 
never utilized. 
 
WASTE MANAGED: None. 
 
DATES OF OPERATION: UPCO completed construction of the building in April 1993. Operations, 
which produce this waste, began on May 3, 1993, however, due to safety considerations this unit has 
never used. 
 
 
19.  UNIT NAME: Building B-1 Septic Tank that Formerly Received Film Processing 

Wastewater  (Closed) 
 
DESCRIPTION: This septic/leach system (see Exhibit L-1 and L-8) received the discharge wastewater 
from the two x-ray film developers. The fixer and developer overflows were passed through silver 
reclaimer systems prior to discharge with the wastewater. 
 
WASTES MANAGED:  X-ray film developer wash water, along with overflow from the fixer and 
developer baths (after passing through a silver reclamation system) was discharged, along with domestic 
sewage from lavatories in the building into the septic leach system. The film developing water stream 
contained small amounts of silver.  Tests determined that the amounts were below EPA toxicity levels. 
 
DATES OF OPERATION: UPCO began discharging into septic/leach system in October 1986.  In 
February 2007, discharge of x-ray film developer wash water to the septic/leach system was ceased.  In 
1991 a new silver reclamation system was constructed (see SWMU 15). Domestic sewage from a hand-
washing sink continues to discharge to the septic tank. 
 
 
20.  UNIT NAME: C-Complex, Propellant Plant Septic Tank (Leach Field) that Formerly 

Received Building C-11 Laboratory Wastewater  (Closed) 
 
DESCRIPTION: This was a wastewater discharge from a small QC laboratory located in Building C-11.. 
The discharge was from washing and cleaning glassware, etc., The discharge rate was less than 5 gallons 
per day.  In 1992, UPCO ceased discharging into this leach field as part of the Aquifer Protection Permit 
Application Process. 
 
WASTES MANAGED:  Primarily water used to clean laboratory glassware and equipment. 
 
DATES OF OPERATION: 1980/1982 until 1992/1993 
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21.  UNIT NAME: C-Complex, Propellant Plant Building C-1 Solid Oxidizer Tank  (Removed 

and Closed) 
 
DESCRIPTION: The Building C-1 Solid Oxidizer Tank was a filter and catch tank used to filter oxidizer 
particles from air exhausted from the oxidizer grinding bays within the building.  The tank was 
constructed of a poly material with a valve at the bottom.  During an inspection in XXXX, a  small 
amount of oxidizer was noted as having leaked out of the valve area.  This spill was located on  a concrete 
slab and partially on the bare soil.  The total area of leaked material was approximately 2 feet by 2 feet. 
 
WASTES MANAGED:  The tank was used to contain oxidizer generated during a grinding process.  The 
spilled material was ammonium perchlorate, a white dry crusty granular material.  The area was cleaned 
up by sweeping the oxidizer off the concrete and removing about three to six inches of soil containing a 
small amount of the oxidizer.  The entire tank and catchment system were removed and another system 
was used which was contained within the building.  In 1993 the grinding operation was relocated to 
Building (C-15). 
 
DATES OF OPERATION: 1988 to 1989. 
 
 
22.  UNIT NAME: Building B-9 High Level X-Ray Building Former Wastewater Discharge to 

Wash  (Closed) 
 
DESCRIPTION: This was an intermittent discharge of x-ray film processing water to a dry wash behind 
the Building B-9 X-Ray Building.  A PVC pipe ran from the processor in Building B-1 to the wash near 
Building B-9. 
 
WASTES MANAGED: X-Ray wash water, fixer and developer bath overflows (after processing through 
a silver reclaimer), were intermittently discharged into the wash.  The material of concern was silver.  The 
wash discharge area was sampled downstream and found not to exhibit levels of silver above regulatory 
concerns.  This discharge was abandoned in October 1986. 
 
DATES OF OPERATION: Oct 1983 to Oct 1986.  The discharge lines have been abandoned. 
 
 
23.  UNIT NAME: Non-Hazardous Wastewater / Mop Water Evaporation Tanks 
 
DESCRIPTION: UPCO operates a non-hazardous wastewater evaporation system near the waterbore 
residual tank area. This system consists of two six-foot diameter, three-foot deep fiberglass water tanks in 
a concrete secondary catchment.  Copper water tubing, recirculating heated water, is used to enhance the 
evaporation process.  Non-hazardous wastewater from the individual sources is placed in this system for 
evaporation. 
 
WASTES MANAGED: Only non-hazardous waste water from manufacturing processes such as mop 
water, clean-up, parts cleaning with biodegradable water soluble cleaner, etc., is placed into this system.  
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UPCO verifies the water is non-hazardous through process knowledge and analytical data.  The resulting 
tank residue is a may be hazardous waste cadmium and/or lead.  The evaporation tank residue is shipped 
off-site to a permitted RCRA disposal facility. 
 
DATES OF OPERATION: 1992 to present 
 
 
24.  UNIT NAME: F-Complex, Building F-7 Steam Plant Boiler Blow-Down Accumulation 

Point  (Removed and Closed) 
 
DESCRIPTION: UPCO has discontinued the operation of a steam boiler near the F-Complex 
Compounder/Extruder area in Building F-7.  This boiler underwent a blow-down at least once a week 
during operation.  A certified blow-down tank was installed outside the building on a concrete pad.  This 
tank was drained after the blow-down as part of its function.  The water from the blow-down tank was 
drained into a 30-gallon polyethylene drum. 
 
WASTE MANAGED: From process knowledge UPCO determined that this wastewater did not meet or 
exceed hazardous waste characteristics.  The water was internally circulated in the steam system and did 
not come into contact with any materials outside of the boiler or piping.  Because the water resulted from 
an industrial process, discharge to the ground or septic system without an Aquifer Protection Permit was 
prohibited.  UPCO managed this solid waste by evaporating the water in the non-hazardous evaporation 
tanks. 
 
DATES OF OPERATION: The blow-down accumulation system was operational from October 1992 
until 2003. 
 
 
25.  UNIT NAME: F-Complex Extruder/Compounder Buildings Mop Down and Water Jet 

Cutter Wastewater Satellite Accumulation Area  (Removed and Closed) 
 
DESCRIPTION: UPCO utilized a water jet cutter to cut propellant grains in continuous propellant 
manufacturing at F-Complex Compounder/Extruder Building F-5.  Process equipment and the room 
floors were mopped down following each production run.  The wastewaters from these activities were 
collected in a 55-gallon drum maintained in a secondary catchment located near the door to the 
manufacturing bay. 
 
WASTES MANAGED: The cleanup or mop down water and wastewater from the water jet cutter had the 
potential to contain a small amount of oxidizer.  The waste was not ignitable or reactive since it was 
soluble in the water.  This non-hazardous wastewater was placed into the on-site evaporation tank. 
 
DATES OF OPERATION: 1993 to 2006.  In 2004, it was identified as one of the process areas addressed 
by SWMU 32.  The F-Complex Compounder / Extruder Area buildings were removed in 2006.  
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26.  UNIT NAME: Boneyard Northeast of Building B-9 X-Ray (Area of Concern in the SAIC 
RCRA RFA)  (Closed) 

 
DESCRIPTION:   The SAIC RFA referenced a storage area located around Building B-9 X-Ray where 
scrap metal parts contained in boxes or metal drums along with tooling and other equipment within the 
fenced area around the Building B-9 X-Ray.  The materials maintained in this area did not contain 
chemicals..  The "tanks" referred to in the SAIC RFA were actually large cylindrical spare x-ray tubes, 
which have the appearance of tanks due to there size and shape. 
 
WASTES MANAGED: Only metal parts and metal tubing were managed in this area.  No hazardous 
wastes were placed in the area.  UPCO identified this area to ADEQ, but did not declare it as a solid 
waste management unit under Arizona Revised Statutes.  In 2006 the 2MeV x-ray was removed and 
replaced with a 4 MeV x-ray.  Once the 2 MeV x-ray was removed, the spare tubes and miscellaneous 
metal was sent off-site for recycling. 
 
DATES OF OPERATION: 1985 to 2006. 
 
 
27.   UNIT NAME: Non-Reactive Hazardous Waste Satellite Accumulation Areas in Process 

Buildings (Buildings B-1, B-3, B-4, B-8, B-10, B-11, B-12, B-15, B-22, C-1, C-
2, C-4, C-6, C-10, C-15, D-1, F-1, F-2 F-3, F-4 and F-10;  Formerly F-5)  

  
DESCRIPTION:  Satellite accumulation containers for solvent and solvent contaminated wastes are 
located in the process areas at the point-of-generation, under the control of the operator. 
 
WASTES MANAGED:  Solvent contaminated rags, halogenated and non-halogenated solvent wastes 
(methylene chloride, hexane, etc.), paint shop residues, wipes contaminated with solvents (acetone, 
alcohols, etc.). 
 
DATES OF OPERATION: Varies based on location. 
 
 
28.   UNIT NAME: Reactive Hazardous Waste Satellite Accumulation Areas in Process 

Buildings (Buildings B-3, B-4, B-8, B-12, B-22, C-1, C-2, C-4, C-6, C-10, C-
15, F-2, F-3, F-4 and F-10;  Formerly F-5)  

  
DESCRIPTION:  Satellite accumulation areas for waste reactive materials are located in the process 
buildings at the point-of-generation, under the control of the operator. 
 
WASTES MANAGED:  Velostat bags, fiberboard boxes, containers, etc. of solid or liquid D001, D003 
and D008 wastes and oxidizers. 
 
DATES OF OPERATION: Varies based on location. 
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29.   UNIT NAME: Building B-2 90-Day Accumulation Area 
 
DESCRIPTION:  Building B-2 is used for the storage of drums of liquids (cleaners, oils, etc.), lab- pack 
chemicals, drums containing solvents, solids, paint filters, off-specification chemicals, etc.  Secondary 
containment pallets are provided for drums containing liquids. 
 
WASTES MANAGED:  This unit manages drums containing liquid and solid waste.  Waste dry paint 
filters, waste flammables, solvents, and lab pack materials are accumulated and stored for less than 90 
days inside the building.    
  
DATES OF OPERATION:  Starting in 2003. 
 
 
30.   UNIT NAME: Building D-7 Thermal Treatment Unit (TTU) Process Area (Closed and 

Relocated) and 90-Day Accumulation Area (Removed and Closed)  
 
DESCRIPTION:  Reactive wastes that were planned for disposal in the TTU were transported to Building 
D-7 for preparation for disposal.  Immediately outside and adjacent to Building D-7 process building was 
an area for the 90-Day accumulation of non-reactive hazardous waste.  The 90-Day Accumulation Area 
had a concrete berm for secondary containment and was roofed until Building D-7 was relocated as a 
process magazine.   
 
WASTES MANAGED: Waste propellant and oxidizers that have the EPA characteristics of ignitability 
and reactivity were processed at Building D-7.  The wastes were transported from the waste magazines to 
Building D-7 in conductive Velostat bags, Velostat containers, fiberboard boxes, wooden boxes, etc.  
OBU and TTU ash (D006, D008) and solid oxidizer waste (D001) were accumulated in the 90-Day area 
outside of the process building. 
 
DATES OF OPERATION:   The 90-Day accumulation area at Building D-7 had been in use associated 
with the TTU since 1993.  The use of the TTU was discontinued in 2004.  The process building was 
relocated; however, the 90-Day accumulation area is still in until the closure of the TTU was conducted in 
December 2007 / January 2008..  
 
 
31.   UNIT NAME: Building D-4 90-Day Accumulation Area 
 
DESCRIPTION:  The Building D-4 90-Day Accumulation Area for solid or liquid wastes was 
constructed to consolidate various 90-Day Accumulation Areas on site into one location and replace the 
Building B-5 containment pad that was removed from use.  The area is constructed of a three sided, 
roofed enclosure with a coated concrete pad.  The pad is constructed of six-inch thick concrete and 
underlain with a 60-mil HDPE liner.  The floor is sloped to provide secondary containment as well as 
forklift access.   
 
WASTES MANAGED: This unit can manage drums containing liquid and solid waste, including waste 
dry paint filters, waterbore filter residue, waste flammables aqueous wastes, etc.  It also managed the burn 
ash and residue from the OBU that were contained in 30-gallon drums or cubic yard boxes. 
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DATES OF OPERATION:  2003 to present. 
 
 
32.   UNIT NAME: Non-Hazardous Process Rinse Water / Mop Water Generation / 

Accumulation Areas (Various Locations On-Site, including B-1, B-3, B-4, B-
8, B-10, B-12, B-15, B-22, C-1, C-2, C-4, C-6, C-10, C-15, D-1, F-1, F-2, F-3, 
F-4 and F-10;  Formerly F-5) 

 
DESCRIPTION:     Accumulation containers for process non-hazardous rinse and mop water generated at 
many of the buildings on site.  The water is contained in 55-gallon drums or approximately 200-gallon 
containers/totes.  The drums and containers/totes are located in/on secondary containment.  The water is 
evaporated in the Non-Hazardous Waste Water Evaporation Tanks identified as SWMU 23. 
 
WASTES MANAGED:  Non-hazardous wastewater, such as mop water, process rinse water, etc.; 
generated from the manufacturing and assembly processes.  
 
DATES OF OPERATION: Varies based on location. 
 
 
33. UNIT NAME: Magazine B-12M 90-Day Accumulation Area  
 
DESCRIPTION:  Reactive (D003) hazardous waste generated at the B-Complex is taken to Magazine B-
12M for accumulation.  The wastes are collected from B-12M and transferred to Magazine E-1C 90-Day 
Accumulation Area at the E-Complex magazines.  The wastes are transported to the magazines in 
conductive Velostat bags, Velostat containers, fiberboard or wooden boxes. 
 
WASTES MANAGED:  Waste propellant from the B-Complex, is a reactive (D003) waste.  These wastes 
were either thermally treated on-site at the Thermal Treatment Unit (TTU) or Open Burn Unit (OBU) 
until closure of the TTU and OBU in 2004; or shipped off-site for disposal at a RCRA permitted TSD 
facility.  
 
DATES OF OPERATION:  2004 to present. 
 
 
34. UNIT NAME: Building B-22 Bays 1, 2, 3 and 4  90 Day Accumulation Areas 
 
DESCRIPTION:    Explosive powders, trash (wipes, etc.) potentially contaminated with powders and 
loaded devices are generated in the load bays in Building B-22.  To make these waste streams safer to 
handle, transport or dispose, the powder, powder contaminated trash and the devices may be placed into 
vegetable oil.  The vegetable oil container is placed into a larger container for secondary containment.  
The waste is still classified as a D003 reactive waste even after placement into the vegetable oil.  The 
waste is treated in a 90-day container and qualifies for “treatment in a container” and therefore a RCRA 
Part B permit for treatment is not required.   
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WASTES MANAGED:  The wastes generated in the load bays include reactive powders, powder 
contaminated trash, and devices containing powder in vegetable oil (D003).  These wastes was either 
thermally treated on-site at the Thermal Treatment Unit (TTU) or Open Burn Unit (OBU) until closure of 
the TTU and OBU in 2004 or shipped off-site for disposal at a RCRA permitted TSD facility. 
 
DATES OF OPERATION:  The 90-Day Accumulation Areas of Building B-22 were established in 2004 
and 2005 and are currently in use.   
 
 
35. UNIT NAME:   Magazine C-2M 90-Day Accumulation Area 
 
DESCRIPTION:  Reactive (D003) hazardous waste generated at the C-Complex (primarily Buildings C-
1, C-4 and C-6) is taken to Magazine C-2M.  These wastes are then transferred to the 90-Day 
Accumulation Area at the E-Complex Magazines.  The wastes are transported to the magazines in 
conductive Velostat bags, Velostat containers, fiberboard or wooden boxes. 
 
WASTES MANAGED:  Waste propellant from the C-Complex, is a reactive (D003) waste.  These wastes 
was either thermally treated on-site at the Thermal Treatment Unit (TTU) or Open Burn Unit (OBU) until 
closure of the TTU and OBU in 2004 or shipped off-site for disposal at a RCRA permitted TSD facility. 
 
 
DATES OF OPERATION:  The 90-Day Accumulation Area at Magazine C-2M was established in 2004.  
Prior to this date the magazine was managed as a satellite accumulation area. 
 
 
36. UNIT NAME:  Magazine C-13M-B 90-Day Accumulation Area 
 
DESCRIPTION:  Magazine C-13M-B replaced the C-Complex R&D waste magazine, Magazine C-10M.  
This replacement occurred in 2004/5.  Reactive (D003) hazardous waste generated at the R&D Building 
C-10 is placed into Magazine C-13M-B.  These wastes are then transferred to the 90-day accumulation 
area at the E-Complex Magazines.  The wastes are transported to the magazines in conductive Velostat 
bags, Velostat containers, fiberboard or wooden boxes. 
 
WASTES MANAGED:  Waste propellant from Building C-10, is a reactive (D003) waste. These wastes 
was either thermally treated on-site at the Thermal Treatment Unit (TTU) or Open Burn Unit (OBU) until 
closure of the TTU and OBU in 2004 or shipped off-site for disposal at a RCRA permitted TSD facility. 
 
DATES OF OPERATION:  The 90-Day Accumulation Area at Magazine C-13M-B was established in 
2005. 
 
 
37. UNIT NAME:   Magazine C-10M Satellite/90-Day Accumulation Area 

(Closed – See SWMU No. 36) 
 
DESCRIPTION:  Reactive (D003) hazardous waste generated at the R&D Building C-10 was taken to 
Magazine C-10M for accumulation.  The wastes were transferred to the 90-day accumulation area at E-
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Complex Magazines.  The wastes were transported to the magazines in conductive Velostat bags, Velostat 
containers, fiberboard or wooden boxes. 
 
WASTES MANAGED:  Waste propellant from Building C-10, was a reactive (D003) waste. These 
wastes was either thermally treated on-site at the Thermal Treatment Unit (TTU) or Open Burn Unit 
(OBU) until closure of the TTU and OBU in 2004 or shipped off-site for disposal at a RCRA permitted 
TSD facility. 
 
DATES OF OPERATION:  The 90-Day Accumulation Area at Magazine C-10M was established in 
2004.   Prior to this date the magazine was managed as a satellite accumulation area.  The area was  
closed in 2005 and a magazine was located at C-13M-B for reactive wastes.  See SWMU No. 36.  
 
 
38. UNIT NAME:  F-Complex Building F-3 90-Day Accumulation Area 
 
DESCRIPTION:  This hazardous waste 90-Day Accumulation Area is located outside, between Buildings 
F-1 and F-3.  The area has secondary containment (concrete berm).  The containment is approximately six 
inches deep and is constructed of sealed concrete with a polyethylene liner under the concrete.  The area 
is primarily used for the accumulation of solvent and aqueous hazardous waste.  Wastes are stored in 55-
gallon drums or 5-gallon pails.  The area is also used to mix certain reactive wastes with a vegetable oil 
based mixture to make them safer for handling, transportation and disposal.  This activity constitutes 
treatment, which is allowed without a Part B permit if the treatment is conducted in a 90-day container. 
 
WASTES MANAGED:  Wastes from powder processing include spent solvents (D001, F003) such as, 
hexane, acetone, MEK and alcohols from the mixing process.  These are both characteristic and listed 
wastes.  Rinsewaters, which are characteristic hazardous waste due to chromium content, are also 
accumulated in this 90-Day Area.  These wastes are shipped off-site to a RCRA permitted TSD facility. 
 
DATES OF OPERATION:  The 90-Day Accumulation Area at F-3 was established in 2004.  Prior to this 
date the area was managed as a satellite accumulation area. 
 
 
39. UNIT NAME:  Magazine F-4M-B 90-Day Accumulation Area 
 
DESCRIPTION:  Magazine F-4M-B was installed in 2005; however, it was not established as a 90-day 
accumulation area until 2006.  It is located near Building F-4 and used for the storage of reactive waste 
generated at the F-Complex Powder Processing Area. 
 
WASTES MANAGED:  Reactive (D003) wastes from powder processing are accumulated in this 90-day 
magazine.  These wastes are shipped off-site for disposal at a RCRA permitted TSD facility. 
 
DATES OF OPERATION:  2007/8 to present. 
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40. UNIT NAME:  Magazines F-10M-B 90-Day Accumulation Area 
 
DESCRIPTION:  Magazine F-10M-B is located near Building F-10 and used for the storage of reactive 
waste generated at Building F-10 Stun Grenade operations and the QC Laboratory. 
 
WASTES MANAGED:  Reactive (D003) wastes from stun grenade manufacturing operations and the QC 
laboratory are accumulated in this 90-Day magazine.  These wastes are shipped off-site for disposal at a 
RCRA permitted TSD facility. 
 
DATES OF OPERATION:  2005 to present. 
 
 
41. UNIT NAME:  Building F-10 QC Laboratory 90-Day Accumulation Area 
 
DESCRIPTION:  This 90-Day Area is located outside, adjacent to Building F-10.   The 90-Day Area is 
on a concrete pad and consists of a 55-gallon drum with secondary containment and a metal lab pack 
cabinet with secondary containment.  Both liquid organic and aqueous wastes are stored in this area, 
including lab pack wastes. 
 
WASTES MANAGED:  The wastes accumulated in this 90-Day Area are generated by the QC laboratory 
and the Stun Grenade operations at Building F-10.  These wastes may carry EPA codes D001 – Ignitable, 
F003 – Acetone, D008 – TCLP Lead and other codes for lab pack wastes.  The wastes from the Stun 
Grenade operations include solvent contaminated trash (wipes, etc.)  Reactive wastes from the Building 
F-10 operations are not stored at this location.  (See SWMU 40). 
 
DATES OF OPERATION:  This 90-Day Accumulation Area was established in 2004. 
 
 
42. UNIT NAME:  Magazine C-15M 90-Day Accumulation Area 
 
DESCRIPTION:  Reactive (D003) hazardous waste generated at the C-Complex (primarily Building C-
15) is taken to Magazine C-15M.  These wastes are transferred to the 90-Day Accumulation Area at the 
E-Complex Magazines.  The wastes are transported to the magazines in conductive Velostat bags, 
Velostat containers, fiberboard or wooden boxes. 
 
WASTES MANAGED:  Waste propellant from Building C-15, is a reactive (D003) waste.  
 
DATES OF OPERATION:  The 90-Day Accumulation Area at Magazine C-15M was established in 
2004.  Prior to this date the magazine was managed as a satellite accumulation area. 
 
 
43. UNIT NAME:  Building F-10 Stun Grenade Load Bay 90-Day Accumulation Area 
 
DESCRIPTION:    Waste or off-specification explosive powder, devices and trash (wipes/debris) 
contaminated with explosive materials may be generated in the load bay.  The contaminated trash is 
placed into containers with vegetable oil in order to make this waste stream safer for handling, 
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transportation or disposal.   The vegetable oil container is placed into a larger container for secondary 
containment.  This activity does not alter the EPA Waste Code D003 for reactive waste and since the 
waste is treated in a 90-day container, it qualifies for the “treatment in a container” definition.  Therefore 
a RCRA Part B permit for treatment is not required.   
 
WASTES MANAGED:  The wastes generated in the load bay include explosive devices, powders and 
powder contaminated trash in vegetable oil (D003).. 
 
DATES OF OPERATION:  The 90-Day Accumulation Area of Building F-10 was established in 2005. 
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67.0'     0.1
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B-COMPLEX DATA VERIFICATION SUMMARY 

INTRODUCTION 

This summary presents data verification results for samples collected from Universal 
Propulsion Company, Inc. (UPCO) at the B-Complex Area from May 10, 2005 through 
July 18, 2005. The data review was performed in accordance with the procedures 
specified in the Quality Assurance Project Plan (QAPP) (H+A 2004), EPA Functional 
Guidelines for Organic and Inorganic Data Validation (EPA, 1999 and 2002), and quality 
assurance and control parameters set forth by the project laboratory (Del Mar Analytical). 
 
A total of 105 soil samples were collected and submitted to Del Mar Analytical for the 
following parameters: 

 perchlorate by modified EPA Method 314.0; 

 metals by EPA Methods 6010B and 7471A; and 

 nitrate by modified EPA Method 300.0. 

 
Fifty-three soil gas samples were collected and analyzed for volatile organic compounds 
(VOCs) by EPA Method TO-15 at Aerotech Environmental Laboratories. Additionally, 
sixteen field quality assurance samples (i.e., field duplicates, field blanks and equipment 
rinsate blanks) were collected and analyzed as part of the sampling event. The metals 
analyte list included arsenic, barium, cadmium, chromium, lead, mercury, selenium, and 
silver. Table 1 presents the samples and their associated analytical parameters. 
 
Data Quality Assessment 

Sample results were subject to data verification review that included an evaluation of the 
following quality control (QC) parameters: 

 chain-of-custody records; 

 sample holding times; 

 method blank and field blank results; 

 field duplicate sample results; 

 surrogate recoveries (for organic parameters); 

 laboratory control samples (LCS); and 

 matrix spike/matrix spike duplicates (MS/MSD). 
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Results that require qualification based on the data verification review are summarized in 
Table 2.  
 
Data Qualifiers 

The data qualifiers used to qualify analytical results associated with QC parameters 
outside data quality objectives are defined below: 

J The analyte was positively identified; however, the result should be 
considered an estimated value. 

UJ The reporting limit is considered an estimated value. 

R Quality control indicates that the data is not usable 
 
Results qualified as “J” or UJ” are of acceptable data quality and may be used to fulfill 
the objectives of the analytical program, per EPA guidelines. 
 
Sample Preservation and Temperature Upon Laboratory Receipt 

Samples collected were received intact and at the correct temperature (4+2 °C) at the 
project laboratories with the following exception. Sample coolers received by the 
laboratory on May 17, 2005 had temperatures below two degrees Celsius. The low 
receipt temperatures did not negatively impact the sample results; therefore, data 
qualification was not required. 
 
Holding Times 

Samples were extracted and analyzed within the holding time limits set forth by the 
respective EPA methods. 
 
Method Blank Contamination 

Method blanks were performed at the required frequencies. No target compounds were 
detected in the method blanks with the exception of a method blank for acetate analysis 
that contained 1.4 mg/L. Associated samples that were detected below ten times the 
method blank concentration were qualified “J” to indicate potential high bias.  
 
Field Blank Contamination 

One field blank was collected on June 9, 2005, associated with soil gas samples. The field 
blank contained low level detections of 2,2,4-trimethylpentane (70 ppbv), 2-butanone 
(4.3 ppbv), acetone (46 ppbv) and tetrachloroethene (3.7 ppbv). Sample BC-SG23-10 
was associated with the field blank and contained an acetone detection of 110 ppbv, 
which was qualified “J” to indicate a potential high bias. Other analytes in the sample 
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BC-SG23-10 were either not detected or were greater than five times the amount in the 
field blank; therefore, data qualification was not required.  
Surrogate Recovery 

Surrogates for all organic parameters were recovered within acceptance limits.  
 
LCS/LCS Duplicate Recovery and Relative Percent Difference 

LCS/LCS duplicate samples were evaluated based on the following criteria: 

 If the analyte recovery was above acceptance limits for LCS or LCS duplicate but 
the analyte was not detected in the associated batch, then data qualification was 
not required. 

 If the analyte recovery was above acceptance limits for LCS or LCS duplicate 
and the analyte was detected in the associated batch, then the analyte results were 
qualified “J”. 

 If the analyte recovery was below acceptance limits for LCS or LCS duplicate 
then the analyte results in the associated analytical batch were qualified (“UJ” for 
non-detects and “J” for detected results). 

 If the analyte recovery was less than 10 percent, the analyte results in the 
associated analytical batch were rejected and qualified “R”. 

 

LCS/LCS duplicates were performed at the required frequency and the percent recovery 
and relative percent difference (RPD) were within acceptance limits with the following 
exceptions: 

 The method TO-15 LCS/LCS duplicate RPD for analytical batch R60460 was 
above acceptance limits for 1,2-dichlorobenzene (26 percent) and benzyl chloride 
(30 percent). Data qualification was not required since the LCS and LCS 
duplicate recoveries were within acceptance limits. 

 The method TO-15 LCS/LCS duplicate for benzyl chloride was recovered at 144 
percent, outside the 65 to 135 percent acceptance limits. Data qualification was 
not required since the LCS recovery was within acceptance limits and the 
associated samples were not detected for benzyl chloride. 

 The method TO-15 LCS/LCS duplicate RPD for analytical batch R60344 was 
above acceptance limits for acetone (30 percent). Data qualification was not 
required since the LCS and LCS duplicate recoveries were within acceptance 
limits.  
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MS/MSD Recovery and RPD 

MS/MSD samples were performed at the required frequency were evaluated by the 
following criteria: 

 If MS or MSD recovery for an analyte is above acceptance limits but the analyte 
in not detected in the samples in the associated analytical batch, then data 
qualification was not required. 

 If MS or MSD recovery for an analyte is above acceptance limits and the analyte 
is detected in the samples in the associated analytical batch, the analyte results 
were qualified “J”. 

 Low MS/MSD recoveries for inorganic parameters result in sample qualification 
of the associated analytical batch. 

 Low MS/MSD recoveries for organic parameters result in the data qualification of 
the unspiked sample rather than the analytical batch. 

 Results were not qualified based on batch (i.e., non-project specific) MS/MSD 
recoveries. 

 
Percent recoveries and RPDs for the MS/MSDs were within acceptance limits with the 
following exceptions: 

 Mercury MS/MS duplicate recoveries for analytical batch P5E2517 were 152 and 
151 percent, exceeding the acceptance limits of 85 to 115 percent. Associated 
samples with mercury detections were qualified “J” to indicate a potential high 
bias.  

 Analytical batch P5F063 had mercury MS/MS duplicate recoveries (119 and 117 
percent) that were outside of acceptance limits (85 to 115 percent). Data 
qualification was not required since the associated samples were not detected for 
mercury. 

 The lead MS recovery (71 percent) and RPD (33 percent) for sample BC-SB20-0 
were outside of acceptance limits. Data qualification was not required since the 
MS duplicate, LCS and LCS duplicate recoveries were within acceptance limits. 

 Analytical batch P5F1403 had mercury MS/MS duplicate recoveries (80 and 81 
percent) that were below acceptance limits. The associated samples with mercury 
detections were qualified “J” for detects and “UJ” for non-detects to indicate a 
potential low bias. 
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Field Duplicates 

Sixteen field duplicates were collected and submitted for analysis. The RPD between the 
field duplicates and their associated samples were calculated and presented in Table 3. 
Field duplicates were evaluated by the following criteria: 

 If an analyte is detected at a concentration greater than five times the method 
reporting limit, the RPD should be equal to or less than 30 percent. 

 If an analyte is detected at a concentration less than five times the method 
reporting limit, the difference between the sample and the field duplicate should 
not exceed the method reporting limit. 

Several samples had RPD values that were above acceptance limits. These results were 
qualified “J” or “UJ” to indicate a potential bias and are listed in Table 2. 
 
Completeness Summary  

Two types of completeness were calculated for this project: contract and technical. As 
specified in the project DQOs, the goal for completeness for the site is 90 percent. The 
following equations are used to calculate the two types of completeness. 
 

% Contract Completeness = 
(Number of contract compliant results/ 

Number of reported results) 
x 100 

 
% Technical Completeness = 

(Number of usable results/Number of reported results) 
x 100 

 
The overall contract completeness included the evaluation of the protocol and contract 
deviations for holding times, blanks, MS/MSD, and LCS. The technical completeness, 
which included all QC parameters, was 100 percent. The completeness results are 
provided in Table 4. All of the results were considered usable for the intended purposes 
and the project DQOs have been met. 



BC Table 1
Sampling and Analysis Schedule

B-Complex Data Verification

Sample ID Lab ID Collected Matrix Sample Type Parameters
BC-SB01-0 POF0334-02 6/9/2005 S N Perchlorate, Metals
BC-SB01-1 POF0334-11 6/9/2005 S N Perchlorate, Metals
BC-SB01-3 POF0334-03 6/9/2005 S N Perchlorate, Metals
BC-SB02-0 POF0334-06 6/9/2005 S N Perchlorate, Metals
BC-SB02-1 POF0334-10 6/9/2005 S N Perchlorate, Metals
BC-SB03-0 POF0334-05 6/9/2005 S N Perchlorate, Metals
BC-SB03-1 POF0334-09 6/9/2005 S N Perchlorate, Metals
BC-SB04-0 POE0438-17 5/16/2005 S N Perchlorate, Metals, Nitrate
BC-SB04-10 POE0438-18 5/16/2005 S N Perchlorate, Metals, Nitrate
BC-SB05-0 POE0438-04 5/13/2005 S N Perchlorate, Metals, Nitrate
BC-SB05-10 POE0438-05 5/13/2005 S N Perchlorate, Metals, Nitrate
BC-SB06-0 POE0599-11 5/20/2005 S N Perchlorate, Metals, Nitrate
BC-SB06-10 POE0599-12 5/20/2005 S N Perchlorate, Metals, Nitrate
BC-SB07-0 POE0438-06 5/14/2005 S N Perchlorate, Metals, Nitrate
BC-SB07-10 POE0438-07 5/14/2005 S N Perchlorate, Metals, Nitrate
BC-SB07-20 POE0438-09 5/14/2005 S N Perchlorate, Metals, Nitrate
BC-SB07-30 POE0438-10 5/14/2005 S N Perchlorate, Metals, Nitrate
BC-SB07-40 POE0438-11 5/14/2005 S N Perchlorate, Metals, Nitrate
BC-SB07-50 POE0438-12 5/14/2005 S N Perchlorate, Metals, Nitrate
BC-SB08-0 POE0607-01 5/21/2005 S N Perchlorate, Metals, Nitrate
BC-SB08-10 POE0607-02 5/21/2005 S N Perchlorate, Metals, Nitrate
BC-SB09-0 POE0607-03 5/21/2005 S N Perchlorate, Metals, Nitrate
BC-SB09-10 POE0607-04 5/21/2005 S N Perchlorate, Metals, Nitrate
BC-SB09-20 POE0607-05 5/21/2005 S N Perchlorate, Metals, Nitrate
BC-SB09-30 POE0607-06 5/21/2005 S N Perchlorate, Metals, Nitrate
BC-SB09-40 POE0607-08 5/22/2005 S N Perchlorate, Metals, Nitrate
BC-SB09-50 POE0607-09 5/22/2005 S N Perchlorate, Metals, Nitrate
BC-SB10-0 POE0599-09 5/20/2005 S N Perchlorate, Metals, Nitrate
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BC Table 1
Sampling and Analysis Schedule

B-Complex Data Verification

Sample ID Lab ID Collected Matrix Sample Type Parameters
BC-SB10-10 POE0599-10 5/20/2005 S N Perchlorate, Metals, Nitrate
BC-SB11-0 POF0131-15 6/5/2005 S N Perchlorate, Metals, Nitrate
BC-SB11-10 POF0131-16 6/5/2005 S N Perchlorate, Metals, Nitrate
BC-SB12-0 POE0759-10 5/26/2005 S N Perchlorate, Metals, Nitrate
BC-SB12-10 POE0759-11 5/26/2005 S N Perchlorate, Metals, Nitrate
BC-SB13-0 POE0607-10 5/22/2005 S N Perchlorate, Metals, Nitrate
BC-SB13-10 POE0607-11 5/22/2005 S N Perchlorate, Metals, Nitrate
BC-SB14-0 POE0607-12 5/22/2005 S N Perchlorate, Metals, Nitrate
BC-SB14-10 POE0607-13 5/22/2005 S N Perchlorate, Metals, Nitrate
BC-SB15-0 POE0759-05 5/25/2005 S N Perchlorate, Metals, Nitrate
BC-SB15-10 POE0759-06 5/25/2005 S N Perchlorate, Metals, Nitrate
BC-SB15-20 POE0759-07 5/25/2005 S N Perchlorate, Metals, Nitrate
BC-SB15-30 POE0759-09 5/26/2005 S N Perchlorate, Metals, Nitrate
BC-SB16-0 POF0042-05 6/1/2005 S N Perchlorate, Metals, Nitrate
BC-SB16-10 POF0042-06 6/1/2005 S N Perchlorate, Metals, Nitrate
BC-SB16-20 POF0042-07 6/1/2005 S N Perchlorate, Metals, Nitrate
BC-SB16-30 POF0042-08 6/1/2005 S N Perchlorate, Metals, Nitrate
BC-SB17-0 POF0042-01 5/31/2005 S N Perchlorate, Metals, Nitrate
BC-SB17-10 POF0042-02 5/31/2005 S N Perchlorate, Metals, Nitrate
BC-SB17-20 POF0042-03 5/31/2005 S N Perchlorate, Metals, Nitrate
BC-SB17-30 POF0042-04 5/31/2005 S N Perchlorate, Metals, Nitrate
BC-SB18-0 POE0759-02 5/25/2005 S N Perchlorate, Metals, Nitrate
BC-SB18-10 POE0759-01 5/25/2005 S N Perchlorate, Metals, Nitrate
BC-SB18-20 POE0759-03 5/25/2005 S N Perchlorate, Metals, Nitrate
BC-SB18-30 POE0759-04 5/25/2005 S N Perchlorate, Metals, Nitrate
BC-SB19-0 POF0131-17 6/5/2005 S N Perchlorate, Metals, Nitrate
BC-SB19-10 POF0131-18 6/5/2005 S N Perchlorate, Metals, Nitrate
BC-SB19-20 POF0131-19 6/5/2005 S N Perchlorate, Metals, Nitrate
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BC Table 1
Sampling and Analysis Schedule

B-Complex Data Verification

Sample ID Lab ID Collected Matrix Sample Type Parameters
BC-SB19-30 POF0131-20 6/5/2005 S N Perchlorate, Metals, Nitrate
BC-SB20-0 POF0131-01 6/3/2005 S N Perchlorate, Metals, Nitrate
BC-SB20-10 POF0131-03 6/3/2005 S N Perchlorate, Metals, Nitrate
BC-SB20-20 POF0131-04 6/3/2005 S N Perchlorate, Metals, Nitrate
BC-SB20-30 POF0131-05 6/3/2005 S N Perchlorate, Metals, Nitrate
BC-SB21-0 POF0131-08 6/4/2005 S N Perchlorate, Metals, Nitrate, Acetate
BC-SB21-10 POF0131-09 6/4/2005 S N Perchlorate, Metals, Nitrate, Acetate
BC-SB21-20 POF0131-10 6/4/2005 S N Perchlorate, Metals, Nitrate, Acetate
BC-SB21-30 POF0131-11 6/4/2005 S N Perchlorate, Metals, Nitrate, Acetate
BC-SB21-40 POF0131-13 6/4/2005 S N Perchlorate, Metals, Nitrate, Acetate
BC-SB21-50 POF0131-14 6/4/2005 S N Perchlorate, Metals, Nitrate, Acetate
BC-SB22-0 POE0690-03 5/23/2005 S N Perchlorate, Metals, Nitrate
BC-SB22-10 POE0690-04 5/23/2005 S N Perchlorate, Metals, Nitrate
BC-SB23-0 POF0222-05 6/6/2005 S N Perchlorate, Metals, Nitrate
BC-SB23-10 POF0222-06 6/6/2005 S N Perchlorate, Metals, Nitrate
BC-SB24-0 POE0599-02 5/19/2005 S N Perchlorate, Metals, Nitrate
BC-SB24-10 POE0599-03 5/19/2005 S N Perchlorate, Metals, Nitrate
BC-SB24-20 POE0599-04 5/19/2005 S N Perchlorate, Metals, Nitrate
BC-SB24-30 POE0599-05 5/19/2005 S N Perchlorate, Metals, Nitrate
BC-SB24-40 POE0599-06 5/20/2005 S N Perchlorate, Metals, Nitrate
BC-SB24-50 POE0690-02 5/23/2005 S N Perchlorate, Metals, Nitrate
BC-SB25-0 POE0281-01 5/10/2005 S N Perchlorate, Metals
BC-SB25-10 POE0281-02 5/10/2005 S N Perchlorate, Metals
BC-SB26-0 POF0334-01 6/8/2005 S N Perchlorate, Metals
BC-SB26-10 POF0222-04 6/6/2005 S N Perchlorate, Metals
BC-SB27-0 POF0131-06 6/3/2005 S N Perchlorate, Metals
BC-SB27-10 POF0131-07 6/3/2005 S N Perchlorate, Metals, Nitrate
BC-SB28-0 POF0222-01 6/6/2005 S N Perchlorate, Metals
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BC Table 1
Sampling and Analysis Schedule

B-Complex Data Verification

Sample ID Lab ID Collected Matrix Sample Type Parameters
BC-SB28-10 POF0222-02 6/6/2005 S N Perchlorate, Metals
BC-SB29-0 POE0599-07 5/20/2005 S N Perchlorate, Metals, Nitrate
BC-SB29-10 POE0599-08 5/20/2005 S N Perchlorate, Metals, Nitrate
BC-SB30-0 POE0373-02 5/12/2005 S N Perchlorate, Metals, Nitrate
BC-SB30-10 POE373-03 5/12/2005 S N Perchlorate, Metals, Nitrate
BC-SB30-20 POE373-04 5/12/2005 S N Perchlorate, Metals, Nitrate
BC-SB30-30 POE0373-05 5/12/2005 S N Perchlorate, Metals, Nitrate
BC-SB30-40 POE0438-03 5/13/2005 S N Perchlorate, Metals, Nitrate
BC-SB30-50 POE0438-01 5/13/2005 S N Perchlorate, Metals, Nitrate
BC-SB31-0 POE0281-03 5/11/2005 S N Perchlorate, Metals, Nitrate
BC-SB31-10 POE0281-04 5/11/2005 S N Perchlorate, Metals, Nitrate
BC-SB31-20 POE0281-05 5/11/2005 S N Perchlorate, Metals, Nitrate
BC-SB31-30 POE0281-06 5/11/2005 S N Perchlorate, Metals, Nitrate
BC-SB31-40 POE0373-01 5/12/2005 S N Perchlorate, Metals, Nitrate
BC-SB31-50 POE0438-02 5/13/2005 S N Perchlorate, Metals, Nitrate
BC-SB32-0 POF0334-04 6/9/2005 S N Perchlorate, Metals, Nitrate
BC-SB32-1 POF0334-12 6/9/2005 S N Perchlorate, Metals, Nitrate
BC-SB33-0 POE0438-13 5/14/2005 S N Perchlorate, Metals, Nitrate
BC-SB33-10 POE0438-14 5/14/2005 S N Perchlorate, Metals, Nitrate
BC-SB34-0 POE0438-15 5/14/2005 S N Perchlorate, Metals, Nitrate
BC-SB34-10 POE0438-16 5/14/2005 S N Perchlorate, Metals, Nitrate
BC-SG04-10 05051071-09A 5/16/2005 SG N VOCs in air
BC-SG05-10 05051071-03A 5/14/2005 SG N VOCs in air
BC-SG06-10 05051372-05A 5/20/2005 SG N VOCs in air
BC-SG07-30 05051071-02A 5/14/2005 SG N VOCs in air
BC-SG07-40 05051071-04A 5/14/2005 SG N VOCs in air
BC-SG07-50 05051071-07A 5/14/2005 SG N VOCs in air
BC-SG08-10 05051372-06A 5/21/2005 SG N VOCs in air
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BC Table 1
Sampling and Analysis Schedule

B-Complex Data Verification

Sample ID Lab ID Collected Matrix Sample Type Parameters
BC-SG09-30 05051372-07A 5/22/2005 SG N VOCs in air
BC-SG09-40 05051372-08A 5/22/2005 SG N VOCs in air
BC-SG09-50 05051372-09A 5/22/2005 SG N VOCs in air
BC-SG10-10 05051372-04A 5/20/2005 SG N VOCs in air
BC-SG11-10 05060644-12A 6/5/2005 SG N VOCs in air
BC-SG12-10 05051485-07A 5/26/2005 SG N VOCs in air
BC-SG15-10 05051485-04A 5/25/2005 SG N VOCs in air
BC-SG15-20 05051485-05A 5/26/2005 SG N VOCs in air
BC-SG15-30 05051485-06A 5/26/2005 SG N VOCs in air
BC-SG16-10 05060644-01A 6/1/2005 SG N VOCs in air
BC-SG16-20 05060644-02A 6/1/2005 SG N VOCs in air
BC-SG16-30 05060644-03A 6/1/2005 SG N VOCs in air
BC-SG17-10 05060503-01A 5/31/2005 SG N VOCs in air
BC-SG17-20 05060503-03A 5/31/2005 SG N VOCs in air
BC-SG17-30 05060503-04A 5/31/2005 SG N VOCs in air
BC-SG18-10 05051485-01A 5/25/2005 SG N VOCs in air
BC-SG18-20 05051485-02A 5/25/2005 SG N VOCs in air
BC-SG18-30 05051485-03A 5/25/2005 SG N VOCs in air
BC-SG19-10 05060644-13A 6/5/2005 SG N VOCs in air
BC-SG19-20 05060644-14A 6/5/2005 SG N VOCs in air
BC-SG19-30 05060644-15A 6/5/2005 SG N VOCs in air
BC-SG20-10 05060644-04A 6/3/2005 SG N VOCs in air
BC-SG20-20 05060644-05A 6/3/2005 SG N VOCs in air
BC-SG20-30 05060644-06A 6/3/2005 SG N VOCs in air
BC-SG21-30 05060644-08A 6/4/2005 SG N VOCs in air
BC-SG21-40 05060644-09A 6/4/2005 SG N VOCs in air
BC-SG21-50 05060644-11A 6/4/2005 SG N VOCs in air
BC-SG22-10 05051372-12A 5/23/2005 SG N VOCs in air
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BC Table 1
Sampling and Analysis Schedule

B-Complex Data Verification

Sample ID Lab ID Collected Matrix Sample Type Parameters
BC-SG23-10 05060804-01A 6/8/2005 SG N VOCs in air
BC-SG24-30 05051372-01A 5/19/2005 SG N VOCs in air
BC-SG24-40 05051372-02A 5/19/2005 SG N VOCs in air
BC-SG24-50 05051372-11A 5/23/2005 SG N VOCs in air
BC-SG25-10 05060704-01A 6/6/2005 SG N VOCs in air
BC-SG26-10 05060704-03A 6/6/2005 SG N VOCs in air
BC-SG27-10 05060644-07A 6/4/2005 SG N VOCs in air
BC-SG28-10 05060704-02A 6/6/2005 SG N VOCs in air
BC-SG29-10 05051372-03A 5/20/2005 SG N VOCs in air
BC-SG30-30 05050952-03A 5/13/2005 SG N VOCs in air
BC-SG30-40 05050952-04A 5/13/2005 SG N VOCs in air
BC-SG30-50 05051071-01A 5/13/2005 SG N VOCs in air
BC-SG31-30 05050952-01A 5/11/2005 SG N VOCs in air
BC-SG31-40 05050952-02A 5/13/2005 SG N VOCs in air
BC-SG31-50 05050952-05A 5/13/2005 SG N VOCs in air
BC-SG33-10 05051071-06A 5/14/2005 SG N VOCs in air
BC-SG34-10 05051071-08A 5/14/2005 SG N VOCs in air
BC-SG35-10 05060704-04A 6/6/2005 SG N VOCs in air
BC-SG01-3 05071137-01A 7/18/2005 SG N VOCs in air
BC-SG02-3 05071137-02A 7/18/2005 SG N VOCs in air
BC-SG03-3 05071137-03A 7/18/2005 SG N VOCs in air
FD051205B POE0373-06 5/12/2005 S FD of BC-SB30-20 Perchlorate, Metals, Nitrate
FD051405 POE0438-08 5/14/2005 S FD of BC-SB07-30 Perchlorate, Metals, Nitrate
FD051405G 05051071-05A 5/14/2005 SG FD of BC-SG33-10 VOCs in air
FD051905 POE0599-01 5/19/2005 S FD of BC-SB24-30 Perchlorate, Metals, Nitrate
FD052105 POE0607-07 5/21/2005 S FD of BC-SB09-0 Perchlorate, Metals, Nitrate

FD052205G 05051372-10A 5/22/2005 SG FD of BC-SG09-50 VOCs in air
FD052305 POE0690-01 5/23/2005 S FD of BC-SB24-50 Perchlorate, Metals, Nitrate
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BC Table 1
Sampling and Analysis Schedule

B-Complex Data Verification

Sample ID Lab ID Collected Matrix Sample Type Parameters
FD052605 POE0759-08 5/26/2005 S FD of BC-SB15-30 Perchlorate, Metals, Nitrate
FD053105 05060503-02A 5/31/2005 SG FD of BC-SG09-50 VOCs in air
FD060305 POF0131-02 6/3/2005 S FD of BC-SB20-0 Perchlorate, Metals, Nitrate
FD060405 POF0131-12 6/4/2005 S FD of BC-SB21-30 Perchlorate, Metals, Nitrate, Acetate

FD060405-2 05060644-10A 6/4/2005 SG FD of BC-SG21-40 VOCs in air
FD060605 POF0222-03 6/6/2005 S FD of BC-SB28-10 Perchlorate, Metals
FD060905 POF0334-07 6/9/2005 S FD of BC-SB02-0 Perchlorate, Metals

OB-SG69-10 05060804-02A 6/9/2005 SG FB VOCs in air
RB060905 POF0334-08 6/9/2005 S EB Perchlorate, Metals, Nitrate

Notes:
Metals = Arsenic, barium, cadmium, chromium, lead, mercury, selenium and silver

VOCs = Volatile organic compounds

N = Normal field sample
FD = Field duplicate
S = Soil
SG = Soil gas
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BC Table 2
Qualified Analytical Results
B-Complex Data Verification

Sample ID
Date 

Collected Analyte Result
Result 
Units Qualifier Comments

BC-SB07-30 5/14/2005 Barium 220 mg/kg J Qualified due to high field duplicate RPD
BC-SG33-10 5/14/2005 Acetone 1600 ppbv J Qualified due to high field duplicate RPD
BC-SG33-10 5/14/2005 2-Butanone 390 ppbv J Qualified due to high field duplicate RPD
BC-SG09-50 5/22/2005 2-Butanone 1500 ppbv J Qualified due to high field duplicate RPD
BC-SG09-50 5/22/2005 2-Hexanone 280 ppbv J Qualified due to high field duplicate RPD
BC-SG09-50 5/22/2005 2-Propanol 31 ppbv J Qualified due to high field duplicate RPD
BC-SG09-50 5/22/2005 Propene 450 ppbv J Qualified due to high field duplicate RPD
BC-SB28-0 6/6/2005 Mercury <0.020 mg/kg UJ Qualified due to low MS/MSD recoveries

BC-SB28-10 6/6/2005 Mercury 0.52 mg/kg J
Qualified due to low MS/MSD recoveries and 

high field duplicate RPD
BC-SB26-10 6/6/2005 Mercury <0.020 mg/kg UJ Qualified due to low MS/MSD recoveries
BC-SB23-0 6/6/2005 Mercury <0.020 mg/kg UJ Qualified due to low MS/MSD recoveries
BC-SB23-10 6/6/2005 Mercury <0.020 mg/kg UJ Qualified due to low MS/MSD recoveries
BC-SB07-0 5/14/2005 Mercury 0.025 mg/kg J Qualified due to high MS/MSD recoveries
BC-SB21-0 6/4/2005 Acetate 10.6 mg/kg J Qualified due to method blank contamination
BC-SB21-10 6/4/2005 Acetate 6.3 mg/kg J Qualified due to method blank contamination
BC-SB21-20 6/4/2005 Acetate 5.0 mg/kg J Qualified due to method blank contamination
BC-SB21-30 6/4/2005 Acetate 3.8 mg/kg J Qualified due to method blank contamination
BC-SG23-10 6/8/2005 Acetone 110 ppbv J Qualified due to field blank contamination

BC-SG21-40 6/4/2005
2,2,4-

Trimethylpentane 2100 ppbv J Qualified to high field duplicate RPD
BC-SG21-40 6/4/2005 2-Butanone 1400 ppbv J Qualified to high field duplicate RPD
BC-SG21-40 6/4/2005 Acetone 220 ppbv J Qualified to high field duplicate RPD
BC-SB26-0 6/8/2005 Mercury <0.020 mg/kg UJ Qualified due to low MS/MSD recoveries
BC-SB01-0 6/9/2005 Mercury <0.020 mg/kg UJ Qualified due to low MS/MSD recoveries
BC-SB01-3 6/9/2005 Mercury <0.020 mg/kg UJ Qualified due to low MS/MSD recoveries
BC-SB32-0 6/9/2005 Mercury <0.020 mg/kg UJ Qualified due to low MS/MSD recoveries
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Date 

Collected Analyte Result
Result 
Units Qualifier Comments

BC-SB03-0 6/9/2005 Mercury <0.020 mg/kg UJ Qualified due to low MS/MSD recoveries
BC-SB02-0 6/9/2005 Mercury <0.020 mg/kg UJ Qualified due to low MS/MSD recoveries
BC-SB03-1 6/9/2005 Mercury <0.020 mg/kg UJ Qualified due to low MS/MSD recoveries
BC-SB02-1 6/9/2005 Mercury <0.020 mg/kg UJ Qualified due to low MS/MSD recoveries
BC-SB01-1 6/9/2005 Mercury <0.020 mg/kg UJ Qualified due to low MS/MSD recoveries
BC-SB32-1 6/9/2005 Mercury <0.020 mg/kg UJ Qualified due to low MS/MSD recoveries
BC-SB09-0 5/21/2005 Nitrate 9.9 mg/kg J Qualified due to high field duplicate RPD
BC-SB24-50 5/23/2005 Silver 0.52 mg/kg J Qualified due to high field duplicate RPD
BC-SB24-10 6/4/2005 Acetone 220 ppbv J Qualified due to high field duplicate RPD

BC-SG16-20 6/1/2005 Trichloroethene 32 ppbv J
Qualified due to potential soil gas canister 

contamination

BC-SG16-20 6/1/2005 Tetrachloroethene 37 ppbv J
Qualified due to potential soil gas canister 

contamination

BC-SG16-30 6/1/2005 Tetrachloroethene 10 ppbv J
Qualified due to potential soil gas canister 

contamination

Notes:
J = Estimated value
UJ = Estimated reporting limit
mg/kg = milligrams per kilogram
ppbv = parts per billion by volume
MS/MSD = Matrix spike/matrix spike duplicate
RPD = Relative percent difference
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C-COMPLEX DATA VERIFICATION SUMMARY 

INTRODUCTION 

This summary presents data verification results for samples collected from Universal 
Propulsion Company, Inc. (UPCO) at the C-Complex Area from December 3 through 
January 21, 2005. The data review was performed in accordance with the procedures 
specified in the Quality Assurance Project Plan (QAPP) (H+A 2004), EPA Functional 
Guidelines for Inorganic Data Validation (EPA, 2002), and quality assurance and control 
parameters set forth by the project laboratory (Del Mar Analytical). 
 
A total of 96 soil samples were collected and submitted to Del Mar Analytical for the 
following parameters: 

 perchlorate by modified EPA Method 314.0; 

 metals by EPA Methods 6010B and 7471A; 

 nitrate by modified EPA Method 300.0; 

 semivolatile organic compounds (SVOCs) by EPA Method 8270; and 

 cyanide by modified EPA Method 335.2. 
 
One soil sample was collected and sent to Aqua Tech Environmental Laboratories 
(ATEL) for sodium azide analysis. Nine soil gas samples were collected and analyzed for 
volatile organic compounds (VOCs) by EPA Method TO-15 at Aerotech Environmental 
Laboratories. Additionally, 11 field quality assurance samples (i.e., field duplicates) were 
collected and analyzed as part of the sampling event. The metals analyte list included 
arsenic, barium, cadmium, chromium, lead, mercury, selenium, and silver. Table 1 
presents the samples and their associated analytical parameters. 
 
Data Quality Assessment 

Sample results were subject to data verification review that included an evaluation of the 
following quality control (QC) parameters: 

 chain-of-custody records; 

 sample holding times; 

 method blank and equipment rinsate blank results; 

 field duplicate sample results; 

 laboratory control samples (LCS); and 

 matrix spike/matrix spike duplicates (MS/MSD). 
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As per the QAPP, data validation was performed on approximately 10 percent of the 
samples. Data validation included an evaluation of the following additional QC 
parameters: 

 initial and continuing calibration results; 

 interference check samples; 

 result calculations and documentation procedures; 

 review of dilutions and reanalysis of samples; 

 sample preparations (extraction/digestion logs); and 

 laboratory QC check samples, as applicable.  
 
Results that require qualification based on the data verification review are summarized in 
Table 2.  
 
Data Qualifiers 

The data qualifiers used to qualify analytical results associated with QC parameters 
outside data quality objectives are defined below: 

J The analyte was positively identified; however, the result should be 
considered an estimated value. 

UJ The reporting limit is considered an estimated value. 

R Quality control indicates that the data is not usable 
 
Results qualified as “J” or UJ” are of acceptable data quality and may be used to fulfill 
the objectives of the analytical program, per EPA guidelines. 
 
Sample Preservation and Temperature Upon Laboratory Receipt 

Samples collected were received intact and at the correct temperature (4+2 °C) at the 
project laboratory with the following exceptions. Samples received by the laboratory on 
December 10, 2004 and January 17, 2005 had temperatures of 6.6 °C and 14.6 °C, 
respectively. In both cases, the sample coolers contained sufficient ice. These temperature 
outliers did not result in data qualification since the samples were delivered to the 
laboratory by courier within two hours of the last sample being collected.  
 
Holding Times 

Samples were extracted and analyzed within the holding time limits set forth by the 
respective EPA methods. 
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Method Blank Contamination 

Method blanks were performed at the required frequencies. No target compounds were 
detected in the blanks. 
Surrogate Recovery 

Surrogates for all organic parameters were recovered within acceptance limits.  
 
LCS/LCS Duplicate Recovery and Relative Percent Difference 

LCS/LCS duplicates were performed at the required frequency and the percent recovery 
and relative percent difference (RPD) were within acceptance limits. LCS/LCS duplicate 
samples were evaluated based on the following criteria: 

 If the analyte recovery was above acceptance limits for LCS or LCS duplicate but 
the analyte was not detected in the associated batch, then data qualification was 
not required. 

 If the analyte recovery was above acceptance limits for LCS or LCS duplicate 
and the analyte was detected in the associated batch, then the analyte results were 
qualified “J”. 

 If the analyte recovery was below acceptance limits for LCS or LCS duplicate 
then the analyte results in the associated analytical batch were qualified (“UJ” for 
non-detects and “J” for detected results). 

 If the analyte recovery was less than 10 percent, the analyte results in the 
associated analytical batch were rejected and qualified “R”. 

 
MS/MSD Recovery and RPD 

MS/MSD samples were performed at the required frequency were evaluated by the 
following criteria: 

 If MS or MSD recovery for an analyte is above acceptance limits but the analyte 
in not detected in the samples in the associated analytical batch, then data 
qualification was not required. 

 If MS or MSD recovery for an analyte is above acceptance limits and the analyte 
is detected in the samples in the associated analytical batch, the analyte results 
were qualified “J”. 

 Low MS/MSD recoveries for inorganic parameters result in sample qualification 
of the associated analytical batch. 

 Low MS/MSD recoveries for organic parameters result in the data qualification of 
the unspiked sample rather than the analytical batch. 

 Results were not qualified based on batch (i.e., non-project specific) MS/MSD 
recoveries. 
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Percent recoveries and RPDs for the MS/MSDs were within acceptance limits with the 
following exceptions: 

 Sample CC-SB09-30 had barium MS/MSD recoveries for barium (140 and 
310 percent) that were outside of the control limits (75 to 125 percent). Data 
qualification was not required since the sample concentration was greater than 
four times the spike concentration. 

 Sample CC-SB01-100 had mercury MS/MSD recoveries (123 and 135 
percent) that were outside of the control limits (85 to 115 percent). The high 
spike recoveries did not impact sample results since mercury was not detected 
in the associated samples. Precision and accuracy for this analytical batch 
were evaluated by the LCS and LCS duplicate. Data qualification was not 
required. 

 Sample CC-SB01-60 had benzoic acid MS/MSD recoveries (7 and 8 percent) 
that were below acceptance limits (15 to 125 percent). The benzoic acid result 
for sample CC-SB01-60 was rejected and qualified “R” due to the low spike 
recoveries. 

 Sample CC-SB04-10 had barium MS recovery (4 percent) that was outside of 
the control limits (75 to 125 percent). Data qualification was not required 
since the sample concentration was greater than four times the spike 
concentration and the MS, LCS, and LCS duplicate recoveries were within 
acceptance limits. 

 Sample CC-SB01-0 had MS recoveries for bis(2-chloroethoxy)methane, 4,6-
dinitro-2-methylphenol, and hexachlorocyclopentadiene that were not 
detected. However, the MSD, LCS, and LCS duplicate recoveries were within 
acceptance limits. Results for these analytes were qualified “UJ” to indicate a 
potential low bias.  

 Sample CC-SB05-0 had mercury MS recovery (79 percent) that was below 
control limits (85 to 115 percent). Data qualification was not required since 
the MSD, LCS, and LCS duplicate recoveries were within acceptance limits. 

 Sample CC-SB05-36 had MS recoveries for chromium (72 percent) and 
selenium (73 percent) and MS/MSD recoveries for barium (55 and 62 percent) 
that were below control limits (75 to 125 percent). Results for chromium and 
selenium did not require data qualification since the MSD, LCS, and LCS 
duplicate were within acceptance limits. Barium results for samples associated 
with this analytical batch (CC-SB05-36 and CC-SB03-10) were qualified “J” 
to indicate a potential low bias. 

 Sample CC-SB12-0 had a perchlorate MSD recovery (163 percent) that was 
above control limits (80 to 120 percent). Data qualification was not required 
since the MS and LCS recoveries were within acceptance limits. 

 Sample CC-SB09-0 had a mercury and nitrate MSD recoveries (116 and 68 
percent, respectively) that were outside of control limits (85 to 115 percent 
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and 80 to 120 percent, respectively). Data qualification was not required since 
the MS, LCS, and LCS duplicate recoveries were within acceptance limits. 

 
Field Duplicates 

Eleven field duplicates were collected and submitted for analyses. The RPD between the 
field duplicates and their associated samples were calculated and presented in Table 3. 
Field duplicates were evaluated by the following criteria: 

 If an analyte is detected at a concentration greater than five times the method 
reporting limit, the RPD should be equal to or less than 30 percent. 

 If an analyte is detected at a concentration less than five times the method 
reporting limit, the difference between the sample and the field duplicate should 
not exceed the method reporting limit. 

Several samples had RPD values that were above acceptance limits. These results were 
qualified “J” to indicate a potential bias and are listed in Table 2. 

ADDITIONAL DATA VALIDATION PARAMETERS 

Calibration procedures and additional QC check samples were evaluated for eight 
samples collected December 15, 2004. These additional parameters were within 
acceptable criteria. 
 
Completeness Summary  

Two types of completeness were calculated for this project: contract and technical. As 
specified in the project DQOs, the goal for completeness for the site is 90 percent. The 
following equations are used to calculate the two types of completeness. 
 

% Contract Completeness = 
(Number of contract compliant results/ 

Number of reported results) 
x 100 

 
% Technical Completeness = 

(Number of usable results/Number of reported results) 
x 100 

 
The overall contract completeness included the evaluation of the protocol and contract 
deviations for holding times, blanks, MS/MSD, and LCS. The technical completeness, 
which included all QC parameters, was 90 percent of benzoic acid and 100 percent for all 
other analytes. The completeness results are provided in Table 4. All of the results were 
considered usable for the intended purposes, except for one benzoic acid result, and the 
project DQOs have been met. 



CC Table 1
Sampling and Analysis Schedule

C-Complex Data Verification

Sample ID Lab ID Collected Matrix Sample Type Parameters
CC-SB01-0 PNL0439-02 12/10/2004 S N Perchlorate, Metals, Nitrate
CC-SB01-10 PNL0361-19 12/8/2004 S N Perchlorate, Metals, Nitrate, SVOCs, Cyanide
CC-SB01-20 PNL0361-20 12/8/2004 S N Perchlorate, Metals, Nitrate, SVOCs, Cyanide
CC-SB01-30 PNL0361-21 12/9/2004 S N Perchlorate, Metals, Nitrate, SVOCs, Cyanide
CC-SB01-30-SAZ POB0280-01 2/9/2005 S N Sodium azide
CC-SB01-40 PNL0361-22 12/9/2004 S N Perchlorate, Metals, Nitrate, SVOCs, Cyanide
CC-SB01-50 PNL0361-23 12/9/2004 S N Perchlorate, Metals, Nitrate, SVOCs, Cyanide
CC-SB01-60 PNL0361-24 12/9/2004 S N Perchlorate, Metals, Nitrate, SVOCs, Cyanide
CC-SB01-70 PNL0361-25 12/9/2004 S N Perchlorate, Metals, Nitrate, SVOCs, Cyanide
CC-SB01-80 PNL0361-26 12/9/2004 S N Perchlorate, Metals, Nitrate, SVOCs, Cyanide
CC-SB01-90 PNL0361-27 12/10/2004 S N Perchlorate, Metals, Nitrate, SVOCs, Cyanide
CC-SB01-100 PNL0439-01 12/10/2004 S N Perchlorate, Metals, Nitrate
CC-SB02-0 PNL0439-06 12/10/2004 S N Perchlorate, Metals, Nitrate
CC-SB02-10 PNL0169-01 12/3/2004 S N Perchlorate, Metals, Nitrate
CC-SB02-20 PNL0169-02 12/3/2004 S N Perchlorate, Metals, Nitrate
CC-SB02-30 PNL0169-03 12/3/2004 S N Perchlorate, Metals, Nitrate
CC-SB02-40 PNL0169-04 12/3/2004 S N Perchlorate, Metals, Nitrate
CC-SB02-50 PNL0169-05 12/3/2004 S N Perchlorate, Metals, Nitrate
CC-SB03-0 PNL0579-06 12/15/2004 S N Perchlorate, Metals, Nitrate
CC-SB03-10 PNL0579-07 12/15/2004 S N Perchlorate, Metals, Nitrate
CC-SB03-20 POA0423-01 1/18/2005 S N Perchlorate
CC-SB03-30 POA0423-02 1/18/2005 S N Perchlorate
CC-SB04-0 PNL0439-05 12/10/2004 S N Perchlorate, Metals, Nitrate
CC-SB04-10 PNL0439-07 12/10/2004 S N Perchlorate, Metals, Nitrate
CC-SB04-16 PNL0439-08 12/13/2004 S N Perchlorate, Metals, Nitrate
CC-SB05-0 PNL0579-01 12/15/2004 S N Perchlorate, Metals, Nitrate
CC-SB05-10 PNL0579-02 12/15/2004 S N Perchlorate, Metals, Nitrate
CC-SB05-20 PNL0579-03 12/15/2004 S N Perchlorate, Metals, Nitrate
CC-SB05-30 PNL0579-04 12/15/2004 S N Perchlorate, Metals, Nitrate
CC-SB05-36 PNL0579-05 12/15/2004 S N Perchlorate, Metals, Nitrate
CC-SB06-0 PNL0439-09 12/13/2004 S N Perchlorate, Metals, Nitrate
CC-SB06-10 PNL0439-10 12/13/2004 S N Perchlorate, Metals, Nitrate
CC-SB06-20 PNL0439-11 12/13/2004 S N Perchlorate, Metals, Nitrate
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CC Table 1
Sampling and Analysis Schedule

C-Complex Data Verification

Sample ID Lab ID Collected Matrix Sample Type Parameters
CC-SB06-30 PNL0439-12 12/13/2004 S N Perchlorate, Metals, Nitrate
CC-SB07-0 PNL0712-03 12/18/2004 S N Perchlorate, Metals, Nitrate
CC-SB07-10 PNL0712-04 12/18/2004 S N Perchlorate, Metals, Nitrate
CC-SB07-20 POA0372-06 1/17/2005 S N Perchlorate
CC-SB07-25 POA0372-07 1/17/2005 S N Perchlorate
CC-SB08-0 POA0372-03 1/17/2005 S N Perchlorate, Metals, Nitrate
CC-SB08-10 PNL0169-11 12/4/2004 S N Perchlorate, Metals, Nitrate
CC-SB08-20 PNL0169-12 12/4/2004 S N Perchlorate, Metals, Nitrate
CC-SB08-30 PNL0169-15 12/5/2004 S N Perchlorate, Metals, Nitrate
CC-SB09-0 POA0372-04 1/17/2005 S N Perchlorate, Metals, Nitrate
CC-SB09-10 PNL0169-16 12/5/2004 S N Perchlorate, Metals, Nitrate
CC-SB09-20 PNL0169-17 12/6/2004 S N Perchlorate, Metals, Nitrate
CC-SB09-30 PNL0361-01 12/6/2004 S N Perchlorate, Metals, Nitrate
CC-SB10-10 PNL0169-06 12/4/2004 S N Perchlorate, Metals, Nitrate
CC-SB10-20 PNL0169-07 12/4/2004 S N Perchlorate, Metals, Nitrate
CC-SB10-30 PNL0169-08 12/4/2004 S N Perchlorate, Metals, Nitrate
CC-SB10-40 PNL0169-09 12/4/2004 S N Perchlorate, Metals, Nitrate
CC-SB10-50 PNL0169-10 12/4/2004 S N Perchlorate, Metals, Nitrate
CC-SB10-59 PNL0712-05 12/18/2004 S N Perchlorate, Metals, Nitrate
CC-SB11-10 PNL0361-03 12/6/2004 S N Perchlorate, Metals, Nitrate
CC-SB11-20 PNL0361-04 12/7/2004 S N Perchlorate, Metals, Nitrate
CC-SB11-30 PNL0361-05 12/7/2004 S N Perchlorate, Metals, Nitrate
CC-SB11-40 PNL0361-06 12/7/2004 S N Perchlorate, Metals, Nitrate
CC-SB11-50 PNL0361-07 12/7/2004 S N Perchlorate, Metals, Nitrate
CC-SB12-0 PNL0712-01 12/18/2004 S N Perchlorate, Metals, Nitrate
CC-SB12-10 PNL0712-02 12/18/2004 S N Perchlorate, Metals, Nitrate
CC-SB12-20 POA0372-01 1/17/2005 S N Perchlorate
CC-SB12-30 POA0372-02 1/17/2005 S N Perchlorate
CC-SB13-0 POA0372-05 1/17/2005 S N Perchlorate, Metals, Nitrate
CC-SB13-10 PNL0361-02 12/6/2004 S N Perchlorate, Metals, Nitrate
CC-SB14-0 PNL0439-04 12/10/2004 S N Perchlorate, Metals, Nitrate
CC-SB14-10 PNL0361-08 12/7/2004 S N Perchlorate, Metals, Nitrate
CC-SB14-20 PNL0361-09 12/7/2004 S N Perchlorate, Metals, Nitrate
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CC Table 1
Sampling and Analysis Schedule

C-Complex Data Verification

Sample ID Lab ID Collected Matrix Sample Type Parameters
CC-SB14-30 PNL0361-10 12/7/2004 S N Perchlorate, Metals, Nitrate
CC-SB14-40 PNL0361-11 12/7/2004 S N Perchlorate, Metals, Nitrate
CC-SB14-50 PNL0361-12 12/8/2004 S N Perchlorate, Metals, Nitrate
CC-SB15-0 PNL0439-03 12/10/2004 S N Perchlorate, Metals, Nitrate
CC-SB15-10 PNL0361-13 12/8/2004 S N Perchlorate, Metals, Nitrate
CC-SB15-20 PNL0361-15 12/8/2004 S N Perchlorate, Metals, Nitrate
CC-SB15-30 PNL0361-16 12/8/2004 S N Perchlorate, Metals, Nitrate
CC-SB15-40 PNL0361-17 12/8/2004 S N Perchlorate, Metals, Nitrate
CC-SB15-50 PNL0361-18 12/8/2004 S N Perchlorate, Metals, Nitrate
CC-SB16-0 POA0539-01 1/19/2005 S N Perchlorate
CC-SB16-10 POA0539-02 1/19/2005 S N Perchlorate
CC-SB16-20 POA0539-03 1/19/2005 S N Perchlorate
CC-SB16-30 POA0539-04 1/19/2005 S N Perchlorate
CC-SB17-0 POA0423-06 1/19/2005 S N Perchlorate
CC-SB17-10 POA0423-07 1/19/2005 S N Perchlorate
CC-SB17-20 POA0423-08 1/19/2005 S N Perchlorate
CC-SB17-30 POA0423-09 1/19/2005 S N Perchlorate
CC-SB18-0 POA0539-06 1/19/2005 S N Perchlorate
CC-SB18-10 POA0539-07 1/19/2005 S N Perchlorate
CC-SB18-20 POA0539-08 1/19/2005 S N Perchlorate
CC-SB18-30 POA0539-09 1/19/2005 S N Perchlorate
CC-SB19-0 POA0539-10 1/19/2005 S N Perchlorate
CC-SB19-10 POA0539-11 1/19/2005 S N Perchlorate
CC-SB19-20 POA0539-12 1/19/2005 S N Perchlorate
CC-SB19-30 POA0539-13 1/19/2005 S N Perchlorate
CC-SB20-0 POA0539-14 1/21/2005 S N Perchlorate
CC-SB20-10 POA0539-15 1/21/2005 S N Perchlorate
CC-SB20-20 POA0539-16 1/21/2005 S N Perchlorate
CC-SB21-0 POA0423-03 1/18/2005 S N Perchlorate
CC-SB21-10 POA0423-04 1/19/2005 S N Perchlorate
CC-SB21-20 POA0423-05 1/19/2005 S N Perchlorate
CC-SG01-30 04120844-01 12/9/2004 SG N VOCs in air
CC-SG01-40 04120844-02 12/9/2004 SG N VOCs in air
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CC Table 1
Sampling and Analysis Schedule

C-Complex Data Verification

Sample ID Lab ID Collected Matrix Sample Type Parameters
CC-SG01-50 04120844-03 12/9/2004 SG N VOCs in air
CC-SG03-10 04121059-05 12/13/2004 SG N VOCs in air
CC-SG04-10 04120844-04 12/9/2004 SG N VOCs in air
CC-SG05-10 04121059-02 12/13/2004 SG N VOCs in air
CC-SG05-20 04121059-03 12/13/2004 SG N VOCs in air
CC-SG05-30 04121059-04 12/13/2004 SG N VOCs in air
CC-SG06-30 04121059-01 12/13/2004 SG N VOCs in air
FD011905 POA0539-05 1/19/2005 S FD of CC-SB16-10 Perchlorate
FD012105 POA0539-17 1/21/2005 S FD of CC-SB20-10 Perchlorate
FD120304 PNL0169-14 12/4/2004 S FD of CC-SB02-10 Perchlorate, Metals, Nitrate
FD120404 PNL0169-13 12/4/2004 S FD of CC-SB10-10 Perchlorate, Metals, Nitrate
FD120704 PNL0361-14 12/7/2004 S FD of CC-SB14-10 Perchlorate, Metals, Nitrate
FD120804 PNL0361-28 12/8/2004 S FD of CC-SB01-10 Perchlorate, Metals, Nitrate, SVOCs, Cyanide
FD120904 04120844-05 12/10/2004 SG FD of CC-SG01-40 VOCs in air
FD121504 PNL0579-08 12/15/2004 S FD of CC-SB05-10 Perchlorate, Metals, Nitrate
FD121504A 04121059-07 12/13/2004 SG FD of CC-SG05-10 VOCs in air
FD121504B 04121059-06 12/13/2004 SG FD of CC-SG05-20 VOCs in air
FD121804 PNL0712-06 12/18/2004 S FD of CC-SB10-59 Perchlorate, Metals, Nitrate

Notes:
Metals = Arsenic, barium, cadmium, chromium, lead, mercury, selenium, and silver
N = Normal field sample
FD = Field Duplicate
NA = Not analyzed
S = Soil
SG = Soil gas
SVOCs = Semivolatile Organic Compounds
VOCs = Volatilve Organic Compounds
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CC Table 2
Qualified Analytical Results

C-Complex Data Verification

Sample ID Date 
Collected

Analyte Result Result
Units

Qualifier Comments

CC-SB01-60 12/09/04 Benzoic acid <830 mg/kg R Rejected due to low MS/MSD recoveries

CC-SB01-40 12/09/04 Bis(2-ethylhexyl)phthalate 600 mg/kg J Qualified due to common lab contaminant

CC-SB14-10 12/07/04 Perchlorate 1.5 mg/kg J Qualified due to high field duplicate RPD

CC-SB02-10 12/03/04 Barium 90 mg/kg J Qualified due to high field duplicate RPD

CC-SB01-0 12/10/04 Bis(2-chloroethoxy)methane <1700 mg/kg UJ Qualified due to low MS/MSD recoveries

CC-SB01-0 12/10/04 4,6-Dinitro-2-methylphenol <2100 mg/kg UJ Qualified due to low MS/MSD recoveries

CC-SB01-0 12/10/04 Hexachlorocyclopentadiene <4200 mg/kg UJ Qualified due to low MS/MSD recoveries

CC-SG01-40 12/09/04 Cyclohexane 38 mg/kg J Qualified due to high field duplicate RPD

CC-SG01-40 12/09/04 Stryene <2.5 mg/kg J Qualified due to high field duplicate RPD

CC-SB01-59 12/18/04 Silver 0.88 mg/kg J Qualified due to high field duplicate RPD

CC-SB05-36 12/15/04 Barium 190 mg/kg J Qualified due to low MS/MSD recoveries

CC-SB03-10 12/15/04 Barium 71 mg/kg J Qualified due to low MS/MSD recoveries

Notes:
J = Estimated value
UJ = Estimated reporting limit
R =  Result Rejected

mg/kg = milligrams per kilogram

MS/MSD = Matrix spike/matrix spike duplicate

RPD = Relative percent difference
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Table 3
Field Duplicate Summary

C-Complex Data Verification

Sample ID /
Field Duplicate ID

Sample
Result

Field Duplicate
Result

RPD
(%)

CC-SB02-10 /
FD120304 Arsenic <5 <5 NC

Barium 90 150 50*
Cadmium <0.5 <0.5 NC
Chromium 8.9 8.2 8.2
Lead <5 <5 NC
Mercury <0.02 <0.02 NC
Selenium <5 <5 NC
Silver <0.5 <0.5 NC

Perchlorate <0.04 <0.04 NC
Nitrate <1.1 <1.1 NC

CC-SB10-10 /
FD120404 Arsenic <5 <5 NC

Barium 110 130 17
Cadmium <0.5 <0.5 NC
Chromium 17 17 <1.0
Lead <5 <5 NC
Mercury <0.02 <0.02 NC
Selenium <5 <5 NC
Silver <0.5 <0.5 NC

Perchlorate 23 21 9.1
Nitrate 6.9 7.7 11

CC-SB14-10 /
FD120704 Arsenic <5 <5 NC

Barium 100 100 <1.0
Cadmium <0.5 <0.5 NC
Chromium 14 15 6.9
Lead <5 <5 NC
Mercury <0.02 <0.02 NC
Selenium <5 <5 NC
Silver <0.5 <0.5 NC

Perchlorate 1.5 7.2 131*
Nitrate 1.2 1.1 8.7

CC-SB01-10 /
FD120804 Arsenic 6.4 5 25

Barium 96 85 12
Cadmium <0.5 <0.5 NC
Chromium 12 9.5 23
Lead <5 <5 NC
Mercury <0.02 <0.02 NC
Selenium <5 <5 NC
Silver <0.5 <0.5 NC

Perchlorate <0.04 <0.04 NC
Nitrate 2 1.7 16
Cyanide <0.5 <0.5 NC

All Analytes ND ND NC
CC-SG01-40 / Volatile Organics (ppbv)

FD120904 1,1-Dichloroethene 29 31 6.7
1,2-Dichloroethane 14 14 <1.0
2-Butanone 41 42 2.4
2-Hexanone <5.0 8.8 NC
2-Propanol 7.2 <5.0 NC

Inorganics (mg/kg)

Metals (mg/kg)

Inorganics (mg/kg)

Metals (mg/kg)

Inorganics (mg/kg)

Semivolatile Organic Compounds (ug/kg)

Parameters

Inorganics (mg/kg)

Metals (mg/kg)

Metals (mg/kg)
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Table 3
Field Duplicate Summary

C-Complex Data Verification

Sample ID /
Field Duplicate ID

Sample
Result

Field Duplicate
Result

RPD
(%)

Parameters

CC-SG01-40 / Benzene 7.1 7.3 2.8
FD120904 Carbon disulfide 18 15 18

(cont.) Chloroform 3.1 3.2 3.2
Cyclohexane 38 <2.5 NC*
Dichlorodofluoromethane 2.6 2.6 <1.0
Hexane 25 25 <1.0
Methylene chloride 43 43 <1.0
Propene 430 510 17
Styrene <2.5 21 NC*
Toluene 8.4 8.0 4.9
Trichloroethene 2.7 <2.5 NC

CC-SB05-10 /
FD121504 Arsenic 6.3 5 23

Barium 130 140 7.4
Cadmium 0.72 0.76 5.4
Chromium 23 20 14
Lead <5.0 <5.0 NC
Mercury <0.02 <0.02 NC
Selenium <10 <5 NC
Silver <0.50 <0.50 NC

Perchlorate 0.16 0.13 21
Nitrate <1.0 1.1 NC

CC-SG05-10 / Volatile Organics (ppbv)
FD121504A 1,1-Dichloroethene 17 18 5.7

1,2,4-Trimethylbenzene 4.4 4.4 <1.0
1,3-Butadiene 100 120 18
2-Butanone 130 140 7.4
2-Propanol 20 19 5.1
4-Ethyltoluene 6.0 6.0 <1.0
Acetone 840 720 15
Benzene 95 110 15
Carbon disulfide 51 62 20
Dichlorodofluoromethane 6.8 6.8 <1.0
Ethylbenzene 27 25 7.7
m & p-Xylenes 23 21 9.1
Methylene chloride 27 28 3.6
o-Xylene 17 17 <1.0
Propene 110 140 24
Styrene 15 15 <1.0
Toluene 160 160 <1.0

CC-SG05-20 / Volatile Organics (ppbv)
FD121504B 2-Butanone 56 60 6.9

2-Hexanone 11 11 <1.0
2-Propanol <5.0 5.0 NC
Benzene 5.0 4.5 10
Carbon disulfide 4.3 5.0 15
Ethylbenzene 3.8 <2.5 NC
Heptane 48 48 <1.0
Hexane 18 18 <1.0
m & p-Xylenes 6.2 <5.0 NC
Methylene chloride 160 190 17
o-Xylene 3.0 <2.5 NC
Propene 96 94 2.1
Toluene 120 120 <1.0

Inorganics (mg/kg)

Metals (mg/kg)
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Table 3
Field Duplicate Summary

C-Complex Data Verification

Sample ID /
Field Duplicate ID

Sample
Result

Field Duplicate
Result

RPD
(%)

Parameters

CC-SB10-59 /
FD121804 Arsenic 5.5 6.6 18

Barium 120 120 <1.0
Cadmium <0.50 0.51 NC
Chromium 12 12 <1.0
Lead 8.2 7.8 5.0
Mercury <0.02 <0.02 NC
Selenium <5.0 <5.0 NC
Silver 0.88 1.2 31*

Perchlorate 0.23 0.22 4.4
Nitrate 2.6 2.3 12

CC-SB16-10 /
FD011905 Perchlorate <0.040 <0.040 NC

CC-SB20-10 /
FD012105 Perchlorate 7.8 4.4 56*

Notes:
RPD = Relative percent difference; [(difference)/(average*1/2)]*100
NC = Not calculated; RPD values were not calculated for non-detects or trace values
ND = No analytes detected
mg/kg = milligrams per kilogram
* = Field duplicate outliers

Inorganics (mg/kg)

Inorganics (mg/kg)

Metals (mg/kg)

Inorganics (mg/kg)
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CC Table 4
Completeness Summary

C-Complex Data Verification

Total 
Number

of Results

Number in
Contractual 
Compliance

Percent
Contractual
Compliance

Number of
Usable Results

Percent
Technical

Compliance
Metals 

Arsenic 74 74 100 74 100

Barium 74 70a,b 94 74 100
Beryllium 74 74 100 74 100
Cadmium 74 74 100 74 100
Chromium 74 74 100 74 100
Lead 74 74 100 74 100
Mercury 74 74 100 74 100
Selenium 74 74 100 74 100

Silver 74 72a 97 74 100
Inorganics

Cyanide 10 10 100 10 100

Perchlorate 104 102a 98 104 100
Nitrate 74 74 100 74 100
Sodium azide 1 1 100 1 100

Semivolatile Organics

Benzoic Acid 10 9c 90 9c 90

Bis(2-Ethylhexyl)phthalate 10 8d 80 10 100

Bis(2-Chloroethoxy)methane 10 8b 80 10 100

4,6-Dinitro-2-methylphenol 10 8b 80 10 100

Hexachlorocyclopentadiene 10 8b 80 10 100
All other SVOC analytes 10 10 100 10 100

Volatile Organic Compounds
Cyclohexane 12 10a 83 12 100
Styrene 12 10a 83 12 100
All other VOC analytes 12 12 100 12 100

Notes:

Total number of results only includes field samples and field duplicates
Percent Contractual Compliance = (Number of contract compliant results/Number of reported results) * 100
Percent Technical Compliance = (Number of usable results/Number of reported results) * 100
a = Qualified due to field duplicate relative percent difference (RPD) outside of acceptance limits
b = Qualified due to low matrix spike/matrix spike duplicate recoveries
c = Rejected due to low matrix spike/matrix spike recoveries
d = Qualified due to common laboratory contaminant

Parameters
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F-COMPLEX DATA VERIFICATION SUMMARY 

INTRODUCTION 

This summary presents data verification results for samples collected from Universal 
Propulsion Company, Inc. (UPCO) at the F-Complex Area from April 5, 2005 through 
May 10, 2005. The data review was performed in accordance with the procedures 
specified in the Quality Assurance Project Plan (QAPP) (H+A 2004), EPA Functional 
Guidelines for Organic and Inorganic Data Validation (EPA, 1999 and 2002), and quality 
assurance and control parameters set forth by the project laboratory (Del Mar Analytical). 
 
A total of 54 soil samples were collected and submitted to Del Mar Analytical for the 
following parameters: 

 perchlorate by modified EPA Method 314.0; 

 metals by EPA Methods 6010B and 7471A; and 

 nitrate by modified EPA Method 300.0. 

 
Twenty-five soil gas samples were collected and analyzed for volatile organic 
compounds (VOCs) by EPA Method TO-15 at Aerotech Environmental Laboratories. 
Additionally, 12 field quality assurance samples (i.e., field duplicates) were collected and 
analyzed as part of the sampling event. The metals analyte list included arsenic, barium, 
cadmium, chromium, lead, mercury, selenium, and silver. Table 1 presents the samples 
and their associated analytical parameters. 
 
Data Quality Assessment 

Sample results were subject to data verification review that included an evaluation of the 
following quality control (QC) parameters: 

 chain-of-custody records; 

 sample holding times; 

 method blank and field blank results; 

 field duplicate sample results; 

 surrogate recoveries (for organic parameters); 

 laboratory control samples (LCS); and 

 matrix spike/matrix spike duplicates (MS/MSD). 
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Results that require qualification based on the data verification review are summarized in 
Table 2.  
 
Data Qualifiers 

The data qualifiers used to qualify analytical results associated with QC parameters 
outside data quality objectives are defined below: 

J The analyte was positively identified; however, the result should be 
considered an estimated value. 

UJ The reporting limit is considered an estimated value. 

R Quality control indicates that the data is not usable 
 
Results qualified as “J” or UJ” are of acceptable data quality and may be used to fulfill 
the objectives of the analytical program, per EPA guidelines. 
 
Sample Preservation and Temperature Upon Laboratory Receipt 

Samples collected were received intact and at the correct temperature (4+2 °C) at the 
project laboratories with the following exception. Sample coolers received by the 
laboratory on April 15, 22, and 25, 2005 had temperatures below two degrees Celsius. 
The low receipt temperatures did not negatively impact the sample results; therefore, data 
qualification was not required. 
 
Holding Times 

Samples were extracted and analyzed within the holding time limits set forth by the 
respective EPA methods. 
 
Method Blank Contamination 

Method blanks were performed at the required frequencies. No target compounds were 
detected in the blanks. 
 
Field Blank Contamination 

A soil gas field blank, collected on April 23, 2005, contained detections of several 
volatile organic compounds. Upon further review of this data, the laboratory assessed that 
two of the detected compounds, tetrachloroethene and trichloroethene, may have been 
residual contamination from the soil gas canisters. The samples impacted by potentially 
contaminated soil gas canisters were the field blank EB042305, field duplicate 
FD0421105-2, and soil gas sample FC-SG13-10. The tetrachloroethene and 
trichloroethene detections in these samples were qualified “J” to indicate a potential bias. 
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Samples collected on April 22 and 26, 2005 that bracketed the field blank EB042305 
were evaluated for potential blank contamination.  Data qualification was not performed 
if the concentration in the sample was greater than 10 times the amount in the field blank. 
Other analytes detected in both the samples and field blank were qualified “J” to indicate 
a potential bias and are listed in Table 2. 
  
Surrogate Recovery 

Surrogates for all organic parameters were recovered within acceptance limits.  
 
LCS/LCS Duplicate Recovery and Relative Percent Difference 

LCS/LCS duplicate samples were evaluated based on the following criteria: 

 If the analyte recovery was above acceptance limits for LCS or LCS duplicate but 
the analyte was not detected in the associated batch, then data qualification was 
not required. 

 If the analyte recovery was above acceptance limits for LCS or LCS duplicate 
and the analyte was detected in the associated batch, then the analyte results were 
qualified “J”. 

 If the analyte recovery was below acceptance limits for LCS or LCS duplicate 
then the analyte results in the associated analytical batch were qualified (“UJ” for 
non-detects and “J” for detected results). 

 If the analyte recovery was less than 10 percent, the analyte results in the 
associated analytical batch were rejected and qualified “R”. 

LCS/LCS duplicates were performed at the required frequency and the percent recovery 
and relative percent difference (RPD) were within acceptance limits with the following 
exception. The Method TO-15 LCS duplicate associated with analytical batch R59169 
was recovered above acceptance limits for vinyl acetate. The high recovery did not 
impact sample results because the associated samples were not detected for vinyl acetate 
and the LCS recovery was within acceptance limits. Data qualification was not required.  

 
MS/MSD Recovery and RPD 

MS/MSD samples were performed at the required frequency were evaluated by the 
following criteria: 

 If MS or MSD recovery for an analyte is above acceptance limits but the analyte 
in not detected in the samples in the associated analytical batch, then data 
qualification was not required. 

 If MS or MSD recovery for an analyte is above acceptance limits and the analyte 
is detected in the samples in the associated analytical batch, the analyte results 
were qualified “J”. 
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 Low MS/MSD recoveries for inorganic parameters result in sample qualification 
of the associated analytical batch. 

 Low MS/MSD recoveries for organic parameters result in the data qualification of 
the unspiked sample rather than the analytical batch. 

 Results were not qualified based on batch (i.e., non-project specific) MS/MSD 
recoveries. 

 
Percent recoveries and RPDs for the MS/MSDs were within acceptance limits with the 
following exceptions: 

 Perchlorate MS/MSD recoveries for samples FC-SB03-0 and FC-SB08-50 
were above acceptance limits. Data qualification was not required since the 
sample concentrations were greater than four times the spike concentration. 

 Mercury MS/MSD recoveries associated with analytical batch P4D2810 were 
not reported due to RPD value greater than 20 percent. Accuracy and 
precision for this analytical batch were evaluated based on the LCS and LCS 
duplicate recoveries. 

 The nitrate MS/MSD for sample FC-SB12-10 were recovered at 67 and 65 
percent, below the acceptance limits of 80 to 120 percent. Samples associated 
with this analytical batch were qualified “J” or “UJ” to indicate a potential 
low bias. 

 Sample FC-SS15-1 had a low barium MS recovery of 71 percent (control 
limits are 75 to 125 percent). Data qualification was not required since the 
LCS and the MSD recoveries were within acceptance limits. 

 

Field Duplicates 

Fourteen field duplicates were collected and submitted for analyses. The RPD between 
the field duplicates and their associated samples were calculated and presented in Table 
3. Field duplicates were evaluated by the following criteria: 

 If an analyte is detected at a concentration greater than five times the method 
reporting limit, the RPD should be equal to or less than 30 percent. 

 If an analyte is detected at a concentration less than five times the method 
reporting limit, the difference between the sample and the field duplicate should 
not exceed the method reporting limit. 

Several samples had RPD values that were above acceptance limits. These results were 
qualified “J” or “UJ” to indicate a potential bias and are listed in Table 2. 
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Completeness Summary  

Two types of completeness were calculated for this project: contract and technical. As 
specified in the project DQOs, the goal for completeness for the site is 90 percent. The 
following equations are used to calculate the two types of completeness. 
 

% Contract Completeness = 
(Number of contract compliant results/ 

Number of reported results) 
x 100 

 
% Technical Completeness = 

(Number of usable results/Number of reported results) 
x 100 

 
The overall contract completeness included the evaluation of the protocol and contract 
deviations for holding times, blanks, MS/MSD, and LCS. The technical completeness, 
which included all QC parameters, was 100 percent. The completeness results are 
provided in Table 4. All of the results were considered usable for the intended purposes 
and the project DQOs have been met. 



FC Table 1
Sampling and Analysis Schedule

F-Complex Data Verification

Sample ID Lab ID Collected Matrix Sample Type Parameters
FC-SB01-0 POD0628-01 4/18/2005 S N Perchlorate, Metals, Nitrate
FC-SB01-10 POD0628-02 4/19/2005 S N Perchlorate, Metals, Nitrate
FC-SB01-20 POD0628-04 4/19/2005 S N Perchlorate, Metals, Nitrate
FC-SB01-30 POD0628-06 4/19/2005 S N Perchlorate, Metals, Nitrate
FC-SB02-0 POD0461-09 4/15/2005 S N Perchlorate, Metals, Nitrate
FC-SB02-10 POD0461-11 4/15/2005 S N Perchlorate, Metals, Nitrate
FC-SB02-20 POD0461-12 4/16/2005 S N Perchlorate, Metals, Nitrate
FC-SB02-30 POD0461-13 4/16/2005 S N Perchlorate, Metals, Nitrate
FC-SB02-40 POE0525-01 5/10/2005 S N Perchlorate
FC-SB03-0 POD0123-01 4/5/2005 S N Perchlorate, Metals, Nitrate
FC-SB03-10 POD0123-02 4/5/2005 S N Perchlorate, Metals, Nitrate
FC-SB03-20 POD0233-01 4/7/2005 S N Perchlorate, Metals, Nitrate
FC-SB03-30 POD0233-02 4/7/2005 S N Perchlorate, Metals, Nitrate
FC-SB04-0 POD0418-03 4/14/2005 S N Perchlorate, Metals, Nitrate
FC-SB04-10 POD0418-05 4/14/2005 S N Perchlorate, Metals, Nitrate
FC-SB04-20 POD0461-05 4/15/2005 S N Perchlorate, Metals, Nitrate
FC-SB04-30 POD0461-08 4/15/2005 S N Perchlorate, Metals, Nitrate
FC-SB05-0 POD0461-06 4/15/2005 S N Perchlorate, Metals, Nitrate
FC-SB05-10 POD0461-07 4/15/2005 S N Perchlorate, Metals, Nitrate
FC-SB05-20 POD0461-10 4/15/2005 S N Perchlorate, Metals, Nitrate
FC-SB05-30 POD0628-07 4/19/2005 S N Perchlorate, Metals, Nitrate
FC-SB06-0 POD0628-19 4/20/2005 S N Perchlorate, Metals, Nitrate
FC-SB06-10 POD0628-20 4/20/2005 S N Perchlorate, Metals, Nitrate
FC-SB06-20 POD0628-21 4/20/2005 S N Perchlorate, Metals, Nitrate
FC-SB06-30 POD0628-22 4/21/2005 S N Perchlorate, Metals, Nitrate
FC-SB06-40 POD0628-24 4/21/2005 S N Perchlorate, Metals, Nitrate
FC-SB06-50 POD0824-01 4/26/2005 S N Perchlorate, Metals, Nitrate
FC-SB07-0 POD0461-02 4/15/2005 S N Perchlorate, Metals, Nitrate
FC-SB07-10 POD0461-03 4/15/2005 S N Perchlorate, Metals, Nitrate
FC-SB08-0 POD0628-15 4/20/2005 S N Perchlorate, Metals, Nitrate
FC-SB08-10 POD0628-16 4/20/2005 S N Perchlorate, Metals, Nitrate
FC-SB08-20 POD0628-17 4/20/2005 S N Perchlorate, Metals, Nitrate
FC-SB08-30 POD0628-18 4/20/2005 S N Perchlorate, Metals, Nitrate
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FC Table 1
Sampling and Analysis Schedule

F-Complex Data Verification

Sample ID Lab ID Collected Matrix Sample Type Parameters
FC-SB08-40 POE0284-01 5/10/2005 S N Perchlorate
FC-SB08-50 POE0284-02 5/10/2005 S N Perchlorate
FC-SB09-0 POD0628-05 4/19/2005 S N Perchlorate, Metals, Nitrate
FC-SB09-10 POD0628-09 4/19/2005 S N Perchlorate, Metals, Nitrate
FC-SB09-20 POD0628-11 4/19/2005 S N Perchlorate, Metals, Nitrate
FC-SB09-30 POD0628-12 4/19/2005 S N Perchlorate, Metals, Nitrate
FC-SB10-0 POD0418-07 4/14/2005 S N Perchlorate, Metals, Nitrate
FC-SB10-10 POD0461-01 4/15/2005 S N Perchlorate, Metals, Nitrate
FC-SB11-0 POD0628-10 4/19/2005 S N Perchlorate, Metals, Nitrate
FC-SB11-10 POD0628-14 4/19/2005 S N Perchlorate, Metals, Nitrate
FC-SB11-20 POD0628-25 4/21/2005 S N Perchlorate, Metals, Nitrate
FC-SB11-30 POD0683-04 4/22/2005 S N Perchlorate, Metals, Nitrate
FC-SB12-0 POD0269-01 4/8/2005 S N Perchlorate, Metals, Nitrate
FC-SB12-10 POD0418-01 4/12/2005 S N Perchlorate, Metals, Nitrate
FC-SB12-20 POD0418-02 4/13/2005 S N Perchlorate, Metals, Nitrate
FC-SB12-30 POD0418-04 4/14/2005 S N Perchlorate, Metals, Nitrate
FC-SB13-0 POD0683-06 4/22/2005 S N Perchlorate, Metals, Nitrate
FC-SB13-5.5 POD0683-07 4/22/2005 S N Perchlorate, Metals, Nitrate
FC-SB14-15.5 POD0683-05 4/22/2005 S N Perchlorate, Metals, Nitrate
FC-SS15-0 POD0683-01 4/22/2005 S N Perchlorate, Metals, Nitrate
FC-SS15-1 POD0683-03 4/22/2005 S N Perchlorate, Metals, Nitrate
FC-SG01-10 05041380-01 4/18/2005 SG N VOCs in air
FC-SG01-20 05041380-02 4/19/2005 SG N VOCs in air
FC-SG01-30 05041380-03 4/19/2005 SG N VOCs in air
FC-SG02-10 05041210-03 4/15/2005 SG N VOCs in air
FC-SG02-20 05041210-04 4/15/2005 SG N VOCs in air
FC-SG02-30 05041210-05 4/16/2005 SG N VOCs in air
FC-SG03-10 05040806-01 4/5/2005 SG N VOCs in air
FC-SG03-20 05040806-02 4/7/2005 SG N VOCs in air
FC-SG03-30 05040847-01 4/8/2005 SG N VOCs in air
FC-SG06-30 05041469-01 4/21/2005 SG N VOCs in air
FC-SG06-40 05041545-01 4/26/2005 SG N VOCs in air
FC-SG06-50 05041545-03 4/26/2005 SG N VOCs in air
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FC Table 1
Sampling and Analysis Schedule

F-Complex Data Verification

Sample ID Lab ID Collected Matrix Sample Type Parameters
FC-SG08-10 05041380-08 4/20/2005 SG N VOCs in air
FC-SG08-20 05041380-09 4/20/2005 SG N VOCs in air
FC-SG08-30 05041380-10 4/20/2005 SG N VOCs in air
FC-SG09-10 05041380-04 4/19/2005 SG N VOCs in air
FC-SG09-20 05041380-05 4/19/2005 SG N VOCs in air
FC-SG09-30 05041380-06 4/19/2005 SG N VOCs in air
FC-SG11-10 05041380-07 4/19/2005 SG N VOCs in air
FC-SG11-20 05041469-02 4/21/2005 SG N VOCs in air
FC-SG11-30 05041469-04 4/22/2005 SG N VOCs in air
FC-SG12-10 05041064-01 4/12/2005 SG N VOCs in air
FC-SG12-20 05041064-02 4/13/2005 SG N VOCs in air
FC-SG12-30 05041210-01 4/14/2005 SG N VOCs in air
FC-SG13-10 05041471-01 4/22/2005 SG N VOCs in air
EB042305 05041470-01 4/23/2005 SG FB VOCs in air
FD040705 POD0233-03 4/7/2005 S FD of FC-SB03-20 Perchlorate, Metals, Nitrate
FD041405 05041210-02 4/14/2005 SG FD of FC-SG12-30 VOCs in air
FD041405-2 POD0418-06 4/14/2005 S FD of FC-SB04-10 Perchlorate, Metals, Nitrate
FD041505 POD0461-04 4/15/2005 S FD of FC-SB07-0 Perchlorate, Metals, Nitrate
FD041905-3 POD0628-13 4/19/2005 S FD of FC-SB11-10 Perchlorate, Metals, Nitrate
FD041905A POD0628-03 4/19/2005 S FD of FC-SB01-10 Perchlorate, Metals, Nitrate
FD041905B POD0628-08 4/19/2005 S FD of FC-SB09-10 Perchlorate, Metals, Nitrate
FD042105 POD0628-23 4/21/2005 S FD of FC-SB06-40 Perchlorate, Metals, Nitrate
FD042105-2 05041469-03 4/21/2005 SG FD of FC-SG11-20 VOCs in air
FD042205 POD0683-02 4/22/2005 S FD of FC-SS15-0 Perchlorate, Metals, Nitrate
FD042605 05041545-02 4/26/2005 SG FD of FC-SG06-40 VOCs in air

Notes:
Metals = Arsenic, barium, cadmium, chromium, lead, mercury, selenium, and silver
N = Normal field sample
FD = Field duplicate
FB = Field blank
S = Soil
SG = Soil gas
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FC Table 2
Qualified Analytical Results
F-Complex Data Verification

Sample ID Date 
Collected

Analyte Result Result
Units

Qualifier Comments

FC-SB12-10 04/12/05 Nitrate 1.1 mg/kg J Qualified due to low MS/MSD recoveries

FC-SB12-20 04/13/05 Nitrate <1.0 mg/kg UJ Qualified due to low MS/MSD recoveries
FC-SB04-0 04/14/05 Nitrate <1.0 mg/kg UJ Qualified due to low MS/MSD recoveries

FC-SB12-30 04/14/05 Nitrate 2.9 mg/kg J Qualified due to low MS/MSD recoveries

FC-SB04-10 04/14/05 Nitrate <1.0 mg/kg UJ Qualified due to low MS/MSD recoveries

FC-SB10-0 04/14/05 Nitrate <1.0 mg/kg UJ Qualified due to low MS/MSD recoveries

FC-SB07-0 04/15/05 Barium 140 mg/kg J Qualified due to high field duplicate RPD

FC-SB07-0 04/15/05 Lead 5.6 mg/kg J Qualified due to high field duplicate RPD

FC-SB07-0 04/15/05 Mercury <0.020 mg/kg UJ Qualified due to high field duplicate RPD

FC-SB01-10 04/19/05 Barium 170 mg/kg J Qualified due to high field duplicate RPD

FC-SB06-40 04/21/05 Mercury 0.044 mg/kg J Qualified due to high field duplicate RPD
FC-SS15-0 04/22/05 Perchlorate 0.092 mg/kg J Qualified due to high field duplicate RPD
FC-SG12-30 04/14/05 4-Methyl-2-pentanone 2.4 ppbv J Qualified due to high field duplicate RPD
FC-SG12-30 04/14/05 Benzene 3.9 ppbv J Qualified due to high field duplicate RPD
FC-SG12-30 04/14/05 Cyclohexane 1.3 ppbv J Qualified due to high field duplicate RPD
FC-SG12-30 04/14/05 Hexane 29 ppbv J Qualified due to high field duplicate RPD
FC-SG12-30 04/14/05 Propene 12 ppbv J Qualified due to high field duplicate RPD
FC-SG11-20 04/21/05 Tetrachloroethene <2.5 ppbv UJ Qualified due to high field duplicate RPD
FC-SG11-20 04/21/05 Toluene 11 ppbv UJ Qualified due to high field duplicate RPD
FC-SG11-20 04/21/05 Trichloroethene <2.5 ppbv UJ Qualified due to high field duplicate RPD
FC-SG11-30 04/22/05 Toluene 27 ppbv J Qualified due to field blank contamination

FC-SG13-10 04/22/05 Tetrachloroethene 2.2 ppbv J
Qualified due to potential soil gas canister 
contamination

FC-SG13-10 04/22/05 1,2,4-Trimethylbenzene 0.83 ppbv J Qualified due to field blank contamination

FC-SG13-10 04/22/05 2-Hexanone 2.7 ppbv J Qualified due to field blank contamination

FC-SG13-10 04/22/05 Benzene 3.9 ppbv J Qualified due to field blank contamination

FC-SG13-10 04/22/05 Chloromethane 0.83 ppbv J Qualified due to field blank contamination

FC-SG13-10 04/22/05 Methylene chloride 5.9 ppbv J Qualified due to field blank contamination

FC-SG13-10 04/22/05 Toluene 1.3 ppbv J Qualified due to field blank contamination
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FC Table 2
Qualified Analytical Results
F-Complex Data Verification

Sample ID Date 
Collected

Analyte Result Result
Units

Qualifier Comments

FC-SG06-40 04/26/05 2-Butanone 710 ppbv J Qualified due to high field duplicate RPD
FC-SG06-40 04/26/05 Acetone 12000 ppbv J Qualified due to high field duplicate RPD
FC-SG06-40 04/26/05 Propene 890 ppbv J Qualified due to high field duplicate RPD

Notes:
J = Estimated value
UJ = Estimated reporting limit
mg/kg = milligrams per kilogram
ppbv = parts per billion by volume
MS/MSD = Matrix spike/matrix spike duplicate
RPD = Relative percent difference

3994-003
Universal Propulsion Company, Inc. Page 2 of 2

Final RI Report
June 2011



FC Table 3
Field Duplicate Summary

F-Complex Data Verification

Sample ID /
Field Duplicate ID Parameters

Sample
Result

Field Duplicate
Result

RPD
(%)

FC-SB03-20 / Metals (mg/kg)
FD040705 Arsenic 6.5 6.8 4.5

Barium 180 180 <1.0
Cadmium <0.5 <0.5 NC
Chromium 31 31 <1.0
Lead 10 10 <1.0
Mercury <0.02 0.028 NC
Selenium <5 <5 NC
Silver 0.64 0.7 9.0
Inorganics (mg/kg)
Perchlorate 0.074 0.073 1.4
Nitrate <1.0 <1.0 NC

FC-SB04-10 / Metals (mg/kg)
FD041405-2 Arsenic 5.6 6.4 13

Barium 200 200 <1.0
Cadmium <0.5 <0.5 NC
Chromium 27 27 <1.0
Lead 7.4 7.0 5.6
Mercury <0.02 <0.02 NC
Selenium <5 <5 NC
Silver <0.5 <0.5 NC
Inorganics (mg/kg)
Perchlorate <0.04 <0.04 NC
Nitrate <1.0 <1.0 NC

FC-SB07-0 / Metals (mg/kg)
FD041505 Arsenic 5.3 6.8 25

Barium 140 190 30*
Cadmium <0.5 <0.5 NC
Chromium 15 20 29
Lead 5.6 7.7 32*
Mercury <0.02 0.062 NC*
Selenium <5 <5 NC
Silver <0.5 <0.5 NC
Inorganics (mg/kg)
Perchlorate <0.04 <0.04 NC
Nitrate <1.0 <1.0 NC

FC-SB01-10 / Metals (mg/kg)
FD041905A Arsenic 8.0 8.0 <1.0

Barium 170 240 34*
Cadmium <0.5 <0.5 NC
Chromium 24 26 8.0
Lead 12 12 <1.0
Mercury <0.02 <0.02 NC
Selenium <5 <5 NC
Silver <0.5 <0.5 NC
Inorganics (mg/kg)
Perchlorate 0.86 1.1 24
Nitrate <1.0 <1.0 NC
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FC Table 3
Field Duplicate Summary

F-Complex Data Verification

Sample ID /
Field Duplicate ID Parameters

Sample
Result

Field Duplicate
Result

RPD
(%)

FC-SB09-10 / Metals (mg/kg)
FD041905B Arsenic 8.1 7.4 9.0

Barium 200 180 10
Cadmium <0.50 <0.50 NC
Chromium 26 26 <1.0
Lead 9.7 11 13
Mercury <0.020 <0.020 NC
Selenium <5 <5 NC
Silver <0.5 <0.5 NC
Inorganics (mg/kg)
Perchlorate <0.040 <0.040 NC
Nitrate <1.0 <1.0 NC

FC-SB11-10 / Metals (mg/kg)
FD041905-3 Arsenic 6.5 6.5 <1.0

Barium 210 210 <1.0
Cadmium <0.50 <0.50 NC
Chromium 22 21 4.7
Lead 9.8 9.3 5.2
Mercury <0.020 <0.020 NC
Selenium <5 <5 NC
Silver <0.5 <0.5 NC
Inorganics (mg/kg)
Perchlorate 0.12 0.12 <1.0
Nitrate 1.1 1.0 9.5

FC-SB06-40 / Metals (mg/kg)
FD042105 Arsenic 6.8 6.5 4.5

Barium 210 200 4.9
Cadmium <0.50 <0.50 NC
Chromium 23 22 4.4
Lead 12 10 18
Mercury 0.044 <0.020 NC*
Selenium <5 <5 NC
Silver <0.5 <0.5 NC
Inorganics (mg/kg)
Perchlorate <0.040 <0.040 NC
Nitrate <1.0 <1.0 NC

FC-SS15-0 / Metals (mg/kg)
FD042205 Arsenic <5.0 6.6 NC

Barium 150 170 13
Cadmium <0.50 <0.50 NC
Chromium 14 17 19
Lead 54 56 3.6
Mercury <0.020 <0.020 NC
Selenium <5 <5 NC
Silver <0.5 <0.5 NC
Inorganics (mg/kg)
Perchlorate 0.092 0.060 42*
Nitrate <1.0 1.4 NC
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FC Table 3
Field Duplicate Summary

F-Complex Data Verification

Sample ID /
Field Duplicate ID Parameters

Sample
Result

Field Duplicate
Result

RPD
(%)

FC-SG12-30 / Volatile Organics (ppbv)
FD041405 1,2,4-Trimethylbenzene 1.2 1.3 8.0

2-Butanone 13 14 7.4
2-Propanol 17 20 16
4-Methyl-2-pentanone 2.4 1.7 34*
Acetone 15 19 24
Benzene 3.9 1.7 79*
Carbon disulfide 0.67 <0.50 NC
Chloromethane 0.7 0.7 <1.0
Cyclohexane 1.3 0.55 81*
Hexane 29 40 32*
o-Xylene 0.58 0.6 3.4
Propene 12 7.7 44*
Tetrachloroethene <0.50 0.59 NC
Toluene 1.2 0.89 30

FC-SG11-20 / Volatile Organics (ppbv)
FD042105-2 1,1-Dichloroethene 68 58 16

2-Butanone 49 48 2.1
2-Hexanone 8.4 7.9 6.1
2-Propanol 10 <5.0 NC*
4-Methyl-2-pentanone 120 97 21
Benzene 5.2 4.8 8.0
Carbon disulfide 8.6 7.6 12
Hexane 36 31 15
Propene 320 290 9.8
Tetrachloroethene <2.5 12 NC*
Toluene 11 6.6 50*
Trichloroethene <2.5 11 NC*

FC-SG06-40 / Volatile Organics (ppbv)
FD042605 2-Butanone 710 520 31*

2-Hexanone 130 110 17
2-Propanol 95 76 22
Acetone 12000 8400 35*
Hexane 100 100 <1.0
Propene 890 1500 51*

Notes:
RPD = Relative percent difference; [(difference)/(average*1/2)]*100
NC = Not calculated; RPD values were not calculated for non-detects or trace values
ND = No analytes detected
mg/kg = milligrams per kilogram
ppbv = parts per billion by volume
* = Field duplicate outliers
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FC Table 4
Completeness Summary

F-Complex Data Verification

Parameters

Total 
Number

of Results

Number in
Contractual 
Compliance

Percent
Contractual
Compliance

Number of
Usable Results

Percent
Technical

Compliance
Metals 
Arsenic 51 51 100 51 100

Barium 51 49a 96 51 100
Cadmium 51 51 100 51 100
Chromium 51 51 100 51 100

Lead 51 50a 98 51 100

Mercury 51 49a 96 51 100
Selenium 51 51 100 51 100
Silver 51 51 100 51 100
Inorganics

Perchlorate 54 53a 98 54 100

Nitrate 51 45b 88 51 100
Volatile Organic Compounds
1,2,4-Trimethylbenzene 25 24c 96 25 100
2-Butanone 25 24a 96 25 100
2-Hexanone 25 24c 96 25 100
4-Methyl-2-pentanone 25 24a 96 25 100
Acetone 25 24a 96 25 100
Benzene 25 23a,c 92 25 100
Chloromethane 25 24c 96 25 100
Cyclohexane 25 24a 96 25 100
Hexane 25 24a 96 25 100
Methylene chloride 25 24c 96 25 100
Propene 25 23a 92 25 100
Tetrachloroethene 25 24a 96 25 100
Trichloroethene 25 23a,d 92 25 100
Toluene 25 22a,c 88 25 100
All other VOC analytes 25 25 100 25 100

Notes:

Total number of results only includes field samples
Percent Contractual Compliance = (Number of contract compliant results/Number of reported results) * 100
Percent Technical Compliance = (Number of usable results/Number of reported results) * 100
a = Qualified due to field duplicate relative percent difference (RPD) outside of acceptance limits
b = Qualified due to matrix spike/matrix spike duplicate recoveries outside of acceptance limits
c = Qualified due to field blank contamination
d = Qualified due to potential contamination from soil gas canister
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GROUNDWATER MONITOING DATA VERIFICATION SUMMARY 

SITE MONITORING WELLS- AUGUST/SEPTEMBER 2006 

1.0 INTRODUCTION 

This summary presents data verification results for groundwater samples collected from 
Universal Propulsion Company, Inc. (UPCO) wells during the August and September 
2006 monitoring event.  The data review was performed in accordance with the 
procedures specified in the Remedial Investigation Workplan Vol. II Quality Assurance 
Project Plan (QAPP) (Hargis+Associates, Inc. 2004), EPA Functional Guidelines for 
Organic and Inorganic Data Review (EPA, 1999 and 2002), and quality assurance and 
control parameters set by the project laboratory (Del Mar Analytical). 
 
A total of 14 groundwater samples were collected and submitted to Del Mar Analytical 
for the following parameters: 

 metals by EPA Methods 200.7, 245.1, 258.1, and 273.1; 

 perchlorate by EPA Method 314.0; and 

 volatile organic compounds (VOCs) by EPA Method 8260B and 524.2. 
 
Additionally, seven field quality assurance samples (i.e., field duplicates and trip blanks) 
were collected and analyzed as part of the sampling program.  Table 1 lists the samples 
and associated analytical parameters. 
 

1.1 Data Quality Assessment 

Sample results were subject to a Level III data review that includes an evaluation of the 
following quality control (QC) parameters: 

 sample receipt temperatures; 

 holding times; 

 method blanks; 

 laboratory control samples (LCS); 

 matrix spike/matrix spike duplicates (MS/MSD); 

 field duplicates; and 

 surrogates (for organic parameters).  
 
Results that required data qualification are provided in Table 2. 
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1.2 Data Qualifiers 

The data qualifiers used to qualify analytical results associated with QC parameters 
outside data quality objectives are defined below: 

J The analyte was positively identified; however, the result should be 
considered an estimated value. 

UJ The reporting limit is considered an estimated value. 

R Quality control indicates that the data is not usable 
 
Results qualified as “J” or UJ” are of acceptable data quality and may be used 
quantitatively to fulfill the objectives of the analytical program, per EPA guidelines. 
 

1.3 Sample Preservation and Temperature Upon Laboratory Receipt 

Samples were received intact and at the correct temperature (4+2 °C) at the project 
laboratory with the following exceptions. Samples received by the laboratory on August 
28, 2006 and September 1, 2006 had temperatures of 0.6 °C and 12 °C, respectively.  In 
both cases, the sample coolers contained sufficient ice.  These temperature outliers did 
not result in data qualification since the samples were delivered to the laboratory by 
courier within two hours of the last sample being collected.   
 

1.4 Holding Times 

Samples were extracted and analyzed within the holding time limits set by the respective 
EPA methods with one exception.  Sample MW-12 was analyzed for VOCs two days 
past the 14 day holding time.  The sample had originally been analyzed within holding 
times; however, reanalysis was required due to instrument problems.  The results for 
MW-12 were qualified “UJ” to indicate a potential low bias.  
 

1.5 Blank Contamination 

Method blanks and trip blanks were performed at the required frequencies. Target 
compounds were not detected in the blanks.  
  

1.6 LCS/LCS Duplicate Recovery and Relative Percent Difference 

LCS/LCS duplicates were performed at the required frequency and were evaluated based 
on the following criteria: 
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 If the analyte recovery was above acceptance limits for LCS or LCS duplicate 
but the analyte was not detected in the associated batch, then data 
qualification was not required. 

 If the analyte recovery was above acceptance limits for LCS or LCS duplicate 
and the analyte was detected in the associated batch, then the analyte results 
were qualified “J”. 

 If the analyte recovery was below acceptance limits for LCS or LCS duplicate 
then the analyte results in the associated analytical batch were qualified (“UJ” 
for non-detects and “J” for detected results). 

 If the analyte recovery was less than 10 percent, the analyte results in the 
associated analytical batch were rejected and qualified “R”. 

  
Percent recoveries and RPDs for the LCS/LCS duplicate were within acceptance limits 
except for the following: 
 

 For the analytical batch P6I0603, the LCS/LCS duplicate recoveries were 
outside of acceptance limits for trans-1,3-dichloropropene (123 and 126 
percent), vinyl acetate (146 and 132 percent).  Data qualification was not 
required because the associated samples were not detected for these analytes 
so the high recoveries have no impact on the results. 

 

 For the analytical batch P6I1314, the LCS or LCS duplicate recoveries were 
outside of acceptance limits for 1,2-dibromo-3-chloropropane (123 percent),  
and trans-1,3-dichloropropene (134 and 121 percent).  The LCS/LCS 
duplicate RPD was above acceptance limits for 2-butanone (38 percent).  Data 
qualification was not required for 2-butanone since the LCS and LCS 
duplicate recoveries were both within acceptance limits.  Data qualification 
was not required for 1,2-dibromo-3-chloropropane and trans-1,3-
dichloropropene because the associated samples were not detected for these 
analytes so the high recoveries have no impact on the results. 

 

 For the analytical batch P6I0604, the LCS/LCS duplicate recoveries were 
outside of acceptance limits for trans-1,3-dichloropropene (126 and 130 
percent).  Data qualification was not required because the associated samples 
were not detected for trans-1,3-dichloropropene so the high recoveries have 
no impact on the results.  The LCS/LCS duplicate RPDs were above 
acceptance limits for bromobenzene, tert-butylbenzene, 2-chlorotoluene, 
isopropylbenzene, n-propylbenzene, 1,2,4-trimethylbenzene, 1,3,5-
trimethylbenzene.  Data qualification was not required for these analytes since 
the LCS and LCS duplicate recoveries were both within acceptance limits.   
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1.7 MS/MSD Recovery and RPD 

MS/MSD samples were performed at the required frequency and were evaluated by the 
following criteria: 

 If MS or MSD recovery for an analyte is above acceptance limits but the 
analyte is not detected in the associated analytical batch, then data 
qualification was not required. 

 If MS or MSD recovery for an analyte is above acceptance limits and the 
analyte is detected in the associated analytical batch, the analyte results were 
qualified “J”. 

 Low MS/MSD recoveries for inorganic parameters result in sample 
qualification of the associated analytical batch. 

 Low MS/MSD recoveries for organic parameters result in the data 
qualification of the unspiked sample rather than the analytical batch. 

 Results were not qualified based on non-project specific MS/MSD (i.e., batch 
QC) recoveries. 

 
Percent recoveries and RPDs for the MS/MSD duplicate were within acceptance limits 
except for the following: 
 

 The MS/MSD RPD for benzene (11 percent) was above acceptance limit of 10 
percent for the analytical batch P6I1314.  The MS.MSD recoveries for trans-
1,3-dichloropropene (137 and 124 percent) were also above acceptance limits 
for this batch.  Data qualification was not required because the spiked sample 
was not project-specific (i.e., batch QC). 

 

 The Method 524.2 MS/MSD RPD for styrene (21 percent) was above 
acceptance limit of 20 percent for the analytical batch C6I0502.  Data 
qualification was not required since the MS.MSD recoveries were within 
acceptance limits. 

 

 The MSD for samples MW-5 had recoveries for bromoform (128 percent), 
and dibromochloromethane (123 percent) that were above acceptance limits.  
Data qualification was not required since the MS and LCS/LCS duplicate 
recoveries were within acceptance limits. 
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1.8 Field Duplicates 

Two field duplicate was collected during this monitoring event and submitted for 
analysis. The RPD between the field duplicate and its associated samples was calculated 
and presented in Table 3. Field duplicates were evaluated by the following criteria: 

 If an analyte is detected at a concentration greater than five times the method 
reporting limit, the RPD should be less than 25 percent. 

 If an analyte is detected between the sample and field duplicate less than five 
times the method reporting limit, the difference between the sample and the 
field duplicate should not exceed the method reporting limit. 

 

1.9 Surrogates 

Surrogates for all organic parameters were recovered within acceptance limits. 
  

1.10 Calibration 

The continuing calibration verification (CCV) standard for vinyl acetate, carbon 
tetrachloride, 2,2-dichloropropane, 1,2-dibromo-3-chloropropane, 1,1,1-trichloroethane, 
and trans-1,3-dichloropropene were recovered above acceptance limits. Data qualification 
was not required since the associated samples were not detected for these analytes. 
 

2.0 Completeness Summary  

Two types of completeness were calculated for this project: contract and technical. As 
specified in the project DQOs, the goal for completeness for the site is 90 percent. 
Results indicated as not reportable by the laboratory are not included in the completeness 
calculations. The following equations are used to calculate the two types of completeness. 
 

% Contract Completeness = 
(Number of contract compliant results/ 

Number of reported results) 
x 100 

 
% Technical Completeness = 

(Number of usable results/Number of reported results) 
x 100 

 
The overall contract completeness included the evaluation of the protocol and contract 
deviations for holding times, blanks, MS/MSD, and LCS. The technical completeness, 
which included all QC parameters, attained for the field samples was 100 percent. The 
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completeness results are provided in Table 4. All of the results were considered usable 
for the intended purposes and the project DQOs have been met. 



MW Table 1
Sampling and Analysis Schedule

Groundwater Monitoring Data Verification

Sample ID Lab ID Collected Sample Type Parameters
MW-5 PPH0888-01 8/30/2006 N Perchlorate, VOCs
MW-7 PPH0888-02 8/30/2006 N Perchlorate, VOCs
MW-3 PPH0888-03 8/30/2006 N Perchlorate, VOCs
MW-10 PPH0888-04 8/30/2006 N Perchlorate, VOCs
MW-8 PPH0888-05 8/30/2006 N Perchlorate, VOCs
FD083006 PPH0888-06 8/30/2006 FD of MW-6 Perchlorate, VOCs
MW-4 PPH0888-07 8/30/2006 N Perchlorate, VOCs
MW-6 PPH0888-08 8/30/2006 N Perchlorate, VOCs
TB083006 PPH0888-09 8/30/2006 TB VOCs
POE PPI00007-01 9/1/2006 N VOCs
TB090106 PPI00007-02 9/1/2006 TB VOCs
MW-9 PPH0933-01 8/31/2006 N Perchlorate, Metals, VOCs
PW-1 PPH0933-02 8/31/2006 N Perchlorate, Metals, VOCs
POE PPH0933-03 8/31/2006 N Perchlorate, Metals
TB083106 PPH0933-04 8/31/2006 TB VOCs
MW-2 PPH0826-01 8/28/2006 N Perchlorate, VOCs
MW-1 PPH0826-02 8/28/2006 N Perchlorate, VOCs
MW-12 PPH0826-03 8/28/2006 N Perchlorate, VOCs
TB082806 PPH0826-04 8/28/2006 TB VOCs
MW-11 PPH0853-01 8/29/2006 N Perchlorate, VOCs
TB082906 PPH0853-02 8/29/2006 TB VOCs
FD082906 PPH0853-03 8/29/2006 FD of MW-11 Perchlorate, VOCs

Notes:
Metals = arsenic, barium, cadmium, calcium, chromium, lead, magnesium, mercury, selenium, silver, sodium 
VOCs = volatile organic compounds, including 1,4-dioxane, analyzed by EPA Method 8260 
VOCs for POE and TB090106 were analyzed by EPA Method 524.2
N = normal field sample
FD = field duplicate

TB = trip blank
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Table 2 
Qualified Analytical Results 

Groundwater Monitoring Data Verification 
 

Sample ID 
Date  

Collected 
Analyte  Result 

Result
Units 

Qualifier Comments 

MW-12 8/28/06 
All 

Analytes 
ND ug/L UJ Qualified due holding time exceedance 

 
Notes: 
ug/L = Micrograms per liter 
UJ = estimated reporting limit 
 
 
 
 

Table 3 
Field Duplicate Summary  

Groundwater Monitoring Data Verification 
 
 

Sample ID / 
Field Duplicate 

ID 
Parameters 

Sample 
Result 

Field 
Duplicate 

Result 

RPD 
(%) 

MW-6 / Inorganics (ug/L)       
FD083006 Perchlorate (ug/L) 17 16 6.1 

  
Volatile Organic 
Compounds (ug/L)        

 1,4-Dioxane <1.0 <1.0 NC 
  All analytes ND ND NC 

MW-11 / Inorganics (ug/L)       
FD082906 Perchlorate (ug/L) 2.0 <2.0 NC 

  
Volatile Organic 
Compounds (ug/L)        

 1,4-Dioxane <1.0 <1.0 NC 
  All analytes ND ND NC 

 
Notes: 
RPD = Relative percent difference; [(difference)/(average)]*100 
NC = Not calculated; RPD values were not calculated for non-detects or trace values 
ND = No analytes detected 
ug/L = micrograms per liter 



Table 4
Completeness Summary

Groundwater Monitoring Data Verification

Parameters
Total 

Number
of Results

Number in
Contractual 
Compliance

Percent
Contractual
Compliance

Number of
Usable Results

Percent
Technical

Compliance
Inorganics 
Arsenic 2 2 100 2 100
Barium 2 2 100 2 100
Cadmium 2 2 100 2 100
Calcium 2 2 100 2 100
Chromium 2 2 100 2 100
Lead 2 2 100 2 100
Magnesium 2 2 100 2 100
Mercury 2 2 100 2 100
Selenium 2 2 100 2 100
Silver 2 2 100 2 100
Sodium 2 2 100 2 100
Perchlorate 14 14 100 14 100

Volatile Organic Compounds
1,4-Dioxane 13 13 100 13 100
All Other Analytes 13 12a 92 13 100

Volatile Organic Compounds by EPA 524.2
All Analytes 1 1 100 1 100

Notes:
Percent Contractual Compliance = (Number of contract compliant results/Number of reported results) * 100
Percent Technical Compliance = (Number of usable results/Number of reported results) * 100

Field duplicates and trip blanks are not included in the percent compliance calculations
a = Qualified due to holding time exceedance
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GROUNDWATER MONITORING DATA VERIFICATION SUMMARY 

SITE MONITORING WELLS- NOVEMBER 2006 

1.0 INTRODUCTION 

This summary presents data verification results for groundwater samples collected from 
Universal Propulsion Company, Inc. (UPCO) wells during the November 2006 
monitoring event.  The data review was performed in accordance with the procedures 
specified in the Remedial Investigation Workplan Vol. II Quality Assurance Project Plan 
(QAPP) (Hargis+Associates, Inc. 2004), USEPA Functional Guidelines for Organic and 
Inorganic Data Review (USEPA, 1999 and 2002), and quality assurance and control 
parameters set by the project laboratory (Del Mar Analytical). 
 
A total of 8 groundwater samples were collected and submitted to Del Mar Analytical for 
the following parameters: 

 metals by USEPA Methods 200.7, 245.1, 258.1, and 273.1; 

 perchlorate by USEPA Method 314.0; and 

 volatile organic compounds (VOCs) by USEPA Method 8260B and 524.2. 
 
Additionally, three field quality assurance samples (i.e., field duplicate and trip blanks) 
were collected and analyzed as part of the sampling program.  Table 1 lists the samples 
and associated analytical parameters. 
 

1.1 Data Quality Assessment 

Sample results were subject to a Level III data review that includes an evaluation of the 
following quality control (QC) parameters: 

 sample receipt temperatures; 

 holding times; 

 method blanks; 

 laboratory control samples (LCS); 

 matrix spike/matrix spike duplicates (MS/MSD); 

 field duplicates; and 

 surrogates (for organic parameters).  
 
There were no results that required data qualification. 
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1.2 Data Qualifiers 

The data qualifiers used to qualify analytical results associated with QC parameters 
outside data quality objectives are defined below: 

J The analyte was positively identified; however, the result should be 
considered an estimated value. 

UJ The reporting limit is considered an estimated value. 

R Quality control indicates that the data is not usable 
 
Results qualified as “J” or UJ” are of acceptable data quality and may be used 
quantitatively to fulfill the objectives of the analytical program, per USEPA guidelines. 
 

1.3 Sample Preservation and Temperature Upon Laboratory Receipt 

Samples were received intact and at the correct temperature (4+2° Celsius) at the project 
laboratory with the following exception. Samples received by the laboratory on 
November 14, 2006 had a temperature of 0.8° Celsius.  This temperature outlier did not 
significantly impact sample results; therefore, data qualification was not required.  
 

1.4 Holding Times 

Samples were extracted and analyzed within the holding time limits set by the respective 
USEPA methods.  
  

1.5 Blank Contamination 

Method blanks and trip blanks were performed at the required frequencies. Target 
compounds were not detected in the blanks.  
  

1.6 LCS/LCS Duplicate Recovery and Relative Percent Difference 

LCS/LCS duplicates were performed at the required frequency and were evaluated based 
on the following criteria: 

 If the analyte recovery was above acceptance limits for LCS or LCS duplicate 
but the analyte was not detected in the associated batch, then data 
qualification was not required. 

 If the analyte recovery was above acceptance limits for LCS or LCS duplicate 
and the analyte was detected in the associated batch, then the analyte results 
were qualified “J”. 
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 If the analyte recovery was below acceptance limits for LCS or LCS duplicate 
then the analyte results in the associated analytical batch were qualified (“UJ” 
for non-detects and “J” for detected results). 

 If the analyte recovery was less than 10 percent, the analyte results in the 
associated analytical batch were rejected and qualified “R”. 

 Percent recoveries and RPDs for the LCS/LCS duplicate were within acceptance limits 
except for the following: 
 

 For the analytical batch P6K2013, the LCS/LCS duplicate RPDs exceeded the 
method contol limits for n-butylbenzene (11 percent), sec-butylbenzene (11 
percent), tert-butylbenzene (12 percent), 2-chlorotoluene (11 percent), 
isopropylbenzene (11 percent), and n-propylbenzene (11 percent). Data 
qualification was not required because the LCS/LCS duplicate recoveries met 
acceptance criteria. 

 

 For the analytical batch P6K2218, the LCS/LCS duplicate RPD exceeded the 
method control limit for cis-1,2-dichloroethene (14 percent).  Data 
qualification was not required because the LCS/LCS duplicate recoveries met 
acceptance criteria. 

 

1.7 MS/MSD Recovery and RPD 

 
MS/MSD samples were performed at the required frequency and were evaluated by the 
following criteria: 

 If MS or MSD recovery for an analyte is above acceptance limits but the 
analyte is not detected in the associated analytical batch, then data 
qualification was not required. 

 If MS or MSD recovery for an analyte is above acceptance limits and the 
analyte is detected in the associated analytical batch, the analyte results were 
qualified “J”. 

 Low MS/MSD recoveries for inorganic parameters result in sample 
qualification of the associated analytical batch. 

 Low MS/MSD recoveries for organic parameters result in the data 
qualification of the unspiked sample rather than the analytical batch. 

 Results were not qualified based on non-project specific MS/MSD (i.e., batch 
QC) recoveries. 

 
Percent recoveries and RPDs for the MS/MSD duplicate were within acceptance limits 
except for the following: 
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 The MS/MSD recoveries associated with the analytical batch P6K2218 were 
above acceptance limits for chloromethane, dichlorodifluoromethane, vinyl 
acetate, and vinyl chloride.    Data qualification was not required because the 
spiked sample was not project-specific (i.e., batch QC). 

 

 The potassium MS/MSD RPD and MS recovery for analytical batch P6K2804 
exceeded the control limits.  Data qualification was not required since the 
spiked sample was not project-specific (i.e., batch QC). 

 

 The sodium MS/MSD recoveries for analytical batch P6K2804 were below 
acceptance limits.    Data qualification was not required because the sample 
was greater than four times the spiked sample was not project-specific (i.e., 
batch QC). 

 

 The MS/MSD was not spiked with silver for sample PW-1.  Data qualification 
was not required, because the LCS/LCSD was used for accuracy. 

 

 The Method 524.2 MS/MSD for analytical batch C6K2902 was below the 
acceptance limits for methylene chloride.  Data qualification was not required 
because the spiked sample was not project-specific (i.e., batch QC). 

 

1.8 Field Duplicates 

 
Two field duplicate was collected during this monitoring event and submitted for 
analysis. The RPD between the field duplicate and its associated samples was calculated 
and presented in Table 2. Field duplicates were evaluated by the following criteria: 

 If an analyte is detected at a concentration greater than five times the method 
reporting limit, the RPD should be less than 25 percent. 

 If an analyte is detected between the sample and field duplicate less than five 
times the method reporting limit, the difference between the sample and the 
field duplicate should not exceed the method reporting limit. 

All field duplicates met acceptance criteria. 
 

1.9 Surrogates 

 
Surrogates for all organic parameters were recovered within acceptance limits. 
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1.10 Calibration 

The calibration verification (CCV) standard for 1,2-dibromo-3-chloropropane and 
hexachlorobutadiene were recovered above acceptance limits. Data qualification was not 
required since the associated samples were not detected for these analytes. 

2.0 Completeness Summary  

Two types of completeness were calculated for this project: contract and technical. As 
specified in the project DQOs, the goal for completeness for the site is 90 percent. 
Results indicated as not reportable by the laboratory are not included in the completeness 
calculations. The following equations are used to calculate the two types of completeness. 
 

% Contract Completeness = 
(Number of contract compliant results/ 

Number of reported results) 
x 100 

 
% Technical Completeness = 

(Number of usable results/Number of reported results) 
x 100 

 
The overall contract completeness included the evaluation of the protocol and contract 
deviations for holding times, blanks, MS/MSD, and LCS. The technical completeness, 
which included all QC parameters, attained for the field samples was 100 percent. The 
completeness results are provided in Table 3. All of the results were considered usable 
for the intended purposes and the project DQOs have been met. 



Table 1
Sampling and Analysis Schedule

Groundwater Monitoring Data Verification

Sample ID Lab ID Collected Sample Type Parameters
MW-6 PPK0556-01 11/15/2006 N Perchlorate  
MW-11 PPK0447-01 11/14/2006 N Perchlorate  
MW-5 PPK0447-02 11/14/2006 N Perchlorate  
FD111406 PPK0447-03 11/14/2006 FD of MW-5 Perchlorate  
MW-1 PPK0339-01 11/13/2006 N Perchlorate, VOCs 
MW-2 PPK0339-02 11/13/2006 N Perchlorate, VOCs 
MW-12 PPK0339-03 11/13/2006 N Perchlorate, VOCs 
TB111306 PPK0339-04 11/13/2006 TB VOCs 
POE PPK0570-01 11/16/2006 N Perchlorate, VOCs, Metals
PW-1 PPK0570-02 11/16/2006 N Perchlorate, VOCs, Metals
TB111606 PPK0570-03 11/16/2006 TB VOCs
Notes:

Metals = arsenic, barium, cadmium, calcium, chromium, lead, magnesium, mercury, potassium, selenium, silver, sodium 

VOCs = volatile organic compounds, including 1,4 dioxane

N = normal field sample

FD = field duplicate

TB = trip blank
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MW Table 2 
Field Duplicate Summary 

Groundwater Monitoring Data Verification 
 

 
MW Table 3 

Completeness Summary 
Groundwater Monitoring Data Verification 

 

Parameters 

Total 
Number

of 
Results 

Number in
Contractual 
Compliance 

Percent 
Contractual
Compliance 

Number of 
Usable 
Results 

Percent 
Technical 

Compliance 

Inorganics      

Perchlorate 8 8 100 8 100 
Volatile Organic Compounds      

1,4-Dioxane 5 5 100 5 100 
All Other Analytes 5 5 100 5 100 
Volatile Organic Compounds by EPA 524.2 

All Analytes 1 1 100 1 100 
Metals      

All Analytes 2 2 100 2 100 

Notes:      
Percent Contractual Compliance = (Number of contract compliant results/Number of reported results) * 100 

Percent Technical Compliance = (Number of usable results/Number of reported results) * 100  
Field duplicates and trip blanks are not included in the percent compliance calculations  

 

Sample ID / 
Field Duplicate ID 

Parameters 
Sample 
Result 

Field 
Duplicate 

Result 

RPD 
(%) 

MW-5/FD111406 
Inorganics 
Perchlorate 18 18 <1.0 

Notes:     
RPD = Relative percent difference; [(difference)/(average*1/2)]*100   
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GROUNDWATER MONITORING DATA VERIFICATION SUMMARY 

SITE MONITORING WELLS - FEBRUARY 2007 

1.0 INTRODUCTION 

This summary presents data verification results for groundwater samples collected from 
Universal Propulsion Company, Inc. (UPCO) wells during the February 2007 monitoring 
event.  The data review was performed in accordance with the procedures specified in the 
Remedial Investigation Workplan Vol. II Quality Assurance Project Plan (QAPP) 
(Hargis+Associates, Inc. 2004), USEPA Functional Guidelines for Organic and Inorganic 
Data Review (USEPA, 1999 and 2002), and quality assurance and control parameters set 
by the project laboratory (Del Mar Analytical). 
 
A total of 14 groundwater samples were collected and submitted to Del Mar Analytical 
for the following parameters: 

 metals by USEPA Methods 200.7,  and 245.1; 

 perchlorate by USEPA Method 314.0; and 

 volatile organic compounds (VOCs) by USEPA Method 8260B and 524.2. 
 
Additionally, five field quality assurance samples (i.e., field duplicate and trip blanks) 
were collected and analyzed as part of the sampling program.  Table 1 lists the samples 
and associated analytical parameters. 
 

1.1 Data Quality Assessment 

Sample results were subject to a Level III data review that includes an evaluation of the 
following quality control (QC) parameters: 

 sample receipt temperatures; 

 holding times; 

 method blanks; 

 laboratory control samples (LCS); 

 matrix spike/matrix spike duplicates (MS/MSD); 

 field duplicates; and 

 surrogates (for organic parameters).  
 
Qualified results are summarized in Table 2. 
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1.2 Data Qualifiers 

The data qualifiers used to qualify analytical results associated with QC parameters 
outside data quality objectives are defined below: 

J The analyte was positively identified; however, the result should be 
considered an estimated value. 

UJ The reporting limit is considered an estimated value. 

R Quality control indicates that the data is not usable 
 
Results qualified as “J” or UJ” are of acceptable data quality and may be used 
quantitatively to fulfill the objectives of the analytical program, per USEPA guidelines. 
 

1.3 Sample Preservation and Temperature Upon Laboratory Receipt 

Samples were received intact and at the correct temperature (4+2° Celsius) at the project 
laboratory with the following exception. Samples received by the laboratory on February 
14, 2007 had a temperature of 0.4° Celsius.  This temperature outlier did not significantly 
impact sample results; therefore, data qualification was not required.  
 

1.4 Holding Times 

Samples were extracted and analyzed within the holding time limits set by the respective 
USEPA methods.  
  

1.5 Blank Contamination 

Method blanks and trip blanks were performed at the required frequencies. Target 
compounds were not detected in the blanks.  
  

1.6 LCS/LCS Duplicate Recovery and Relative Percent Difference 

LCS/LCS duplicates were performed at the required frequency and were evaluated based 
on the following criteria: 

 If the analyte recovery was above acceptance limits for LCS or LCS duplicate 
but the analyte was not detected in the associated batch, then data 
qualification was not required. 

 If the analyte recovery was above acceptance limits for LCS or LCS duplicate 
and the analyte was detected in the associated batch, then the analyte results 
were qualified “J”. 
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 If the analyte recovery was below acceptance limits for LCS or LCS duplicate 
then the analyte results in the associated analytical batch were qualified (“UJ” 
for non-detects and “J” for detected results). 

 If the analyte recovery was less than 10 percent, the analyte results in the 
associated analytical batch were rejected and qualified “R”. 

 Percent recoveries and RPDs for the LCS/LCS duplicate were within acceptance limits 
except for the following: 
 

 For the analytical batch P7B2612, the LCS recoveries exceeded the control 
limits for chloroethane (126 percent), and for dichlorodifluoromethane (143 
percent). Data qualification was not required because the LCSD was within 
limits and the associated samples were not detected for this analyte. 

 

 For the analytical batch P7B2323, the LCSD recovery exceeded the control 
limits for vinyl acetate (143 percent). Data qualification was not required 
because the LCS was within limits and the associated samples were not 
detected for vinyl acetate. 

 

 For the analytical batch P7B2323, the LCS/LCS duplicate RPD exceeded the 
control limit for trans-1,2-dichloroethene (14 percent).  Data qualification was 
not required because the LCS/LCS duplicate recoveries for this analyte met 
acceptance criteria. 

 

1.7 MS/MSD Recovery and RPD 

 
MS/MSD samples were performed at the required frequency and were evaluated by the 
following criteria: 

 If MS or MSD recovery for an analyte is above acceptance limits but the 
analyte is not detected in the associated analytical batch, then data 
qualification was not required. 

 If MS or MSD recovery for an analyte is above acceptance limits and the 
analyte is detected in the associated analytical batch, the analyte results were 
qualified “J”. 

 Low MS/MSD recoveries for inorganic parameters result in sample 
qualification of the associated analytical batch. 

 Low MS/MSD recoveries for organic parameters result in the data 
qualification of the unspiked sample rather than the analytical batch. 

 Results were not qualified based on non-project specific MS/MSD (i.e., batch 
QC) recoveries. 
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Percent recoveries and RPDs for the MS/MSD duplicate were within acceptance limits 
except for the following: 
 
 

 The MS/MSD for analytical batch P7B1910 had recoveries for calcium (150 
and 100 percent) and magnesium (180 and 160 percent) that were above 
acceptance limits.  Data qualification was not required because the spiked 
sample was not project-specific (i.e., batch QC), and the sample results were 
greater than four times the spiked concentration. 

 

1.8 Field Duplicates 

 
Two field duplicate was collected during this monitoring event and submitted for 
analysis. The RPD between the field duplicate and its associated samples was calculated 
and presented in Table 3. Field duplicates were evaluated by the following criteria: 

 If an analyte is detected at a concentration greater than five times the method 
reporting limit, the RPD should be less than 25 percent. 

 If an analyte is detected between the sample and field duplicate less than five 
times the method reporting limit, the difference between the sample and the 
field duplicate should not exceed the method reporting limit. 

All field duplicates met acceptance criteria. 
 

1.9 Surrogates 

 
Surrogates for all organic parameters were recovered within acceptance limits, with one 
exception.  For sample PW-1, the surrogate recovery for toluene-d8 was below 
acceptance limits. The associated analytes were qualified UJ, and their reporting limits 
should be considered an estimated value.  
 

2.0 Completeness Summary  

Two types of completeness were calculated for this project: contract and technical. As 
specified in the project DQOs, the goal for completeness for the site is 90 percent. 
Results indicated as not reportable by the laboratory are not included in the completeness 
calculations. The following equations are used to calculate the two types of completeness. 
 

% Contract Completeness = 
(Number of contract compliant results/ 
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Number of reported results) 
x 100 

 
% Technical Completeness = 

(Number of usable results/Number of reported results) 
x 100 

 
The overall contract completeness included the evaluation of the protocol and contract 
deviations for holding times, blanks, MS/MSD, and LCS attained for the field samples 
was 93 percent. The technical completeness, which included all QC parameters, attained 
for the field samples was 100 percent. The completeness results are provided in Table 4. 
All of the results were considered usable for the intended purposes and the project DQOs 
have been met. 



MW Table 1
Sampling and Analysis Schedule

Groundwater Monitoring Data Verification

Sample ID Lab ID Collected Sample Type Parameters
MW-12 PQB0393-01 2/13/2007 N Perchlorate, VOCs, Metals
MW-1 PQB0393-02 2/13/2007 N Perchlorate, VOCs, Metals
MW-2 PQB0393-03 2/13/2007 N Perchlorate, VOCs, Metals
MW-11 PQB0393-04 2/13/2007 N Perchlorate, VOCs, Metals
MW-5 PQB0393-05 2/13/2007 N Perchlorate, VOCs, Metals
TB021307 PQB0393-06 2/13/2007 TB VOCs
FD021307 PQB0393-07 2/13/2007 FD of MW-11 Perchlorate, VOCs, Metals
MW-7 PQB0492-01 2/14/2007 N Perchlorate, VOCs, Metals
MW-9 PQB0492-02 2/14/2007 N Perchlorate, VOCs, Metals
TB021407 PQB0492-03 2/14/2007 TB VOCs
MW-4 PQB0151-01 2/15/2007 N Perchlorate, VOCs, Metals
MW-6 PQB0151-02 2/15/2007 N Perchlorate, VOCs, Metals
MW-3 PQB0151-03 2/15/2007 N Perchlorate, VOCs, Metals
MW-10 PQB0151-04 2/15/2007 N Perchlorate, VOCs, Metals
TB021507 PQB0151-05 2/15/2007 TB VOCs
MW-8 PQB0151-06 2/15/2007 N Perchlorate, VOCs, Metals
POE PQB0151-07 2/15/2007 N Perchlorate, VOCs, Metals
PW-1 PQB0151-08 2/15/2007 N Perchlorate, VOCs, Metals
TB021507 PQB0151-09 2/15/2007 TB VOCs (EPA 524.2)

Notes:

Metals = arsenic, barium, cadmium, chromium, lead, mercury, selenium, silver (PW-1 and POE have additional analysis for calcium, magnesium, potassium, and sodium) 

VOCs = volatile organic compounds, including 1,4 dioxane

N = normal field sample

FD = field duplicate

TB = trip blank
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MW Table 2 
Qualified Analytical Results 

Groundwater Monitoring Data Verification 
 

Sample ID 
Date  

Collected 
Analyte  Result 

Result
Units 

Qualifier Comments 

PW-1 2/15/2007 
All VOC 
analytes 

ND ug/L UJ Qualified due to low surrogate recovery 

 
Notes: 
ug/L = Micrograms per liter 
UJ = Estimated reporting limit 
VOC = Volatile organic compounds (by USEPA method 8260) 
 
 
 



3994-003                                                                          1 Final RI Report                                    
Universal Propulsion Co., Inc.  June 2011 

MW Table 3 
Field Duplicate Summary 

Groundwater Monitoring Data Verification 
 

 
MW Table 4 

Completeness Summary 
Groundwater Monitoring Data Verification 

 

Parameters 

Total 
Number

of 
Results 

Number in
Contractual 
Compliance 

Percent 
Contractual
Compliance 

Number of 
Usable 
Results 

Percent 
Technical 

Compliance 

Inorganics 

Perchlorate 14 14 100 14 100 
Volatile Organic Compounds 

1,4-Dioxane 14 14 100 14 100 

All Other Analytes 14 131 93 14 100 
Volatile Organic Compounds by EPA 524.2 

All Analytes 1 1 100 1 100 
Metals 

All Analytes 14 14 100 14 100 

Notes:      
Percent Contractual Compliance = (Number of contract compliant results/Number of reported results) * 100 

Percent Technical Compliance = (Number of usable results/Number of reported results) * 100  
Field duplicates and trip blanks are not included in the percent compliance calculations  
1  = Qualification due to low surrogate recovery, reporting limit considered an estimated value  

 

Sample ID / 
Field Duplicate ID 

Parameters 
Sample 
Result 

Field 
Duplicate 

Result 

RPD 
(%) 

MW-11/FD021307 

Inorganics 
Perchlorate 314.1 ND ND NC 
Volatile Organic Compounds 
All analytes ND ND NC 
Metals 
Barium 0.13 0.13 <1.0 
All other metals ND ND NC 

Notes:     
RPD = Relative percent difference; [(difference)/(average*1/2)]*100   
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GROUNDWATER MONITORING DATA VERIFICATION SUMMARY 

SITE MONITORING WELLS AND PRIVATE WELLS- APRIL 2007 

1.0 INTRODUCTION 

This summary presents data verification results for groundwater samples collected from 
Universal Propulsion Company, Inc. (UPCO) wells and private residential well adjacent 
to UPCO during the April 2007 monitoring event.  The data review was performed in 
accordance with the procedures specified in the Remedial Investigation Workplan Vol. II 
Quality Assurance Project Plan (QAPP) (Hargis+Associates, Inc. 2004), USEPA 
Functional Guidelines for Organic and Inorganic Data Review (USEPA, 1999 and 2002), 
and quality assurance and control parameters set by the project laboratory (Del Mar 
Analytical). 
 
A total of 14 groundwater samples were collected and submitted to Del Mar Analytical 
for the following parameters: 

 metals by USEPA Methods 200.7,  and 245.1; 

 perchlorate by USEPA Method 314.0; and 

 volatile organic compounds (VOCs) by USEPA Method 8260B and 524.2. 
 
Additionally, three field quality assurance samples (i.e., field duplicate and trip blanks) 
were collected and analyzed as part of the sampling program.  Table 1 lists the samples 
and associated analytical parameters. 
 

1.1 Data Quality Assessment 

Sample results were subject to a Level III data review that includes an evaluation of the 
following quality control (QC) parameters: 

 sample receipt temperatures; 

 holding times; 

 method blanks; 

 laboratory control samples (LCS); 

 matrix spike/matrix spike duplicates (MS/MSD); 

 field duplicates; and 

 surrogates (for organic parameters).  
 
Qualified results are summarized in Table 2. 
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1.2 Data Qualifiers 

The data qualifiers used to qualify analytical results associated with QC parameters 
outside data quality objectives are defined below: 

J The analyte was positively identified; however, the result should be 
considered an estimated value. 

UJ The reporting limit is considered an estimated value. 

R Quality control indicates that the data is not usable 
 
Results qualified as “J” or UJ” are of acceptable data quality and may be used 
quantitatively to fulfill the objectives of the analytical program, per USEPA guidelines. 
 

1.3 Sample Preservation and Temperature Upon Laboratory Receipt 

Samples were received intact and at the correct temperature (4+2° Celsius) at the project 
laboratory with the following exception. Samples received by the laboratory on April 6, 
2007 had a temperature of 8.6° Celsius.  This temperature outlier did not significantly 
impact sample results; therefore, data qualification was not required.  
 

1.4 Holding Times 

Samples were extracted and analyzed within the holding time limits set by the respective 
USEPA methods.  
  

1.5 Blank Contamination 

Method blanks and trip blanks were performed at the required frequencies. Target 
compounds were not detected in the blanks.  
  

1.6 LCS/LCS Duplicate Recovery and Relative Percent Difference 

LCS/LCS duplicates were performed at the required frequency and were evaluated based 
on the following criteria: 

 If the analyte recovery was above acceptance limits for LCS or LCS duplicate 
but the analyte was not detected in the associated batch, then data 
qualification was not required. 

 If the analyte recovery was above acceptance limits for LCS or LCS duplicate 
and the analyte was detected in the associated batch, then the analyte results 
were qualified “J”. 
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 If the analyte recovery was below acceptance limits for LCS or LCS duplicate 
then the analyte results in the associated analytical batch were qualified (“UJ” 
for non-detects and “J” for detected results). 

 If the analyte recovery was less than 10 percent, the analyte results in the 
associated analytical batch were rejected and qualified “R”. 

Percent recoveries and RPDs for the LCS/LCS duplicate were within acceptance limits 
except for the following: 

 For the analytical batch P7D1322, the LCS/LCS duplicate RPD exceeded 
acceptance limits for benzene, bromobenzene, bromochloromethane, n-
butylebenze, sec-butylbenzene, ter-butylbenzene, chlorobenzene, chloroform, 
chloromethane, 2-chlorotoluene, 4-chlorotoluene, 1,1-dichloroethene, 1,2-
dichlorobenzene, 1,3-dichlorobenzene, dichlorodifluoromethane, 1,1-
dichloroethane, cis-1,2-dichloroethene, trans-1,2-dichloroethene, 1,1-
dichloropropene, cis-1,3-dichloropropene, hexachlorobutadiene, 
isopropylbenzene, n-propylbenzene, 1,2,4-trichlorobenzene, 1,1,1-
trichloroethane, 1,2,4-trimethylbenzene, 1,3,5-trimethylbenzene, and vinyl 
chloride.  Data qualification was not required because the LCS and LCS 
duplicate recoveries were within acceptance limits. 

 For the analytical batch P7D1322, the LCS percent recovery exceeded the 
control limits for n-butylebenze (123 percent).  Data qualification was not 
required because the LCS duplicate was within limits and the associated 
sample was not detected for this analyte. 

 For the analytical batch P7D1324, the LCS/LCS duplicate RPD exceeded 
acceptance limits for trichlorofluoromethane.  Data qualification was not 
required because the associated samples were non-detect. 

 

1.7 MS/MSD Recovery and RPD 

MS/MSD samples were performed at the required frequency and were evaluated by the 
following criteria: 

 If MS or MSD recovery for an analyte is above acceptance limits but the 
analyte is not detected in the associated analytical batch, then data 
qualification was not required. 

 If MS or MSD recovery for an analyte is above acceptance limits and the 
analyte is detected in the associated analytical batch, the analyte results were 
qualified “J”. 

 Low MS/MSD recoveries for inorganic parameters result in sample 
qualification of the associated analytical batch. 



3994-003  Final RI Report  
Universal Propulsion Co., Inc. 4 June 2011 

 Low MS/MSD recoveries for organic parameters result in the data 
qualification of the unspiked sample rather than the analytical batch. 

 Results were not qualified based on non-project specific MS/MSD (i.e., batch 
QC) recoveries. 

Percent recoveries and RPDs for the MS/MSD duplicate were within acceptance limits 
except for the following:  

 The MS/MSD RPD for analytical batch C7D1222 exceeded acceptance limits 
for 1,2-dichloroethane (22 percent).  Data qualification was not required 
because the spiked sample was not project-specific (i.e., batch QC). 

 The MS recovery for analytical batch P7D0408 was below acceptance limits 
for chloride.  Data qualification was not required because the spiked sample 
was not project-specific (i.e., batch QC). 

 The MS recovery for analytical batch 7D09085 was below acceptance limits 
for sodium.  Data qualification was not required because the spiked sample 
was not project-specific (i.e., batch QC). 

 

1.8 Field Duplicates 

One field duplicate was collected during this monitoring event and submitted for 
analysis. The RPD between the field duplicate and its associated samples was calculated 
and presented in Table 3. Field duplicates were evaluated by the following criteria: 

 If an analyte is detected at a concentration greater than five times the method 
reporting limit, the RPD should be less than 25 percent. 

 If an analyte is detected between the sample and field duplicate less than five 
times the method reporting limit, the difference between the sample and the 
field duplicate should not exceed the method reporting limit. 

All field duplicates met acceptance criteria with the exception of the following: 

 Sample PW-1 and its associated field duplicate, FD041007 had an RPD value 
above acceptance limits for 1,4-dioxane (48.9 percent). Results were qualified 
“J” to indicate a potential bias. 

 

1.9 Surrogates 

Surrogates for all organic parameters were recovered within acceptance limits.  

 

2.0 Completeness Summary  

Two types of completeness were calculated for this project: contract and technical. As 
specified in the project DQOs, the goal for completeness for the site is 90 percent. 
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Results indicated as not reportable by the laboratory are not included in the completeness 
calculations. The following equations are used to calculate the two types of completeness. 
 

% Contract Completeness = 
(Number of contract compliant results/ 

Number of reported results) 
x 100 

 
% Technical Completeness = 

(Number of usable results/Number of reported results) 
x 100 

 
The overall contract completeness included the evaluation of the protocol and contract 
deviations for holding times, blanks, MS/MSD, and LCS attained for the field samples 
was 99 percent (2 results qualified out of a total of 209 results). The technical 
completeness, which included all QC parameters, attained for the field samples was 100 
percent. The completeness results are provided in Table 4. All of the results were 
considered usable for the intended purposes and the project DQOs have been met. 



MW Table 1
Sampling and Analysis Schedule

Groundwater Monitoring Data Verification

Sample ID Lab ID Collected Sample Type Parameters
MW-11 PQD0337-01 4/10/2007 N Perchlorate
MW-5 PQD0337-02 4/10/2007 N Perchlorate
MW-6 PQD0337-03 4/10/2007 N Perchlorate
PW-1 PQD0337-04 4/10/2007 N Perchlorate, VOCs, Metals
POE PQD0337-05 4/10/2007 N Perchlorate, VOCs, Metals
FD041007 PQD0337-06 4/10/2007 FD of PW-1 Perchlorate, VOCs, Metals
TB041007 PQD0337-07 4/10/2007 TB VOCs
25903 N 2nd St PQD0136-01 4/4/2007 N Perchlorate
MW-1 PQD0293-01 4/9/2007 N Perchlorate, VOCs
MW-2 PQD0293-02 4/9/2007 N Perchlorate, VOCs
TB040907 PQD0293-03 4/9/2007 TB VOCs
604 E Yearling PQD0252-01 4/6/2007 N Perchlorate
25825 N 1 Pl PQD0131-01 4/4/2007 N Perchlorate
18 E Yearling PQD0135-01 4/4/2007 N Perchlorate
520 E Yearling PQD0129-01 4/4/2007 N Perchlorate
MW-E PQD0140-05 4/4/2007 N Perchlorate
218 E Yearling PQD0133-01 4/4/2007 N Perchlorate

Notes:
Metals = arsenic, barium, cadmium, chromium, lead, mercury, selenium, silver (PW-1 and POE have additional analysis for calcium, magnesium, potassium, and sodium) 
VOCs = volatile organic compounds, including 1,4 dioxane
N = normal field sample
FD = field duplicate
TB = trip blank
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Table 2 
Qualified Data 

Groundwater Monitoring Data Verification 
 

Sample ID Analyte Result Units 
Qualified 
Results Comments 

PW-1 1,4-Dioxane 1.7 ug/L J 
Qualified due to high field duplicate 
RPD 

FD041007 1,4-Dioxane 2.8 ug/L J 
Qualified due to high field duplicate 
RPD 

Notes:      
ug/L - microgram per liter    
J = estimated value      
RPD = Relative Percent Difference     

 
Table 3 

Field Duplicate Summary 
Groundwater Monitoring Data Verification 

Sample ID / 
Field Duplicate ID 

Parameters 
Sample 
Result 

Field 
Duplicate 

Result 

RPD 
(%) 

PW-1/ 
FD041007 

Inorganics 
Perchlorate <2.0 <2.0 NC 
Volatile Organic Compounds 
1,1-Dichloroethene 3.0 <2.0 NC 
Bromoform <2.0 2.9 NC 
1,4-Dioxane 1.7 2.8 49* 
Metals 

Arsenic <0.050 <0.050 NC 
Barium <0.010 <0.010 NC 
Cadmium <0.0050 <0.0050 NC 
Calcium 21 22 4.7 
Chromium <0.010 <0.010 NC 
Lead <0.050 <0.050 NC 
Magnesium 8.9 9.3 4.4 
Mercury <0.00020 <0.00020 NC 
Potassium 3.5 3.4 3 
Selenium <0.050 <0.050 NC 
Silver <0.0050 <0.0050 NC 
Sodium 60.0 60.0 0.0 

Notes:     
RPD = Relative percent difference; [(difference)/(average*1/2)]*100   
ND = No analytes detected    
NC = Not calculated     

Field duplicate RPD acceptance limits is 35 percent for results greater than 5 times the reporting limit; for results 
less than 5 times the reporting limit, the difference between sample and field duplicate results should be  
less than the reporting limit    
* = Field duplicate outlier    
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Table 4 
Completeness Summary 

 Groundwater Monitoring Data Verification 

 
 
 

Parameters 
Total Number 

of Samples 

Number in 
Contractual 
Compliance 

Percent 
Contractual 
Compliance 

Number of 
Usable 
Results 

Percent 
Technical 

Compliance 

Inorganics 

Perchlorate 314.1 15 15 100 15 100 

Volatile Organic Compounds 

1,4-Dioxane 6 4a 67 6 100 

All Other Analytes 6 6 100 6 100 

Metals 

All Analytes 3 3 100 3 100 

Water Chemistry 

All Analytes 5 5 100 5 100 
Notes:      
Number of samples used in completeness calculationsincludes field samples and field duplicates  
Percent Contractual Compliance = (Number of contract compliant results/Number of reported results) * 100 
Percent Technical Compliance = (Number of usable results/Number of reported results) * 100  
a = Qualified due to high field duplicate relative percent difference  
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GROUNDWATER MONITORING DATA VERIFICATION SUMMARY 

SITE MONITORING WELLS -JULY/AUGUST 2007 

1.0 INTRODUCTION 

This summary presents data verification results for groundwater samples collected from 
Universal Propulsion Company, Inc. (UPCO) wells during the July and August 2007 
monitoring event.  The data review was performed in accordance with the procedures 
specified in the Remedial Investigation Workplan Vol. II Quality Assurance Project Plan 
(QAPP) (Hargis+Associates, Inc. 2004), USEPA Functional Guidelines for Organic and 
Inorganic Data Review (USEPA, 1999 and 2002), and quality assurance and control 
parameters set by the project laboratory (Del Mar Analytical). 
 
A total of 14 groundwater samples were collected and submitted to Del Mar Analytical 
for the following parameters: 

 metals by USEPA Methods 200.7,  and 245.1; 

 perchlorate by USEPA Method 314.0; and 

 volatile organic compounds (VOCs) by USEPA Method 8260B and 524.2. 
 
Additionally, four field quality assurance samples (i.e., field duplicate and trip blanks) 
were collected and analyzed as part of the sampling program.  Table 1 lists the samples 
and associated analytical parameters. 
 

1.1 Data Quality Assessment 

Sample results were subject to a Level III data review that includes an evaluation of the 
following quality control (QC) parameters: 

 sample receipt temperatures; 

 holding times; 

 method blanks; 

 laboratory control samples (LCS); 

 matrix spike/matrix spike duplicates (MS/MSD); 

 field duplicates; and 

 surrogates (for organic parameters).  
 
Qualified results are summarized in Table 2. 
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1.2 Data Qualifiers 

The data qualifiers used to qualify analytical results associated with QC parameters 
outside data quality objectives are defined below: 

J The analyte was positively identified; however, the result should be 
considered an estimated value. 

UJ The reporting limit is considered an estimated value. 

R Quality control indicates that the data is not usable 
 
Results qualified as “J” or UJ” are of acceptable data quality and may be used 
quantitatively to fulfill the objectives of the analytical program, per USEPA guidelines. 
 

1.3 Sample Preservation and Temperature Upon Laboratory Receipt 

Samples were received intact and at the correct temperature (4+2° Celsius) at the project 
laboratory. 
 

1.4 Holding Times 

Samples were extracted and analyzed within the holding time limits set by the respective 
USEPA methods.  
  

1.5 Blank Contamination 

Method blanks and trip blanks were performed at the required frequencies. Target 
compounds were not detected in the blanks.  
  

1.6 LCS/LCS Duplicate Recovery and Relative Percent Difference 

LCS/LCS duplicates were performed at the required frequency and were evaluated based 
on the following criteria: 

 If the analyte recovery was above acceptance limits for LCS or LCS duplicate 
but the analyte was not detected in the associated batch, then data 
qualification was not required. 

 If the analyte recovery was above acceptance limits for LCS or LCS duplicate 
and the analyte was detected in the associated batch, then the analyte results 
were qualified “J”. 

 If the analyte recovery was below acceptance limits for LCS or LCS duplicate 
then the analyte results in the associated analytical batch were qualified (“UJ” 
for non-detects and “J” for detected results). 
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 If the analyte recovery was less than 10 percent, the analyte results in the 
associated analytical batch were rejected and qualified “R”. 

 
Percent recoveries and RPDs for the LCS/LCS duplicate were within acceptance limits 
except for the following: 
 

 For the analytical batch 7H07081 the LCS exceededed acceptance limits for 
Perchlorate 322.  Results associated with this batch were qualified J due to 
potential high bias. 

 

1.7 MS/MSD Recovery and RPD 

 
MS/MSD samples were performed at the required frequency and were evaluated by the 
following criteria: 

 If MS or MSD recovery for an analyte is above acceptance limits but the 
analyte is not detected in the associated analytical batch, then data 
qualification was not required. 

 If MS or MSD recovery for an analyte is above acceptance limits and the 
analyte is detected in the associated analytical batch, the analyte results were 
qualified “J”. 

 Low MS/MSD recoveries for inorganic parameters result in sample 
qualification of the associated analytical batch. 

 Low MS/MSD recoveries for organic parameters result in the data 
qualification of the unspiked sample rather than the analytical batch. 

 Results were not qualified based on non-project specific MS/MSD (i.e., batch 
QC) recoveries. 

 
Percent recoveries and RPDs for the MS/MSD duplicate were within acceptance limits. 
 

1.8 Field Duplicates 

 
One field duplicate was collected during this monitoring event and submitted for 
analysis. The RPD between the field duplicate and its associated samples was calculated 
and presented in Table 3. Field duplicates were evaluated by the following criteria: 

 If an analyte is detected at a concentration greater than five times the method 
reporting limit, the RPD should be less than 25 percent. 
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 If an analyte is detected between the sample and field duplicate less than five 
times the method reporting limit, the difference between the sample and the 
field duplicate should not exceed the method reporting limit. 

All field duplicates met acceptance criteria. 

 

 

1.9 Surrogates 

 
Surrogates for all organic parameters were recovered within acceptance limits with the 
exception of the following: 
 

 For the sample PW-1, surrogate toluene-d8 was below recovery limits.  Data 
associated with this sample was qualified J for detects and UJ for non-detects 
due to a potential low bias. 

 

2.0 Completeness Summary  

Two types of completeness were calculated for this project: contract and technical. As 
specified in the project DQOs, the goal for completeness for the site is 90 percent. 
Results indicated as not reportable by the laboratory are not included in the completeness 
calculations. The following equations are used to calculate the two types of completeness. 
 

% Contract Completeness = 
(Number of contract compliant results/ 

Number of reported results) 
x 100 

 
% Technical Completeness = 

(Number of usable results/Number of reported results) 
x 100 

 
The overall contract completeness included the evaluation of the protocol and contract 
deviations for holding times, blanks, MS/MSD, and LCS attained for the field samples 
was 50 percent for Perchlorate 322, 94% for VOCs, and 100% for all other parameters.  
The technical completeness, which included all QC parameters, attained for the field 
samples was 100 percent. The completeness results are provided in Table 4. All of the 
results were considered usable for the intended purposes and the project DQOs have been 
met. 



MW Table 1
Sampling and Analysis Schedule

Groundwater Monitoring Data Verification

Sample ID Lab ID Collected Sample Type Parameters
MW-12 PQH0005-01 7/31/2007 N VOCs (8260), 1,4-Dioxane, Perchlorate (314 and 332)
MW-1 PQH0005-02 7/31/2007 N VOCs (8260), 1,4-Dioxane, Perchlorate (314)  
MW-2 PQH0005-03 7/31/2007 N VOCs (8260), 1,4-Dioxane, Perchlorate (314)  
MW-11 PQH0005-04 7/31/2007 N VOCs (8260), 1,4-Dioxane, Perchlorate (314 and 332)
MW-5 PQH0005-05 7/31/2007 N VOCs (8260), 1,4-Dioxane, Perchlorate (314)  
FD073107 PQH0005-06 7/31/2007 FD of MW-5 VOCs (8260), 1,4-Dioxane, Perchlorate (314)  
TB073107 PQH0005-07 7/31/2007 TB VOCs (8260)
MW-7 PQH0053-01 8/1/2007 N VOCs (8260), 1,4-Dioxane, Perchlorate (314 and 322)
MW-9 PQH0053-02 8/1/2007 N VOCs (8260), 1,4-Dioxane, Perchlorate (314 and 322)
PW-1 PQH0053-03 8/1/2007 N VOCs (8260), 1,4-Dioxane, Perchlorate (314), Metals  
POE PQH0053-04 8/1/2007 N VOCs (524.1), 1,4-Dioxane, Perchlorate (314), Metals
TB080107 PQH0053-05 8/1/2007 TB VOCs (8260)
MW-4 PQH0112-01 8/2/2007 N VOCs (8260), 1,4-Dioxane, Perchlorate (314 and 332)
MW-6 PQH0112-02 8/2/2007 N VOCs (8260), 1,4-Dioxane, Perchlorate (314)  
MW-8 PQH0112-03 8/2/2007 N VOCs (8260), 1,4-Dioxane, Perchlorate (314 and 332)
MW-10 PQH0112-04 8/2/2007 N VOCs (8260), 1,4-Dioxane, Perchlorate (314 and 332)
MW-3 PQH0112-05 8/2/2007 N VOCs (8260), 1,4-Dioxane, Perchlorate (314 and 332)
Trip Blank PQH0112-06 8/2/2007 TB VOCs (8260)
Notes:

Metals = arsenic, barium, cadmium, chromium, lead, mercury, selenium, silver (PW-1 and POE have additional analysis for calcium, magnesium, potassium, and sodium) 

VOCs = volatile organic compounds 

N = normal field sample

FD = field duplicate

TB = trip blank
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MW Table 2
Qualified Data

Groundwater Monitoring Data Verification

Sample ID Analyte Result Units
Qualified 
Results Comments

MW-12 Perchlorate 322 1.0 ug/L 1.0 J LCS exceeds recovery limits
MW-11 Perchlorate 322 1.9 ug/L 1.9 J LCS exceeds recovery limits
MW-7 Perchlorate 322 0.58 ug/L 0.58 J LCS exceeds recovery limits
MW-9 Perchlorate 322 0.80 ug/L 0.80 J LCS exceeds recovery limits
PW-1 Acetone 20 ug/L < 20 UJ Qualified due to low surrogate recovery
PW-1 Benzene 1.0 ug/L < 1.0 UJ Qualified due to low surrogate recovery
PW-1 Bromobenzene 1.0 ug/L < 1.0 UJ Qualified due to low surrogate recovery
PW-1 Bromochloromethane 1.0 ug/L < 1.0 UJ Qualified due to low surrogate recovery
PW-1 Bromodichloromethane 1.0 ug/L < 1.0 UJ Qualified due to low surrogate recovery
PW-1 Bromoform 5.6 ug/L 5.6 J Qualified due to low surrogate recovery
PW-1 Bromomethane 4.0 ug/L < 4.0 UJ Qualified due to low surrogate recovery
PW-1 2-Butanone (MEK) 10 ug/L < 10 UJ Qualified due to low surrogate recovery
PW-1 n-Butylbenzene 1.0 ug/L < 1.0 UJ Qualified due to low surrogate recovery
PW-1 sec-Butylbenzene 1.0 ug/L < 1.0 UJ Qualified due to low surrogate recovery
PW-1 tert-Butylbenzene 1.0 ug/L < 1.0 UJ Qualified due to low surrogate recovery
PW-1 Carbon Disulfide 5.0 ug/L < 5.0 UJ Qualified due to low surrogate recovery
PW-1 Carbon tetrachloride 1.0 ug/L < 1.0 UJ Qualified due to low surrogate recovery
PW-1 Chlorobenzene 1.0 ug/L < 1.0 UJ Qualified due to low surrogate recovery
PW-1 Cloroethane 4.0 ug/L < 4.0 UJ Qualified due to low surrogate recovery
PW-1 Chloroform 1.0 ug/L < 1.0 UJ Qualified due to low surrogate recovery
PW-1 Chloromethane 4.0 ug/L < 4.0 UJ Qualified due to low surrogate recovery
PW-1 2-Chlorotoluene 1.0 ug/L < 1.0 UJ Qualified due to low surrogate recovery
PW-1 4-Chlorotoluene 1.0 ug/L < 1.0 UJ Qualified due to low surrogate recovery
PW-1 Dibromochloromethane 1.0 ug/L < 1.0 UJ Qualified due to low surrogate recovery
PW-1 1,2-Dibromo-3-chloropropane 2.0 ug/L < 2.0 UJ Qualified due to low surrogate recovery
PW-1 1,2-Dibromoethane (EDB) 1.0 ug/L < 1.0 UJ Qualified due to low surrogate recovery
PW-1 Dibromomethane 1.0 ug/L < 1.0 UJ Qualified due to low surrogate recovery
PW-1 1,2-Dichlorobenzene 1.0 ug/L < 1.0 UJ Qualified due to low surrogate recovery
PW-1 1,3-Dichlorobenzene 1.0 ug/L < 1.0 UJ Qualified due to low surrogate recovery
PW-1 1,4-Dichlorobenzene 1.0 ug/L < 1.0 UJ Qualified due to low surrogate recovery
PW-1 Dichlorodifluoromethane 4.0 ug/L < 4.0 UJ Qualified due to low surrogate recovery
PW-1 1,1-Dichloroethane 1.0 ug/L < 1.0 UJ Qualified due to low surrogate recovery
PW-1 1,2-Dichloroethane 1.0 ug/L < 1.0 UJ Qualified due to low surrogate recovery
PW-1 1,1-Dichloroethene 2.0 ug/L < 2.0 UJ Qualified due to low surrogate recovery
PW-1 cis-1,2-Dichloroethene 1.0 ug/L < 1.0 UJ Qualified due to low surrogate recovery
PW-1 trans-1,2-Dichloroethene 1.0 ug/L < 1.0 UJ Qualified due to low surrogate recovery
PW-1 1,2-Dichloropropane 1.0 ug/L < 1.0 UJ Qualified due to low surrogate recovery
PW-1 1,3-Dichloropropane 1.0 ug/L < 1.0 UJ Qualified due to low surrogate recovery
PW-1 2,2-Dichloropropane 1.0 ug/L < 1.0 UJ Qualified due to low surrogate recovery
PW-1 1,1-Dichloropropene 1.0 ug/L < 1.0 UJ Qualified due to low surrogate recovery
PW-1 cis-1,3-Dichloropropene 1.0 ug/L < 1.0 UJ Qualified due to low surrogate recovery
PW-1 trans-1,3-Dichloropropene 1.0 ug/L < 1.0 UJ Qualified due to low surrogate recovery
PW-1 Ethylbenzene 2.0 ug/L < 2.0 UJ Qualified due to low surrogate recovery
PW-1 Hexachlorobutadiene 1.0 ug/L < 1.0 UJ Qualified due to low surrogate recovery
PW-1 2-Hexanone 10 ug/L < 10 UJ Qualified due to low surrogate recovery
PW-1 Iodomethane 2.0 ug/L < 2.0 UJ Qualified due to low surrogate recovery
PW-1 Isopropylbenzene 1.0 ug/L < 1.0 UJ Qualified due to low surrogate recovery
PW-1 p-Isopropyltoluene 1.0 ug/L < 1.0 UJ Qualified due to low surrogate recovery
PW-1 Methylene chloride 5.0 ug/L < 5.0 UJ Qualified due to low surrogate recovery
PW-1 4-Methyl-2-pentanone (MIBK) 10 ug/L < 10 UJ Qualified due to low surrogate recovery
PW-1 Methyl-tert-butyl Ether (MTBE) 5.0 ug/L < 5.0 UJ Qualified due to low surrogate recovery
PW-1 Napthalene 2.0 ug/L < 2.0 UJ Qualified due to low surrogate recovery
PW-1 n-Propylbenzene 1.0 ug/L < 1.0 UJ Qualified due to low surrogate recovery
PW-1 Styrene 1.0 ug/L < 1.0 UJ Qualified due to low surrogate recovery
PW-1 1,1,1,2-Tetrachloroethane 1.0 ug/L < 1.0 UJ Qualified due to low surrogate recovery
PW-1 1,1,2,2-Tetrachloroethane 2.0 ug/L < 2.0 UJ Qualified due to low surrogate recovery
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MW Table 2
Qualified Data

Groundwater Monitoring Data Verification

Sample ID Analyte Result Units
Qualified 
Results Comments

PW-1 Tetrachloroethene 1.0 ug/L < 1.0 UJ Qualified due to low surrogate recovery
PW-1 Toluene 2.0 ug/L < 2.0 UJ Qualified due to low surrogate recovery
PW-1 1,2,3-Trichlorobenzene 1.0 ug/L < 1.0 UJ Qualified due to low surrogate recovery
PW-1 1,2,4-Trichlorobenzene 1.0 ug/L < 1.0 UJ Qualified due to low surrogate recovery
PW-1 1,1,1-Trichloroethane 1.0 ug/L < 1.0 UJ Qualified due to low surrogate recovery
PW-1 1,1,2-Trichloroethane 1.0 ug/L < 1.0 UJ Qualified due to low surrogate recovery
PW-1 Trichloroethene 1.0 ug/L < 1.0 UJ Qualified due to low surrogate recovery
PW-1 Trichlorofluoromethane 4.0 ug/L < 4.0 UJ Qualified due to low surrogate recovery
PW-1 1,2,3-Trichloropropane 1.0 ug/L < 1.0 UJ Qualified due to low surrogate recovery
PW-1 1,2,4-Trimethylbenzene 1.0 ug/L < 1.0 UJ Qualified due to low surrogate recovery
PW-1 1,3,5-Trimethylbenzene 1.0 ug/L < 1.0 UJ Qualified due to low surrogate recovery
PW-1 Vinyl acetate 5.0 ug/L < 5.0 UJ Qualified due to low surrogate recovery
PW-1 Vinyl chloride 1.0 ug/L < 1.0 UJ Qualified due to low surrogate recovery
PW-1 Xylenes, Total 3.0 ug/L < 3.0 UJ Qualified due to low surrogate recovery
Notes:  
ug/L - microgram per liter
J = estimated value
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MW Table 3
Field Duplicate Summary

Groundwater Monitoring Data Verification

Sample ID /
Field Duplicate ID

Parameters
Sample
Result

Field Duplicate
Result

RPD
(%)

Perchlorate 19 20 5.1

All Analytes ND ND NC
Notes:
RPD = Relative percent difference; [(difference)/(average*1/2)]*100
ND = No analytes detected
NC = Not calculated
Field duplicate RPD acceptance limits is 35 percent for results greater than 5 times the reporting limit; for results
less than 5 times the reporting limit, the difference between sample and field duplicate results should be 
less than the reporting limit
 

MW-5/
FD073107

Volatile Organic Compounds

Inorganics
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MW Table 4
Completeness Summary

Groundwater Monitoring Data Verification

Parameters
Total Number of 

Samples

Number in 
Contractual 
Compliance

Percent 
Contractual 
Compliance

Number of 
Usable Results

Percent 
Technical 

Compliance

Perchlorate 314.1 15 15 100 15 100

Perchlorate 332 8 4 50 8 100

All Analytes 17 16 94 17 100

1,4-Dioxane 15 15 100 15 100

All Analytes 1 1 100 1 100

All Analytes 2 2 100 2 100
Notes:
Number of samples used in completeness calculationsincludes field samples and field duplicates
Percent Contractual Compliance = (Number of contract compliant results/Number of reported results) * 100
Percent Technical Compliance = (Number of usable results/Number of reported results) * 100

Inorganics

Volatile Organic Compounds (8260)

Volatile Organic Compounds (524.2)

Metals
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GROUNDWATER MONITORING WELL DATA VERIFICATION SUMMARY 

SITE MONITORING WELLS- OCTOBER 2007 

1.0 INTRODUCTION 

This summary presents data verification results for groundwater samples collected from 
Universal Propulsion Company, Inc. (UPCO) wells during the October 2007 monitoring 
event.  The data review was performed in accordance with the procedures specified in the 
Remedial Investigation Workplan Vol. II Quality Assurance Project Plan (QAPP) 
(Hargis+Associates, Inc. 2004), USEPA Functional Guidelines for Organic and Inorganic 
Data Review (USEPA, 1999 and 2002), and quality assurance and control parameters set 
by the project laboratory (Del Mar Analytical). 
 
A total of seven groundwater samples were collected and submitted to Del Mar 
Analytical for the following parameters: 

 metals by USEPA Methods 200.7,  and 245.1; 

 perchlorate by USEPA Method 314.0 and 332.0; and 

 volatile organic compounds (VOCs) by USEPA Method 8260B and 524.2. 
 
Additionally, three field quality assurance samples (i.e., field duplicate and trip blanks) 
were collected and analyzed as part of the sampling program. Table 1 lists the samples 
and associated analytical parameters. 
 

1.1 Data Quality Assessment 

Sample results were subject to a Level III data review that includes an evaluation of the 
following quality control (QC) parameters: 

 sample receipt temperatures; 

 holding times; 

 method blanks; 

 laboratory control samples (LCS); 

 matrix spike/matrix spike duplicates (MS/MSD); 

 field duplicates; and 

 surrogates (for organic parameters).  

 

Results did not require qualification based on the data verification. 
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1.2 Data Qualifiers 

The data qualifiers used to qualify analytical results associated with QC parameters 
outside data quality objectives are defined below: 

J The analyte was positively identified; however, the result should be 
considered an estimated value. 

UJ The reporting limit is considered an estimated value. 

R Quality control indicates that the data is not usable 
 
Results qualified as “J” or UJ” are of acceptable data quality and may be used 
quantitatively to fulfill the objectives of the analytical program, per USEPA guidelines.  
The results associated with this sampling event required no data qualification.   
 

1.3 Sample Preservation and Temperature Upon Laboratory Receipt 

Samples were received intact and at the correct temperature (4+2° Celsius) at the project 
laboratory except for the following: 

 The samples collected on October 16, 2007, were received intact at 1° Celsius. 
This temperature outlier did not significantly impact sample results, so data 
qualification was not required.  

 

1.4 Holding Times 

Samples were extracted and analyzed within the holding time limits set by the respective 
USEPA methods.  
  

1.5 Blank Contamination 

Method blanks and trip blanks were performed at the required frequencies. Target 
compounds were not detected in the blanks.  
  

1.6 LCS/LCS Duplicate Recovery and Relative Percent Difference 

LCS/LCS duplicates were performed at the required frequency and were evaluated based 
on the following criteria: 

 If the analyte recovery was above acceptance limits for LCS or LCS duplicate 
but the analyte was not detected in the associated batch, then data 
qualification was not required. 

 If the analyte recovery was above acceptance limits for LCS or LCS duplicate 
and the analyte was detected in the associated batch, then the analyte results 
were qualified “J”. 
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 If the analyte recovery was below acceptance limits for LCS or LCS duplicate 
then the analyte results in the associated analytical batch were qualified (“UJ” 
for non-detects and “J” for detected results). 

 If the analyte recovery was less than 10 percent, the analyte results in the 
associated analytical batch were rejected and qualified “R”. 

 
Percent recoveries and RPDs for the LCS/LCS duplicate were within acceptance limits 
except for the following: 
 

 For the analytical batch P7J1919 the RPD between the LCS and LSD 
duplicate recoveries exceeded the control limits for 1,1 dichloroethane, cis-
1,2-dichloroethene, methylene chloride, and trichlorofluromethane.  Data 
qualification was not required because the LCS and LCS duplicate recoveries 
were within acceptance limits. 

 For the analytical batch P7J2224, the LCS and LCS duplicate percent 
recovery exceeded the control limits for acetone.  Data qualification was not 
required because the associated sample was not detected for this analyte. 

 For the analytical batch P7J2223, the LCS and LCS duplicate percent 
recoveries exceeded the control limits for acetone.  Data qualification was not 
required because the associated sample was not detected for this analyte. 

 

1.7 MS/MSD Recovery and RPD 

 
MS/MSD samples were performed at the required frequency and were evaluated by the 
following criteria: 

 If MS or MSD recovery for an analyte is above acceptance limits but the 
analyte is not detected in the associated analytical batch, then data 
qualification was not required. 

 If MS or MSD recovery for an analyte is above acceptance limits and the 
analyte is detected in the associated analytical batch, the analyte results were 
qualified “J”. 

 Low MS/MSD recoveries for inorganic parameters result in sample 
qualification of the associated analytical batch. 

 Low MS/MSD recoveries for organic parameters result in the data 
qualification of the unspiked sample rather than the analytical batch. 

 Results were not qualified based on non-project specific MS/MSD (i.e., batch 
QC) recoveries. 
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Percent recoveries and RPDs for the MS/MSD duplicate were within acceptance limits 
except for the following: 
 

 The MS/MSD recovery and RPD associated with the analytical batch P7J2224 
were outside of acceptance limits for 1,1,2,2-tetrachloroethane, 
trichloroethene, and vinyl acetate.  Data qualification was not required 
because the spiked sample was not project-specific (i.e., batch QC). 

 For the analytical batch P7J2223 the RPD between MS and MS duplicate 
percent recoveries exceeded the control limits for styrene.  Data qualification 
was not required because the MS and MS duplicate recoveries were within 
acceptance limits. 

 The MS/MSD recovery associated with the analytical batch 7J24115 were not 
within the acceptance limits for sodium.  Data qualification was not required 
because the spiked sample was not project-specific (i.e., batch QC). 

 The 524.1 MS/MSD recoveries associated with the analytical batch C7J2220 
were not within the acceptance limits for many of the analytes tested.  Data 
qualification was not required because the spiked sample was not project-
specific (i.e., batch QC). 

 The MS/MSD recovery associated with the analytical batch P7J2325 were not 
within the acceptance limits for calcium.  Data qualification was not required 
because the spiked sample was not project-specific (i.e., batch QC). 

 

1.8 Laboratory Duplicates 

One laboratory duplicate was analyzed during the sample analysis.  The RPD was greater 
than the RPD limit, however, data qualification was not required because the laboratory 
duplicate was not project-specific.   
 

1.9 Field Duplicates 

One field duplicate was collected during this monitoring event and submitted for 
analysis. The RPD between the field duplicate and its associated samples were calculated 
and presented in Table 2. Field duplicates were evaluated by the following criteria: 

 If an analyte is detected at a concentration greater than five times the method 
reporting limit, the RPD should be less than 25 percent. 

 If an analyte is detected between the sample and field duplicate less than five 
times the method reporting limit, the difference between the sample and the 
field duplicate should not exceed the method reporting limit. 

All field duplicates met acceptance criteria. 
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1.9 Surrogates 

Surrogates for all organic parameters were recovered within acceptance limits.  

 

2.0 Completeness Summary  

Two types of completeness were calculated for this project: contract and technical. As 
specified in the project DQOs, the goal for completeness for the site is 90 percent. 
Results indicated as not reportable by the laboratory are not included in the completeness 
calculations. The following equations are used to calculate the two types of completeness. 
 

% Contract Completeness = 
(Number of contract compliant results/ 

Number of reported results) 
x 100 

 
% Technical Completeness = 

(Number of usable results/Number of reported results) 
x 100 

 
The overall contract completeness included the evaluation of the protocol and contract 
deviations for holding times, blanks, MS/MSD, and LCS attained for the field samples 
was 100 percent.  The technical completeness, which included all QC parameters, 
attained for the field samples was 100 percent. The completeness results are provided in 
Table 3. All of the results were considered usable for the intended purposes and the 
project DQOs have been met. 



MW Table 1
Sampling and Analysis Schedule

Groundwater Monitoring Data Verification

 Lab ID Collected Sample Type Parameters
MW-1 PQJ0742-02 10/16/2007 N VOCs (8260), 1,4-Dioxane, Perchlorate (314.0)  
MW-2 PQJ0742-01 10/16/2007 N VOCs (8260), 1,4-Dioxane, Perchlorate (314.0)  
TB101607 PQJ0742-03 10/16/2007 TB VOCs (8260), 1,4-Dioxane
FD101607 PQJ0742-04 10/16/2007 FD of MW-1 VOCs (8260), 1,4-Dioxane, Perchlorate (314.0)  
MW-11 PQJ0836-01 10/17/2007 N  Perchlorate (332.0)
MW-11 PQJ0835-01 10/17/2007 N  Perchlorate (314.0)
MW-5 PQJ0835-02 10/17/2007 N  Perchlorate (314.0)
MW-6 PQJ0835-03 10/17/2007 N  Perchlorate (314.0)
PW-1 PQJ0835-04 10/17/2007 N VOCs (8260), 1,4-Dioxane, Metals (200.7 and 245.1), Perchlorate (314.0)
POE PQJ0835-05 10/17/2007 N VOCs (524.2), 1,4-Dioxane, Metals (200.7 and 245.1),Perchlorate (314.0)
TB101707 PQJ0835-06, 07, 08 10/17/2007 TB VOCs (8260 and 524.2), 1,4-Dioxane

Notes:

Metals = arsenic, barium, cadmium, calcium chromium, lead, magnesium, mercury, potassium, selenium, silver, and sodium

VOCs = volatile organic compounds 

N = normal field sample

FD = field duplicate

TB = trip blank
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MW Table 2
Field Duplicate Summary

Groundwater Monitoring Data Verification

Sample ID /
Field Duplicate ID

Parameters
Sample
Result

Field Duplicate
Result

RPD
(%)

Perchlorate 70 69 1.4

1,4 Dioxane 1.0 <1.0 NC
All Analytes ND ND NC

Notes:
RPD = Relative percent difference; [(difference)/(average*1/2)]*100
ND = No analytes detected
NC = Not calculated
Field duplicate RPD acceptance limits is 35 percent for results greater than 5 times the reporting limit; for results
less than 5 times the reporting limit, the difference between sample and field duplicate results should be 
less than the reporting limit
 

Volatile Organic Compounds

InorganicsMW-1/
FD101607
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MW Table 3
Completeness Summary

Groundwater Monitoring Data Verification

Parameters
Total Number of 

Samples

Number in 
Contractual 
Compliance

Percent 
Contractual 
Compliance

Number of 
Usable Results

Percent 
Technical 

Compliance

Perchlorate 314.0 8 8 100 8 100

Perchlorate 332 1 1 100 1 100

All Analytes 4 4 100 4 100

1,4-Dioxane 5 5 100 5 100

All Analytes 1 1 100 1 100

All Analytes 2 2 100 2 100
Notes:
Number of samples used in completeness calculations includes field samples and field duplicates
Percent Contractual Compliance = (Number of contract compliant results/Number of reported results) * 100
Percent Technical Compliance = (Number of usable results/Number of reported results) * 100

Inorganics

Volatile Organic Compounds (8260)

Volatile Organic Compounds (524.2)

Metals

 3994-003
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GROUNDWATER MONITORING DATA VERIFICATION SUMMARY 

SITE MONITORING WELLS- JANUARY 2008 

1.0 INTRODUCTION 

This summary presents data verification results for groundwater samples collected from 
Universal Propulsion Company, Inc. (UPCO) wells during the January 2008 monitoring 
event.  The data review was performed in accordance with the procedures specified in the 
Remedial Investigation Workplan Vol. II Quality Assurance Project Plan (QAPP) 
(Hargis+Associates, Inc. 2004), USEPA Functional Guidelines for Organic and Inorganic 
Data Review (USEPA, 1999 and 2002), and quality assurance and control parameters set 
by the project laboratory (TestAmerica). 
 
A total of fourteen groundwater samples were collected and submitted to TestAmerica for 
the following parameters: 

 metals by USEPA Methods 200.7,  200.8, and 245.1; 

 perchlorate by USEPA Method 314.0; and 

 volatile organic compounds (VOCs) by USEPA Method 8260B and 524.2. 
 
Additionally, seven field quality assurance samples (i.e., field duplicate and trip blanks) 
were collected and analyzed as part of the sampling program. Table 1 lists the samples 
and associated analytical parameters. 
 

1.1 Data Quality Assessment 

Sample results were subject to a Level III data review that includes an evaluation of the 
following quality control (QC) parameters: 

 sample receipt temperatures; 

 holding times; 

 method blanks; 

 laboratory control samples (LCS); 

 matrix spike/matrix spike duplicates (MS/MSD); 

 field duplicates; and 

 surrogates (for organic parameters).  

 

Results that required qualification based on the data verification are summarized in Table 
2. 
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1.2 Data Qualifiers 

The data qualifiers used to qualify analytical results associated with QC parameters 
outside data quality objectives are defined below: 

J The analyte was positively identified; however, the result should be 
considered an estimated value. 

UJ The reporting limit is considered an estimated value. 

R Quality control indicates that the data is not usable 
 
Results qualified as “J” or UJ” are of acceptable data quality and may be used 
quantitatively to fulfill the objectives of the analytical program, per USEPA guidelines.  
The results associated with this sampling event required no data qualification.   
 

1.3 Sample Preservation and Temperature Upon Laboratory Receipt 

Samples were received intact and at the correct temperature (4+2° Celsius) at the project 
laboratory except for the following: 

 The samples collected on January 15, 16, 17, and 18, 2008, were received intact at 
1° Celsius. This temperature outlier did not significantly impact sample results, so 
data qualification was not required.  

 

1.4 Holding Times 

Samples were extracted and analyzed within the holding time limits set by the respective 
USEPA methods with the following exception: 

 Sample MW-2 was analyzed for 1,4-Dioxane two days outside of the required 
holding time.  The 1,4-Dioxane result was qualified “J” to indicate a potential low 
bias. 

  

1.5 Blank Contamination 

Method blanks and trip blanks were performed at the required frequencies. Target 
compounds were not detected in the blanks.  
  

1.6 LCS/LCS Duplicate Recovery and Relative Percent Difference 

LCS/LCS duplicates were performed at the required frequency and were evaluated based 
on the following criteria: 
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 If the analyte recovery was above acceptance limits for LCS or LCS duplicate 
but the analyte was not detected in the associated batch, then data 
qualification was not required. 

 If the analyte recovery was above acceptance limits for LCS or LCS duplicate 
and the analyte was detected in the associated batch, then the analyte results 
were qualified “J”. 

 If the analyte recovery was below acceptance limits for LCS or LCS duplicate 
then the analyte results in the associated analytical batch were qualified (“UJ” 
for non-detects and “J” for detected results). 

 If the analyte recovery was less than 10 percent, the analyte results in the 
associated analytical batch were rejected and qualified “R”. 

 
Percent recoveries and RPDs for the LCS/LCS duplicate were within acceptance limits 
except for the following: 
 

 For the analytical batch P8A2538, the LCS and LCS duplicate percent 
recoveries exceeded the control limits for chloroethane and vinyl acetate.  
Data qualification was not required because the associated samples were not 
detected for these analytes. 

 For the analytical batch P8A2825, the LCS and LCS duplicate percent 
recoveries exceeded the control limits for vinyl acetate.  Data qualification 
was not required because the associated samples were not detected for this 
analyte. 

 For the analytical batch P8A3127, the LCS and LCS duplicate percent 
recoveries exceeded the control limits for dichlorofluoromethane and vinyl 
acetate.  Data qualification was not required because the associated samples 
were not detected for these analytes. 

 For the analytical batch P8B0119, the LCS and LCS duplicate percent 
recoveries exceeded the control limits for dichlorofluoromethane and vinyl 
acetate.  Data qualification was not required because the associated samples 
were not detected for these analytes. 

 For the analytical batch P8A3127, the RPD between the LCS and LCS 
duplicate recoveries exceeded the control limits for several analytes.  Data 
qualification was not required because the LCS and LCS duplicate recoveries 
were within acceptance limits. 

 

1.7 MS/MSD Recovery and RPD 

MS/MSD samples were performed at the required frequency and were evaluated by the 
following criteria: 
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 If MS or MSD recovery for an analyte is above acceptance limits but the 
analyte is not detected in the associated analytical batch, then data 
qualification was not required. 

 If MS or MSD recovery for an analyte is above acceptance limits and the 
analyte is detected in the associated analytical batch, the analyte results were 
qualified “J”. 

 Low MS/MSD recoveries for inorganic parameters result in sample 
qualification of the associated analytical batch. 

 Low MS/MSD recoveries for organic parameters result in the data 
qualification of the unspiked sample rather than the analytical batch. 

 Results were not qualified based on non-project specific MS/MSD (i.e., batch 
QC) recoveries. 

 
Percent recoveries and RPDs for the MS/MSD were within acceptance limits except for 
the following: 
 

 The MS/MSD recoveries associated with the analytical batch P8A2538 were 
outside of acceptance limits for chloroethane, chloromethane, 
tetrachloroethene, and vinyl acetate.  Data qualification was not required 
because the spiked sample was not project-specific (i.e., batch QC). 

 The MS/MSD recoveries associated with the analytical batch P8A2825 were 
outside of acceptance limits for chloroethane.  Data qualification was not 
required because the spiked sample was not project-specific (i.e., batch QC). 

 The MS/MSD recoveries associated with the analytical batch P8A3127 were 
above acceptance limits for chloroethane, chloromethane, 
dichlorodifluoromethane, methylene chloride, vinyl acetate, and 1,1-
Dichloroethane.  Data qualification was not required because the associated 
samples were not detected for these analytes. 

 For the analytical batch P8B0119, the RPD between MS and MSD percent 
recoveries exceeded the control limits for several analytes.  Data qualification 
was not required because the MS and MSD recoveries were within acceptance 
limits.  The MS/MSD recovery associated with this analytical batch was 
outside the acceptance limits for chloromethane.  Data qualification was not 
required because the MS/MSD recovery for this analyte was high and the 
associated samples were not detected for this analyte. 

 The MS/MSD recovery associated with the analytical batch 8A23061 was 
outside of acceptance limits for chromium.  Data qualification was not 
required because the spiked sample was not project-specific (i.e., batch QC). 

 The MS/MSD recoveries associated with the analytical batch C8A2928 were 
outside of acceptance limits for tetrachloroethene, m&p-xylenes, and total 
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xylenes.  Data qualification was not required because the spiked sample was 
not project-specific (i.e., batch QC). 

 

1.8 Field Duplicates 

One field duplicate was collected during this monitoring event and submitted for 
analysis. The RPD between the field duplicate and its associated samples were calculated 
and presented in Table 3. Field duplicates were evaluated by the following criteria: 

 If an analyte is detected at a concentration greater than five times the method 
reporting limit, the RPD should be less than 25 percent. 

 If an analyte is detected between the sample and field duplicate less than five 
times the method reporting limit, the difference between the sample and the 
field duplicate should not exceed the method reporting limit. 

All field duplicates met acceptance criteria. 

 

1.9 Surrogates 

Surrogates for all organic parameters were recovered within acceptance limits.  

 

2.0 Calibration 

The second source calibration verification standard associated with several VOC 
analytical batches had high recoveries for chloroethane and vinyl acetate.  Data 
qualification was not required since the associated samples were not detected for these 
analytes. 

2.1 Completeness Summary  

Two types of completeness were calculated for this project: contract and technical. As 
specified in the project DQOs, the goal for completeness for the site is 90 percent. 
Results indicated as not reportable by the laboratory are not included in the completeness 
calculations. The following equations are used to calculate the two types of completeness. 
 

% Contract Completeness = 
(Number of contract compliant results/ 

Number of reported results) 
x 100 

 
% Technical Completeness = 

(Number of usable results/Number of reported results) 
x 100 
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The overall contract completeness included the evaluation of the protocol and contract 
deviations for holding times, blanks, MS/MSD, and LCS attained for the field samples 
was 100 percent (with the exception of 1,4-Dioxane with 93 percent).  The technical 
completeness, which included all QC parameters, attained for the field samples was 100 
percent. The completeness results are provided in Table 4. All of the results were 
considered usable for the intended purposes and the project DQOs have been met. 



MW Table 1
Sampling and Analysis Schedule

Groundwater Monitoring Data Verification

Sample ID Lab ID Collected Sample Type Parameters
MW-12 PRA0956-01 1/15/2008 N VOCs, 1,4-Dioxane, Perchlorate, Metals 
MW-1 PRA0956-02 1/15/2008 N VOCs, 1,4-Dioxane, Perchlorate, Metals 
TB011508 PRA0956-03 1/15/2008 TB VOCs, 1,4-Dioxane
MW-5 PRA1046-01 1/16/2008 N VOCs, 1,4-Dioxane, Perchlorate, Metals 
MW-11 PRA1046-02 1/16/2008 N VOCs, 1,4-Dioxane, Perchlorate, Metals 
TB011608 PRA1046-03 1/16/2008 TB VOCs, 1,4-Dioxane
FD011608 PRA1046-04 1/16/2008 FD of MW-5 VOCs, 1,4-Dioxane, Perchlorate, Metals 
MW-6 PRA1148-01 1/17/2008 N VOCs, 1,4-Dioxane, Perchlorate, Metals 
MW-7 PRA1148-02 1/17/2008 N VOCs, 1,4-Dioxane, Perchlorate, Metals 
TB011708 PRA1148-03 1/17/2008 TB VOCs, 1,4-Dioxane
MW-4 PRA1219-01 1/19/2008 N VOCs, 1,4-Dioxane, Perchlorate, Metals 
MW-2 PRA1219-02 1/19/2008 N VOCs, 1,4-Dioxane, Perchlorate, Metals 
MW-10 PRA1222-01 1/18/2008 N VOCs, 1,4-Dioxane, Perchlorate, Metals 
PW-1 PRA1222-02 1/18/2008 N VOCs, 1,4-Dioxane, Perchlorate, Metals 
POE PRA1222-03 1/18/2008 N VOCs, 1,4-Dioxane, Perchlorate, Metals 
TB011808-B PRA1222-04 1/18/2008 TB VOCs, 1,4-Dioxane
TB011808-C PRA1222-05 1/18/2008 TB VOCs
MW-9 PRA1222-06 1/18/2008 N VOCs, 1,4-Dioxane, Perchlorate, Metals 
MW-3 PRA1222-07 1/18/2008 N VOCs, 1,4-Dioxane, Perchlorate, Metals 
TB011808-A PRA1222-08 1/18/2008 TB VOCs, 1,4-Dioxane
MW-8 PRA1222-09 1/18/2008 N VOCs, 1,4-Dioxane, Perchlorate, Metals 

Notes:

Metals = arsenic, barium, cadmium, chromium, lead, mercury, selenium, and silver.  In addition, calcium, magnesium, potassium, and sodium were analyed for PW-1 and POE

VOCs = volatile organic compounds analyzed by USEPA Method 8260B; POE and TB011808-C were analyzed by USEPA Method 524.2.

N = normal field sample

FD = field duplicate

TB = trip blank
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MW Table 2
Qualified Results

Groundwater Monitoring Data Verification

Sample ID Analyte Result Units Data Qualifier Comments

MW-2 1,4-Dioxane 2.7 ug/L J Qualified due to holding time exceedance.

Notes:
ug/L - microgram per liter
J = Estimated result
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MW Table 3
Field Duplicate Summary

Groundwater Monitoring Data Verification

Sample ID /
Field Duplicate ID

Parameters
Sample
Result

Field Duplicate
Result

RPD
(%)

Arsenic <0.05 <0.05 NC
Barium 0.051 0.048 6.1
Cadmium <0.005 <0.005 NC
Chromium 0.022 0.021 4.7
Lead <0.05 <0.05 NC
Mercury <0.0002 <0.0002 NC
Selenium <0.05 <0.05 NC
Silver <0.005 <0.005 NC
Inorganics
Perchlorate 25 23 8.3

1,4-Dioxane <1.0 <1.0 NC
All Analytes ND ND NC

Notes:
RPD = Relative percent difference; [(difference)/(average)]*100
ND = No analytes detected
NC = Not calculated
Field duplicate RPD acceptance limits is 25 percent for results greater than 5 times the reporting limit; for results
less than 5 times the reporting limit, the difference between sample and field duplicate results should be 
less than the reporting limit
 

Volatile Organic Compounds

MetalsMW-5/
FD011608
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MW Table 4
Completeness Summary

Groundwater Monitoring Data Verification

Parameters
Total Number of 

Samples

Number in 
Contractual 
Compliance

Percent 
Contractual 
Compliance

Number of 
Usable Results

Percent 
Technical 

Compliance

Perchlorate 314.0 15 15 100 15 100

All Analytes 13 13 100 13 100

1,4-Dioxane 14 13a 93 14 100

All Analytes 1 1 100 1 1

Arsenic 15 15 100 15 100
Barium 15 15 100 15 100
Cadmium 15 15 100 15 100
Calcium 2 2 100 2 100
Chromium 15 15 100 15 100
Lead 15 15 100 15 100
Magnesium 2 2 100 2 100
Mercury 15 15 100 15 100
Potassium 2 2 100 2 100
Selenium 15 15 100 15 100
Silver 15 15 100 15 100
Sodium 2 2 100 2 100

Notes:
Number of samples used in completeness calculations includes field samples and field duplicates, but not blanks.
Percent Contractual Compliance = (Number of contract compliant results/Number of reported results) * 100
Percent Technical Compliance = (Number of usable results/Number of reported results) * 100

a = Qualified due to holding time exceedance.

Inorganics

Volatile Organic Compounds (8260)

Volatile Organic Compounds (524.2)

Metals
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GROUNDWATER MONITORING DATA VERIFICATION SUMMARY 

SITE MONITORING WELLS - APRIL 2008 

1.0 INTRODUCTION 

This summary presents data verification results for groundwater samples collected from 
Universal Propulsion Company, Inc. (UPCO) wells during the April 2008 monitoring 
event.  The data review was performed in accordance with the procedures specified in the 
Remedial Investigation Workplan Vol. II Quality Assurance Project Plan (QAPP) 
(Hargis+Associates, Inc. 2004), USEPA Functional Guidelines for Organic and Inorganic 
Data Review (USEPA, 1999 and 2002), and quality assurance and control parameters set 
by the project laboratory (TestAmerica). 
 
A total of six groundwater samples were collected and submitted to TestAmerica for the 
following parameters: 

 metals by USEPA Methods 200.7 and 245.1; 

 perchlorate by USEPA Method 314.0; and 

 volatile organic compounds (VOCs) by USEPA Method 8260B and 524.2. 
 
Additionally, four field quality assurance samples (i.e., field duplicate and trip blanks) 
were collected and analyzed as part of the sampling program. Table 1 lists the samples 
and associated analytical parameters. 
 

1.1 Data Quality Assessment 

Sample results were subject to a Level III data review that includes an evaluation of the 
following quality control (QC) parameters: 

 sample receipt temperatures; 

 holding times; 

 method blanks; 

 laboratory control samples (LCS); 

 matrix spike/matrix spike duplicates (MS/MSD); 

 field duplicates; and 

 surrogates (for organic parameters).  
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1.2 Data Qualifiers 

The data qualifiers used to qualify analytical results associated with QC parameters 
outside data quality objectives are defined below: 

J The analyte was positively identified; however, the result should be 
considered an estimated value. 

UJ The reporting limit is considered an estimated value. 

R Quality control indicates that the data is not usable 
 
Results qualified as “J” or UJ” are of acceptable data quality and may be used 
quantitatively to fulfill the objectives of the analytical program, per USEPA guidelines.  
The results associated with this sampling event required no data qualification.   
 

1.3 Sample Preservation and Temperature Upon Laboratory Receipt 

Samples were received intact and at the correct temperature (4+2° Celsius) at the project 
laboratory. 
 

1.4 Holding Times 

Samples were extracted and analyzed within the holding time limits set by the respective 
USEPA methods. 
  

1.5 Blank Contamination 

Method blanks and trip blanks were performed at the required frequencies. Target 
compounds were not detected in the blanks. 
  

1.6 LCS/LCS Duplicate Recovery and Relative Percent Difference 

LCS/LCS duplicates were performed at the required frequency and were evaluated based 
on the following criteria: 

 If the analyte recovery was above acceptance limits for LCS or LCS duplicate 
but the analyte was not detected in the associated batch, then data 
qualification was not required. 

 If the analyte recovery was above acceptance limits for LCS or LCS duplicate 
and the analyte was detected in the associated batch, then the analyte results 
were qualified “J”. 

 If the analyte recovery was below acceptance limits for LCS or LCS duplicate 
then the analyte results in the associated analytical batch were qualified (“UJ” 
for non-detects and “J” for detected results). 
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 If the analyte recovery was less than 10 percent, the analyte results in the 
associated analytical batch were rejected and qualified “R”. 

 
Percent recoveries and RPDs for the LCS/LCS duplicate were within acceptance limits. 

1.7 MS/MSD Recovery and RPD 

MS/MSD samples were performed at the required frequency and were evaluated by the 
following criteria: 

 If MS or MSD recovery for an analyte is above acceptance limits but the 
analyte is not detected in the associated analytical batch, then data 
qualification was not required. 

 If MS or MSD recovery for an analyte is above acceptance limits and the 
analyte is detected in the associated analytical batch, the analyte results were 
qualified “J”. 

 Low MS/MSD recoveries for inorganic parameters result in sample 
qualification of the associated analytical batch. 

 Low MS/MSD recoveries for organic parameters result in the data 
qualification of the unspiked sample rather than the analytical batch. 

 Results were not qualified based on non-project specific MS/MSD (i.e., batch 
QC) recoveries. 

 
Percent recoveries and RPDs for the MS/MSD were within acceptance limits  
 

1.8 Field Duplicates 

One field duplicate was collected during this monitoring event and submitted for 
analysis. The RPD between the field duplicate and its associated samples were calculated 
and presented in Table 2. Field duplicates were evaluated by the following criteria: 

 If an analyte is detected at a concentration greater than five times the method 
reporting limit, the RPD should be less than 25 percent. 

 If an analyte is detected between the sample and field duplicate less than five 
times the method reporting limit, the difference between the sample and the 
field duplicate should not exceed the method reporting limit. 

The field duplicate met acceptance criteria. 

 

1.9 Surrogates 

Surrogates for all organic parameters were recovered within acceptance limits.  
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2.0 Calibration 

The second source calibration verification standard had a high recovery for bromoethane.  
Data qualification was not required since the associated samples were not detected for 
this analyte. 

2.1 Completeness Summary  

Two types of completeness were calculated for this project: contract and technical. As 
specified in the project DQOs, the goal for completeness for the site is 90 percent. 
Results indicated as not reportable by the laboratory are not included in the completeness 
calculations. The following equations are used to calculate the two types of completeness. 
 

% Contract Completeness = 
(Number of contract compliant results/ 

Number of reported results) 
x 100 

 
% Technical Completeness = 

(Number of usable results/Number of reported results) 
x 100 

 
The overall contract completeness included the evaluation of the protocol and contract 
deviations for holding times, blanks, MS/MSD, and LCS/LCSD attained for the field 
samples was 100 percent.  The technical completeness, which included all QC 
parameters, attained for the field samples was 100 percent. The completeness results are 
provided in Table 3. All of the results were considered usable for the intended purposes 
and the project DQOs have been met. 
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PRIVATE WELLS MONITORING DATA VERIFICATION SUMMARY 

PRIVATE WELLS- APRIL 2008 

1.0 INTRODUCTION 

This summary presents data verification results for private residential wells adjacent to 
Universal Propulsion Company, Inc. (UPCO) during the April 2008 monitoring event.  
The data review was performed in accordance with the procedures specified in the 
Remedial Investigation Workplan Vol. II Quality Assurance Project Plan (QAPP) 
(Hargis+Associates, Inc. 2004), USEPA Functional Guidelines for Organic and Inorganic 
Data Review (USEPA, 1999 and 2002), and quality assurance and control parameters set 
by the project laboratory (TestAmerica). 
 
A total of 13 groundwater samples were collected and submitted to TestAmerica for the 
following parameters: 

 perchlorate by USEPA Method 314.0 

 
Table 4 lists the samples and associated analytical parameters.  
 

1.1 Data Quality Assessment 

Sample results were subject to a Level III data review that includes an evaluation of the 
following quality control (QC) parameters: 

 sample receipt temperatures; 

 holding times; 

 method blanks; 

 laboratory control samples (LCS); and 

 matrix spike/matrix spike duplicates (MS/MSD); 

 

1.2 Data Qualifiers 

The data qualifiers used to qualify analytical results associated with QC parameters 
outside data quality objectives are defined below: 

J The analyte was positively identified; however, the result should be 
considered an estimated value. 

UJ The reporting limit is considered an estimated value. 

R Quality control indicates that the data is not usable 
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Results qualified as “J” or UJ” are of acceptable data quality and may be used 
quantitatively to fulfill the objectives of the analytical program, per USEPA guidelines.  
The results associated with this sampling event required no data qualification.   
 

1.3 Sample Preservation and Temperature Upon Laboratory Receipt 

Samples were received intact and at the correct temperature (4+2° Celsius) at the project 
laboratory except for the following: 

 One sample collected on April 4, 2008, was received intact at 16° Celsius. Since 
the sample was received in the laboratory one hour following collection, this 
temperature outlier did not significantly impact sample results and data 
qualification was not required.  

 

1.4 Holding Times 

Samples were extracted and analyzed within the holding time limits set by the respective 
USEPA methods. 
  

1.5 Blank Contamination 

Method blanks were performed at the required frequencies. Target compounds were not 
detected in the blanks.  
  

1.6 LCS/LCS Duplicate Recovery and Relative Percent Difference 

LCS/LCS duplicates were performed at the required frequency and were evaluated based 
on the following criteria: 

 If the analyte recovery was above acceptance limits for LCS or LCS duplicate 
but the analyte was not detected in the associated batch, then data 
qualification was not required. 

 If the analyte recovery was above acceptance limits for LCS or LCS duplicate 
and the analyte was detected in the associated batch, then the analyte results 
were qualified “J”. 

 If the analyte recovery was below acceptance limits for LCS or LCS duplicate 
then the analyte results in the associated analytical batch were qualified (“UJ” 
for non-detects and “J” for detected results). 

 If the analyte recovery was less than 10 percent, the analyte results in the 
associated analytical batch were rejected and qualified “R”. 

 
Percent recoveries and RPDs for the LCS/LCS duplicate were within acceptance limits. 



3994-003 7 Final RI Report 
Universal Propulsion Co., Inc.  June 2011 

1.7 MS/MSD Recovery and RPD 

MS/MSD samples were performed at the required frequency and were evaluated by the 
following criteria: 

 If MS or MSD recovery for an analyte is above acceptance limits but the 
analyte is not detected in the associated analytical batch, then data 
qualification was not required. 

 If MS or MSD recovery for an analyte is above acceptance limits and the 
analyte is detected in the associated analytical batch, the analyte results were 
qualified “J”. 

 Low MS/MSD recoveries for inorganic parameters result in sample 
qualification of the associated analytical batch. 

 Low MS/MSD recoveries for organic parameters result in the data 
qualification of the unspiked sample rather than the analytical batch. 

 Results were not qualified based on non-project specific MS/MSD (i.e., batch 
QC) recoveries. 

 
Percent recoveries and RPDs for the MS/MSD were within acceptance limits. 

 

2.0 Completeness Summary  

Two types of completeness were calculated for this project: contract and technical. As 
specified in the project DQOs, the goal for completeness for the site is 90 percent. 
Results indicated as not reportable by the laboratory are not included in the completeness 
calculations. The following equations are used to calculate the two types of completeness. 
 

% Contract Completeness = 
(Number of contract compliant results/ 

Number of reported results) 
x 100 

 
% Technical Completeness = 

(Number of usable results/Number of reported results) 
x 100 

 
The overall contract completeness included the evaluation of the protocol and contract 
deviations for holding times, blanks, MS/MSD, and LCS attained for the field samples 
was 100 percent.  The technical completeness, which included all QC parameters, 
attained for the field samples was 100 percent. The completeness results are provided in 
Table 5. All of the results were considered usable for the intended purposes and the 
project DQOs have been met. 



MW Table 1
Sampling and Analysis Schedule

Groundwater Monitoring Data Verification

Sample ID Lab ID Collected Sample Type Parameters
MW-5 PRD0024-01 3/31/2008 N Perchlorate
MW-1 PRD0024-02 3/31/2008 N Perchlorate
MW-2 PRD0024-03 3/31/2008 N Perchlorate
MW-6 PRD0024-04 3/31/2008 N Perchlorate
FD033108 PRD0024-05 3/31/2008 FD of MW-2 Perchlorate
PW-1 PRD0208-01 4/2/2008 N VOCs, 1,4-Dioxane, Perchlorate, Metals 
POE PRD0208-02 4/2/2008 N VOCs, 1,4-Dioxane, Perchlorate, Metals 
TB040208-A PRD0208-03 4/2/2008 TB VOCs
TB040208-B PRD0208-04 4/2/2008 TB 1,4-Dioxane
TB040208-C PRD0208-05 4/2/2008 TB VOCs  

Notes:

Metals = arsenic, barium, cadmium, chromium, lead, mercury, selenium, and silver.  In addition, calcium, magnesium, 

                potassium, and sodium were analyed for PW-1 and POE

VOCs = volatile organic compounds.  PW-1 and TB040208 were analyzed by USEPA Method 8260B; 

               POE and TB040208-A were analyzed by USEPA Method 524.2.

N = normal field sample

FD = field duplicate

TB = trip blank
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MW Table 2
Field Duplicate Summary

Groundwater Monitoring Data Verification

Sample ID /
Field Duplicate ID

Parameters
Sample
Result

Field Duplicate
Result

RPD
(%)

Perchlorate  86 84 8.9

Notes:
RPD = Relative percent difference; [(difference)/(average)]*100
Field duplicate RPD acceptance limits is 25 percent for results greater than 5 times the reporting limit; for results
less than 5 times the reporting limit, the difference between sample and field duplicate results should be 
less than the reporting limit
 

Perchlorate (ug/l)MW-2/
FD033108
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MW Table 3
Completeness Summary

Groundwater Monitoring Data Verification

Parameters
Total Number of 

Samples

Number in 
Contractual 
Compliance

Percent 
Contractual 
Compliance

Number of 
Usable Results

Percent 
Technical 

Compliance

Perchlorate 6 6 100 6 100

All analytes 1 1 100 1 100

All analytes 2 2 100 2 100

All analytes 2 2 100 2 100

1,4-Dioxane 2 2 100 2 100

Notes:
Number of samples used in completeness calculations includes field samples , but not field duplicates or blanks.
Percent Contractual Compliance = (Number of contract compliant results/Number of reported results) * 100
Percent Technical Compliance = (Number of usable results/Number of reported results) * 100

Perchlorate

VOCs (8260B)

VOCs (542.2)

Total Metals

1,4-Dioxane
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PW Table 4
Sampling and Analysis Schedule

Private Wells Monitoring Data Verification

Sample ID Lab ID Collected Sample Type Parameters
18 E Yearling PRD0159-01 4/1/2008 N Perchlorate by USEPA Method 314.0
16 E Yearling - N PRD0122-01 4/1/2008 N Perchlorate by USEPA Method 314.0
16 E Yearling - O PRD0124-01 4/1/2008 N Perchlorate by USEPA Method 314.0
106 W Yearling PRD0126-01 4/1/2008 N Perchlorate by USEPA Method 314.0
122 W Yearling PRD0127-01 4/1/2008 N Perchlorate by USEPA Method 314.0
218 E Yearling PRD0128-01 4/1/2008 N Perchlorate by USEPA Method 314.0
424 E Yearling PRD0129-01 4/1/2008 N Perchlorate by USEPA Method 314.0
616/604 E Yearling PRD0131-01 4/1/2008 N Perchlorate by USEPA Method 314.0
412 E Yearling PRD0132-01 4/1/2008 N Perchlorate by USEPA Method 314.0
520 E Yearling PRD0148-01 4/1/2008 N Perchlorate by USEPA Method 314.0
25825 N 1st Place PRD0134-01 4/1/2008 N Perchlorate by USEPA Method 314.0
25903 N 2nd Street PRD0147-01 4/1/2008 N Perchlorate by USEPA Method 314.0
820 W Yearling PRD0358-01 4/4/2008 N Perchlorate by USEPA Method 314.0

Notes:

N = normal field sample

 3994-003

Universal Propulsion Co., Inc.

Final RI Report
June 2011



Table 5
Completeness Summary

Private Wells Monitoring Data Verification

Parameters
Total Number of 

Samples

Number in 
Contractual 
Compliance

Percent 
Contractual 
Compliance

Number of 
Usable Results

Percent 
Technical 

Compliance

Perchlorate 13 13 100 13 100

Notes:
Percent Contractual Compliance = (Number of contract compliant results/Number of reported results) * 100
Percent Technical Compliance = (Number of usable results/Number of reported results) * 100

Inorganics
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GROUNDWATER MONITORING DATA VERIFICATION SUMMARY 

SITE MONITORING WELLS - JULY/AUGUST 2008 

 
1.0 INTRODUCTION 

This summary presents data verification results for groundwater samples collected from 
Universal Propulsion Company, Inc. (UPCO) wells during the July/August 2008 
monitoring event.  The data review was performed in accordance with the procedures 
specified in the Remedial Investigation Workplan Vol. II Quality Assurance Project Plan 
(QAPP) (Hargis+Associates, Inc. 2004), USEPA Functional Guidelines for Organic and 
Inorganic Data Review (USEPA, 1999 and 2002), and quality assurance and control 
parameters set by the project laboratory (TestAmerica). 
 
A total of sixteen groundwater samples were collected and submitted to TestAmerica for 
the following parameters: 

 metals by USEPA Methods 200.7 and 245.1; 

 perchlorate by USEPA Method 314.0; and 

 volatile organic compounds (VOCs) by USEPA Method 8260B and 524.2. 
 
Additionally, four field quality assurance samples (i.e., trip blanks) were collected and 
analyzed as part of the sampling program. Table 1 lists the samples and associated 
analytical parameters. 
 

1.1 Data Quality Assessment 

Sample results were subject to a Level III data review that includes an evaluation of the 
following quality control (QC) parameters: 

 sample receipt temperatures; 

 holding times; 

 method blanks; 

 laboratory control samples (LCS); 

 matrix spike/matrix spike duplicates (MS/MSD); and, 

 surrogates (for organic parameters).  

 

Results that required qualification based on the data verification are summarized in Table 
2. 
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1.2 Data Qualifiers 

The data qualifiers used to qualify analytical results associated with QC parameters 
outside data quality objectives are defined below: 

J The analyte was positively identified; however, the result should be 
considered an estimated value. 

UJ The reporting limit is considered an estimated value. 

R Quality control indicates that the data is not usable 
 
Results qualified as “J” or UJ” are of acceptable data quality and may be used 
quantitatively to fulfill the objectives of the analytical program, per USEPA guidelines.  
The results associated with this sampling event required no data qualification.   
 

1.3 Sample Preservation and Temperature Upon Laboratory Receipt 

Samples were received intact and at the correct temperature (4+2° Celsius) at the project 
laboratory except for the following: 

 The samples collected on August 8, 2008, were received intact at 0.9° Celsius. 
This temperature outlier did not significantly impact sample results, so data 
qualification was not required. 

 

1.4 Holding Times 

Samples were extracted and analyzed within the holding time limits set by the respective 
USEPA methods.  Sample MW-2 was reanalyzed outside the required holding time, but 
since the original analysis was reported no data qualification was required. 

1.5 Blank Contamination 

Method blanks and trip blanks were performed at the required frequencies. Target 
compounds were not detected in the blanks with the following exception: 

 Acetone was detected at 12 ug/l in the trip blank collected August 1, 2008.  
Data qualification was not required because the associated samples were not 
detected for this analyte. 

  

1.6 LCS/LCS Duplicate Recovery and Relative Percent Difference 

LCS/LCS duplicates were performed at the required frequency and were evaluated based 
on the following criteria: 
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 If the analyte recovery was above acceptance limits for LCS or LCS duplicate 
but the analyte was not detected in the associated batch, then data 
qualification was not required. 

 If the analyte recovery was above acceptance limits for LCS or LCS duplicate 
and the analyte was detected in the associated batch, then the analyte results 
were qualified “J”. 

 If the analyte recovery was below acceptance limits for LCS or LCS duplicate 
then the analyte results in the associated analytical batch were qualified (“UJ” 
for non-detects and “J” for detected results). 

 If the analyte recovery was less than 10 percent, the analyte results in the 
associated analytical batch were rejected and qualified “R”. 

 
Percent recoveries and RPDs for the LCS/LCS duplicate were within acceptance limits 
except for the following: 
 

 For the analytical batch P8H1428, the LCS and LCS duplicate recoveries 
exceeded the control limits for vinyl acetate.  Data qualification was not 
required because the associated samples were not detected for this analyte. 

 For the analytical batch P8H2727, the LCS and LCS duplicate recoveries 
exceeded the control limits for iodomethane.  Data qualification was not 
required because the associated samples were not detected for this analyte. 

 For the analytical batch P8H2823, the LCS and LCS duplicate recoveries 
exceeded the control limits for bromomethane and iodomethane.  Data 
qualification was not required because the associated samples were not 
detected for these analytes. 

 

1.7 MS/MSD Recovery and RPD 

MS/MSD samples were performed at the required frequency and were evaluated by the 
following criteria: 

 If MS or MSD recovery for an analyte is above acceptance limits but the 
analyte is not detected in the associated analytical batch, then data 
qualification was not required. 

 If MS or MSD recovery for an analyte is above acceptance limits and the 
analyte is detected in the associated analytical batch, the analyte results were 
qualified “J”. 

 Low MS/MSD recoveries for inorganic parameters result in sample 
qualification of the associated analytical batch. 

 Low MS/MSD recoveries for organic parameters result in the data 
qualification of the unspiked sample rather than the analytical batch. 
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 Results were not qualified based on non-project specific MS/MSD (i.e., batch 
QC) recoveries. 

 
Percent recoveries and RPDs for the MS/MSD were within acceptance limits except for 
the following: 
 

 The MS/MSD recoveries associated with the analytical batch P8G3117 were 
outside of acceptance limits for vinyl acetate.  Data qualification was not 
required because the MS/MSD recovery for this analyte was high and the 
associated samples were not detected for this analyte. 

 The MS recovery associated with the analytical batch P8H1131 was outside of 
acceptance limits for 1,4-Dioxane.  Data qualification was not required 
because the spiked sample was not project-specific (i.e., batch QC). 

 The MS/MSD recoveries associated with the analytical batch P8H2034 were 
below acceptance limits for Barium, Chromium, and Lead.  Data qualification 
was not required because the spiked sample was not project-specific (i.e. 
batch QC). 

 The MS/MSD recoveries associated with the analytical batch P8H2823 were 
above the acceptance limits for bromomethane and iodomethane.  Data 
qualification was not required because the MS/MSD recoveries for these 
analytes were high and the associated samples were not detected for these 
analytes. 

 

1.9 Surrogates 

Surrogates for all organic parameters were recovered within acceptance limits with the 
following exceptions: 

 The surrogate recovery for dibromofluoromethane in the analytical batch 
P8H1131 was high for sample MW-2.  The associated result for 1,4-dioxane 
was qualified “J” to indicate a potential high bias. 

 The surrogate recovery for toluene-d8 in the analytical batch P8H0646 was 
high for sample PW-1.  The associated results were qualified “J” for detects 
and “UJ” for non-detects to indicate a potential low bias. 

 

2.0 Completeness Summary  

Two types of completeness were calculated for this project: contract and technical. As 
specified in the project DQOs, the goal for completeness for the site is 90 percent. 
Results indicated as not reportable by the laboratory are not included in the completeness 
calculations. The following equations are used to calculate the two types of completeness. 
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% Contract Completeness = 

(Number of contract compliant results/ 
Number of reported results) 

x 100 
 

% Technical Completeness = 
(Number of usable results/Number of reported results) 

x 100 
 
The overall contract completeness included the evaluation of the protocol and contract 
deviations for holding times, blanks, MS/MSD, LCS/LCSD, and surrogates attained for 
the field samples was 86 percent (out of 432 results, 60 required data qualification).  The 
technical completeness, which included all QC parameters, attained for the field samples 
was 100 percent. The completeness results are provided in Table 3. All of the results 
were considered usable for the intended purposes and the project DQOs have been met. 



MW Table 1
Sampling and Analysis Schedule

Groundwater Monitoring Data Verification

Sample ID Lab ID Collected Sample Type Parameters
MW-6 PRG1750-01 7/30/2008 N Perchlorate
MW-5 PRG1750-02 7/30/2008 N Perchlorate
MW-4 PRG1750-03 7/30/2008 N Perchlorate
MW-3 PRG1750-04 7/30/2008 N Perchlorate
MW-2 PRG1750-05 7/30/2008 N VOCs, 1,4-Dioxane, Perchlorate
TB073008 PRG1750-06 7/30/2008 TB VOCs, 1,4-Dioxane
MW-8 PRG1823-01 7/31/2008 N Perchlorate, Metals
MW-10 PRG1823-02 7/31/2008 N Perchlorate
MW-12 PRG1823-03 7/31/2008 N Perchlorate
MW-7 PRH0063-01 8/1/2008 N Perchlorate
MW-9 PRH0063-02 8/1/2008 N Perchlorate
MW-11 PRH0063-03 8/1/2008 N Perchlorate
POE PRH0063-04 8/1/2008 N VOCs, 1,4-Dioxane, Perchlorate, Metals 
PW-1 PRH0063-05 8/1/2008 N VOCs, 1,4-Dioxane, Perchlorate, Metals 
Trip Blank PRH0063-07 8/1/2008 TB VOCs
MW-13 PRH0600-01 8/8/2008 N VOCs, 1,4-Dioxane, Perchlorate, Metals 
MW-15 PRH0600-02 8/8/2008 N VOCs, 1,4-Dioxane, Perchlorate, Metals 
TB080808 PRH0600-03 8/8/2008 TB 1,4-Dioxane
MW-14 PRH1157-01 8/19/2008 N VOCs, 1,4-Dioxane, Perchlorate, Metals 
TB081908 PRH1157-02 8/19/2008 TB VOCs

Notes:

Metals = arsenic, barium, cadmium, chromium, lead, mercury, selenium, and silver.  In addition, calcium, magnesium, potassium, and sodium were analyed for PW-1 and POE

VOCs = volatile organic compounds analyzed by USEPA Method 8260B; Sample POE was analyzed by USEPA Method 524.2.

N = normal field sample

TB = trip blank
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MW Table 2
Qualified Results

Groundwater Monitoring Data Verification

Sample ID Analyte Result Units Data Qualifier Comments
MW-2 1,4-Dioxane 2.6 ug/l J Qualified due to high surrogate recovery
PW-1 1,1,1-Trichloroethane ND ug/l UJ Qualified due to low surrogate recovery
PW-1 1,1,2,2-Tetrachloroethane ND ug/l UJ Qualified due to low surrogate recovery
PW-1 1,1,2-Trichloroethane ND ug/l UJ Qualified due to low surrogate recovery
PW-1 1,1-Dichloroethane ND ug/l UJ Qualified due to low surrogate recovery
PW-1 1,1-Dichloroethene ND ug/l UJ Qualified due to low surrogate recovery
PW-1 1,1-Dichloropropene ND ug/l UJ Qualified due to low surrogate recovery
PW-1 1,2,3-Trichlorobenzene ND ug/l UJ Qualified due to low surrogate recovery
PW-1 1,2,3-Trichloropropane ND ug/l UJ Qualified due to low surrogate recovery
PW-1 1,2,4-Trichlorobenzene ND ug/l UJ Qualified due to low surrogate recovery
PW-1 1,2,4-Trimethylbenzene ND ug/l UJ Qualified due to low surrogate recovery
PW-1 1,2-Dibromoethane (EDB) ND ug/l UJ Qualified due to low surrogate recovery
PW-1 1,2-Dichlorobenzene ND ug/l UJ Qualified due to low surrogate recovery
PW-1 1,2-Dichloroethane ND ug/l UJ Qualified due to low surrogate recovery
PW-1 1,2-Dichloropropane ND ug/l UJ Qualified due to low surrogate recovery
PW-1 1,3,5-Trimethylbenzene ND ug/l UJ Qualified due to low surrogate recovery
PW-1 1,3-Dichlorobenzene ND ug/l UJ Qualified due to low surrogate recovery
PW-1 1,3-Dichloropropane ND ug/l UJ Qualified due to low surrogate recovery
PW-1 1,4-Dichlorobenzene ND ug/l UJ Qualified due to low surrogate recovery
PW-1 2,2-Dichloropropane ND ug/l UJ Qualified due to low surrogate recovery
PW-1 2-Butanone (MEK) ND ug/l UJ Qualified due to low surrogate recovery
PW-1 2-Chlorotoluene ND ug/l UJ Qualified due to low surrogate recovery
PW-1 2-Hexanone ND ug/l UJ Qualified due to low surrogate recovery
PW-1 4-Chlorotoluene ND ug/l UJ Qualified due to low surrogate recovery
PW-1 4-Methyl-2-pentanone (MIBK) ND ug/l UJ Qualified due to low surrogate recovery
PW-1 Acetone ND ug/l UJ Qualified due to low surrogate recovery
PW-1 Benzene ND ug/l UJ Qualified due to low surrogate recovery
PW-1 Bromobenzene ND ug/l UJ Qualified due to low surrogate recovery
PW-1 Bromochloromethane ND ug/l UJ Qualified due to low surrogate recovery
PW-1 Bromodichloromethane ND ug/l UJ Qualified due to low surrogate recovery
PW-1 Bromoform ND ug/l UJ Qualified due to low surrogate recovery
PW-1 Bromomethane ND ug/l UJ Qualified due to low surrogate recovery
PW-1 Carbon tetrachloride ND ug/l UJ Qualified due to low surrogate recovery
PW-1 Chlorobenzene ND ug/l UJ Qualified due to low surrogate recovery
PW-1 Chloroethane ND ug/l UJ Qualified due to low surrogate recovery
PW-1 Chloroform 14 ug/l J Qualified due to low surrogate recovery
PW-1 Chloromethane ND ug/l UJ Qualified due to low surrogate recovery
PW-1 cis-1,2-Dichloroethene ND ug/l UJ Qualified due to low surrogate recovery
PW-1 cis-1,3-Dichloropropene ND ug/l UJ Qualified due to low surrogate recovery
PW-1 Dibromochloromethane ND ug/l UJ Qualified due to low surrogate recovery
PW-1 Dichlorodifluoromethane ND ug/l UJ Qualified due to low surrogate recovery
PW-1 Ethylbenzene ND ug/l UJ Qualified due to low surrogate recovery
PW-1 m,p-Xylenes ND ug/l UJ Qualified due to low surrogate recovery
PW-1 Methyl-tert-butyl Ether (MTBE) ND ug/l UJ Qualified due to low surrogate recovery
PW-1 Methylene Chloride ND ug/l UJ Qualified due to low surrogate recovery
PW-1 n-Butylbenzene ND ug/l UJ Qualified due to low surrogate recovery
PW-1 n-Propylbenzene ND ug/l UJ Qualified due to low surrogate recovery
PW-1 o-Xylene ND ug/l UJ Qualified due to low surrogate recovery
PW-1 p-Isopropyltoluene ND ug/l UJ Qualified due to low surrogate recovery
PW-1 sec-Butylbenzene ND ug/l UJ Qualified due to low surrogate recovery
PW-1 Styrene ND ug/l UJ Qualified due to low surrogate recovery
PW-1 tert-Butylbenzene ND ug/l UJ Qualified due to low surrogate recovery
PW-1 Tetrachloroethene ND ug/l UJ Qualified due to low surrogate recovery
PW-1 Toluene ND ug/l UJ Qualified due to low surrogate recovery
PW-1 trans-1,2-Dichloroethene ND ug/l UJ Qualified due to low surrogate recovery
PW-1 trans-1,3-Dichloropropene ND ug/l UJ Qualified due to low surrogate recovery
PW-1 Trichloroethene ND ug/l UJ Qualified due to low surrogate recovery
PW-1 Trichlorofluoromethane ND ug/l UJ Qualified due to low surrogate recovery
PW-1 Vinyl Acetate ND ug/l UJ Qualified due to low surrogate recovery
PW-1 Vinyl chloride ND ug/l UJ Qualified due to low surrogate recovery

Notes:
ug/l = microgram per liter
J = Estimated result
UJ = Estimated detection limit
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MW Table 3
Completeness Summary

Groundwater Monitoring Data Verification

Parameters
Total Number of 

Samples

Number in 
Contractual 
Compliance

Percent 
Contractual 
Compliance

Number of 
Usable Results

Percent 
Technical 

Compliance

Perchlorate 314.0 16 16 100 16 100

All analytes 5 4a 80 5 100

1,4-Dioxane 6 5b 83 6 100

All Analytes 1 1 100 1 1

Arsenic 6 6 100 6 100
Barium 6 6 100 6 100
Cadmium 6 6 100 6 100
Calcium 2 2 100 2 100
Chromium 6 6 100 6 100
Lead 6 6 100 6 100
Magnesium 2 2 100 2 100
Mercury 6 6 100 6 100
Potassium 2 2 100 2 100
Selenium 6 6 100 6 100
Silver 6 6 100 6 100
Sodium 2 2 100 2 100

Notes:
Number of samples used in completeness calculations includes field samples, but not blanks.
Percent Contractual Compliance = (Number of contract compliant results/Number of reported results) * 100
Percent Technical Compliance = (Number of usable results/Number of reported results) * 100

a = Qualified due to low surrogate recovery
b = Qualified due to high surrogate recovery

Inorganics

Volatile Organic Compounds (8260)

Volatile Organic Compounds (524.2)

Metals
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GROUNDWATER MONITORING DATA VERIFICATION SUMMARY 

SITE MONITORING WELLS -JANUARY 2009 

1.0 INTRODUCTION 

This summary presents data verification results for groundwater samples collected from 
Universal Propulsion Company, Inc. (UPCO) wells during the January 2009 monitoring 
event.  The data review was performed in accordance with the procedures specified in the 
Remedial Investigation Workplan Vol. II Quality Assurance Project Plan (QAPP) 
(Hargis+Associates, Inc. 2004), USEPA Functional Guidelines for Organic and Inorganic 
Data Review (USEPA, 1999 and 2002), and quality assurance and control parameters set 
by the project laboratory (TestAmerica). 
 
A total of seventeen groundwater samples were collected and submitted to TestAmerica 
for the following parameters: 

 metals by USEPA Methods 200.7,  200.8, and 245.1; 

 alkalinity by Standard Method M 2320 B; 

 anions (chloride, nitrate, nitrite, and sulfate) by Standard Method E300.0; 

 total dissolved solids by Standard Method M 2540 C; 

 perchlorate by USEPA Method 314.0; and 

 volatile organic compounds (VOCs) by USEPA Method 8260B and 524.2. 
 
Additionally, six field quality assurance samples (i.e., field duplicate and trip blanks) 
were collected and analyzed as part of the sampling program. Table 1 lists the samples 
and associated analytical parameters. 
 

1.1 Data Quality Assessment 

Sample results were subject to a Level III data review that includes an evaluation of the 
following quality control (QC) parameters: 

 sample receipt temperatures; 

 holding times; 

 method blanks; 

 laboratory control samples (LCS); 

 matrix spike/matrix spike duplicates (MS/MSD); 

 field duplicates; and 
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 surrogates (for organic parameters).  

 

Results that required qualification based on the data verification are summarized in Table 
2. 
 

1.2 Data Qualifiers 

The data qualifiers used to qualify analytical results associated with QC parameters 
outside data quality objectives are defined below: 

J The analyte was positively identified; however, the result should be 
considered an estimated value. 

UJ The reporting limit is considered an estimated value. 

R Quality control indicates that the data is not usable 
 
Results qualified as “J” or UJ” are of acceptable data quality and may be used 
quantitatively to fulfill the objectives of the analytical program, per USEPA guidelines. 
 

1.3 Sample Preservation and Temperature Upon Laboratory Receipt 

Samples were received intact and at the correct temperature (4+2° Celsius) at the project 
laboratory except for the following: 

 The samples collected on January 14, 15, and 16, 2009, were received intact at 1° 
Celsius, 1.8° Celsius, and 0.2° Celsius, respectively. These temperature outliers 
did not significantly impact sample results, so data qualification was not required.  

 

1.4 Holding Times 

Samples were extracted and analyzed within the holding time limits set by the respective 
USEPA methods. 
  

1.5 Blank Contamination 

Method blanks and trip blanks were performed at the required frequencies. Target 
compounds were not detected in the blanks. 
  

1.6 LCS/LCS Duplicate Recovery and Relative Percent Difference 

LCS/LCS duplicates were performed at the required frequency and were evaluated based 
on the following criteria: 
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 If the analyte recovery was above acceptance limits for LCS or LCS duplicate 
but the analyte was not detected in the associated batch, then data 
qualification was not required. 

 If the analyte recovery was above acceptance limits for LCS or LCS duplicate 
and the analyte was detected in the associated batch, then the analyte results 
were qualified “J”. 

 If the analyte recovery was below acceptance limits for LCS or LCS duplicate 
then the analyte results in the associated analytical batch were qualified (“UJ” 
for non-detects and “J” for detected results). 

 If the analyte recovery was less than 10 percent, the analyte results in the 
associated analytical batch were rejected and qualified “R”. 

 
Percent recoveries and RPDs for the LCS/LCS duplicate were within acceptance limits 
except for the following: 
 

 For the analytical batch P9A1419, the LCS duplicate percent recovery 
exceeded the control limits for vinyl acetate.  Data qualification was not 
required because the associated samples were not detected for this analyte. 

 For the analytical batch P9A1540, the LCS duplicate percent recovery 
exceeded the control limits for vinyl acetate.  Data qualification was not 
required because the associated samples were not detected for this analyte. 

 For the analytical batch P9A2132, the RPD between the LCS and LCS 
duplicate recoveries exceeded the control limits for mercury.  Data 
qualification was not required because the associated samples were not 
detected for this analyte and the LCS and LCS duplicate percent recoveries 
were within acceptance limits. 

 

1.7 MS/MSD Recovery and RPD 

MS/MSD samples were performed at the required frequency and were evaluated by the 
following criteria: 

 If MS or MSD recovery for an analyte is above acceptance limits but the 
analyte is not detected in the associated analytical batch, then data 
qualification was not required. 

 If MS or MSD recovery for an analyte is above acceptance limits and the 
analyte is detected in the associated analytical batch, the analyte results were 
qualified “J”. 

 Low MS/MSD recoveries for inorganic parameters result in sample 
qualification of the associated analytical batch. 
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 Low MS/MSD recoveries for organic parameters result in the data 
qualification of the unspiked sample rather than the analytical batch. 

 Results were not qualified based on non-project specific MS/MSD (i.e., batch 
QC) recoveries. 

 
Percent recoveries and RPDs for the MS/MSD were within acceptance limits except for 
the following: 
 

 The MS/MSD percent recoveries associated with the analytical batch 
P9A1419 were outside of acceptance limits for vinyl acetate.  Data 
qualification was not required because the spiked sample was not project-
specific (i.e., batch QC). 

 The MS/MSD percent recoveries associated with the analytical batch 
P9A1344 were outside of acceptance limits for calcium and sodium.  Data 
qualification was not required because the spiked samples were not project-
specific (i.e., batch QC). 

 The MS/MSD percent recoveries and RPD between MS and MSD percent 
recoveries associated with the analytical batch P9A1347 were outside 
acceptance limits for silver.  Data qualification was not required because the 
spiked samples were non project-specific (i.e., batch QC). 

 The MS/MSD percent recoveries associated with the analytical batch 
P9A1545 were outside acceptance limits for silver.  Samples MW-9, MW-8, 
MW-10, MW-4, and MW-6 were qualified “UJ” to indicate a potential low 
bias.  MW-3 was spiked separately for this batch and the MS/MSD recoveries 
for this sample were within acceptance limits. 

 The MS/MSD percent recoveries associated with the analytical batch 
P9A1634 were outside acceptance limits for calcium and sodium.  Data 
qualification was not required because the spiked samples were non project-
specific (i.e., batch QC). 

 The MS/MSD percent recoveries associated with the analytical batch 
P9A1636 were outside acceptance limits for silver.  Data qualification was not 
required because the spiked samples were non project-specific (i.e., batch 
QC). 

 The MS/MSD percent recoveries associated with the analytical batch 
P9A1932 were outside acceptance limits for calcium and sodium.  Calcium 
and sodium results for samples MW-14 and MW-13 were qualified “J” to 
indicate a potential bias. 

 The MS/MSD percent recoveries associated with the analytical batch 
P9A1934 were outside acceptance limits for silver.  Samples MW-5, MW-14, 
and MW-13 were qualified “UJ” to indicate a potential low bias. 
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 The MS prevent recovery associated with the analytical batch P9A2634 was 
outside acceptance limits for isopropylbenzene.  Data qualification was not 
required because the spiked sample was not project-specific (i.e., batch QC). 

 The MS/MSD percent recoveries associated with the analytical batch 
P9A2323 were outside acceptance limits for silver.  Data qualification was not 
required because the spiked sample was non project-specific (i.e., batch QC). 

 

1.8 Field Duplicates 

One field duplicate was collected during this monitoring event and submitted for 
analysis. The RPD between the field duplicate and its associated samples were calculated 
and presented in Table 3. Field duplicates were evaluated by the following criteria: 

 If an analyte is detected at a concentration greater than five times the method 
reporting limit, the RPD should be less than 25 percent. 

 If an analyte is detected between the sample and field duplicate less than five 
times the method reporting limit, the difference between the sample and the 
field duplicate should not exceed the method reporting limit. 

The field duplicate met acceptance criteria. 

 

1.9 Surrogates 

Surrogates for all organic parameters were recovered within acceptance limits.  
 

2.0 COMPLETENESS SUMMARY  

Two types of completeness were calculated for this project: contract and technical. As 
specified in the project DQOs, the goal for completeness for the site is 90 percent. 
Results indicated as not reportable by the laboratory are not included in the completeness 
calculations. The following equations are used to calculate the two types of completeness. 
 

% Contract Completeness = 
(Number of contract compliant results/ 

Number of reported results) 
x 100 

 
% Technical Completeness = 

(Number of usable results/Number of reported results) 
x 100 

 
The overall contract completeness included the evaluation of the protocol and contract 
deviations for holding times, blanks, MS/MSD, and LCS attained for the field samples 
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was 99 percent (out of 1,332 total results, 12 required data qualification).  The technical 
completeness, which included all QC parameters, attained for the field samples was 100 
percent. The completeness results are provided in Table 4. All of the results were 
considered usable for the intended purposes and the project DQOs have been met. 



Table 1
Sampling and Analysis Schedule

Groundwater Monitoring Data Verification

Sample ID Lab ID Collected Sample Type Parameters
TB011209 PSA0574-01 1/12/2009 TB VOCs, 1,4-Dioxane
POE PSA0574-02 1/12/2009 N VOCs, 1,4-Dioxane, Metals, Perchlorate
PW-1 PSA0574-03 1/12/2009 N VOCs, 1,4-Dioxane, Metals, Perchlorate
TB011409 PSA0670-01 1/14/2009 TB VOCs, 1,4-Dioxane
MW-9 PSA0670-02 1/14/2009 N VOCs, 1,4-Dioxane, Metals, Perchlorate
MW-8 PSA0670-03 1/14/2009 N VOCs, 1,4-Dioxane, Metals, Perchlorate
MW-10 PSA0670-04 1/14/2009 N VOCs, 1,4-Dioxane, Metals, Perchlorate
MW-4 PSA0670-05 1/14/2009 N VOCs, 1,4-Dioxane, Metals, Perchlorate
MW-3 PSA0670-06 1/14/2009 N VOCs, 1,4-Dioxane, Metals, Perchlorate
MW-6 PSA0670-07 1/14/2009 N VOCs, 1,4-Dioxane, Metals, Perchlorate
TB011509 PSA0776-01 1/15/2009 TB VOCs, 1,4-Dioxane
MW-7 PSA0776-02 1/15/2009 N VOCs, 1,4-Dioxane, Metals, Perchlorate
MW-15 PSA0776-03 1/15/2009 N VOCs, 1,4-Dioxane, Metals, Perchlorate, General Chemistry
MW-11 PSA0776-04 1/15/2009 N VOCs, 1,4-Dioxane, Metals, Perchlorate
TB011609 PSA0837-01 1/16/2009 TB VOCs, 1,4-Dioxane
MW-5 PSA0837-02 1/16/2009 N VOCs, 1,4-Dioxane, Metals, Perchlorate
MW-14 PSA0837-03 1/16/2009 N VOCs, 1,4-Dioxane, Metals, Perchlorate, General Chemistry
FD011609 PSA0837-04 1/16/2009 FD of MW-13 VOCs, 1,4-Dioxane, Metals, Perchlorate, General Chemistry
MW-13 PSA0837-05 1/16/2009 N VOCs, 1,4-Dioxane, Metals, Perchlorate, General Chemistry
MW-1 PSA1171-01 1/23/2009 N VOCs, 1,4-Dioxane, Metals, Perchlorate
MW-2 PSA1171-02 1/23/2009 N VOCs, 1,4-Dioxane, Metals, Perchlorate
MW-12 PSA1171-03 1/23/2009 N VOCs, 1,4-Dioxane, Metals, Perchlorate
TB012309 PSA1171-04 1/23/2009 TB VOCs

Notes:

Metals = arsenic, barium, cadmium, chromium, lead, mercury, selenium, and silver.  

                 POE, PW-1, MW-13, MW-14, MW-15 and FD011609 were also analyzed for calcium, magnesium, potassium, and sodium.

VOCs = volatile organic compounds analyzed by USEPA Method 8260B; POE was analyzed by USEPA Method 524.2; TB011209 was analyzed by both methods.

Perchlorate = USEPA Method 314.0.

General Chemistry = alkalinity, chloride, nitrate, nitrite, sulfate, total dissolved solids

N = normal field sample

FD = field duplicate

TB = trip blank
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Table 2
Qualified Results

Groundwater Monitoring Data Verification

Sample ID Analyte Result Units Data Qualifier Comments
MW-9 Silver <0.0010 mg/l UJ Qualified due to low MS/MSD recoveries

MW-8 Silver <0.0010 mg/l UJ Qualified due to low MS/MSD recoveries

MW-10 Silver <0.0010 mg/l UJ Qualified due to low MS/MSD recoveries

MW-4 Silver <0.0010 mg/l UJ Qualified due to low MS/MSD recoveries

MW-6 Silver <0.0010 mg/l UJ Qualified due to low MS/MSD recoveries

MW-14 Calcium 63 mg/l J Qualified due to low MS/MSD recoveries

MW-14 Silver <0.0010 mg/l UJ Qualified due to low MS/MSD recoveries

MW-14 Sodium 51 mg/l J Qualified due to low MS/MSD recoveries

MW-13 Calcium 33 mg/l J Qualified due to low MS/MSD recoveries

MW-13 Silver <0.0010 mg/l UJ Qualified due to low MS/MSD recoveries

MW-13 Sodium 51 mg/l J Qualified due to low MS/MSD recoveries

MW-5 Silver <0.0010 mg/l UJ Qualified due to low MS/MSD recoveries

Notes:
mg/L - milligrams per liter

J = estimated result

UJ = estimated reporting limit

MS/MSD = matrix spike / matrix spike duplicate

ND = analyte not detected
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Table 3
Field Duplicate Summary

Groundwater Monitoring Data Verification

Sample ID /
Field Duplicate ID

Parameters
Sample
Result

Field Duplicate
Result

RPD
(%)

Arsenic 0.0042 0.0043 2.4
Barium 0.070 0.071 1.4
Cadmium <0.0010 <0.0010 NC
Calcium 33 33 <1.0
Chromium 0.0012 0.0012 <1.0
Lead <0.0010 <0.0010 NC
Magnesium 15 15 <1.0
Mercury <0.00020 <0.00020 NC
Potassium 2.7 2.7 <1.0
Selenium <0.0020 <0.0020 NC
Silver <0.0010 <0.0010 NC
Sodium 51 50 2.0
Other Inorganics (ug/l)
Perchlorate 190 180 5.4

1,4-Dioxane <2.0 <2.0 NC
All Other Analytes ND ND NC

Alkalinity as CaCO3 230 220 4.4
Bicarbonate Alkalinity as CaCO3 230 220 4.4
Carbonate Alkalinity as CaCO3 <6.0 <6.0 NC
Chloride 15 15 <1.0
Hydroxide Alkalinity as CaCO3 <6.0 <6.0 NC
Nitrate-N 1.2 1.2 <1.0
Nitrite-N <0.20 <0.20 NC
Sulfate 20 20 <1.0
Total Dissolved Solids 260 260 <1.0

Notes:
RPD = Relative percent difference; [(difference)/(average)]*100
ND = No analytes detected
NC = Not calculated
Field duplicate RPD acceptance limits is 25 percent for results greater than 5 times the reporting limit; for results
less than 5 times the reporting limit, the difference between sample and field duplicate results should be 
less than the reporting limit
 

Volatile Organic Compounds (ug/l)

Metals (mg/l)

General Chemistry (mg/l)

MW-13/
FD011609

 3994-003
Universal Propulsion Co., Inc.

Final RI Report
June 2011



Table 4
Completeness Summary

Groundwater Monitoring Data Verification

Parameters
Total Number of 

Samples

Number in 
Contractual 
Compliance

Percent 
Contractual 
Compliance

Number of 
Usable Results

Percent 
Technical 

Compliance

All Analytes 16 16 100 16 100

1,4-Dioxane 17 17 100 17 100

All Analytes 1 1 100 1 100

Arsenic 17 17 100 17 100
Barium 17 17 100 17 100
Cadmium 17 17 100 17 100

Calcium 5 3a 60 5 100
Chromium 17 17 100 17 100
Lead 17 17 100 17 100
Magnesium 5 5 100 5 100
Mercury 17 17 100 17 100
Potassium 5 5 100 5 100
Selenium 17 17 100 17 100

Silver 17 9a 53 17 100

Sodium 5 3a 60 5 100

Alkalinity as CaCO3 3 3 100 3 100
Bicarbonate Alkalinity as CaCO3 3 3 100 3 100
Carbonate Alkalinity as CaCO3 3 3 100 3 100
Chloride 3 3 100 3 100
Hydroxide Alkalinity as CaCO3 3 3 100 3 100
Nitrate-N 3 3 100 3 100
Nitrite-N 3 3 100 3 100
Sulfate 3 3 100 3 100
Total Dissolved Solids 3 3 100 3 100

Perchlorate 17 17 100 17 100

Notes:
Number of samples used in completeness calculations includes field samples but not field duplicates or trip blanks.
Percent Contractual Compliance = (Number of contract compliant results/Number of reported results) * 100
Percent Technical Compliance = (Number of usable results/Number of reported results) * 100

a = Qualified due to matrix spike/matrix spike duplicate outlier.

Volatile Organic Compounds (8260)

Volatile Organic Compounds (524.2)

Metals

General Chemistry

Other Inorganics
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GROUNDWATER MONITORING DATA VERIFICATION SUMMARY 

SITE MONITORING WELLS – APRIL 2009 

1.0 INTRODUCTION 

This summary presents data verification results for groundwater samples collected from 
Universal Propulsion Company, Inc. (UPCO) wells during the April 2009 monitoring 
event.  The data review was performed in accordance with the procedures specified in the 
Remedial Investigation Workplan Vol. II Quality Assurance Project Plan (QAPP) 
(Hargis+Associates, Inc. 2004), USEPA Functional Guidelines for Organic and Inorganic 
Data Review (USEPA, 1999 and 2002), and quality assurance and control parameters set 
by the project laboratory (TestAmerica). 
 
A total of six groundwater samples were collected and submitted to TestAmerica for the 
following parameters: 

 metals by USEPA Methods 200.7,  200.8, and 245.1; 

 perchlorate by USEPA Method 314.0; and 

 volatile organic compounds (VOCs) by USEPA Method 8260B. 
 
Additionally, two field quality assurance samples (i.e., field duplicate and trip blank) 
were collected and analyzed as part of the sampling program. Table A-1 lists the samples 
and associated analytical parameters. 

2.0 QUALITY CONTROL PARAMETERS REVIEWED 

Sample results were subject to a Level III data review that includes an evaluation of the 
following quality control (QC) parameters: 

 Chain-of-Custody 

 Sample preservation and Temperature Upon Laboratory Receipt; 

 Holding Times; 

 Blank Contamination (method blanks, trip blanks); 

 Surrogate Recovery (for organic parameters); 

 Laboratory Control Sample (LCS) Recovery and Relative Percent Difference 
(RPD); 

 Matrix Spike/Matrix Spike Duplicate (MS/MSD) Recovery and RPD; and 

 Duplicates (field duplicates). 
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The data qualifiers used to qualify the analytical results associated with QC parameters 
outside of the established data quality objectives are defined below: 

J The analyte was positively identified; however, the result should be 
considered an estimated value. 

UJ The reporting limit is considered an estimated value. 

R Quality control indicates that the data is not usable. 
 
Results qualified as “J” or UJ” are of acceptable data quality and may be used 
quantitatively to fulfill the objectives of the analytical program, per EPA guidelines. 
 
The results associated with this sampling event required no data qualification. 

2.1 CHAIN-OF-CUSTODY 

The chain-of-custody documentation associated with project samples was found to be 
complete. Chain-of-custodies included sample identifications, date and time of collection, 
requested parameters, and relinquished/received signatures. 

2.2 SAMPLE PRESERVATION AND TEMPERATURE UPON 
LABORATORY RECEIPT  

Samples collected were received preserved and intact at the project laboratory. Samples 
were received at the correct temperature (4+2° Celsius) at the project laboratory.  

2.3 HOLDING TIMES 

Samples were extracted and analyzed within the holding time limits set by the respective 
USEPA methods. 

2.4 BLANK CONTAMINATION 

2.4.1 Method Blank 

Method blanks were analyzed at the appropriate frequency as specified in the project 
laboratory’s QAPP.  Target compounds were not detected in method blanks. 

2.4.2 Trip Blank 

Trip blanks were analyzed at the appropriate frequency as specified in the Remedial 
Investigation Workplan Vol. II Quality Assurance Project Plan (QAPP) 
(Hargis+Associates, Inc. 2004).  Target compounds were not detected in the trip blanks. 

2.5 SURROGATE RECOVERY 

Surrogate recoveries for the organic analyses were within laboratory acceptance limits. 
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2.6 LCS RECOVERY AND RPD 

LCS/LCS duplicates were performed at the required frequency and were evaluated based 
on the following criteria: 

 If the analyte recovery was above acceptance limits for the LCS or LCS 
duplicate, but the analyte was not detected in the associated batch, then data 
qualification was not required. 

 If the analyte recovery was above acceptance limits for the LCS or LCS 
duplicate and the analyte was detected in the associated batch, then the analyte 
results were qualified “J”. 

 If the analyte recovery was below acceptance limits for LCS or LCS duplicate 
then the analyte results in the associated analytical batch were qualified (“UJ” 
for non-detects and “J” for detected results). 

 If the analyte recovery was less than 10 percent, the analyte results in the 
associated analytical batch were rejected and qualified “R”. 

 
LCS/LCSD percent recoveries and RPDs were within acceptance limits except for the 
following: 
 

 For the analytical batch P9D2415, the LCS and LCS duplicate percent 
recoveries exceeded the control limits for vinyl acetate.  Data qualification 
was not required because the associated samples were not detected for this 
analyte. 

2.7 MS/MSD RECOVERY AND RPD 

MS/MSD samples were performed at the required frequency and were evaluated by the 
following criteria: 

 If the MS or MSD recovery for an analyte was above acceptance limits but the 
analyte was not detected in the associated analytical batch, then data 
qualification was not required. 

 If the MS or MSD recovery for an analyte was above acceptance limits and 
the analyte was detected in the associated analytical batch, then analyte results 
were qualified “J”.  

 Low MS/MSD recoveries for inorganic parameters result in sample 
qualification of the associated analytical batch. 

 Low MS/MSD recoveries for organic parameters result in the data 
qualification of the unspiked sample rather than the analytical batch. 
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 Results were not qualified based on non-project specific MS/MSD (i.e., batch 
QC) recoveries. 

 
MS/MSD percent recoveries and RPDs were within acceptance limits except for the 
following: 
 

 The MS and MS duplicate percent recoveries associated with the analytical 
batch P9D2415 were outside of acceptance limits for vinyl acetate.  Data 
qualification was not required because the spiked sample was not project-
specific (i.e., batch QC). 

 The MS duplicate percent recoveries associated with the analytical batch 
P9D0776 were outside of acceptance limits for mercury.  Data qualification 
was not required because the spiked samples were not project-specific (i.e., 
batch QC). 

 The MS and MS duplicate percent recoveries associated with the analytical 
batch P9D1645 were outside acceptance limits for silver.  Data qualification 
was not required because the spiked samples were non project-specific (i.e., 
batch QC). 

 The MS and MS duplicate percent recoveries associated with the analytical 
batch P9D1603 were outside acceptance limits for calcium and sodium.  Data 
qualification was not required because the spiked samples were non project-
specific (i.e., batch QC). 

 

2.8 DUPLICATES 

2.8.1 Field Duplicates 

One field duplicate was collected during this monitoring event and submitted for 
analysis. The RPD between the field duplicate and its associated samples were calculated 
and presented in Table A-2. Field duplicates were evaluated by the following criteria: 

 If an analyte is detected at a concentration greater than five times the method 
reporting limit, the RPD should be less than 25 percent. 

 If an analyte is detected between the sample and field duplicate less than five 
times the method reporting limit, the difference between the sample and the 
field duplicate should not exceed the method reporting limit. 

The field duplicate met acceptance criteria. 
 

3.0 COMPLETENESS SUMMARY  

Two types of completeness were calculated for this project: contract and technical.  
Results indicated as not reportable by the laboratory are not included in the completeness 
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calculations. The following equations were used to calculate the two types of 
completeness: 

 

 

 

 
The overall contract completeness, which includes the evaluation of protocol and contract 
deviations, which includes the evaluation of the QC parameters listed in Section 2.0, was 
100 percent.  The technical completeness attained for this monitoring period was 100 
percent.  The completeness results are provided in Table A-3. The results for the 
performance monitoring events were considered usable for the intended purposes and the 
project DQOs have been met. 
 

 



Table 1
Sampling and Analysis Schedule

Groundwater Monitoring Data Verification

Sample ID Lab ID Collected Sample Type Parameters
TB041509 PSD0912-01 4/15/2009 TB VOCs, 1,4-Dioxane
FD041509 PSD0912-02 4/15/2009 FD of MW-1 Perchlorate
MW-6 PSD0912-03 4/15/2009 N Perchlorate
MW-5 PSD0912-04 4/15/2009 N Perchlorate
MW-1 PSD0912-05 4/15/2009 N Perchlorate
MW-2 PSD0912-06 4/15/2009 N Perchlorate
PW-1 PSD0912-07 4/15/2009 N VOCs, 1,4-Dioxane, Metals, Perchlorate
MW-13 PSD1030-01 4/16/2009 N Perchlorate

Notes:

Metals = arsenic, barium, cadmium, chromium, lead, mercury, selenium, silver, calcium, magnesium, potassium, and sodium.  

VOCs = volatile organic compounds analyzed by USEPA Method 8260B

Perchlorate = USEPA Method 314.0.

N = normal field sample

FD = field duplicate

TB = trip blank
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Table 2
Field Duplicate Summary

Groundwater Monitoring Data Verification

Sample ID /
Field Duplicate ID

Parameters
Sample
Result

Field Duplicate
Result

RPD
(%)

Inorganics (ug/l)
Perchlorate 76 75 1.3

Notes:
RPD = Relative percent difference; [(difference)/(average)]*100
ND = No analytes detected
NC = Not calculated
Field duplicate RPD acceptance limits is 25 percent for results greater than 5 times the reporting limit; for results
less than 5 times the reporting limit, the difference between sample and field duplicate results should be 
less than the reporting limit
 

MW-1/
FD041509
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Table 3
Completeness Summary

Groundwater Monitoring Data Verification

Parameters
Total Number of 

Samples

Number in 
Contractual 
Compliance

Percent 
Contractual 
Compliance

Number of 
Usable Results

Percent 
Technical 

Compliance

All Analytes 1 1 100 1 100

1,4-Dioxane 1 1 100 1 100

Arsenic 1 1 100 1 100
Barium 1 1 100 1 100
Cadmium 1 1 100 1 100
Calcium 1 1 100 1 100
Chromium 1 1 100 1 100
Lead 1 1 100 1 100
Magnesium 1 1 100 1 100
Mercury 1 1 100 1 100
Potassium 1 1 100 1 100
Selenium 1 1 100 1 100
Silver 1 1 100 1 100
Sodium 1 1 100 1 100

Perchlorate 6 6 100 6 100

Notes:
Number of samples used in completeness calculations includes field samples but not field duplicates or trip blanks.
Percent Contractual Compliance = (Number of contract compliant results/Number of reported results) * 100
Percent Technical Compliance = (Number of usable results/Number of reported results) * 100

Volatile Organic Compounds (8260)

Metals

Other Inorganics
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GROUNDWATER MONITORING DATA VERIFICATION SUMMARY 

SITE MONITORING WELLS – AUGUST 2009 

1.0 INTRODUCTION 

This summary presents data verification results for groundwater samples collected from 
Universal Propulsion Company, Inc. (UPCO) wells during the July and August 2009 
monitoring event.  The data review was performed in accordance with the procedures 
specified in the Remedial Investigation Workplan Vol. II Quality Assurance Project Plan 
(QAPP) (Hargis+Associates, Inc. 2004), USEPA Functional Guidelines for Organic and 
Inorganic Data Review (USEPA, 1999 and 2002), and quality assurance and control 
parameters set by the project laboratory (TestAmerica). 
 
A total of 20 groundwater samples were collected and submitted to TestAmerica for the 
following parameters: 

 metals by USEPA Methods 200.7,  200.8, and 245.1; 

 perchlorate by USEPA Method 314.0; and 

 volatile organic compounds (VOCs) by USEPA Method 8260B. 
 
Additionally, four field quality assurance samples (i.e., field duplicates and trip blanks) 
were collected and analyzed as part of the sampling program. Table A-1 lists the samples 
and associated analytical parameters. 

2.0 QUALITY CONTROL PARAMETERS REVIEWED 

Sample results were subject to a Level III data review that includes an evaluation of the 
following quality control (QC) parameters: 

 Chain-of-Custody 

 Sample preservation and Temperature Upon Laboratory Receipt; 

 Holding Times; 

 Blank Contamination (method blanks, trip blanks); 

 Surrogate Recovery (for organic parameters); 

 Laboratory Control Sample (LCS) Recovery and Relative Percent Difference 
(RPD); 

 Matrix Spike/Matrix Spike Duplicate (MS/MSD) Recovery and RPD; and 

 Duplicates (field duplicates). 
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The data qualifiers used to qualify the analytical results associated with QC parameters 
outside of the established data quality objectives are defined below: 

J The analyte was positively identified; however, the result should be 
considered an estimated value. 

UJ The reporting limit is considered an estimated value. 

R Quality control indicates that the data is not usable. 
 
Results qualified as “J” or UJ” are of acceptable data quality and may be used 
quantitatively to fulfill the objectives of the analytical program, per EPA guidelines. 
 
The results associated with this sampling event required no data qualification. 

2.1 CHAIN-OF-CUSTODY 

The chain-of-custody documentation associated with project samples was found to be 
complete. Chain-of-custodies included sample identifications, date and time of collection, 
requested parameters, and relinquished/received signatures. 

2.2 SAMPLE PRESERVATION AND TEMPERATURE UPON 
LABORATORY RECEIPT  

Samples collected were received preserved and intact at the project laboratory. Samples 
were received at the correct temperature (4+2° Celsius) at the project laboratory with the 
following exceptions: 

 Samples collected on August 14, 17, and 18, 2009, were received at 1.1, 1.6, 
and 0.9 degrees Celsius, respectively. These temperature outliers did not 
significantly impact the sample results; therefore, data qualification was not 
required. 

 Samples collected on September 14, 2009 were received at 12.4 degrees 
Celsius.  Samples were delivered less than two hours after collection; 
therefore, data qualification was not required. 

2.3 HOLDING TIMES 

Samples were extracted and analyzed within the holding time limits set by the respective 
USEPA methods. 
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2.4 BLANK CONTAMINATION 

2.4.1 Method Blank 

Method blanks were analyzed at the appropriate frequency as specified in the project 
laboratory’s QAPP.  Target compounds were not detected in method blanks. 

2.4.2 Trip Blank 

Trip blanks were analyzed at the appropriate frequency as specified in the Remedial 
Investigation Workplan Vol. II Quality Assurance Project Plan (QAPP) 
(Hargis+Associates, Inc. 2004).  Target compounds were not detected in the trip blanks. 

2.5 SURROGATE RECOVERY 

Surrogate recoveries for the organic analyses were within laboratory acceptance limits. 

2.6 LCS RECOVERY AND RPD 

LCS/LCS duplicates were performed at the required frequency and were evaluated based 
on the following criteria: 

 If the analyte recovery was above acceptance limits for the LCS or LCS 
duplicate, but the analyte was not detected in the associated batch, then data 
qualification was not required. 

 If the analyte recovery was above acceptance limits for the LCS or LCS 
duplicate and the analyte was detected in the associated batch, then the analyte 
results were qualified “J”. 

 If the analyte recovery was below acceptance limits for LCS or LCS duplicate 
then the analyte results in the associated analytical batch were qualified (“UJ” 
for non-detects and “J” for detected results). 

 If the analyte recovery was less than 10 percent, the analyte results in the 
associated analytical batch were rejected and qualified “R”. 

 
LCS/LCSD percent recoveries and RPDs were within acceptance limits except for the 
following: 
 

 For the analytical batch P9G1704, the LCS and LCS duplicate percent 
recoveries exceeded the control limits for iodomethane.  Data qualification 
was not required because the associated samples were not detected for this 
analyte. 

 For the analytical batch P9G2041, the LCS and LCS duplicate percent 
recoveries exceeded the control limits for acetone, and the LCS percent 
recovery exceeded the control limit for 2-butanone.  Data qualification was 
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not required because the associated samples were not detected for these 
analytes. 

2.7 MS/MSD RECOVERY AND RPD 

MS/MSD samples were performed at the required frequency and were evaluated by the 
following criteria: 

 If the MS or MSD recovery for an analyte was above acceptance limits but the 
analyte was not detected in the associated analytical batch, then data 
qualification was not required. 

 If the MS or MSD recovery for an analyte was above acceptance limits and 
the analyte was detected in the associated analytical batch, then analyte results 
were qualified “J”.  

 Low MS/MSD recoveries for inorganic parameters result in sample 
qualification of the associated analytical batch. 

 Low MS/MSD recoveries for organic parameters result in the data 
qualification of the unspiked sample rather than the analytical batch. 

 Results were not qualified based on non-project specific MS/MSD (i.e., batch 
QC) recoveries. 

 
MS/MSD percent recoveries and RPDs were within acceptance limits except for the 
following: 
 

 The MS and MS duplicate percent recoveries associated with the analytical 
batch P9G1704 were outside of acceptance limits for several analytes.  Data 
qualification was not required because the only associated sample was a trip 
blank. 

 The MS and MS duplicate percent recoveries associated with the analytical 
batch P9G0639 were outside acceptance limits for sodium.  Data qualification 
was not required because the spiked sample was non project-specific (i.e., 
batch QC). 

 The MS and MS duplicate percent recoveries associated with the analytical 
batch P9G0732 were outside acceptance limits for silver.  Data qualification 
was not required because the spiked samples were non project-specific (i.e., 
batch QC). 
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2.8 DUPLICATES 

2.8.1 Field Duplicates 

One field duplicate was collected during this monitoring event and submitted for 
analysis. The RPD between the field duplicate and its associated sample was calculated 
and presented in Table A-2. The field duplicate was evaluated by the following criteria: 

 If an analyte is detected at a concentration greater than five times the method 
reporting limit, the RPD should be less than 25 percent. 

 If an analyte is detected between the sample and field duplicate less than five 
times the method reporting limit, the difference between the sample and the 
field duplicate should not exceed the method reporting limit. 

The field duplicate met acceptance criteria. 
 

3.0 COMPLETENESS SUMMARY  

Two types of completeness were calculated for this project: contract and technical.  
Results indicated as not reportable by the laboratory are not included in the completeness 
calculations. The following equations were used to calculate the two types of 
completeness: 

 

 

 

 
The overall contract completeness, which includes the evaluation of protocol and contract 
deviations, which includes the evaluation of the QC parameters listed in Section 2.0, was 
100 percent.  The technical completeness attained for this monitoring period was 100 
percent.  The completeness results are provided in Table A-3. The results for the 
performance monitoring events were considered usable for the intended purposes and the 
project DQOs have been met. 
 

 



Table 1
Sampling and Analysis Schedule

Groundwater Monitoring Data Verification

Sample ID Lab ID Collected Sample Type Parameters
PW-1 PSG0211-01 7/6/2009 N Perchlorate, VOCs, 1,4-Dioxane, Metals
TB070609-A PSG0211-02 7/6/2009 TB VOCs 
TB070609-B PSG0211-03 7/6/2009 TB 1,4-Dioxane
MW-13 PSH0759-01 8/13/2009 N Perchlorate
MW-15 PSH0759-02 8/13/2009 N Perchlorate
MW-14 PSH0759-03 8/13/2009 N Perchlorate
TB081409 PSH0843-01 8/14/2009 TB VOCs, 1,4-Dioxane
FD081409 PSH0843-02 8/14/2009 FD of MW-2 Perchlorate, VOCs, 1,4-Dioxane
MW-12 PSH0843-03 8/14/2009 N Perchlorate
MW-1 PSH0843-04 8/14/2009 N Perchlorate, VOCs, 1,4-Dioxane
MW-2 PSH0843-05 8/14/2009 N Perchlorate, VOCs, 1,4-Dioxane
MW-5 PSH0903-01 8/17/2009 N Perchlorate
MW-4 PSH0987-01 8/18/2009 N Perchlorate
MW-3 PSH0987-02 8/18/2009 N Perchlorate
MW-10 PSH0987-03 8/18/2009 N Perchlorate
MW-11 PSH0987-04 8/18/2009 N Perchlorate
MW-7 PSH0987-05 8/18/2009 N Perchlorate
MW-8 PSH0987-06 8/18/2009 N Perchlorate, Metals
MW-6 PSH0987-07 8/18/2009 N Perchlorate
MW-9 PSH0987-08 8/18/2009 N Perchlorate
MW-18-195 PSI0277-01 9/3/2009 N Perchlorate
MW-18-PT PSI0716-01 9/14/2009 N Perchlorate
MW-18-295 PSI0717-01 9/14/2009 N Perchlorate
MW-18-390 PSI0888-01 9/16/2009 N Perchlorate

Notes:

Metals = arsenic, barium, cadmium, chromium, lead, mercury, selenium, and silver.  In addition, calcium, magnesium, potassium, and sodium were analyed for PW-1.

VOCs = volatile organic compounds analyzed by USEPA Method 8260B; Sample POE was analyzed by USEPA Method 524.2.

N = normal field sample

TB = trip blank

 3994-003

Universal Propulsion Co., Inc.

Final RI Report
June 2011



Table 2
Field Duplicate Summary

Groundwater Monitoring Data Verification

Sample ID /
Field Duplicate ID

Parameters
Sample
Result

Field Duplicate
Result

RPD
(%)

1,4-Dioxane 2.7 2.8 3.6
All Other Analytes ND ND NC
Other Inorganics (ug/l)
Perchlorate 95 96 1.0

Notes:
RPD = Relative percent difference; [(difference)/(average)]*100
ND = No analytes detected
NC = Not calculated
Field duplicate RPD acceptance limits is 25 percent for results greater than 5 times the reporting limit; for results
less than 5 times the reporting limit, the difference between sample and field duplicate results should be 
less than the reporting limit
 

Volatile Organic Compounds (ug/l)MW-2/
FD081409
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Table 3
Completeness Summary

Groundwater Monitoring Data Verification

Parameters
Total Number of 

Samples

Number in 
Contractual 
Compliance

Percent 
Contractual 
Compliance

Number of 
Usable Results

Percent 
Technical 

Compliance

Perchlorate 314.0 20 20 100 20 100

All analytes 3 3 100 3 100

1,4-Dioxane 3 3 100 3 100

Arsenic 2 2 100 2 100
Barium 2 2 100 2 100
Cadmium 2 2 100 2 100
Calcium 1 1 100 1 100
Chromium 2 2 100 2 100
Lead 2 2 100 2 100
Magnesium 1 1 100 1 100
Mercury 2 2 100 2 100
Potassium 1 1 100 1 100
Selenium 2 2 100 2 100
Silver 2 2 100 2 100
Sodium 1 1 100 1 100

Notes:
Number of samples used in completeness calculations includes field samples, but not field duplicates or blanks.
Percent Contractual Compliance = (Number of contract compliant results/Number of reported results) * 100
Percent Technical Compliance = (Number of usable results/Number of reported results) * 100

Inorganics

Volatile Organic Compounds (8260)

Metals
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GROUNDWATER MONITORING DATA VERIFICATION SUMMARY 

SITE MONITORING WELLS – NOVEMBER 2009 
 
1.0 INTRODUCTION 

This summary presents data verification results for groundwater samples collected from 
Universal Propulsion Company, Inc. (UPCO) wells during the October and November 
2009 monitoring event. The data review was performed in accordance with the 
procedures specified in the Remedial Investigation Workplan Vol. II Quality Assurance 
Project Plan (QAPP) (Hargis+Associates, Inc. 2004), USEPA Functional Guidelines for 
Organic and Inorganic Data Review (USEPA, 1999 and 2002), and quality assurance and 
control parameters set by the project laboratory (TestAmerica). 
 
A total of 7 groundwater samples were collected and submitted to TestAmerica for the 
following parameters: 

 perchlorate by USEPA Methods 314.0 and 332.0;  

 metals by USEPA Methods 200.7, 200.8, and 245.1; 

 volatile organic compounds (VOCs) by USEPA Method 8260B;  

 alkalinity by Method M2320 B; and 

 chloride and sulfate by USEPA Method 300.0. 
 
Additionally, two field quality assurance samples (i.e., field duplicate and trip blank) 
were collected and analyzed as part of the sampling program. Table A-1 lists the samples 
and associated analytical parameters. 
 

1.1 Data Quality Assessment 

Sample results were subject to a Level III data review that includes an evaluation of the 
following quality control (QC) parameters: 

 sample receipt temperatures; 

 holding times; 

 blank contamination (method blanks and trip blank); 

 laboratory control sample/laboratory control sample duplicate (LCS/LCSD) 
recovery and relative percent difference (RPD); 

 matrix spike/matrix spike duplicate (MS/MSD) recovery and RPD; 

 field duplicate; and 
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 surrogates (for organic parameters).  
 
Qualified results are summarized in Table A-2. 

1.2 Data Qualifiers 

The data qualifiers used to qualify analytical results associated with QC parameters 
outside data quality objectives are defined below: 

J The analyte was positively identified; however, the result should be 
considered an estimated value. 

UJ The reporting limit is considered an estimated value. 

R Quality control indicates that the data is not usable 
 
Results qualified as “J” or UJ” are of acceptable data quality and may be used 
quantitatively to fulfill the objectives of the analytical program, per USEPA guidelines. 
 

1.3 Sample Preservation and Temperature Upon Laboratory Receipt 

Samples were received below the correct temperature (4+2° Celsius) at the project 
laboratory. Samples received by the laboratory on October 30, 2009 and November 2, 
2009 had a temperature of 1.0° and 0.4° Celsius, respectively. These temperature outliers 
did not significantly impact sample results; therefore, data qualification was not required.  
 

1.4 Holding Times 

Samples were extracted and analyzed within the holding time limits set by the respective 
USEPA methods.  
  

1.5 Blank Contamination 

Method blanks and trip blanks were performed at the required frequencies. Target 
compounds were not detected in the blanks. 
  

1.6 LCS/LCS Duplicate Recovery and Relative Percent Difference 

LCS/LCS duplicates were performed at the required frequency and were evaluated based 
on the following criteria: 

 If the analyte recovery was above acceptance limits for LCS or LCS duplicate 
but the analyte was not detected in the associated batch, then data 
qualification was not required. 
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 If the analyte recovery was above acceptance limits for LCS or LCS duplicate 
and the analyte was detected in the associated batch, then the analyte results 
were qualified “J”. 

 If the analyte recovery was below acceptance limits for LCS or LCS duplicate 
then the analyte results in the associated analytical batch were qualified (“UJ” 
for non-detects and “J” for detected results). 

 If the analyte recovery was less than 10 percent, the analyte results in the 
associated analytical batch were rejected and qualified “R”. 

 
Percent recoveries and RPDs for the LCS/LCS duplicate were within acceptance limits 
except for the following: 
 

 The LCSD for analytical batch P9K0976 had high recovery for cis-1,3-
dichloropropene (123 percent). Data qualification was not required because 
the analyte was not detected in the associated samples.   
 

 The LCSD for analytical batch P9K0822 had high recovery for surrogate 
dibromofluoromethane (135 percent). Data qualification was not required 
because the LCS, MS, and MSD were all within control limits. 

 

1.7 MS/MSD Recovery and RPD 

 
MS/MSD samples were performed at the required frequency and were evaluated by the 
following criteria: 

 If MS or MSD recovery for an analyte is above acceptance limits but the 
analyte is not detected in the associated analytical batch, then data 
qualification was not required. 

 If MS or MSD recovery for an analyte is above acceptance limits and the 
analyte is detected in the associated analytical batch, the analyte results were 
qualified “J”. 

 Low MS/MSD recoveries for inorganic parameters result in sample 
qualification of the associated analytical batch. 

 Low MS/MSD recoveries for organic parameters result in the data 
qualification of the unspiked sample rather than the analytical batch. 

 Results were not qualified based on non-project specific MS/MSD (i.e., batch 
QC) recoveries. 

 
Percent recoveries and RPDs for the MS/MSD duplicate were within acceptance limits 
except for the following: 
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 The MS/MSD for analytical batch P9K0708 had low recoveries for 19 
analytes and toluene-d8 surrogate (6 percent). Qualified data are provided in 
Table A-2. 

 

 The MS/MSD for analytical batch P9K0263 had recoveries for calcium (-70 
and -79 percent), magnesium (8 and 4 percent) and sodium (301 and 266 
percent) that were outside acceptance limits. Data were qualified “J” for 
sample MW-18 for calcium and magnesium to indicate a potential low bias.  
Data qualification was not required for sodium because the result 
concentration was greater than four times the spiked concentration. 

 
 The MS for analytical batch P9K0263 had low recovery for potassium (131 

percent). Data qualification was not required because the MSD was within 
acceptance limits. 

 

 The MS for analytical batch P9K0264 had low recovery (39 percent) and high 
RPD (56 percent) for silver.  Data qualification was not required because the 
MSD was within acceptance limits. 

 

1.8 Field Duplicates 

 
One field duplicate was collected during this monitoring event and submitted for 
analysis. The RPD between the field duplicate and its associated sample was calculated 
and is presented in Table A-3. The field duplicate was evaluated by the following criteria: 

 If an analyte is detected at a concentration greater than five times the method 
reporting limit, the RPD should be less than 25 percent. 

 If an analyte is detected between the sample and field duplicate less than five 
times the method reporting limit, the difference between the sample and the 
field duplicate should not exceed the method reporting limit. 

The field duplicate met acceptance criteria. 
 

1.9 Surrogates 

 
Surrogates for all organic parameters were recovered within acceptance limits, with one 
exception. For sample PW-1, the surrogate recovery for toluene-d8 was below acceptance 
limits. The associated analytes were qualified “J” and “UJ” to indicate a potential low 
bias.  
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2.0 Completeness Summary  

Two types of completeness were calculated for this project: contract and technical. As 
specified in the project DQOs, the goal for completeness for the site is 90 percent. 
Results indicated as not reportable by the laboratory are not included in the completeness 
calculations. The following equations are used to calculate the two types of completeness. 
 

% Contract Completeness = 
(Number of contract compliant results/ 

Number of reported results) 
x 100 

 
% Technical Completeness = 

(Number of usable results/Number of reported results) 
x 100 

 
The overall contract completeness included the evaluation of the protocol and contract 
deviations for holding times, blanks, MS/MSD, and LCS/LCSD attained for the field 
samples was 82.4 percent. The technical completeness, which included all QC 
parameters, attained for the field samples was 100 percent. The completeness results are 
provided in Table A-4. All of the results were considered usable for the intended 
purposes and the project DQOs have been met. 



Table 1
Sampling and Analysis Schedule

Groundwater Monitoring Data Verification

Sample ID Lab ID Collected Sample Type Parameters
MW-5 PSJ1782-01 10/28/2009 N Perchlorate
MW-18 PSJ1782-02 10/30/2009 N VOCs, Metals, Perchlorate, Inorganics
MW-13 PSJ1782-03 10/29/2009 N Perchlorate
TB10309 PSJ1782-04 10/30/2009 TB VOCs
FD102909 PSJ1782-05 10/29/2009 FD of MW-13 Perchlorate
MW-6 PSJ1782-06 10/30/2009 N Perchlorate
PW-1 PSJ1782-07 10/30/2009 N VOCs, Metals, Perchlorate
MW-1 PSK0024-01 11/2/2009 N Perchlorate
MW-2 PSK0024-02 11/2/2009 N Perchlorate

Notes:

N = normal field sample

FD = field duplicate

TB = trip blank

Inorganics = alkalinity, chloride, sulfate

Metals = arsenic, barium, cadmium, calcium, chromium, lead, magnesium, mercury, potassium, selenium, silver, sodium

VOCs = volatile organic compounds, including 1,4-dioxane, by EPA Method 8260B.  

Perchlorate = EPA Method 314.0.  MW-18 was also analyzed by EPA Method 332.0.
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Table 2
Qualified Results

Groundwater Monitoring Data Verification

Sample ID Analyte Result Units Data Qualifier Comments
MW-18 Calcium 25 mg/l J Qualified due to low MS/MSD recovery
MW-18 Magnesium 12 mg/l J Qualified due to low MS/MSD recovery
PW-1 Bromoform 1.3 ug/l J Qualified due to low surrogate recovery

PW-1 n-Butylbenzene <0.50 ug/l UJ
Qualified due to low surrogate recovery 
and low MS/MSD recovery

PW-1 sec-Butylbenzene <0.50 ug/l UJ
Qualified due to low surrogate recovery 
and low MS/MSD recovery

PW-1 tert-Butylbenzene <0.50 ug/l UJ
Qualified due to low surrogate recovery 
and low MS/MSD recovery

PW-1 1,1-Dichloroethene <0.50 ug/l UJ
Qualified due to low surrogate recovery 
and low MS/MSD recovery

PW-1 1,1-Dichloropropene <0.50 ug/l UJ
Qualified due to low surrogate recovery 
and low MS/MSD recovery

PW-1 cis-1,3-dichloropropene <0.50 ug/l UJ
Qualified due to low surrogate recovery 
and low MS/MSD recovery

PW-1 trans-1,3-dichloropropene <0.50 ug/l UJ
Qualified due to low surrogate recovery 
and low MS/MSD recovery

PW-1 Ethylbenzene <0.50 ug/l UJ
Qualified due to low surrogate recovery 
and low MS/MSD recovery

PW-1 Iodomethane <2.5 ug/l UJ
Qualified due to low surrogate recovery 
and low MS/MSD recovery

PW-1 Isopropylbenzene <0.50 ug/l UJ
Qualified due to low surrogate recovery 
and low MS/MSD recovery

PW-1 p-Isopropyltoluene <0.50 ug/l UJ
Qualified due to low surrogate recovery 
and low MS/MSD recovery

PW-1 Naphthalene <2.5 ug/l UJ
Qualified due to low surrogate recovery 
and low MS/MSD recovery

PW-1 n-Propylbenzene <0.50 ug/l UJ
Qualified due to low surrogate recovery 
and low MS/MSD recovery

PW-1 Styrene <0.50 ug/l UJ
Qualified due to low surrogate recovery 
and low MS/MSD recovery

PW-1 Toluene <0.50 ug/l UJ
Qualified due to low surrogate recovery 
and low MS/MSD recovery

PW-1 1,2,4-Trimethylbenzne <0.50 ug/l UJ
Qualified due to low surrogate recovery 
and low MS/MSD recovery

PW-1 1,3,5-Trimethylbenzne <0.50 ug/l UJ
Qualified due to low surrogate recovery 
and low MS/MSD recovery

PW-1 Vinyl acetate <0.50 ug/l UJ
Qualified due to low surrogate recovery 
and low MS/MSD recovery

PW-1 Vinyl chloride <0.50 ug/l UJ
Qualified due to low surrogate recovery 
and low MS/MSD recovery

PW-1 All other analytesa ND ug/l UJ Qualified due to low surrogate recovery

Notes:
ug/l = microgram per liter
J = Estimated result
UJ = Estimated detection limit
MS/MSD = Matrix spike/matrix spike duplicate samples
a Does not include acetone and total xylenes
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Table 3
Field Duplicate Summary

Groundwater Monitoring Data Verification

Sample ID /
Field Duplicate ID

Parameters
Sample
Result

Field Duplicate
Result

RPD
(%)

Perchlorate by EPA 314.0 30 25 18.2

Notes:
RPD = Relative percent difference; [(difference)/(average)]*100

Inorganics (ug/l)MW-13 /
FD102908
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Table 4
Completeness Summary

Groundwater Monitoring Data Verification

Parameters
Total Number of 

Samples

Number in 
Contractual 
Compliance

Percent 
Contractual 
Compliance

Number of 
Usable Results

Percent 
Technical 

Compliance

Perchlorate (Method 314.0) 7 7 100 7 100

Perchlorate (Method 332.0) 1 1 100 1 100

All other analytes 3 3 100 3 100

1,1-Dichloroethene 2 1a 50 2 100

1,1-Dichloropropene 2 1a,b 50 2 100

1,2,4-Trimethylbenzne 2 1a,b 50 2 100

1,3,5-Trimethylbenzne 2 1a,b 50 2 100

1,4-Dioxane 2 2 100 2 100

Bromoform 2 1a,b 50 2 100

cis-1,3-dichloropropene 2 1a,b 50 2 100

Ethylbenzene 2 1a,b 50 2 100

Iodomethane 2 1a,b 50 2 100

Isopropylbenzene 2 1a,b 50 2 100

Naphthalene 2 1a,b 50 2 100

n-Butylbenzene 2 1a,b 50 2 100

n-Propylbenzene 2 1a,b 50 2 100

p-Isopropyltoluene 2 1a,b 50 2 100

sec-Butylbenzene 2 1a,b 50 2 100

Styrene 2 1a,b 50 2 100

tert-Butylbenzene 2 1a,b 50 2 100

Toluene 2 1a,b 50 2 100

trans-1,3-dichloropropene 2 1a,b 50 2 100

Vinyl acetate 2 1a,b 50 2 100

Vinyl chloride 2 1a,b 50 2 100

All other analytes 46 46 100 46 100

Calcium 2 1b 50 2 100

Magnesium 2 1b 50 2 100
All other analytes 22 22 100 22 100
TOTAL 125 103 82.4 125 100

Notes:
Number of samples used in completeness calculations includes field samples, but not field duplicates or blanks.
Percent Contractual Compliance = (Number of contract compliant results/Number of reported results) * 100
Percent Technical Compliance = (Number of usable results/Number of reported results) * 100

a Qualified due to low surrogate recovery.
b Qualified due to low MS/MSD recovery

Inorganics

Volatile Organic Compounds (8260)

Metals
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GROUNDWATER MONITORING DATA VERIFICATION SUMMARY 

SITE MONITORING WELLS- JANUARY 2010 

1.0 INTRODUCTION 

This summary presents data verification results for groundwater samples collected from 
Universal Propulsion Company, Inc. (UPCO) wells during the January 2010 monitoring 
event.  The data review was performed in accordance with the procedures specified in the 
Remedial Investigation Workplan Vol. II Quality Assurance Project Plan (QAPP) 
(Hargis+Associates, Inc. 2004), USEPA Functional Guidelines for Organic and Inorganic 
Data Review (USEPA, 1999 and 2002), and quality assurance and control parameters set 
by the project laboratory (TestAmerica). 
 
A total of 16 groundwater samples were collected and submitted to TestAmerica for the 
following parameters: 

 metals by USEPA Methods 200.8, and 245.1; 

 perchlorate by USEPA Method 314.0; and 

 volatile organic compounds (VOCs) by USEPA Method 8260B. 
 
Additionally, eleven field quality assurance samples (i.e., trip blanks and field duplicate) 
were collected and analyzed as part of the sampling program. Table A-1 lists the samples 
and associated analytical parameters. 

2.0 QUALITY CONTROL PARAMETERS REVIEWED 

Sample results were subject to a Level III data review that includes an evaluation of the 
following quality control (QC) parameters: 

 Chain-of-Custody 

 Sample preservation and Temperature Upon Laboratory Receipt; 

 Holding Times; 

 Blank Contamination (method blanks, trip blanks); 

 Surrogate Recovery (for organic parameters); 

 Laboratory Control Sample (LCS) Recovery and Relative Percent Difference 
(RPD); 

 Matrix Spike/Matrix Spike Duplicate (MS/MSD) Recovery and RPD; 

 Duplicates (field duplicate, laboratory duplicates); and 
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 Calibration. 

 
The data qualifiers used to qualify the analytical results associated with QC parameters 
outside of the established data quality objectives are defined below: 

J The analyte was positively identified; however, the result should be 
considered an estimated value. 

UJ The reporting limit is considered an estimated value. 

R Quality control indicates that the data is not usable. 
 
Results qualified as “J” or UJ” are of acceptable data quality and may be used 
quantitatively to fulfill the objectives of the analytical program, per EPA guidelines. 
 
The results associated with this sampling event required no data qualification. 

2.1 CHAIN-OF-CUSTODY 

The chain-of-custody documentation associated with project samples was found to be 
complete. Chain-of-custodies included sample identifications, date and time of collection, 
requested parameters, and relinquished/received signatures. 

2.2 SAMPLE PRESERVATION AND TEMPERATURE UPON 
LABORATORY RECEIPT  

Samples collected were received preserved and intact at the project laboratory. Samples 
were received at the correct temperature (4+2° Celsius) at the project laboratory with the 
following exception: 

 Samples collected on January 22, 2010, were received at 1.4 degrees Celsius. 
This temperature outlier did not significantly impact the sample results; 
therefore, data qualification was not required. 

 Samples collected on January 25, 2010, were received at 1.6 degrees Celsius. 
This temperature outlier did not significantly impact the sample results; 
therefore, data qualification was not required. 

2.3 HOLDING TIMES 

Samples were extracted and analyzed within the holding time limits set by the respective 
USEPA methods. 
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2.4 BLANK CONTAMINATION 

2.4.1 Method Blank 

Method blanks were analyzed at the appropriate frequency as specified in the project 
laboratory’s QAPP.  Target compounds were not detected in method blanks. 

2.4.2 Trip Blank 

Trip blanks were analyzed at the appropriate frequency as specified in the Remedial 
Investigation Workplan Vol. II Quality Assurance Project Plan (QAPP) 
(Hargis+Associates, Inc. 2004).  Target compounds were not detected in the trip blanks. 

2.5 SURROGATE RECOVERY 

Surrogate recoveries for the organic analyses were within laboratory acceptance limits. 

2.6 LCS RECOVERY AND RPD 

LCS/LCS duplicates were performed at the required frequency and were evaluated based 
on the following criteria: 

 If the analyte recovery was above acceptance limits for the LCS or LCS 
duplicate, but the analyte was not detected in the associated batch, then data 
qualification was not required. 

 If the analyte recovery was above acceptance limits for the LCS or LCS 
duplicate and the analyte was detected in the associated batch, then the analyte 
results were qualified “J”. 

 If the analyte recovery was below acceptance limits for LCS or LCS duplicate 
then the analyte results in the associated analytical batch were qualified (“UJ” 
for non-detects and “J” for detected results). 

 If the analyte recovery was less than 10 percent, the analyte results in the 
associated analytical batch were rejected and qualified “R”. 

 
LCS/LCSD percent recoveries and RPDs were within acceptance limits except for the 
following: 
 

 For the analytical batch 10B0036, the LCS and LCS duplicate percent 
recoveries exceeded the control limits for tert-butylbenzene.  Data 
qualification was not required because the associated samples were not 
analyzed for tert-butylbenzene within this analytical batch. 
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2.7 MS/MSD RECOVERY AND RPD 

MS/MSD samples were performed at the required frequency and were evaluated by the 
following criteria: 

 If the MS or MSD recovery for an analyte was above acceptance limits but the 
analyte was not detected in the associated analytical batch, then data 
qualification was not required. 

 If the MS or MSD recovery for an analyte was above acceptance limits and 
the analyte was detected in the associated analytical batch, then analyte results 
were qualified “J”.  

 Low MS/MSD recoveries for inorganic parameters result in sample 
qualification of the associated analytical batch. 

 Low MS/MSD recoveries for organic parameters result in the data 
qualification of the unspiked sample rather than the analytical batch. 

 Results were not qualified based on non-project specific MS/MSD (i.e., batch 
QC) recoveries. 

 
MS/MSD percent recoveries and RPDs were within acceptance limits except for the 
following: 
 

 The MS and MS duplicate percent recoveries associated with the analytical 
batch 10A0749 were outside of acceptance limits for several analytes.  Data 
qualification was not required because the spiked sample was non project-
specific (i.e., batch QC). 

 The MS percent recovery associated with the analytical batch 10A0850 was 
outside acceptance limits for trichloroethene.  Data qualification was not 
required because the spiked sample was non project-specific (i.e., batch QC). 

 The MS duplicate percent recovery associated with the analytical batch 
10B0085 was outside acceptance limits for total xylenes.  Data qualification 
was not required because the spiked sample was non project-specific (i.e., 
batch QC). 

 The MS duplicate percent recovery associated with the analytical batch 
10A0798 was outside acceptance limits for carbon disulfide.  Data 
qualification was not required because the spiked sample was non project-
specific (i.e., batch QC). 

 The MS duplicate percent recovery associated with the analytical batch 
10B0034 was outside acceptance limits for dibromomethane and 4-methyl-2-
pentanone (MIBK).  Data qualification was not required because the spiked 
sample was non project-specific (i.e., batch QC). 
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2.8 DUPLICATES 

2.8.1 Field Duplicates 

One field duplicate was collected during the monitoring event and submitted for analysis.  
The RPDs between the field duplicate and its associated sample were calculated and are 
presented in Table A-2.  The field duplicates were evaluated by the following criteria: 

 If an analyte was detected at a concentration greater than five times the 
method reporting limit, the RPD should be less than 25 percent. 

 If an analyte was detected at a concentration that is less than five times the 
method reporting limit, then the difference between the sample and the field 
duplicate should not exceed the method reporting limit. 

 Duplicate RPDs are calculated by dividing the difference of the concentrations 
by the average of the concentrations.   

Field duplicate RPDs were within acceptance limits. 
 

2.8.2 Laboratory Duplicates 

Laboratory duplicates are evaluated based on the acceptance limits set forth by the 
project laboratory’s guidelines. Laboratory duplicates were performed at the appropriate 
frequency for perchlorate.   Laboratory duplicates were within acceptance limits except 
for the following: 

 The RPD between the original and duplicate sample result for analytical batch 
10A0701 was outside acceptance limits.  Data qualification was not required 
because the spiked sample was non project-specific (i.e., batch QC). 

 The RPD between the original and duplicate sample result for analytical batch 
10A0754 was outside acceptance limits.  Data qualification was not required 
because the spiked sample was non project-specific (i.e., batch QC). 

 

2.9 CALIBRATION 

The Method 8260B continuing calibration verification (CCV) standards were within 
acceptance limits, except for the following: 

 The second source CCV recovery associated with analytical batch 10A0747 
had recoveries above acceptance limits for carbon disulfide. Data qualification 
was not required because the analyte was not detected in the associated 
samples. 

 The second source curve for verification following the calibration for 
analytical batch 10B0036 was above acceptance limits for tert-butylbenzene.  
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Data qualification was not required because tert-butylbenzene was not 
detected in the associated samples. 

 The second source CCV recovery associated with analytical batch 10A0798 
had recoveries above acceptance limits for carbon disulfide.  Data 
qualification was not required because the analyte was not detected in the 
associated samples. 

 

3.0 COMPLETENESS SUMMARY  

Two types of completeness were calculated for this project: contract and technical.  
Results indicated as not reportable by the laboratory are not included in the completeness 
calculations. The following equations were used to calculate the two types of 
completeness: 

 

 

 

 
The overall contract completeness, which includes the evaluation of protocol and contract 
deviations, which includes the evaluation of the QC parameters listed in Section 2.0, was 
100 percent.  The technical completeness attained for this monitoring period was 100 
percent.  The completeness results are provided in Table A-3. The results for the 
performance monitoring events were considered usable for the intended purposes and the 
project DQOs have been met. 
 

 



Table 1
Sampling and Analysis Schedule

Groundwater Monitoring Data Verification

Sample ID Lab ID Collected Sample Type Parameters
MW-6 PTA0939-01 1/20/2010 N VOCs, 1,4-Dioxane, Metals, Perchlorate
TB012010-01 PTA0939-02 1/20/2010 TB VOCs
TB012010-02 PTA0939-03 1/20/2010 TB 1,4-Dioxane
MW-4 PTA0939-04 1/20/2010 N VOCs, 1,4-Dioxane, Metals, Perchlorate
MW-3 PTA0939-05 1/20/2010 N VOCs, 1,4-Dioxane, Metals, Perchlorate
MW-9 PTA0939-06 1/20/2010 N VOCs, 1,4-Dioxane, Metals, Perchlorate
MW-8 PTA0939-07 1/20/2010 N VOCs, 1,4-Dioxane, Metals, Perchlorate
MW-10 PTA0939-08 1/20/2010 N VOCs, 1,4-Dioxane, Metals, Perchlorate
MW-14 PTA0939-09 1/20/2010 N VOCs, 1,4-Dioxane, Metals, Perchlorate
TB012110-1 PTA1040-01 1/21/2010 TB VOCs
TB012110-2 PTA1040-02 1/21/2010 TB 1,4-Dioxane
MW-11 PTA1040-03 1/21/2010 N VOCs, 1,4-Dioxane, Metals, Perchlorate
MW-12 PTA1040-04 1/21/2010 N VOCs, 1,4-Dioxane, Metals, Perchlorate
TB012210-1 PTA1099-01 1/22/2010 TB VOCs
TB012210-2 PTA1099-02 1/22/2010 TB 1,4-Dioxane
MW-7 PTA1099-03 1/22/2010 N VOCs, 1,4-Dioxane, Metals, Perchlorate
MW-15 PTA1099-04 1/22/2010 N VOCs, 1,4-Dioxane, Metals, Perchlorate
MW-13 PTA1099-05 1/22/2010 N VOCs, 1,4-Dioxane, Metals, Perchlorate
TB012510-1 PTA1143-01 1/25/2010 TB VOCs
TB012510-2 PTA1143-02 1/25/2010 TB 1,4-Dioxane
MW-5 PTA1143-03 1/25/2010 N VOCs, 1,4-Dioxane, Metals, Perchlorate
MW-1 PTA1143-04 1/25/2010 N VOCs, 1,4-Dioxane, Metals, Perchlorate
MW-2 PTA1143-05 1/25/2010 N VOCs, 1,4-Dioxane, Metals, Perchlorate
FD012510 PTA1143-06 1/25/2010 FD VOCs, 1,4-Dioxane, Metals, Perchlorate
TB012710-1 PTA1251-01 1/27/2010 TB VOCs
TB012710-2 PTA1251-02 1/27/2010 TB 1,4-Dioxane
MW-18 PTA1251-03 1/27/2010 N VOCs, 1,4-Dioxane, Metals, Perchlorate

Notes:

Metals = arsenic, barium, cadmium, chromium, lead, mercury, selenium, and silver.  

VOCs = volatile organic compounds analyzed by USEPA Method 8260B.

Perchlorate = USEPA Method 314.0.

N = normal field sample

TB = trip blank
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Table 2
Field Duplicate Summary

Groundwater Monitoring Data Verification

Sample ID /
Field Duplicate ID

Parameters
Sample
Result

Field Duplicate
Result

RPD
(%)

1,4-Dioxane 2.7 2.5 7.7
All Other Analytes ND ND NC
Inorganics (mg/l)
Arsenic 0.0082 0.0084 2.4
Barium 0.074 0.076 2.7
Cadmium <0.001 <0.001 NC
Chromium 0.015 0.015 <1.0
Lead 0.0013 0.0017 27
Mercury <0.0002 <0.0002 NC
Selenium <0.002 <0.002 NC
Silver <0.001 <0.001 NC
Perchlorate (ug/l) 90 94 4.3

Notes:
RPD = Relative percent difference; [(difference)/(average)]*100
ND = No analytes detected
NC = Not calculated
Field duplicate RPD acceptance limits is 25 percent for results greater than 5 times the reporting limit; for results
less than 5 times the reporting limit, the difference between sample and field duplicate results should be 
less than the reporting limit
Bolded results required data qulification.

Volatile Organic Compounds (ug/l)MW-2/
FD012510
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Table 3
Completeness Summary

Groundwater Monitoring Data Verification

Parameters
Total Number of 

Samples

Number in 
Contractual 
Compliance

Percent 
Contractual 
Compliance

Number of 
Usable Results

Percent 
Technical 

Compliance

All Analytes 16 16 100 16 100

1,4-Dioxane 16 16 100 16 100

All Analytes 16 16 100 16 100

Perchlorate 16 16 100 16 100

Notes:
Number of samples used in completeness calculations includes field samples but not field duplicates or trip blanks.
Percent Contractual Compliance = (Number of contract compliant results/Number of reported results) * 100
Percent Technical Compliance = (Number of usable results/Number of reported results) * 100

Volatile Organic Compounds (8260)

Metals

Other Inorganics
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GROUNDWATER MONITORING DATA VERIFICATION SUMMARY 

SITE MONITORING WELLS- JUNE 2010 

1.0 INTRODUCTION 

This summary presents data verification results for groundwater samples collected from 
Universal Propulsion Company, Inc. (UPCO) wells during the June 2010 monitoring 
event.  The data review was performed in accordance with the procedures specified in the 
Remedial Investigation Workplan Vol. II Quality Assurance Project Plan (QAPP) 
(Hargis+Associates, Inc. 2004), USEPA Functional Guidelines for Organic and Inorganic 
Data Review (USEPA, 1999 and 2002), and quality assurance and control parameters set 
by the project laboratory (TestAmerica). 
 
A total of five groundwater samples were collected and submitted to TestAmerica for the 
following parameters: 

 perchlorate by USEPA Method 314.0 

 
Additionally, one field quality assurance samples (i.e., field duplicate) was collected and 
analyzed as part of the sampling program. Table A-1 lists the samples and associated 
analytical parameters. 

2.0 QUALITY CONTROL PARAMETERS REVIEWED 

Sample results were subject to a Level III data review that includes an evaluation of the 
following quality control (QC) parameters: 

 Chain-of-Custody 

 Sample preservation and Temperature Upon Laboratory Receipt; 

 Holding Times; 

 Blank Contamination (method blanks, trip blanks); 

 Surrogate Recovery (for organic parameters); 

 Laboratory Control Sample (LCS) Recovery and Relative Percent Difference 
(RPD); 

 Matrix Spike/Matrix Spike Duplicate (MS/MSD) Recovery and RPD; and 

 Duplicates (field duplicates). 

 
The data qualifiers used to qualify the analytical results associated with QC parameters 
outside of the established data quality objectives are defined below: 
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J The analyte was positively identified; however, the result should be 
considered an estimated value. 

UJ The reporting limit is considered an estimated value. 

R Quality control indicates that the data is not usable. 
 
Results qualified as “J” or UJ” are of acceptable data quality and may be used 
quantitatively to fulfill the objectives of the analytical program, per EPA guidelines. 
 
The results associated with this sampling event required no data qualification. 

2.1 CHAIN-OF-CUSTODY 

The chain-of-custody documentation associated with project samples was found to be 
complete. Chain-of-custodies included sample identifications, date and time of collection, 
requested parameters, and relinquished/received signatures. 

2.2 SAMPLE PRESERVATION AND TEMPERATURE UPON 
LABORATORY RECEIPT  

Samples collected were received preserved and intact at the project laboratory. Samples 
were received at the correct temperature (4+2° Celsius) at the project laboratory.  

2.3 HOLDING TIMES 

Samples were extracted and analyzed within the holding time limits set by the respective 
USEPA methods. 

2.4 BLANK CONTAMINATION 

2.4.1 Method Blank 

Method blanks were analyzed at the appropriate frequency as specified in the project 
laboratory’s QAPP.  Target compounds were not detected in method blanks. 

2.5 LCS RECOVERY AND RPD 

LCS/LCS duplicates were performed at the required frequency and were evaluated based 
on the following criteria: 

 If the analyte recovery was above acceptance limits for the LCS or LCS 
duplicate, but the analyte was not detected in the associated batch, then data 
qualification was not required. 

 If the analyte recovery was above acceptance limits for the LCS or LCS 
duplicate and the analyte was detected in the associated batch, then the analyte 
results were qualified “J”. 
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 If the analyte recovery was below acceptance limits for LCS or LCS duplicate 
then the analyte results in the associated analytical batch were qualified (“UJ” 
for non-detects and “J” for detected results). 

 If the analyte recovery was less than 10 percent, the analyte results in the 
associated analytical batch were rejected and qualified “R”. 

 
LCS/LCSD percent recoveries and RPDs were within acceptance limits. 
 

2.6 MS/MSD RECOVERY AND RPD 

MS/MSD samples were performed at the required frequency and were evaluated by the 
following criteria: 

 If the MS or MSD recovery for an analyte was above acceptance limits but the 
analyte was not detected in the associated analytical batch, then data 
qualification was not required. 

 If the MS or MSD recovery for an analyte was above acceptance limits and 
the analyte was detected in the associated analytical batch, then analyte results 
were qualified “J”.  

 Low MS/MSD recoveries for inorganic parameters result in sample 
qualification of the associated analytical batch. 

 Low MS/MSD recoveries for organic parameters result in the data 
qualification of the unspiked sample rather than the analytical batch. 

 Results were not qualified based on non-project specific MS/MSD (i.e., batch 
QC) recoveries. 

 
MS/MSD percent recoveries and RPDs were within acceptance limits. 
 

2.7 DUPLICATES 

2.7.1 Field Duplicates 

One field duplicate was collected during this monitoring event and submitted for 
analysis. The RPD between the field duplicate and its associated samples were calculated 
and presented in Table A-2. Field duplicates were evaluated by the following criteria: 

 If an analyte is detected at a concentration greater than five times the method 
reporting limit, the RPD should be less than 25 percent. 

 If an analyte is detected between the sample and field duplicate less than five 
times the method reporting limit, the difference between the sample and the 
field duplicate should not exceed the method reporting limit. 
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The field duplicate met acceptance criteria. 
 

3.0 COMPLETENESS SUMMARY  

Two types of completeness were calculated for this project: contract and technical.  
Results indicated as not reportable by the laboratory are not included in the completeness 
calculations. The following equations were used to calculate the two types of 
completeness: 

 

 

 

 
The overall contract completeness, which includes the evaluation of protocol and contract 
deviations, which includes the evaluation of the QC parameters listed in Section 2.0, was 
100 percent.  The technical completeness attained for this monitoring period was 100 
percent.  The completeness results are provided in Table A-3. The results for the 
performance monitoring events were considered usable for the intended purposes and the 
project DQOs have been met. 
 

 



MW Table 1
Sampling and Analysis Schedule

Groundwater Monitoring Data Verification

Sample ID Lab ID Collected Sample Type Parameters
MW-1 PTF0841-01 6/14/2010 N Perchlorate
FD06142010 PTF0841-02 6/14/2010 FD of MW-1 Perchlorate
MW-2 PTF0841-03 6/14/2010 N Perchlorate
MW-5 PTF0841-04 6/14/2010 N Perchlorate
MW-6 PTF0911-01 6/15/2010 N Perchlorate
MW-13 PTF0911-02 6/15/2010 N Perchlorate

Notes:

Perchlorate = USEPA Method 314.0.

N = normal field sample

FD = field duplicate
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Table 2
Field Duplicate Summary

Groundwater Monitoring Data Verification

Sample ID /
Field Duplicate ID

Parameters
Sample
Result

Field Duplicate
Result

RPD
(%)

Inorganics (ug/l)
Perchlorate 78 78 0.0

Notes:
RPD = Relative percent difference; [(difference)/(average)]*100
ND = No analytes detected
NC = Not calculated
Field duplicate RPD acceptance limits is 25 percent for results greater than 5 times the reporting limit; for results
less than 5 times the reporting limit, the difference between sample and field duplicate results should be 
less than the reporting limit
 

MW-1/
FD06142010
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Table 3
Completeness Summary

Groundwater Monitoring Data Verification

Parameters
Total Number of 

Samples

Number in 
Contractual 
Compliance

Percent 
Contractual 
Compliance

Number of 
Usable Results

Percent 
Technical 

Compliance

Perchlorate (Method 314.0) 5 5 100 5 100

Notes:
Number of samples used in completeness calculations includes field samples but not field duplicates or trip blanks.
Percent Contractual Compliance = (Number of contract compliant results/Number of reported results) * 100
Percent Technical Compliance = (Number of usable results/Number of reported results) * 100

Inorganics
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GROUNDWATER MONITORING DATA VERIFICATION SUMMARY 
SITE MONITORING WELLS- FEBRUARY/MARCH 2011 

1.0 INTRODUCTION 

This summary presents data verification results for groundwater samples collected from 
Universal Propulsion Company, Inc. (UPCO) wells during the February and March 2011 
monitoring event. The data review was performed in accordance with the procedures 
specified in the Remedial Investigation Workplan Vol. II Quality Assurance Project Plan 
(QAPP) (Hargis+Associates, Inc. 2004), USEPA Functional Guidelines for Organic and 
Inorganic Data Review (USEPA, 1999 and 2002), and quality assurance and control 
parameters set by the project laboratory (TestAmerica). 
 
A total of 17 groundwater samples were collected and submitted to TestAmerica for the 
following parameters: 

 perchlorate by USEPA Methods 314.0 and 332.0;  

 metals by USEPA Methods 200.8 and 245.1; and 

 volatile organic compounds (VOCs) by USEPA Method 8260B. 
 
Additionally, nine field quality assurance samples (i.e., field duplicate and trip blanks) 
were collected and analyzed as part of the sampling program. Table A-1 lists the samples 
and associated analytical parameters. 
 

1.1 Data Quality Assessment 

Sample results were subject to a Level III data review that includes an evaluation of the 
following quality control (QC) parameters: 

 sample receipt temperatures; 

 holding times; 

 blank contamination (method blanks and trip blank); 

 laboratory control sample/laboratory control sample duplicate (LCS/LCSD) 
recovery and relative percent difference (RPD); 

 matrix spike/matrix spike duplicate (MS/MSD) recovery and RPD; 

 field duplicates and lab duplicates; and 

 surrogates (for organic parameters).  
 
Qualified results are summarized in Table A-2. 
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1.2 Data Qualifiers 

The data qualifiers used to qualify analytical results associated with QC parameters 
outside data quality objectives are defined below: 

J The analyte was positively identified; however, the result should be 
considered an estimated value. 

UJ The reporting limit is considered an estimated value. 

R Quality control indicates that the data is not usable 
 
Results qualified as “J” or UJ” are of acceptable data quality and may be used 
quantitatively to fulfill the objectives of the analytical program, per USEPA guidelines. 
 

1.3 Sample Preservation and Temperature Upon Laboratory Receipt 

Samples were received at the correct temperature (4+2° Celsius) at the project laboratory. 
Samples received by the laboratory on March 1, 2011 had a temperature of 0.8° Celsius. 
This temperature outlier did not significantly impact sample results; therefore, data 
qualification was not required.  
 

1.4 Holding Times 

Samples were extracted and analyzed within the holding time limits set by the respective 
USEPA methods. 
  

1.5 Blank Contamination 

Method blanks and trip blanks were performed at the required frequencies. Target 
compounds were not detected in the blanks. 
  

1.6 LCS/LCS Duplicate Recovery and Relative Percent Difference 

LCS/LCS duplicates were performed at the required frequency and were evaluated based 
on the following criteria: 

 If the analyte recovery was above acceptance limits for LCS or LCS duplicate 
but the analyte was not detected in the associated batch, then data 
qualification was not required. 

 If the analyte recovery was above acceptance limits for LCS or LCS duplicate 
and the analyte was detected in the associated batch, then the analyte results 
were qualified “J”. 
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 If the analyte recovery was below acceptance limits for LCS or LCS duplicate 
then the analyte results in the associated analytical batch were qualified (“UJ” 
for non-detects and “J” for detected results). 

 If the analyte recovery was less than 10 percent, the analyte results in the 
associated analytical batch were rejected and qualified “R”. 

 
Percent recoveries and RPDs for the LCS/LCS duplicate were within acceptance limits 
except for the following: 
 

 The LCS and LCS duplicate for analytical batch 11C0051 had high recoveries 
for vinyl acetate (164 and 167 percent, respectively). Data qualification was 
not required because the analyte was not detected in the associated samples. 

 The LCS and LCS duplicate for analytical batch 11C0246 had high recoveries 
for vinyl acetate (176 and 166 percent, respectively). Data qualification was 
not required because the analyte was not detected in the associated samples. 

 The LCS and LCS duplicate for analytical batch 11C0014 had high recoveries 
for vinyl acetate (155 and 162 percent, respectively). Data qualification was 
not required because the analyte was not detected in the associated samples. 

 The RPD for the LCS and LCS duplicate recoveries for iodomethane was high 
(12 percent) for analytical batch 11C0014.  Data qualification was not 
required because the LCS, LCS duplicate, MS, and MSD were all within 
control limits. 

 The LCS and LCS duplicate for analytical batch 11D0228 had high recoveries 
for iodomethane (164 and 149 percent, respectively). Data qualification was 
not required because the analyte was not detected in the associated samples. 

 

1.7 MS/MSD Recovery and RPD 

 
MS/MSD samples were performed at the required frequency and were evaluated by the 
following criteria: 

 If MS or MSD recovery for an analyte is above acceptance limits but the 
analyte is not detected in the associated analytical batch, then data 
qualification was not required. 

 If MS or MSD recovery for an analyte is above acceptance limits and the 
analyte is detected in the associated analytical batch, the analyte results were 
qualified “J”. 

 Low MS/MSD recoveries for inorganic parameters result in sample 
qualification of the associated analytical batch. 
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 Low MS/MSD recoveries for organic parameters result in the data 
qualification of the unspiked sample rather than the analytical batch. 

 Results were not qualified based on non-project specific MS/MSD (i.e., batch 
QC) recoveries. 

 
Percent recoveries and RPDs for the MS/MSD duplicate were within acceptance limits 
except for the following: 

 

 The MS/MSD for analytical batch 11C0051 had high recoveries for vinyl 
acetate (164 and 162 percent). Data qualification was not required because the 
spiked sample was non project-specific (i.e., batch QC). 

 The MS/MSD for analytical batch 11C0246 had high recoveries for vinyl 
acetate (182 and 164 percent). Data qualification was not required because the 
analyte was not detected in the associated samples. 

 The MS/MSD for analytical batch 11C0072 had low recoveries for silver. 
Data were qualified “UJ” for samples MW-8, MW-9, MW-12, MW-14, and 
MW-15 to indicate a potential low bias. 

 The MS/MSD for analytical batch 11B1017 had low recoveries for silver. 
Data qualification was not required because the spiked samples were non 
project-specific (i.e., batch QC). 

 The RPDs for the MS/MSD recoveries for analytical batch 11D0228 were 
high for MEK and 1,1-dichloroethene (44 and 28 percent, respectively). Data 
qualification was not required because the spiked sample was non project-
specific (i.e., batch QC). 

 The MS/MSD for analytical batch 11C1198 had low recoveries for silver (12 
and 17 percent). Since both MW-18 and PW-1 were spiked, and the MS/MSD 
recoveries were within control limits for MW-18, data was qualified “UJ” for 
sample PW-1 to indicate a potential low bias. 

 The MSD for analytical batch 11D0910 had low recovery for perchlorate (76 
percent).  Data was qualified “UJ” to indicate a potential low bias. 

 

1.8 Lab Duplicates 

Laboratory duplicates are evaluated based on the acceptance limits set forth by the 
project laboratory’s guidelines. Laboratory duplicates were performed at the appropriate 
frequencies for perchlorate. Laboratory duplicates were within acceptance limits except 
for the following: 

 The laboratory duplicate RPDs for analytical batch 11C0020 were above 
acceptance limits for perchlorate (35 and 42 percent).  Data qualification was not 
required because the duplicate was non project-specific (i.e., batch QC). 
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1.9 Field Duplicates 

 
One field duplicate was collected during this monitoring event and submitted for 
analysis. The RPD between the field duplicate and its associated sample was calculated 
and is presented in Table A-3. The field duplicate was evaluated by the following criteria: 

 If an analyte is detected at a concentration greater than five times the method 
reporting limit, the RPD should be less than 25 percent. 

 If an analyte is detected between the sample and field duplicate less than five 
times the method reporting limit, the difference between the sample and the 
field duplicate should not exceed the method reporting limit. 

The field duplicate met acceptance criteria. 
 

1.9 Surrogates 

 
Surrogates for all organic parameters were recovered within acceptance limits.  
 

2.0 Completeness Summary  

Two types of completeness were calculated for this project: contract and technical. As 
specified in the project DQOs, the goal for completeness for the site is 90 percent. 
Results indicated as not reportable by the laboratory are not included in the completeness 
calculations. The following equations are used to calculate the two types of completeness. 
 

% Contract Completeness = 
(Number of contract compliant results/ 

Number of reported results) 
x 100 

 
% Technical Completeness = 

(Number of usable results/Number of reported results) 
x 100 

 
The overall contract completeness included the evaluation of the protocol and contract 
deviations for holding times, blanks, MS/MSD, and LCS/LCSD attained for the field 
samples was 96 percent. The technical completeness, which included all QC parameters, 
attained for the field samples was 100 percent. The completeness results are provided in 
Table A-4. All of the results were considered usable for the intended purposes and the 
project DQOs have been met. 



Table 1
Sampling and Analysis Schedule

Groundwater Monitoring Data Verification

Sample ID Lab ID Collected Sample Type Parameters
TB022511-1 PUB1607-01 2/25/2011 TB VOCs
TB022511-2 PUB1607-02 2/25/2011 TB VOCs
MW-4 PUB1607-03 2/25/2011 N VOCs, 1,4-Dioxane, Metals, Perchlorate
MW-10 PUB1607-04 2/25/2011 N VOCs, 1,4-Dioxane, Metals, Perchlorate
MW-7 PUB1607-05 2/25/2011 N VOCs, 1,4-Dioxane, Metals, Perchlorate
MW-3 PUB1607-06 2/25/2011 N VOCs, 1,4-Dioxane, Metals, Perchlorate
MW-6 PUB1607-07 2/25/2011 N VOCs, 1,4-Dioxane, Metals, Perchlorate
TB022811-1 PUB1675-01 2/28/2011 TB VOCs
TB022811-2 PUB1675-02 2/28/2011 TB 1,4-Dioxane
MW-11 PUB1675-03 2/28/2011 N VOCs, 1,4-Dioxane, Metals, Perchlorate
TB030111-1 PUC0073-01 3/1/2011 TB VOCs
TB030111-2 PUC0073-02 3/1/2011 TB 1,4-Dioxane
MW-14 PUC0073-03 3/1/2011 N VOCs, 1,4-Dioxane, Metals, Perchlorate
MW-15 PUC0073-04 3/1/2011 N VOCs, 1,4-Dioxane, Metals, Perchlorate
MW-8 PUC0073-05 3/1/2011 N VOCs, 1,4-Dioxane, Metals, Perchlorate
MW-9 PUC0073-06 3/1/2011 N VOCs, 1,4-Dioxane, Metals, Perchlorate
MW-12 PUC0073-07 3/1/2011 N VOCs, 1,4-Dioxane, Metals, Perchlorate
TB030211-1 PUC0174-01 3/2/2011 TB VOCs
TB030211-2 PUC0174-02 3/2/2011 TB 1,4-Dioxane
MW-13 PUC0174-03 3/2/2011 N VOCs, 1,4-Dioxane, Metals, Perchlorate
MW-5 PUC0174-04 3/2/2011 N VOCs, 1,4-Dioxane, Metals, Perchlorate
MW-1 PUC0174-05 3/2/2011 N VOCs, 1,4-Dioxane, Metals, Perchlorate
MW-2 PUC0174-06 3/2/2011 N VOCs, 1,4-Dioxane, Metals, Perchlorate
FD030211-01 PUC0174-07 3/2/2011 FD of MW-2 VOCs, 1,4-Dioxane, Metals, Perchlorate
TB033011-1 PUC1922-01 3/30/2011 TB VOCs
TB033011-2 PUC1922-02 3/30/2011 TB 1,4-Dioxane
MW-18 PUC1922-03 3/30/2011 N VOCs, 1,4-Dioxane, Metals, Perchlorate
PW-1 PUC1922-04 3/30/2011 N VOCs, 1,4-Dioxane, Metals, Perchlorate
MW-4 PUB1616-01 2/25/2011 N Perchlorate by EPA Method 332.0
MW-10 PUB1617-01 2/25/2011 N Perchlorate by EPA Method 332.0
MW-7 PUB1618-01 2/25/2011 N Perchlorate by EPA Method 332.0
MW-3 PUB1619-01 2/25/2011 N Perchlorate by EPA Method 332.0
MW-11 PUB1676-01 2/28/2011 N Perchlorate by EPA Method 332.0
MW-15 PUC0074-01 3/1/2011 N Perchlorate by EPA Method 332.0
MW-14 PUC0075-01 3/1/2011 N Perchlorate by EPA Method 332.0
MW-8 PUC0076-01 3/1/2011 N Perchlorate by EPA Method 332.0
MW-9 PUC0077-01 3/1/2011 N Perchlorate by EPA Method 332.0
MW-12 PUC0078-01 3/1/2011 N Perchlorate by EPA Method 332.0
MW-18 PUC1923-01 3/30/2011 N Perchlorate by EPA Method 332.0

Notes:

N = normal field sample

FD = field duplicate

TB = trip blank

Metals = arsenic, barium, cadmium, chromium, lead, mercury, selenium, silver

VOCs = volatile organic compounds by EPA Method 8260B.  

Perchlorate = EPA Method 314.0
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Table 2
Qualified Results

Groundwater Monitoring Data Verification

Sample ID Analyte Result Units Data Qualifier Comments
MW-14 Silver <0.0010 mg/l UJ Qualified due to low MS/MSD recovery
MW-15 Silver <0.0010 mg/l UJ Qualified due to low MS/MSD recovery
MW-8 Silver <0.0010 ug/l UJ Qualified due to low MS/MSD recovery
MW-9 Silver <0.0010 ug/l UJ Qualified due to low MS/MSD recovery
MW-12 Silver <0.0010 ug/l UJ Qualified due to low MS/MSD recovery
PW-1 Silver <0.0010 ug/l UJ Qualified due to low MS/MSD recovery
MW-18 Perchlorate <0.50 ug/l UJ Qualified due to low MS/MSD recovery

Notes:
ug/l = microgram per liter
UJ = Estimated detection limit
MS/MSD = Matrix spike/matrix spike duplicate samples
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Table 3
Field Duplicate Summary

Groundwater Monitoring Data Verification

Sample ID /
Field Duplicate ID

Parameters
Sample
Result

Field Duplicate
Result

RPD
(%)

VOCs by EPA 8260B ND ND NC
1,4-Dioxane 2.6 2.6 <1.0

Arsenic 0.0086 0.0087 1.2
Barium 0.070 0.071 1.4
Cadmium <0.0010 <0.0010 NC
Chromium 0.014 0.014 <1.0
Lead 0.010 0.0082 20
Mercury <0.00020 <0.00020 NC
Selenium <0.0020 <0.0020 NC
Silver <0.0010 <0.0010 NC
Perchlorate by EPA 314.0 87 92 10

Organics (ug/l)

Inorganics (mg/l)

MW-2 /
FD030211-01
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Table 4
Completeness Summary

Groundwater Monitoring Data Verification

Parameters
Total Number of 

Samples

Number in 
Contractual 
Compliance

Percent 
Contractual 
Compliance

Number of 
Usable Results

Percent 
Technical 

Compliance

Arsenic 17 17 100 17 100

Barium 17 17 100 17 100

Cadmium 17 17 100 17 100

Chromium 17 17 100 17 100

Lead 17 17 100 17 100

Mercury 17 17 100 17 100

Selenium 17 17 100 17 100

Silver 17 11a 65 17 100

Perchlorate (Method 314.0) 17 17 100 17 100

Perchlorate (Method 332.0) 11 10a 91 11 100

VOCs (Method 8260B) 17 17 100 17 100

1,4-Dioxane 17 17 100 17 100
TOTAL 198 191 96 198 100

Notes:
Number of samples used in completeness calculations includes field samples, but not field duplicates or blanks.
Percent Contractual Compliance = (Number of contract compliant results/Number of reported results) * 100
Percent Technical Compliance = (Number of usable results/Number of reported results) * 100

a Qualified due to low MS/MSD recovery

Inorganics

Organics
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GROUNDWATER MONITORING DATA VERIFICATION SUMMARY 
SITE MONITORING WELLS- APRIL 2011 

1.0 INTRODUCTION 

This summary presents data verification results for groundwater samples collected from 
Universal Propulsion Company, Inc. (UPCO) wells during the April 2011 monitoring 
event.  The data review was performed in accordance with the procedures specified in the 
Remedial Investigation Workplan Vol. II Quality Assurance Project Plan (QAPP) 
(Hargis+Associates, Inc. 2004), USEPA Functional Guidelines for Organic and Inorganic 
Data Review (USEPA, 1999 and 2002), and quality assurance and control parameters set 
by the project laboratory (TestAmerica). 
 
A total of 3 groundwater samples were collected and submitted to TestAmerica for the 
following parameters: 

 alkalinity by Standard Method 2320B; 

 inorganics by USEPA Methods 300.0 and 314.0; 

 metals by USEPA Methods 200.7,  200.8, and 245.1;  

 total dissolved solids by Standard Method 2540C; and 

 volatile organic compounds (VOCs) by USEPA Method 8260B. 
 
Additionally, three field quality assurance samples (i.e., field duplicate and trip blanks) 
were collected and analyzed as part of the sampling program. Table A-1 lists the samples 
and associated analytical parameters. 

2.0 QUALITY CONTROL PARAMETERS REVIEWED 

Sample results were subject to a Level III data review that includes an evaluation of the 
following quality control (QC) parameters: 

 Chain-of-Custody 

 Sample preservation and Temperature Upon Laboratory Receipt; 

 Holding Times; 

 Blank Contamination (method blanks, trip blanks); 

 Surrogate Recovery (for organic parameters); 

 Laboratory Control Sample (LCS) Recovery and Relative Percent Difference 
(RPD); 
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 Matrix Spike/Matrix Spike Duplicate (MS/MSD) Recovery and RPD; and 

 Duplicates (field duplicates). 

 
The data qualifiers used to qualify the analytical results associated with QC parameters 
outside of the established data quality objectives are defined below: 

J The analyte was positively identified; however, the result should be 
considered an estimated value. 

UJ The reporting limit is considered an estimated value. 

R Quality control indicates that the data is not usable. 
 
Results qualified as “J” or UJ” are of acceptable data quality and may be used 
quantitatively to fulfill the objectives of the analytical program, per EPA guidelines. 
 
The results associated with this sampling event required no data qualification. 

2.1 CHAIN-OF-CUSTODY 

The chain-of-custody documentation associated with project samples was found to be 
complete. Chain-of-custodies included sample identifications, date and time of collection, 
requested parameters, and relinquished/received signatures. 

2.2 SAMPLE PRESERVATION AND TEMPERATURE UPON 
LABORATORY RECEIPT  

Samples collected were received preserved and intact at the project laboratory. Samples 
were received at the correct temperature (4+2° Celsius) at the project laboratory. 

2.3 HOLDING TIMES 

Samples were extracted and analyzed within the holding time limits set by the respective 
USEPA methods. 

2.4 BLANK CONTAMINATION 

2.4.1 Method Blank 

Method blanks were analyzed at the appropriate frequency as specified in the project 
laboratory’s QAPP.  Target compounds were not detected in method blanks. 

2.4.2 Trip Blank 

Trip blanks were analyzed at the appropriate frequency as specified in the Remedial 
Investigation Workplan Vol. II Quality Assurance Project Plan (QAPP) 
(Hargis+Associates, Inc. 2004).  Target compounds were not detected in the trip blanks. 
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2.5 SURROGATE RECOVERY 

Surrogate recoveries for the organic analyses were within laboratory acceptance limits. 

2.6 LCS RECOVERY AND RPD 

LCS/LCS duplicates were performed at the required frequency and were evaluated based 
on the following criteria: 

 If the analyte recovery was above acceptance limits for the LCS or LCS 
duplicate, but the analyte was not detected in the associated batch, then data 
qualification was not required. 

 If the analyte recovery was above acceptance limits for the LCS or LCS 
duplicate and the analyte was detected in the associated batch, then the analyte 
results were qualified “J”. 

 If the analyte recovery was below acceptance limits for LCS or LCS duplicate 
then the analyte results in the associated analytical batch were qualified (“UJ” 
for non-detects and “J” for detected results). 

 If the analyte recovery was less than 10 percent, the analyte results in the 
associated analytical batch were rejected and qualified “R”. 

 
LCS/LCS duplicate percent recoveries and RPDs were within acceptance limits. 

2.7 MS/MSD RECOVERY AND RPD 

MS/MSD samples were performed at the required frequency and were evaluated by the 
following criteria: 

 If the MS or MSD recovery for an analyte was above acceptance limits but the 
analyte was not detected in the associated analytical batch, then data 
qualification was not required. 

 If the MS or MSD recovery for an analyte was above acceptance limits and 
the analyte was detected in the associated analytical batch, then analyte results 
were qualified “J”.  

 Low MS/MSD recoveries for inorganic parameters result in sample 
qualification of the associated analytical batch. 

 Low MS/MSD recoveries for organic parameters result in the data 
qualification of the unspiked sample rather than the analytical batch. 

 Results were not qualified based on non-project specific MS/MSD (i.e., batch 
QC) recoveries. 
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MS/MSD percent recoveries and RPDs were within acceptance limits except for the 
following: 
 

 The MS percent recovery associated with the analytical batch 11D1069 was 
outside of acceptance limits for calcium, and the MS and MS duplicate 
percent recoveries were outside acceptance limits for sodium.  Data 
qualification was not required because the spiked samples were non project-
specific (i.e., batch QC). 

 The MS percent recovery and RPD associated with the analytical batch 
11E0034 were outside acceptance limits for mercury.  Data qualification was 
not required because the spiked sample was non project-specific (i.e., batch 
QC). 

 

2.8 DUPLICATES 

2.8.1 Lab Duplicates 

 

2.8.2 Field Duplicates 

One field duplicate was collected during this monitoring event and submitted for 
analysis. The RPD between the field duplicate and its associated sample was calculated 
and presented in Table A-2. The field duplicate was evaluated by the following criteria: 

 If an analyte is detected at a concentration greater than five times the method 
reporting limit, the RPD should be less than 25 percent. 

 If an analyte is detected between the sample and field duplicate less than five 
times the method reporting limit, the difference between the sample and the 
field duplicate should not exceed the method reporting limit. 

The field duplicate met acceptance criteria. 
 

3.0 COMPLETENESS SUMMARY  

Two types of completeness were calculated for this project: contract and technical.  
Results indicated as not reportable by the laboratory are not included in the completeness 
calculations. The following equations were used to calculate the two types of 
completeness: 
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The overall contract completeness, which includes the evaluation of protocol and contract 
deviations, which includes the evaluation of the QC parameters listed in Section 2.0, was 
100 percent.  The technical completeness attained for this monitoring period was 100 
percent.  The completeness results are provided in Table A-3. The results for the 
performance monitoring events were considered usable for the intended purposes and the 
project DQOs have been met. 
 

 



Table 1
Sampling and Analysis Schedule

Groundwater Monitoring Data Verification

Sample ID Lab ID Collected Sample Type Parameters
TB042811-1 PUD1699-01 4/28/2011 TB VOCs 
TB042811-2 PUD1699-02 4/28/2011 TB 1,4-Dioxane

MW-17 PUD1699-03 4/28/2011 N
VOCs, 1,4-Dioxane, Metals, Inorganics, 

Total Dissolved Solids, Alkalinity

MW-16 PUD1699-04 4/28/2011 N
VOCs, 1,4-Dioxane, Metals, Inorganics, 

Total Dissolved Solids, Alkalinity

MW-19 PUD1699-05 4/28/2011 N
VOCs, 1,4-Dioxane, Metals, Inorganics, 

Total Dissolved Solids, Alkalinity

FD042811-01 PUD1699-06 4/28/2011 FD of MW-19
VOCs, 1,4-Dioxane, Metals, Inorganics, 

Total Dissolved Solids, Alkalinity

Notes:

VOCs = volatile organic compounds analyzed by USEPA Method 8260B

Metals = arsenic, barium, cadmium, calcium, chromium, lead, magnesium, mercury, potassium, selenium, silver, and sodium.

Inorganics = chloride, nitrate-n, and sulfate by EPA method 300.0 and perchlorate by EPA method 314.0

N = normal field sample

TB = trip blank
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Table 2
Field Duplicate Summary

Groundwater Monitoring Data Verification

Sample ID /
Field Duplicate ID

Parameters
Sample
Result

Field Duplicate
Result

RPD
(%)

VOCs (ug/l)
All analytes ND ND NC
1,4-Dioxane ND ND NC
Metals (mg/l)
Arsenic 0.014 0.014 <1.0
Barium 0.046 0.045 2.2
Cadmium <0.0010 <0.0010 NC
Calcium 30 30 <1.0
Chromium 0.024 0.025 4.1
Lead 0.0019 0.0015 0.0004
Magnesium 12 12 <1.0
Mercury <0.00020 <0.00020 NC
Potassium 7.1 7.5 0.4
Selenium 0.0028 0.0027 0.0001
Silver <0.0010 <0.0010 NC
Sodium 39 37 5.3
Inorganics (mg/l)
Chloride 22 22 <1.0
Nitrate-N 7.8 7.8 <1.0
Sulfate 12 12 <1.0
Perchlorate (ug/l) 55000 53000 3.7
Alkalinity (mg/l)
Alkalinity as CaCO3 120 110 8.7
Bicarbonate Alkalinity as CaCO3 120 110 8.7
Carbonate Alkalinity as CaCO3 <6.0 <6.0 NC
Hydroxide Alkalinity as CaCO3 <6.0 <6.0 NC
Alkalinity, Phenolphthalein <6.0 <6.0 NC
Total Dissolved Solids (mg/l)
Total Dissolved Solids 350 350 <1.0

Notes:
RPD = Relative percent difference; [(difference)/(average)]*100
ND = No analytes detected
NC = Not calculated
Field duplicate RPD acceptance limits is 25 percent for results greater than 5 times the reporting limit; for results
less than 5 times the reporting limit, the difference between sample and field duplicate results should be 
less than the reporting limit

MW-19/
FD042811-01
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Table 3
Completeness Summary

Groundwater Monitoring Data Verification

Parameters
Total Number of 

Samples

Number in 
Contractual 
Compliance

Percent 
Contractual 
Compliance

Number of 
Usable Results

Percent 
Technical 

Compliance

All analytes 3 3 100 3 100

1,4-Dioxane 3 3 100 3 100

Arsenic 3 3 100 3 100

Barium 3 3 100 3 100

Cadmium 3 3 100 3 100

Calcium 3 3 100 3 100

Chromium 3 3 100 3 100

Lead 3 3 100 3 100

Magnesium 3 3 100 3 100

Mercury 3 3 100 3 100

Potassium 3 3 100 3 100

Selenium 3 3 100 3 100

Silver 3 3 100 3 100

Sodium 3 3 100 3 100

Chloride 3 3 100 3 100

Nitrate-N 3 3 100 3 100

Sulfate 3 3 100 3 100

Perchlorate 3 3 100 3 100

Alkalinity as CaCO3 3 3 100 3 100

Bicarbonate Alkalinity as CaCO3 3 3 100 3 100

Carbonate Alkalinity as CaCO3 3 3 100 3 100

Hydroxide Alkalinity as CaCO3 3 3 100 3 100

Alkalinity, Phenolphthalein 3 3 100 3 100

Total Dissolved Solids 3 3 100 3 100

Notes:
Number of samples used in completeness calculations includes field samples, but not field duplicates or blanks.
Percent Contractual Compliance = (Number of contract compliant results/Number of reported results) * 100
Percent Technical Compliance = (Number of usable results/Number of reported results) * 100

Inorganics

Volatile Organic Compounds

Metals

Total Dissolved Solids

Alkalinity
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GROUNDWATER MONITORING DATA VERIFICATION SUMMARY 

SITE MONITORING WELLS – AUGUST 2009 

1.0 INTRODUCTION 

This summary presents data verification results for groundwater samples collected from 
Universal Propulsion Company, Inc. (UPCO) wells during the August 2009 monitoring 
event.  The data review was performed in accordance with the procedures specified in the 
Remedial Investigation Workplan Vol. II Quality Assurance Project Plan (QAPP) 
(Hargis+Associates, Inc. 2004), USEPA Functional Guidelines for Inorganic Data 
Review (USEPA, 2002), and quality assurance and control parameters set by the project 
laboratory (TestAmerica). 
 
A total of 10 groundwater samples were collected and submitted to TestAmerica for the 
following parameters: 

 perchlorate by USEPA Method 332.0. 
 
Table B-1 lists the samples and associated analytical parameters. 

2.0 QUALITY CONTROL PARAMETERS REVIEWED 

Sample results were subject to a Level III data review that includes an evaluation of the 
following quality control (QC) parameters: 

 Chain-of-Custody 

 Sample preservation and Temperature Upon Laboratory Receipt; 

 Holding Times; 

 Blank Contamination (method blanks, trip blanks); 

 Laboratory Control Sample (LCS) Recovery; 

 Matrix Spike/Matrix Spike Duplicate (MS/MSD) Recovery and RPD; and 

 Internal Standard Recovery. 

 
The data qualifiers used to qualify the analytical results associated with QC parameters 
outside of the established data quality objectives are defined below: 

J The analyte was positively identified; however, the result should be 
considered an estimated value. 

UJ The reporting limit is considered an estimated value. 

R Quality control indicates that the data is not usable. 
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Results qualified as “J” or UJ” are of acceptable data quality and may be used 
quantitatively to fulfill the objectives of the analytical program, per EPA guidelines. 
 
The results associated with this sampling event that required data qualification are 
provided in Table B-2. 

2.1 CHAIN-OF-CUSTODY 

The chain-of-custody documentation associated with project samples was found to be 
complete. Chain-of-custodies included sample identifications, date and time of collection, 
requested parameters, and relinquished/received signatures. 

2.2 SAMPLE PRESERVATION AND TEMPERATURE UPON 
LABORATORY RECEIPT  

Samples collected were received preserved and intact at the project laboratory. Samples 
were received at the correct temperature (4+2° Celsius) at the project laboratory except 
the following: 

 Samples collected on August 18, 2009 were received at 0.1 degrees Celsius.  
The temperature outlier did not significantly impact the sample results; 
therefore, data qualification was not required. 

2.3 HOLDING TIMES 

Samples were extracted and analyzed within the holding time limit set by the respective 
USEPA method. 

2.4 BLANK CONTAMINATION 

2.4.1 Method Blank 

Method blanks were analyzed at the appropriate frequency as specified in the project 
laboratory’s QAPP.  Target compounds were not detected in method blanks. 

2.5 LCS RECOVERY 

LCS percent recoveries were performed at the required frequency and were evaluated 
based on the following criteria: 

 If the analyte recovery was above acceptance limits for the LCS or LCS 
duplicate, but the analyte was not detected in the associated batch, then data 
qualification was not required. 
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 If the analyte recovery was above acceptance limits for the LCS or LCS 
duplicate and the analyte was detected in the associated batch, then the analyte 
results were qualified “J”. 

 If the analyte recovery was below acceptance limits for LCS or LCS duplicate 
then the analyte results in the associated analytical batch were qualified (“UJ” 
for non-detects and “J” for detected results). 

 If the analyte recovery was less than 10 percent, the analyte results in the 
associated analytical batch were rejected and qualified “R”. 

 
LCS percent recoveries were within acceptance limits. 

2.6 MS/MSD RECOVERY AND RPD 

MS/MSD samples were performed at the required frequency and were evaluated by the 
following criteria: 

 If the MS or MSD recovery for an analyte was above acceptance limits but the 
analyte was not detected in the associated analytical batch, then data 
qualification was not required. 

 If the MS or MSD recovery for an analyte was above acceptance limits and 
the analyte was detected in the associated analytical batch, then analyte results 
were qualified “J”.  

 Low MS/MSD recoveries for inorganic parameters result in sample 
qualification of the associated analytical batch. 

 Low MS/MSD recoveries for organic parameters result in the data 
qualification of the unspiked sample rather than the analytical batch. 

 Results were not qualified based on non-project specific MS/MSD (i.e., batch 
QC) recoveries. 

 
MS/MSD percent recoveries and RPDs were within acceptance limits. 
 

2.7 INTERNAL STANDARD RECOVERY 

The Internal Standard recovery was outside of method limits for the analytical batch 
PH24075, and matrix interference was confirmed.  Associated samples were qualified 
“UJ” and “J” to indicate a potential bias. 
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3.0 COMPLETENESS SUMMARY  

Two types of completeness were calculated for this project: contract and technical.  
Results indicated as not reportable by the laboratory are not included in the completeness 
calculations. The following equations were used to calculate the two types of 
completeness: 

 

 

 

 
The overall contract completeness, which includes the evaluation of protocol and contract 
deviations, which includes the evaluation of the QC parameters listed in Section 2.0, was 
0 percent.  The technical completeness attained for this monitoring period was 100 
percent.  The completeness results are provided in Table B-3. The results for the 
performance monitoring events were considered usable for the intended purposes and the 
project DQOs have been met. 
 

 



Table 1
Sampling and Analysis Schedule

Groundwater Monitoring Data Verification

Sample ID Lab ID Collected Sample Type Parameters
MW-14 PSH0760-01 8/13/2009 N Perchlorate by USEPA Method 332.0
MW-15 PSH0761-01 8/13/2009 N Perchlorate by USEPA Method 332.0
MW-12 PSH0845-01 8/14/2009 N Perchlorate by USEPA Method 332.0
MW-9 PSH0988-01 8/18/2009 N Perchlorate by USEPA Method 332.0
MW-8 PSH0989-01 8/18/2009 N Perchlorate by USEPA Method 332.0
MW-7 PSH0990-01 8/18/2009 N Perchlorate by USEPA Method 332.0
MW-3 PSH0991-01 8/18/2009 N Perchlorate by USEPA Method 332.0
MW-4 PSH0992-01 8/18/2009 N Perchlorate by USEPA Method 332.0
MW-10 PSH0993-01 8/18/2009 N Perchlorate by USEPA Method 332.0
MW-11 PSH0994-01 8/18/2009 N Perchlorate by USEPA Method 332.0

Notes:

N = normal field sample
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Table 2
Qualified Results

Groundwater Monitoring Data Verification

Sample ID Analyte Result Units
Data 

Qualifier
Comments

MW-14 Perchlorate 1.1 ug/l J
Qualified due to Internal Standard recovery 
outisde the method limits.

MW-15 Perchlorate 0.83 ug/l J
Qualified due to Internal Standard recovery 
outisde the method limits.

MW-12 Perchlorate 0.78 ug/l J
Qualified due to Internal Standard recovery 
outisde the method limits.

MW-9 Perchlorate 0.78 ug/l J
Qualified due to Internal Standard recovery 
outisde the method limits.

MW-8 Perchlorate 1.0 ug/l J
Qualified due to Internal Standard recovery 
outisde the method limits.

MW-7 Perchlorate 0.70 ug/l J
Qualified due to Internal Standard recovery 
outisde the method limits.

MW-3 Perchlorate 0.64 ug/l J
Qualified due to Internal Standard recovery 
outisde the method limits.

MW-4 Perchlorate 0.71 ug/l J
Qualified due to Internal Standard recovery 
outisde the method limits.

MW-10 Perchlorate 0.93 ug/l J
Qualified due to Internal Standard recovery 
outisde the method limits.

MW-11 Perchlorate 2.1 ug/l J
Qualified due to Internal Standard recovery 
outisde the method limits.

Notes:
ug/L - micrograms per liter

J = estimated result
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Table 3
Completeness Summary

Groundwater Monitoring Data Verification

Parameters
Total Number of 

Samples

Number in 
Contractual 
Compliance

Percent 
Contractual 
Compliance

Number of 
Usable Results

Percent 
Technical 

Compliance

Perchlorate 332.0 11 0 0 11 100

Notes:
Number of samples used in completeness calculations includes field samples and field duplicates, but not blanks.
Percent Contractual Compliance = (Number of contract compliant results/Number of reported results) * 100
Percent Technical Compliance = (Number of usable results/Number of reported results) * 100

Inorganics
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GROUNDWATER MONITORING DATA VERIFICATION SUMMARY 

SITE MONITORING WELLS AND PRIVATE WELLS- NOVEMBER 2006 

1.0 INTRODUCTION 

This summary presents data verification results for groundwater samples collected from 
Universal Propulsion Company, Inc. (UPCO) wells and adjacent residential wells during 
the November 2006 monitoring event.  The data review was performed in accordance 
with the procedures specified in the Remedial Investigation Workplan Vol. II Quality 
Assurance Project Plan (QAPP) (Hargis+Associates, Inc. 2004), USEPA Functional 
Guidelines for Organic and Inorganic Data Review (USEPA, 1999 and 2002), and quality 
assurance and control parameters set by the project laboratory (Del Mar Analytical). 
 
A total of 17 groundwater samples were collected and submitted to Del Mar Analytical 
for perchlorate analysis by USEPA Method 332.0.  Table 1 lists the samples and 
associated analytical parameters. 
 

1.1 Data Quality Assessment 

Sample results were subject to a Level III data review that includes an evaluation of the 
following quality control (QC) parameters: 

 sample receipt temperatures; 

 holding times; 

 method blanks; 

 laboratory control samples (LCS); and 

 matrix spike/matrix spike duplicates (MS/MSD). 
 
Results did not require qualification based on the data verification. 
 

1.2 Data Qualifiers 

The data qualifiers used to qualify analytical results associated with QC parameters 
outside data quality objectives are defined below: 

J The analyte was positively identified; however, the result should be 
considered an estimated value. 

UJ The reporting limit is considered an estimated value. 

R Quality control indicates that the data is not usable 
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Results qualified as “J” or UJ” are of acceptable data quality and may be used 
quantitatively to fulfill the objectives of the analytical program, per USEPA guidelines. 
 

1.3 Sample Preservation and Temperature Upon Laboratory Receipt 

Samples were received intact and at the correct temperature (4+2° Celsius) at the project 
laboratory.  
 

1.4 Holding Times 

Samples were extracted and analyzed within the holding time limits set by the respective 
USEPA methods.  
  

1.5 Method Blank Contamination 

Method blanks were performed at the required frequencies. Target compounds were not 
detected in the blanks.   
  

1.6 LCS/LCS Duplicate Recovery and Relative Percent Difference 

LCS/LCS duplicates were performed at the required frequency and were evaluated based 
on the following criteria: 

 If the analyte recovery was above acceptance limits for LCS or LCS duplicate 
but the analyte was not detected in the associated batch, then data 
qualification was not required. 

 If the analyte recovery was above acceptance limits for LCS or LCS duplicate 
and the analyte was detected in the associated batch, then the analyte results 
were qualified “J”. 

 If the analyte recovery was below acceptance limits for LCS or LCS duplicate 
then the analyte results in the associated analytical batch were qualified (“UJ” 
for non-detects and “J” for detected results). 

 If the analyte recovery was less than 10 percent, the analyte results in the 
associated analytical batch were rejected and qualified “R”. 

 
 Percent recoveries and RPDs for the LCS/LCS duplicate were within acceptance limits. 
 

1.7 MS/MSD Recovery and RPD 

 
MS/MSD samples were performed at the required frequency and were evaluated by the 
following criteria: 
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 If MS or MSD recovery for an analyte is above acceptance limits but the 
analyte is not detected in the associated analytical batch, then data 
qualification was not required. 

 If MS or MSD recovery for an analyte is above acceptance limits and the 
analyte is detected in the associated analytical batch, the analyte results were 
qualified “J”. 

 Low MS/MSD recoveries for inorganic parameters result in sample 
qualification of the associated analytical batch. 

 Low MS/MSD recoveries for organic parameters result in the data 
qualification of the unspiked sample rather than the analytical batch. 

 Results were not qualified based on non-project specific MS/MSD (i.e., batch 
QC) recoveries. 

 
Percent recoveries and RPDs for the MS/MSD duplicate were within acceptance limits.  

 

2.0 Completeness Summary  

Two types of completeness were calculated for this project: contract and technical. As 
specified in the project DQOs, the goal for completeness for the site is 90 percent. 
Results indicated as not reportable by the laboratory are not included in the completeness 
calculations. The following equations are used to calculate the two types of completeness. 
 

% Contract Completeness = 
(Number of contract compliant results/ 

Number of reported results) 
x 100 

 
% Technical Completeness = 

(Number of usable results/Number of reported results) 
x 100 

 
The overall contract completeness included the evaluation of the protocol and contract 
deviations for holding times, blanks, MS/MSD, and LCS. The technical completeness, 
which included all QC parameters, attained for the field samples was 100 percent. The 
completeness results are provided in Table 2. All of the results were considered usable 
for the intended purposes and the project DQOs have been met. 
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Table 1 
Sampling and Analysis Schedule 

Groundwater Monitoring Data Verification 
 

Sample ID Lab ID Collected Sample Type Parameters 
PW-1 PPK0567-01 11/16/2006 N  Perchlorate 
MW-9 PPK0557-06 11/15/2006 N  Perchlorate 
MW-8 PPK0557-03 11/15/2006 N  Perchlorate 
MW-7 PPK0557-05 11/15/2006 N  Perchlorate 
MW-4 PPK0557-04 11/15/2006 N  Perchlorate 
MW-3 PPK0557-01 11/15/2006 N  Perchlorate 
MW-12 PPK0441-01 11/13/2006 N  Perchlorate 
MW-11 PPK0448-01 11/14/2006 N  Perchlorate 
MW-10 PPK0557-02 11/15/2006 N  Perchlorate 
604/616 E Yearling PPK0429-01 11/14/2006 N  Perchlorate 
520 E Yearling PPK0430-01 11/14/2006 N  Perchlorate 
25903 N 2nd St PPK0426-01 11/14/2006 N  Perchlorate 
25825 N 1st PPK0428-01 11/14/2006 N  Perchlorate 
218 E Yearling PPK0425-01 11/14/2006 N  Perchlorate 
18 E Yearling PPK0431-01 11/14/2006 N  Perchlorate 
16 E Yearling PPK0427-01 11/13/2006 N  Perchlorate 
104 E Yearling PPK0554-01 11/15/2006 N  Perchlorate 
Notes:     

N = normal field sample     
 

Table 2 
Completeness Summary 

Groundwater Monitoring Data Verification 
 

Parameters 
Total Number 

of Results 

Number in
Contractual 
Compliance

Percent 
Contractual
Compliance 

Number of 
Usable Results 

Percent 
Technical 

Compliance 

Perchlorate 17 17 100 17 100 

Notes:      

Percent Contractual Compliance = (Number of contract compliant results/Number of reported results) * 100 

Percent Technical Compliance = (Number of usable results/Number of reported results) * 100 
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GROUNDWATER MONITORING DATA VERIFICATION SUMMARY 

SITE MONITORING WELLS - FEBRUARY 2007 

1.0 INTRODUCTION 

This summary presents data verification results for groundwater samples collected from 
Universal Propulsion Company, Inc. (UPCO) wells and adjacent residential wells during 
the February 2007 monitoring event.  The data review was performed in accordance with 
the procedures specified in the Remedial Investigation Workplan Vol. II Quality 
Assurance Project Plan (QAPP) (Hargis+Associates, Inc. 2004), USEPA Functional 
Guidelines for Organic and Inorganic Data Review (USEPA, 1999 and 2002), and quality 
assurance and control parameters set by the project laboratories (Del Mar Analytical and 
DataChem). 
 
A total of 12 groundwater samples were collected and submitted to Del Mar and 
DataChem laboratories for perchlorate analysis by USEPA Methods 332 and 6850.  
Table 1 lists the samples and associated analytical parameters. 
 
Additionally, one field quality assurance sample (i.e., field duplicate) was collected and 
analyzed as part of the sampling program.  
 
 

1.1 Data Quality Assessment 

Sample results were subject to a Level III data review that includes an evaluation of the 
following quality control (QC) parameters: 

 sample receipt temperatures; 

 holding times; 

 method blanks; 

 laboratory control samples (LCS); and 

 matrix spike/matrix spike duplicates (MS/MSD). 
 
Results did not require qualification based on the data verification. 
 

1.2 Data Qualifiers 

The data qualifiers used to qualify analytical results associated with QC parameters 
outside data quality objectives are defined below: 

J The analyte was positively identified; however, the result should be 
considered an estimated value. 
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UJ The reporting limit is considered an estimated value. 

R Quality control indicates that the data is not usable 
 
Results qualified as “J” or UJ” are of acceptable data quality and may be used 
quantitatively to fulfill the objectives of the analytical program, per USEPA guidelines. 
 

1.3 Sample Preservation and Temperature Upon Laboratory Receipt 

Samples were received intact and at the correct temperature (4+2° Celsius) at the project 
laboratory with the following exception. Samples received by the laboratory on February 
14, 2007 had a temperature of 0.4° Celsius.  This temperature outlier did not significantly 
impact sample results; therefore, data qualification was not required. 
 

1.4 Holding Times 

Samples were extracted and analyzed within the holding time limits set by the respective 
USEPA methods.  
  

1.5 Method Blank Contamination 

Method blanks were performed at the required frequencies. Target compounds were not 
detected in the blanks.   
  

1.6 LCS/LCS Duplicate Recovery and Relative Percent Difference 

LCS/LCS duplicates were performed at the required frequency and were evaluated based 
on the following criteria: 

 If the analyte recovery was above acceptance limits for LCS or LCS duplicate 
but the analyte was not detected in the associated batch, then data 
qualification was not required. 

 If the analyte recovery was above acceptance limits for LCS or LCS duplicate 
and the analyte was detected in the associated batch, then the analyte results 
were qualified “J”. 

 If the analyte recovery was below acceptance limits for LCS or LCS duplicate 
then the analyte results in the associated analytical batch were qualified (“UJ” 
for non-detects and “J” for detected results). 

 If the analyte recovery was less than 10 percent, the analyte results in the 
associated analytical batch were rejected and qualified “R”. 

 
 Percent recoveries and RPDs for the LCS/LCS duplicate were within acceptance limits. 
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1.7 MS/MSD Recovery and RPD 

 
MS/MSD samples were performed at the required frequency and were evaluated by the 
following criteria: 

 If MS or MSD recovery for an analyte is above acceptance limits but the 
analyte is not detected in the associated analytical batch, then data 
qualification was not required. 

 If MS or MSD recovery for an analyte is above acceptance limits and the 
analyte is detected in the associated analytical batch, the analyte results were 
qualified “J”. 

 Low MS/MSD recoveries for inorganic parameters result in sample 
qualification of the associated analytical batch. 

 Low MS/MSD recoveries for organic parameters result in the data 
qualification of the unspiked sample rather than the analytical batch. 

 Results were not qualified based on non-project specific MS/MSD (i.e., batch 
QC) recoveries. 

 
Percent recoveries and RPDs for the MS/MSD duplicate were within acceptance limits.  
 

1.8 Field Duplicates 

 
One field duplicate was collected during this monitoring event and submitted for 
analysis. The RPD between the field duplicate and its associated sample was calculated 
and presented in Table 2. Field duplicates were evaluated by the following criteria: 

 If an analyte is detected at a concentration greater than five times the method 
reporting limit, the RPD should be less than 25 percent. 

 If an analyte is detected between the sample and field duplicate less than five 
times the method reporting limit, the difference between the sample and the 
field duplicate should not exceed the method reporting limit. 

All field duplicates met acceptance criteria. 
 

 

2.0 Completeness Summary  

Two types of completeness were calculated for this project: contract and technical. As 
specified in the project DQOs, the goal for completeness for the site is 90 percent. 
Results indicated as not reportable by the laboratory are not included in the completeness 
calculations. The following equations are used to calculate the two types of completeness. 
 



3994-003 4 Final RI Report 
Universal Propulsion Co., Inc.  June 2011 

% Contract Completeness = 
(Number of contract compliant results/ 

Number of reported results) 
x 100 

 
% Technical Completeness = 

(Number of usable results/Number of reported results) 
x 100 

 
The overall contract completeness included the evaluation of the protocol and contract 
deviations for holding times, blanks, MS/MSD, and LCS. The technical completeness, 
which included all QC parameters, attained for the field samples was 100 percent. The 
completeness results are provided in Table 3. All of the results were considered usable 
for the intended purposes and the project DQOs have been met. 
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Table 1 
Sampling and Analysis Schedule 

Groundwater Monitoring Data Verification 
 

Sample ID Lab ID Collected Sample Type Parameters 

MW-12 
07E01154 

PQB0391-01 
2/13/2007 N Perchlorate 

MW-11 
07E01155 

PQB0391-02 
2/13/2007 N Perchlorate 

FD021307 
07E01156 

PQB0391-03 
2/13/2007 FD Perchlorate 

MW-B 
07E01150 

PQB0392-01 
2/13/2007 TS Perchlorate 

 MW-A 
07E01151 

PQB0392-02 
2/13/2007 TS Perchlorate 

MW-C 
07E01152 

PQB0392-03 
2/13/2007 TS Perchlorate 

MW-D 
07E01153 

PQB0392-04 
2/13/2007 TS Perchlorate 

MW-7 
07E01165 

PQB0493-01 
2/14/2007 N Perchlorate 

MW-9 
07E01166 

PQB0493-02 
2/14/2007 N Perchlorate 

MW-4 
07E01161 

PQB0521-01 
2/15/2007 N Perchlorate 

MW-3 
07E01162 

PQB0521-02 
2/15/2007 N Perchlorate 

MW-10 
07E01163 

PQB0521-03 
2/15/2007 N Perchlorate 

MW-8 
07E01164 

PQB0521-04 
2/15/2007 N Perchlorate 

Notes:     

N = normal field sample     

FD = field duplicate     

TS = test sample     
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Table 2 

Field Duplicate Summary 
Groundwater Monitoring Data Verification 

 

 
 
 
 
 
 

Table 3 
Completeness Summary 

Groundwater Monitoring Data Verification 
 

Parameters 
Total Number 

of Results 

Number in
Contractual 
Compliance

Percent 
Contractual
Compliance 

Number of 
Usable Results 

Percent 
Technical 

Compliance 

Perchlorate 28 28 100 28 100 

Notes:      

Percent Contractual Compliance = (Number of contract compliant results/Number of reported results) * 100 

Percent Technical Compliance = (Number of usable results/Number of reported results) * 100 

Field duplicates and trip blanks are not included in the percent compliance calculations 
 
 

Sample ID / 
Field Duplicate ID 

Parameters 
Sample 
Result 

Field 
Duplicate 

Result 

RPD 
(%) 

MW-11/FD021307 
Inorganics 
Perchlorate 332 2.2 2.1 4.7 
Perchlorate 6850 2.25 2.33 3.5 

Notes:     
RPD = Relative percent difference; [(difference)/(average*1/2)]*100   
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GROUNDWATER MONITORING DATA VERIFICATION SUMMARY  
SITE MONITORING WELLS AND PRIVATE WELLS- APRIL 2007 

1.0 INTRODUCTION 

This summary presents data verification results for groundwater samples collected from 
Universal Propulsion Company, Inc. (UPCO) wells and adjacent residential wells during 
the April 2007 monitoring event.  The data review was performed in accordance with the 
procedures specified in the Remedial Investigation Workplan Vol. II Quality Assurance 
Project Plan (QAPP) (Hargis+Associates, Inc. 2004), USEPA Functional Guidelines for 
Organic and Inorganic Data Review (USEPA, 1999 and 2002), and quality assurance and 
control parameters set by the project laboratories (Del Mar Analytical and DataChem). 
 
A total of 10 groundwater samples were collected and submitted to Del Mar and 
DataChem laboratories for the following parameters. 

 metals by USEPA Methods 200.7,  and 245.1; 

 perchlorate by USEPA Methods 332.0 and 6850; and 

 nitrate, sulfate, and chloride by USEPA Method 300.0 

 alkalinity by method SM2320B  

 total dissolved solids by method SM2540C 
 
Table 1 lists the samples and associated analytical parameters. 

 

1.1 Data Quality Assessment 

Sample results were subject to a Level III data review that includes an evaluation of the 
following quality control (QC) parameters: 

 sample receipt temperatures; 

 holding times; 

 method blanks; 

 laboratory control samples (LCS); and 

 matrix spike/matrix spike duplicates (MS/MSD). 
 
Results did not require qualification based on the data verification. 
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1.2 Data Qualifiers 

The data qualifiers used to qualify analytical results associated with QC parameters 
outside data quality objectives are defined below: 

J The analyte was positively identified; however, the result should be 
considered an estimated value. 

UJ The reporting limit is considered an estimated value. 

R Quality control indicates that the data is not usable 
 
Results qualified as “J” or UJ” are of acceptable data quality and may be used 
quantitatively to fulfill the objectives of the analytical program, per USEPA guidelines. 
 

1.3 Sample Preservation and Temperature Upon Laboratory Receipt 

Samples were received intact and at the correct temperature (4+2° Celsius) at the project 
laboratory with the following exception. Samples received by the laboratory on April 6, 
2007 had a temperature of 8.6° Celsius.  This temperature outlier did not significantly 
impact sample results; therefore, data qualification was not required.  
 

1.4 Holding Times 

Samples were extracted and analyzed within the holding time limits set by the respective 
USEPA methods.  
  

1.5 Method Blank Contamination 

Method blanks were performed at the required frequencies. Target compounds were not 
detected in the blanks.   
  

1.6 LCS/LCS Duplicate Recovery and Relative Percent Difference 

LCS/LCS duplicates were performed at the required frequency and were evaluated based 
on the following criteria: 

 If the analyte recovery was above acceptance limits for LCS or LCS duplicate 
but the analyte was not detected in the associated batch, then data 
qualification was not required. 

 If the analyte recovery was above acceptance limits for LCS or LCS duplicate 
and the analyte was detected in the associated batch, then the analyte results 
were qualified “J”. 
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 If the analyte recovery was below acceptance limits for LCS or LCS duplicate 
then the analyte results in the associated analytical batch were qualified (“UJ” 
for non-detects and “J” for detected results). 

 If the analyte recovery was less than 10 percent, the analyte results in the 
associated analytical batch were rejected and qualified “R”. 

 
 Percent recoveries and RPDs for the LCS/LCS duplicate were within acceptance limits. 
 

1.7 MS/MSD Recovery and RPD 

 
MS/MSD samples were performed at the required frequency and were evaluated by the 
following criteria: 

 If MS or MSD recovery for an analyte is above acceptance limits but the 
analyte is not detected in the associated analytical batch, then data 
qualification was not required. 

 If MS or MSD recovery for an analyte is above acceptance limits and the 
analyte is detected in the associated analytical batch, the analyte results were 
qualified “J”. 

 Low MS/MSD recoveries for inorganic parameters result in sample 
qualification of the associated analytical batch. 

 Low MS/MSD recoveries for organic parameters result in the data 
qualification of the unspiked sample rather than the analytical batch. 

 Results were not qualified based on non-project specific MS/MSD (i.e., batch 
QC) recoveries. 

 
Percent recoveries and RPDs for the MS/MSD duplicate were within acceptance limits.  
 

1.8 Field Duplicates 

 

No field duplicates were collected during this monitoring event.  

 

2.0 Completeness Summary  

Two types of completeness were calculated for this project: contract and technical. As 
specified in the project DQOs, the goal for completeness for the site is 90 percent. 
Results indicated as not reportable by the laboratory are not included in the completeness 
calculations. The following equations are used to calculate the two types of completeness. 
 

% Contract Completeness = 
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(Number of contract compliant results/ 
Number of reported results) 

x 100 
 
 
 

% Technical Completeness = 
(Number of usable results/Number of reported results) 

x 100 
 
The overall contract completeness included the evaluation of the protocol and contract 
deviations for holding times, blanks, MS/MSD, and LCS. The technical completeness, 
which included all QC parameters, attained for the field samples was 100 percent. The 
completeness results are provided in Table 2. All of the results were considered usable 
for the intended purposes and the project DQOs have been met. 



Table 1
Sampling and Analysis Schedule

Groundwater Monitoring Data Verification 

Sample ID Lab ID Collected Sample Type Parameters

604 E Yearling
PQD0253-01, 
PQD0254-01, 
07E025701

4/6/2007 N Perchlorate (332 and 6850), Chloride, Nitrate, Alkalinity, Sulfate, TDS, Metals

MW-11
PQD0338-01, 

07E02042 4/10/2007
N Perchlorate (332 and 6850)

MW-F
PQD0251-01, 
PQD0254-02, 

07E01997
4/6/2007 N Perchlorate (314, 332, and 6850)

MW-G
PQD0251-02, 
PQD0254-03, 

07E01998
4/6/2007 N Perchlorate (314, 332, and 6850)

25825 N 1 Pl
PQD0138-01, 

07E01972
4/4/2007 N Perchlorate (332 and 6850), Chloride, Nitrate, Alkalinity, Sulfate, TDS, Metals

18 E Yearling
PQD0138-02, 

07E01973
4/4/2007 N Perchlorate (332 and 6850), Chloride, Nitrate, Alkalinity, Sulfate, TDS, Metals

25903 N 2 St
PQD0138-03, 

07E01974
4/4/2007 N Perchlorate (332 and 6850), Chloride, Nitrate, Alkalinity, Sulfate, TDS, Metals

520 E Yearling
PQD0138-04, 

07E01975
4/4/2007 N Perchlorate (332 and 6850), Chloride, Nitrate, Alkalinity, Sulfate, TDS, Metals

MW-E
PQD0138-05, 

07E01976
4/4/2007 N Perchlorate (314, 332 and 6850)

218 E Yearling
PQD0138-06, 

07E01977
4/4/2007 N Perchlorate (322 and 6850), Chloride, Nitrate, Alkalinity, Sulfate, TDS, Metals

Notes:

Metals = calcium, sodium, potassium, and magnesium

VOCs = volatile organic compounds, including 1,4 dioxane

N = normal field sample

FD = field duplicate

TB = trip blank
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Table 2
Completeness Summary

Groundwater Monitoring Data Verification

Parameters
Total Number of 

Samples

Number in 
Contractual 
Compliance

Percent 
Contractual 
Compliance

Number of 
Usable Results

Percent 
Technical 

Compliance

Perchlorate 332 10 10 100 10 100

Perchlorate 6850 10 10 100 10 100

All Analytes 1 1 100 1 100

Notes:
Number of samples used in completeness calculationsincludes field samples and field duplicates
Percent Contractual Compliance = (Number of contract compliant results/Number of reported results) * 100
Percent Technical Compliance = (Number of usable results/Number of reported results) * 100
a = Qualified due to high RPD

Inorganics

Water Chemistry
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GROUNDWATER MONITORING DATA VERIFICATION SUMMARY 

SITE MONITORING WELLS- JANUARY 2008 

1.0 INTRODUCTION 

This summary presents data verification results for groundwater samples collected from 
Universal Propulsion Company, Inc. (UPCO) wells during the January 2008 monitoring 
event.  The data review was performed in accordance with the procedures specified in the 
Remedial Investigation Workplan Vol. II Quality Assurance Project Plan (QAPP) 
(Hargis+Associates, Inc. 2004), USEPA Functional Guidelines for Inorganic Data 
Review (USEPA, 2002), and quality assurance and control parameters set by the project 
laboratory (TestAmerica). 
 
A total of eight groundwater samples were collected and submitted to TestAmerica for 
the following parameters: 

 perchlorate by USEPA Method 332.0 
 
Table 1 lists the samples and associated analytical parameters. 
 

1.1 Data Quality Assessment 

Sample results were subject to a Level III data review that includes an evaluation of the 
following quality control (QC) parameters: 

 sample receipt temperatures; 

 holding times; 

 method blanks; 

 laboratory control samples (LCS); 

 matrix spike/matrix spike duplicates (MS/MSD); 

 field duplicates; and 

 surrogates (for organic parameters).  

 

Results did not require qualification based on the data verification. 
 

1.2 Data Qualifiers 

The data qualifiers used to qualify analytical results associated with QC parameters 
outside data quality objectives are defined below: 
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J The analyte was positively identified; however, the result should be 
considered an estimated value. 

UJ The reporting limit is considered an estimated value. 

R Quality control indicates that the data is not usable 
 
Results qualified as “J” or UJ” are of acceptable data quality and may be used 
quantitatively to fulfill the objectives of the analytical program, per USEPA guidelines.  
The results associated with this sampling event required no data qualification.   
 

1.3 Sample Preservation and Temperature Upon Laboratory Receipt 

Samples were received intact and at the correct temperature (4+2° Celsius) at the project 
laboratory except for the following: 

 The samples collected on January 15, 16, 17, and 18, 2008, were received intact at 
1° Celsius. This temperature outlier did not significantly impact sample results, so 
data qualification was not required.  

 

1.4 Holding Times 

Samples were extracted and analyzed within the holding time limits set by the respective 
USEPA methods. 
  

1.5 Blank Contamination 

Method blanks and trip blanks were performed at the required frequencies. Target 
compounds were not detected in the blanks.  
  

1.6 LCS/LCS Duplicate Recovery and Relative Percent Difference 

LCS/LCS duplicates were performed at the required frequency and were evaluated based 
on the following criteria: 

 If the analyte recovery was above acceptance limits for LCS or LCS duplicate 
but the analyte was not detected in the associated batch, then data 
qualification was not required. 

 If the analyte recovery was above acceptance limits for LCS or LCS duplicate 
and the analyte was detected in the associated batch, then the analyte results 
were qualified “J”. 

 If the analyte recovery was below acceptance limits for LCS or LCS duplicate 
then the analyte results in the associated analytical batch were qualified (“UJ” 
for non-detects and “J” for detected results). 
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 If the analyte recovery was less than 10 percent, the analyte results in the 
associated analytical batch were rejected and qualified “R”. 

 
Percent recoveries and RPDs for the LCS/LCS duplicate were within acceptance limits. 

1.7 MS/MSD Recovery and RPD 

MS/MSD samples were performed at the required frequency and were evaluated by the 
following criteria: 

 If MS or MSD recovery for an analyte is above acceptance limits but the 
analyte is not detected in the associated analytical batch, then data 
qualification was not required. 

 If MS or MSD recovery for an analyte is above acceptance limits and the 
analyte is detected in the associated analytical batch, the analyte results were 
qualified “J”. 

 Low MS/MSD recoveries for inorganic parameters result in sample 
qualification of the associated analytical batch. 

 Low MS/MSD recoveries for organic parameters result in the data 
qualification of the unspiked sample rather than the analytical batch. 

 Results were not qualified based on non-project specific MS/MSD (i.e., batch 
QC) recoveries. 

 
Percent recoveries and RPDs for the MS/MSD were within acceptance limits  
 

1.8 Completeness Summary  

Two types of completeness were calculated for this project: contract and technical. As 
specified in the project DQOs, the goal for completeness for the site is 90 percent. 
Results indicated as not reportable by the laboratory are not included in the completeness 
calculations. The following equations are used to calculate the two types of completeness. 
 

% Contract Completeness = 
(Number of contract compliant results/ 

Number of reported results) 
x 100 

 
% Technical Completeness = 

(Number of usable results/Number of reported results) 
x 100 

 
The overall contract completeness included the evaluation of the protocol and contract 
deviations for holding times, blanks, MS/MSD, and LCS attained for the field samples 
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was 100 percent.  The technical completeness, which included all QC parameters, 
attained for the field samples was 100 percent. The completeness results are provided in 
Table 2.  All of the results were considered usable for the intended purposes and the 
project DQOs have been met. 



Table 1
Sampling and Analysis Schedule

Groundwater Monitoring Data Verification

Sample ID Lab ID Collected Sample Type Parameters
MW-12 PRA0958-01 1/15/2008 N Perchlorate by USEPA Method 332.0
MW-7 PRA1149-01 1/17/2008 N Perchlorate by USEPA Method 332.0
MW-4 PRA1225-01 1/19/2008 N Perchlorate by USEPA Method 332.0
MW-11 PRA1048-01 1/16/2008 N Perchlorate by USEPA Method 332.0
MW-9 PRA1223-01 1/18/2008 N Perchlorate by USEPA Method 332.0
MW-3 PRA1223-02 1/18/2008 N Perchlorate by USEPA Method 332.0
MW-8 PRA1223-03 1/18/2008 N Perchlorate by USEPA Method 332.0
MW-10 PRA1223-04 1/18/2008 N Perchlorate by USEPA Method 332.0

Notes:

N = normal field sample

 3994-003
Universal Propulsion Co., Inc.

Final RI Report
June 2011



Table B-2
Completeness Summary

 Groundwater Monitoring Data Verification

Parameters
Total Number of 

Samples

Number in 
Contractual 
Compliance

Percent 
Contractual 
Compliance

Number of 
Usable Results

Percent 
Technical 

Compliance

Perchlorate 332.0 8 8 100 8 100

Notes:
Number of samples used in completeness calculations includes field samples and field duplicates, but not blanks.
Percent Contractual Compliance = (Number of contract compliant results/Number of reported results) * 100
Percent Technical Compliance = (Number of usable results/Number of reported results) * 100

Inorganics

 3994-003
Universal Propulsion Co., Inc.

Final RI Report
June 2011



3994-003 1 Final RI Report 
Universal Propulsion Co., Inc.  June 2011 

GROUNDWATER MONITORING DATA VERIFICATION SUMMARY  
PRIVATE WELLS- APRIL 2008 

1.0 INTRODUCTION 

This summary presents data verification results for private residential wells adjacent to 
Universal Propulsion Company, Inc. (UPCO) during the April 2008 monitoring event.  
The data review was performed in accordance with the procedures specified in the 
Remedial Investigation Workplan Vol. II Quality Assurance Project Plan (QAPP) 
(Hargis+Associates, Inc. 2004), USEPA Functional Guidelines for Inorganic Data 
Review (USEPA, 2002), and quality assurance and control parameters set by the project 
laboratory (TestAmerica). 
 
A total of 13 groundwater samples were collected and submitted to TestAmerica for the 
following parameters: 

 perchlorate by USEPA Method 332.0 
 
Table 1 lists the samples and associated analytical parameters. 
 

1.1 Data Quality Assessment 

Sample results were subject to a Level III data review that includes an evaluation of the 
following quality control (QC) parameters: 

 sample receipt temperatures; 

 holding times; 

 method blanks; 

 laboratory control samples (LCS); and 

 matrix spike/matrix spike duplicates (MS/MSD). 

 

Results did not require qualification based on the data verification. 
 

1.2 Data Qualifiers 

The data qualifiers used to qualify analytical results associated with QC parameters 
outside data quality objectives are defined below: 

J The analyte was positively identified; however, the result should be 
considered an estimated value. 

UJ The reporting limit is considered an estimated value. 



3994-003 2 Final RI Report 
Universal Propulsion Co., Inc.  June 2011 

R Quality control indicates that the data is not usable 
 
Results qualified as “J” or UJ” are of acceptable data quality and may be used 
quantitatively to fulfill the objectives of the analytical program, per USEPA guidelines.  
The results associated with this sampling event required no data qualification.   
 

1.3 Sample Preservation and Temperature Upon Laboratory Receipt 

Samples were received intact and at the correct temperature (4+2° Celsius) at the project 
laboratory except for the following: 

 One sample collected on April 4, 2008, was received intact at 16° Celsius. Since 
the sample was received at the laboratory one hour following collection, this 
temperature outlier did not significantly impact sample results and data 
qualification was not required.  

 

1.4 Holding Times 

Samples were extracted and analyzed within the holding time limits set by the respective 
USEPA methods. 
  

1.5 Blank Contamination 

Method blanks were performed at the required frequencies. Target compounds were not 
detected in the blanks.  
  

1.6 LCS/LCS Duplicate Recovery and Relative Percent Difference 

LCS/LCS duplicates were performed at the required frequency and were evaluated based 
on the following criteria: 

 If the analyte recovery was above acceptance limits for LCS or LCS duplicate 
but the analyte was not detected in the associated batch, then data 
qualification was not required. 

 If the analyte recovery was above acceptance limits for LCS or LCS duplicate 
and the analyte was detected in the associated batch, then the analyte results 
were qualified “J”. 

 If the analyte recovery was below acceptance limits for LCS or LCS duplicate 
then the analyte results in the associated analytical batch were qualified (“UJ” 
for non-detects and “J” for detected results). 

 If the analyte recovery was less than 10 percent, the analyte results in the 
associated analytical batch were rejected and qualified “R”. 
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Percent recoveries and RPDs for the LCS/LCS duplicate were within acceptance limits. 

1.7 MS/MSD Recovery and RPD 

MS/MSD samples were performed at the required frequency and were evaluated by the 
following criteria: 

 If MS or MSD recovery for an analyte is above acceptance limits but the 
analyte is not detected in the associated analytical batch, then data 
qualification was not required. 

 If MS or MSD recovery for an analyte is above acceptance limits and the 
analyte is detected in the associated analytical batch, the analyte results were 
qualified “J”. 

 Low MS/MSD recoveries for inorganic parameters result in sample 
qualification of the associated analytical batch. 

 Low MS/MSD recoveries for organic parameters result in the data 
qualification of the unspiked sample rather than the analytical batch. 

 Results were not qualified based on non-project specific MS/MSD (i.e., batch 
QC) recoveries. 

 
Percent recoveries and RPDs for the MS/MSD were within acceptance limits  
 

1.8 Completeness Summary  

Two types of completeness were calculated for this project: contract and technical. As 
specified in the project DQOs, the goal for completeness for the site is 90 percent. 
Results indicated as not reportable by the laboratory are not included in the completeness 
calculations. The following equations are used to calculate the two types of completeness. 
 

% Contract Completeness = 
(Number of contract compliant results/ 

Number of reported results) 
x 100 

 
% Technical Completeness = 

(Number of usable results/Number of reported results) 
x 100 

 
The overall contract completeness included the evaluation of the protocol and contract 
deviations for holding times, blanks, MS/MSD, and LCS attained for the field samples 
was 100 percent.  The technical completeness, which included all QC parameters, 
attained for the field samples was 100 percent. The completeness results are provided in 
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Table 2.  All of the results were considered usable for the intended purposes and the 
project DQOs have been met. 



Table 1
Sampling and Analysis Schedule

 Groundwater Monitoring Data Verification

Sample ID Lab ID Collected Sample Type Parameters
18 E Yearling PRD0175-01 4/1/2008 N Perchlorate by USEPA Method 332.0
16 E Yearling - N PRD0164-01 4/1/2008 N Perchlorate by USEPA Method 332.0
16 E Yearling - O PRD0165-01 4/1/2008 N Perchlorate by USEPA Method 332.0
106 W Yearling PRD0167-01 4/1/2008 N Perchlorate by USEPA Method 332.0
122 W Yearling PRD0171-01 4/1/2008 N Perchlorate by USEPA Method 332.0
218 E Yearling PRD0174-01 4/1/2008 N Perchlorate by USEPA Method 332.0
424 E Yearling PRD0176-01 4/1/2008 N Perchlorate by USEPA Method 332.0
616/604 E Yearling PRD0179-01 4/1/2008 N Perchlorate by USEPA Method 332.0
412 E Yearling PRD0166-01 4/1/2008 N Perchlorate by USEPA Method 332.0
520 E Yearling PRD0173-01 4/1/2008 N Perchlorate by USEPA Method 332.0
25825 N 1st Place PRD0168-01 4/1/2008 N Perchlorate by USEPA Method 332.0
25903 N 2nd Street PRD0172-01 4/1/2008 N Perchlorate by USEPA Method 332.0
820 W Yearling PRD0395-01 4/4/2008 N Perchlorate by USEPA Method 332.0

Notes:

N = normal field sample
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Table 2
Completeness Summary

Groundwater Monitoring Data Verification

Parameters
Total Number of 

Samples

Number in 
Contractual 
Compliance

Percent 
Contractual 
Compliance

Number of 
Usable Results

Percent 
Technical 

Compliance

Perchlorate 332.0 13 13 100 13 100

Notes:
Percent Contractual Compliance = (Number of contract compliant results/Number of reported results) * 100
Percent Technical Compliance = (Number of usable results/Number of reported results) * 100

Inorganics
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GROUNDWATER MONITORING DATA VERIFICATION SUMMARY 

SITE MONITORING WELLS - JULY/AUGUST 2008 

1.0 INTRODUCTION 

This summary presents data verification results for groundwater samples collected from 
Universal Propulsion Company, Inc. (UPCO) wells during the July/August 2008 
monitoring event.  The data review was performed in accordance with the procedures 
specified in the Remedial Investigation Workplan Vol. II Quality Assurance Project Plan 
(QAPP) (Hargis+Associates, Inc. 2004), USEPA Functional Guidelines for Inorganic 
Data Review (USEPA, 2002), and quality assurance and control parameters set by the 
project laboratory (TestAmerica). 
 
A total of eleven groundwater samples were collected and submitted to TestAmerica for 
the following parameters: 

 perchlorate by USEPA Method 332.0 
 
Table 1 lists the samples and associated analytical parameters. 
 

1.1 Data Quality Assessment 

Sample results were subject to a Level III data review that includes an evaluation of the 
following quality control (QC) parameters: 

 sample receipt temperatures; 

 holding times; 

 method blanks; 

 laboratory control samples (LCS); 

 matrix spike/matrix spike duplicates (MS/MSD); 

 field duplicates; and 

 surrogates (for organic parameters).  

 

Results did not require qualification based on the data verification. 
 

1.2 Data Qualifiers 

The data qualifiers used to qualify analytical results associated with QC parameters 
outside data quality objectives are defined below: 
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J The analyte was positively identified; however, the result should be 
considered an estimated value. 

UJ The reporting limit is considered an estimated value. 

R Quality control indicates that the data is not usable 
 
Results qualified as “J” or UJ” are of acceptable data quality and may be used 
quantitatively to fulfill the objectives of the analytical program, per USEPA guidelines.  
The results associated with this sampling event required no data qualification.   
 

1.3 Sample Preservation and Temperature Upon Laboratory Receipt 

Samples were received intact and at the correct temperature (4+2° Celsius) at the project 
laboratory except for the following: 

 The samples collected on August 8, 2008, were received intact at 0.9° Celsius. 
This temperature outlier did not significantly impact sample results, so data 
qualification was not required.  

 

1.4 Holding Times 

Samples were extracted and analyzed within the holding time limits set by the respective 
USEPA methods. 
  

1.5 Blank Contamination 

Method blanks were performed at the required frequencies. Target compounds were not 
detected in the blanks.  
  

1.6 LCS/LCS Duplicate Recovery and Relative Percent Difference 

LCS/LCS duplicates were performed at the required frequency and were evaluated based 
on the following criteria: 

 If the analyte recovery was above acceptance limits for LCS or LCS duplicate 
but the analyte was not detected in the associated batch, then data 
qualification was not required. 

 If the analyte recovery was above acceptance limits for LCS or LCS duplicate 
and the analyte was detected in the associated batch, then the analyte results 
were qualified “J”. 

 If the analyte recovery was below acceptance limits for LCS or LCS duplicate 
then the analyte results in the associated analytical batch were qualified (“UJ” 
for non-detects and “J” for detected results). 
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 If the analyte recovery was less than 10 percent, the analyte results in the 
associated analytical batch were rejected and qualified “R”. 

 
Percent recoveries for the LCS were within acceptance limits. 

1.7 MS/MSD Recovery and RPD 

MS/MSD samples were performed at the required frequency and were evaluated by the 
following criteria: 

 If MS or MSD recovery for an analyte is above acceptance limits but the 
analyte is not detected in the associated analytical batch, then data 
qualification was not required. 

 If MS or MSD recovery for an analyte is above acceptance limits and the 
analyte is detected in the associated analytical batch, the analyte results were 
qualified “J”. 

 Low MS/MSD recoveries for inorganic parameters result in sample 
qualification of the associated analytical batch. 

 Low MS/MSD recoveries for organic parameters result in the data 
qualification of the unspiked sample rather than the analytical batch. 

 Results were not qualified based on non-project specific MS/MSD (i.e., batch 
QC) recoveries. 

 
Percent recoveries and RPDs for the MS/MSD were within acceptance limits  
 

1.8 Completeness Summary  

Two types of completeness were calculated for this project: contract and technical. As 
specified in the project DQOs, the goal for completeness for the site is 90 percent. 
Results indicated as not reportable by the laboratory are not included in the completeness 
calculations. The following equations are used to calculate the two types of completeness. 
 

% Contract Completeness = 
(Number of contract compliant results/ 

Number of reported results) 
x 100 

 
% Technical Completeness = 

(Number of usable results/Number of reported results) 
x 100 

 
The overall contract completeness included the evaluation of the protocol and contract 
deviations for holding times, blanks, MS/MSD, and LCS attained for the field samples 
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was 100 percent.  The technical completeness, which included all QC parameters, 
attained for the field samples was 100 percent. The completeness results are provided in 
Table 2.  All of the results were considered usable for the intended purposes and the 
project DQOs have been met. 



Table 1
Sampling and Analysis Schedule Groundwater Monitoring Data Verification

Sample ID Lab ID Collected Sample Type Parameters
MW-4 PRG1750-03 7/30/2008 N Perchlorate by USEPA Method 332.0
MW-3 PRG1750-04 7/30/2008 N Perchlorate by USEPA Method 332.0
MW-8 PRG1823-01 7/31/2008 N Perchlorate by USEPA Method 332.0
MW-10 PRG1823-02 7/31/2008 N Perchlorate by USEPA Method 332.0
MW-12 PRG1823-03 7/31/2008 N Perchlorate by USEPA Method 332.0
MW-7 PRH0063-01 8/1/2008 N Perchlorate by USEPA Method 332.0
MW-9 PRH0063-02 8/1/2008 N Perchlorate by USEPA Method 332.0
MW-11 PRH0063-03 8/1/2008 N Perchlorate by USEPA Method 332.0
MW-13 PRH0600-01 8/8/2008 N Perchlorate by USEPA Method 332.1
MW-15 PRH0600-02 8/8/2008 N Perchlorate by USEPA Method 332.2
MW-14 PRH1157-01 8/19/2008 N Perchlorate by USEPA Method 332.3

Notes:

N = normal field sample
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Table 2
Completeness Summary

 Groundwater Monitoring Data Verification

Parameters
Total Number of 

Samples

Number in 
Contractual 
Compliance

Percent 
Contractual 
Compliance

Number of 
Usable Results

Percent 
Technical 

Compliance

Perchlorate 332.0 11 11 100 11 100

Notes:
Number of samples used in completeness calculations includes field samples and field duplicates, but not blanks.
Percent Contractual Compliance = (Number of contract compliant results/Number of reported results) * 100
Percent Technical Compliance = (Number of usable results/Number of reported results) * 100

Inorganics
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GROUNDWATER MONITORING DATA VERIFICATION SUMMARY 

SITE MONITORING WELLS- JANUARY 2010 

1.0 INTRODUCTION 

This summary presents data verification results for groundwater samples collected from 
Universal Propulsion Company, Inc. (UPCO) wells during the January 2010 monitoring 
event.  The data review was performed in accordance with the procedures specified in the 
Remedial Investigation Workplan Vol. II Quality Assurance Project Plan (QAPP) 
(Hargis+Associates, Inc. 2004), USEPA Functional Guidelines for Inorganic Data 
Review (USEPA, 2002), and quality assurance and control parameters set by the project 
laboratory (TestAmerica). 
 
A total of 11 groundwater samples were collected and submitted to TestAmerica for the 
following parameters: 

 perchlorate by USEPA Method 332.0. 
 
Table B-1 lists the samples and associated analytical parameters. 

2.0 QUALITY CONTROL PARAMETERS REVIEWED 

Sample results were subject to a Level III data review that includes an evaluation of the 
following quality control (QC) parameters: 

 Chain-of-Custody 

 Sample preservation and Temperature Upon Laboratory Receipt; 

 Holding Times; 

 Blank Contamination (method blanks, trip blanks); 

 Laboratory Control Sample (LCS) Recovery; 

 Matrix Spike/Matrix Spike Duplicate (MS/MSD) Recovery and RPD; and 

 Internal Standard Recovery. 

 
The data qualifiers used to qualify the analytical results associated with QC parameters 
outside of the established data quality objectives are defined below: 

J The analyte was positively identified; however, the result should be 
considered an estimated value. 

UJ The reporting limit is considered an estimated value. 

R Quality control indicates that the data is not usable. 
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Results qualified as “J” or UJ” are of acceptable data quality and may be used 
quantitatively to fulfill the objectives of the analytical program, per EPA guidelines. 
 
The results associated with this sampling event that required data qualification are 
provided in Table B-2. 

2.1 CHAIN-OF-CUSTODY 

The chain-of-custody documentation associated with project samples was found to be 
complete. Chain-of-custodies included sample identifications, date and time of collection, 
requested parameters, and relinquished/received signatures. 

2.2 SAMPLE PRESERVATION AND TEMPERATURE UPON 
LABORATORY RECEIPT  

Samples collected were received preserved and intact at the project laboratory. Samples 
were received at the correct temperature (4+2° Celsius) at the project laboratory except 
the following: 

 Samples collected on January 20, 2010 were received at 1.0 degree Celsius.  
The temperature outlier did not significantly impact the sample results; 
therefore, data qualification was not required. 

 Samples collected on January 22, 2010 were received at 1.4 degrees Celsius.  
The temperature outlier did not significantly impact the sample results; 
therefore, data qualification was not required. 

2.3 HOLDING TIMES 

Samples were extracted and analyzed within the holding time limit set by the respective 
USEPA method. 

2.4 BLANK CONTAMINATION 

2.4.1 Method Blank 

Method blanks were analyzed at the appropriate frequency as specified in the project 
laboratory’s QAPP.  Target compounds were not detected in method blanks. 

2.5 LCS RECOVERY 

LCS percent recoveries were performed at the required frequency and were evaluated 
based on the following criteria: 
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 If the analyte recovery was above acceptance limits for the LCS or LCS 
duplicate, but the analyte was not detected in the associated batch, then data 
qualification was not required. 

 If the analyte recovery was above acceptance limits for the LCS or LCS 
duplicate and the analyte was detected in the associated batch, then the analyte 
results were qualified “J”. 

 If the analyte recovery was below acceptance limits for LCS or LCS duplicate 
then the analyte results in the associated analytical batch were qualified (“UJ” 
for non-detects and “J” for detected results). 

 If the analyte recovery was less than 10 percent, the analyte results in the 
associated analytical batch were rejected and qualified “R”. 

 
LCS percent recoveries were within acceptance limits. 

2.6 MS/MSD RECOVERY AND RPD 

MS/MSD samples were performed at the required frequency and were evaluated by the 
following criteria: 

 If the MS or MSD recovery for an analyte was above acceptance limits but the 
analyte was not detected in the associated analytical batch, then data 
qualification was not required. 

 If the MS or MSD recovery for an analyte was above acceptance limits and 
the analyte was detected in the associated analytical batch, then analyte results 
were qualified “J”.  

 Low MS/MSD recoveries for inorganic parameters result in sample 
qualification of the associated analytical batch. 

 Low MS/MSD recoveries for organic parameters result in the data 
qualification of the unspiked sample rather than the analytical batch. 

 Results were not qualified based on non-project specific MS/MSD (i.e., batch 
QC) recoveries. 

 
MS/MSD percent recoveries and RPDs were within acceptance limits. 
 

2.7 INTERNAL STANDARD RECOVERY 

The Internal Standard recovery was outside of method limits for analytical batches 
10B0376 and 10B0630 and matrix interference was confirmed.  Associated samples were 
qualified “UJ” and “J” to indicate a potential bias. 
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3.0 COMPLETENESS SUMMARY  

Two types of completeness were calculated for this project: contract and technical.  
Results indicated as not reportable by the laboratory are not included in the completeness 
calculations. The following equations were used to calculate the two types of 
completeness: 

 

 

 

 
The overall contract completeness, which includes the evaluation of protocol and contract 
deviations, which includes the evaluation of the QC parameters listed in Section 2.0, was 
0 percent.  The technical completeness attained for this monitoring period was 100 
percent.  The completeness results are provided in Table B-3. The results for the 
performance monitoring events were considered usable for the intended purposes and the 
project DQOs have been met. 
 

 



Table 1
Sampling and Analysis Schedule

Groundwater Monitoring Data Verification

Sample ID Lab ID Collected Sample Type Parameters
MW-14 PTA0940-01 1/20/2010 N Perchlorate by USEPA Method 332.0
MW-4 PTA0941-01 1/20/2010 N Perchlorate by USEPA Method 332.0
MW-3 PTA0942-01 1/20/2010 N Perchlorate by USEPA Method 332.0
MW-9 PTA0943-01 1/20/2010 N Perchlorate by USEPA Method 332.0
MW-8 PTA0944-01 1/20/2010 N Perchlorate by USEPA Method 332.0
MW-10 PTA0945-01 1/20/2010 N Perchlorate by USEPA Method 332.0
MW-11 PTA1038-01 1/21/2010 N Perchlorate by USEPA Method 332.0
MW-12 PTA1039-01 1/21/2010 N Perchlorate by USEPA Method 332.0
MW-7 PTA1100-01 1/22/2010 N Perchlorate by USEPA Method 332.0
MW-15 PTA1101-01 1/22/2010 N Perchlorate by USEPA Method 332.0
MW-18 PTA1252-01 1/27/2010 N Perchlorate by USEPA Method 332.0

Notes:

N = normal field sample
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Table 2
Qualified Results

Groundwater Monitoring Data Verification

Sample ID Analyte Result Units
Data 

Qualifier
Comments

MW-14 Perchlorate 0.98 ug/l J
Qualified due to Internal Standard recovery 
outisde the method limits.

MW-4 Perchlorate 0.49 ug/l J
Qualified due to Internal Standard recovery 
outisde the method limits.

MW-3 Perchlorate 0.47 ug/l J
Qualified due to Internal Standard recovery 
outisde the method limits.

MW-9 Perchlorate 0.64 ug/l J
Qualified due to Internal Standard recovery 
outisde the method limits.

MW-8 Perchlorate 0.93 ug/l J
Qualified due to Internal Standard recovery 
outisde the method limits.

MW-10 Perchlorate 1.2 ug/l J
Qualified due to Internal Standard recovery 
outisde the method limits.

MW-11 Perchlorate 2.1 ug/l J
Qualified due to Internal Standard recovery 
outisde the method limits.

MW-12 Perchlorate 1.1 ug/l J
Qualified due to Internal Standard recovery 
outisde the method limits.

MW-7 Perchlorate 0.51 ug/l J
Qualified due to Internal Standard recovery 
outisde the method limits.

MW-15 Perchlorate 0.86 ug/l J
Qualified due to Internal Standard recovery 
outisde the method limits.

MW-18 Perchlorate <2.0 ug/l UJ
Qualified due to Internal Standard recovery 
outisde the method limits.

Notes:
ug/L - micrograms per liter

J = estimated result
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Table 3
Completeness Summary

Groundwater Monitoring Data Verification

Parameters
Total Number of 

Samples

Number in 
Contractual 
Compliance

Percent 
Contractual 
Compliance

Number of 
Usable Results

Percent 
Technical 

Compliance

Perchlorate 332.0 11 0a 0 11 100

Notes:
Number of samples used in completeness calculations includes field samples, but not field duplicates or blanks.
Percent Contractual Compliance = (Number of contract compliant results/Number of reported results) * 100
Percent Technical Compliance = (Number of usable results/Number of reported results) * 100

a = Qualified due to Internal Standard recovery outside the method limits

Inorganics
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GROUNDWATER MONITORING DATA VERIFICATION SUMMARY 

COMPLIANCE MONITORING WELLS- APRIL 2011 

1.0 INTRODUCTION 

This summary presents data verification results for groundwater samples collected from 
Universal Propulsion Company, Inc. (UPCO) wells during the April 2011 monitoring 
event.  The data review was performed in accordance with the procedures specified in the 
Remedial Investigation Workplan Vol. II Quality Assurance Project Plan (QAPP) 
(Hargis+Associates, Inc. 2004), USEPA Functional Guidelines for Inorganic Data 
Review (USEPA, 2002), and quality assurance and control parameters set by the project 
laboratory (TestAmerica). 
 
A total of 7 groundwater samples were collected and submitted to TestAmerica for the 
following parameters: 

 perchlorate by USEPA Method 332.0. 
 
Table B-1 lists the samples and associated analytical parameters. 

2.0 QUALITY CONTROL PARAMETERS REVIEWED 

Sample results were subject to a Level III data review that includes an evaluation of the 
following quality control (QC) parameters: 

 Chain-of-Custody 

 Sample preservation and Temperature Upon Laboratory Receipt; 

 Holding Times; 

 Blank Contamination (method blanks, trip blanks); 

 Laboratory Control Sample (LCS) Recovery; 

 Matrix Spike/Matrix Spike Duplicate (MS/MSD) Recovery and RPD; and 

 Internal Standard Recovery. 

 
The data qualifiers used to qualify the analytical results associated with QC parameters 
outside of the established data quality objectives are defined below: 

J The analyte was positively identified; however, the result should be 
considered an estimated value. 

UJ The reporting limit is considered an estimated value. 

R Quality control indicates that the data is not usable. 
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Results qualified as “J” or UJ” are of acceptable data quality and may be used 
quantitatively to fulfill the objectives of the analytical program, per EPA guidelines. 
 
The results associated with this sampling event required no data qualification. 

2.1 CHAIN-OF-CUSTODY 

The chain-of-custody documentation associated with project samples was found to be 
complete. Chain-of-custodies included sample identifications, date and time of collection, 
requested parameters, and relinquished/received signatures. 

2.2 SAMPLE PRESERVATION AND TEMPERATURE UPON 
LABORATORY RECEIPT  

Samples collected were received preserved and intact at the project laboratory. Samples 
were received at the correct temperature (4+2° Celsius) at the project laboratory except 
the following: 

 Samples collected on April 26, 2011 and April 27, 2011 were received at 1.4 
and 0.2 degrees Celsius, respectively.  These temperature outliers did not 
significantly impact the sample results; therefore, data qualification was not 
required. 

2.3 HOLDING TIMES 

Samples were extracted and analyzed within the holding time limit set by the respective 
USEPA method. 

2.4 BLANK CONTAMINATION 

2.4.1 Method Blank 

Method blanks were analyzed at the appropriate frequency as specified in the project 
laboratory’s QAPP.  Target compounds were not detected in method blanks. 

2.5 LCS RECOVERY 

LCS percent recoveries were performed at the required frequency and were evaluated 
based on the following criteria: 

 If the analyte recovery was above acceptance limits for the LCS or LCS 
duplicate, but the analyte was not detected in the associated batch, then data 
qualification was not required. 
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 If the analyte recovery was above acceptance limits for the LCS or LCS 
duplicate and the analyte was detected in the associated batch, then the analyte 
results were qualified “J”. 

 If the analyte recovery was below acceptance limits for LCS or LCS duplicate 
then the analyte results in the associated analytical batch were qualified (“UJ” 
for non-detects and “J” for detected results). 

 If the analyte recovery was less than 10 percent, the analyte results in the 
associated analytical batch were rejected and qualified “R”. 

 
LCS percent recoveries were within acceptance limits. 

2.6 MS/MSD RECOVERY AND RPD 

MS/MSD samples were performed at the required frequency and were evaluated by the 
following criteria: 

 If the MS or MSD recovery for an analyte was above acceptance limits but the 
analyte was not detected in the associated analytical batch, then data 
qualification was not required. 

 If the MS or MSD recovery for an analyte was above acceptance limits and 
the analyte was detected in the associated analytical batch, then analyte results 
were qualified “J”.  

 Low MS/MSD recoveries for inorganic parameters result in sample 
qualification of the associated analytical batch. 

 Low MS/MSD recoveries for organic parameters result in the data 
qualification of the unspiked sample rather than the analytical batch. 

 Results were not qualified based on non-project specific MS/MSD (i.e., batch 
QC) recoveries. 

 
MS/MSD percent recoveries and RPDs were within acceptance limits. 
 

3.0 COMPLETENESS SUMMARY  

Two types of completeness were calculated for this project: contract and technical.  
Results indicated as not reportable by the laboratory are not included in the completeness 
calculations. The following equations were used to calculate the two types of 
completeness: 
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The overall contract completeness, which includes the evaluation of protocol and contract 
deviations, which includes the evaluation of the QC parameters listed in Section 2.0, was 
100 percent.  The technical completeness attained for this monitoring period was 100 
percent.  The completeness results are provided in Table B-2. The results for the 
performance monitoring events were considered usable for the intended purposes and the 
project DQOs have been met. 
 

 



Table 1
Sampling and Analysis Schedule

Groundwater Monitoring Data Verification

Sample ID Lab ID Collected Sample Type Parameters
MW-5 PUD1525-01 4/26/2011 N Perchlorate by USEPA Method 332.0
MW-1 PUD1525-02 4/26/2011 N Perchlorate by USEPA Method 332.0
MW-2 PUD1525-03 4/26/2011 N Perchlorate by USEPA Method 332.0
MW-6 PUD1587-01 4/27/2011 N Perchlorate by USEPA Method 332.0
MW-13 PUD1587-02 4/27/2011 N Perchlorate by USEPA Method 332.0
MW-16 PUD1694-01 4/28/2011 N Perchlorate by USEPA Method 332.0
MW-17 PUD1695-01 4/28/2011 N Perchlorate by USEPA Method 332.0

Notes:

N = normal field sample
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Table 2
Completeness Summary

Groundwater Monitoring Data Verification

Parameters
Total Number of 

Samples

Number in 
Contractual 
Compliance

Percent 
Contractual 
Compliance

Number of 
Usable Results

Percent 
Technical 

Compliance

Perchlorate 332.0 7 7 100 7 100

Notes:
Number of samples used in completeness calculations includes field samples and field duplicates, but not blanks.
Percent Contractual Compliance = (Number of contract compliant results/Number of reported results) * 100
Percent Technical Compliance = (Number of usable results/Number of reported results) * 100

Inorganics
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GROUNDWATER MONITORING DATA VERIFICATION SUMMARY 

PRIVATE WELLS- NOVEMBER 2006 

 
1.0 INTRODUCTION 

This summary presents data verification results for groundwater samples collected from 
private residential wells adjacent to Universal Propulsion Company, Inc. (UPCO) during 
the November 2006 monitoring event.  The data review was performed in accordance 
with the procedures specified in the Remedial Investigation Workplan Vol. II Quality 
Assurance Project Plan (QAPP) (Hargis+Associates, Inc. 2004), USEPA Functional 
Guidelines for Inorganic Data Review (USEPA, 1999 and 2002), and quality assurance 
and control parameters set by the project laboratory (Del Mar Analytical). 
 
A total of 8 groundwater samples were collected and submitted to Del Mar Analytical for 
perchlorate analysis by USEPA Method 314.0.  Table 1 lists the samples and associated 
analytical parameters. 
 

1.1 Data Quality Assessment 

Sample results were subject to a Level III data review that includes an evaluation of the 
following quality control (QC) parameters: 

 sample receipt temperatures; 

 holding times; 

 method blanks; 

 laboratory control samples (LCS); 

 matrix spike/matrix spike duplicates (MS/MSD); and 

 field duplicates. 
 
Results did not require qualification based on the data verification. 
 

1.2 Data Qualifiers 

The data qualifiers used to qualify analytical results associated with QC parameters 
outside data quality objectives are defined below: 

J The analyte was positively identified; however, the result should be 
considered an estimated value. 

UJ The reporting limit is considered an estimated value. 

R Quality control indicates that the data is not usable 
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Results qualified as “J” or UJ” are of acceptable data quality and may be used 
quantitatively to fulfill the objectives of the analytical program, per USEPA guidelines. 

1.3 Sample Preservation and Temperature Upon Laboratory Receipt 

Samples were received intact and at the correct temperature (4+2° Celsius) at the project 
laboratory.  
 

1.4 Holding Times 

Samples were extracted and analyzed within the holding time limits set by the respective 
USEPA methods.  
  

1.5 Method Blank Contamination 

Method blanks were performed at the required frequencies. Target compounds were not 
detected in the blanks.   
  

1.6 LCS/LCS Duplicate Recovery and Relative Percent Difference 

LCS/LCS duplicates were performed at the required frequency and were evaluated based 
on the following criteria: 

 If the analyte recovery was above acceptance limits for LCS or LCS duplicate 
but the analyte was not detected in the associated batch, then data 
qualification was not required. 

 If the analyte recovery was above acceptance limits for LCS or LCS duplicate 
and the analyte was detected in the associated batch, then the analyte results 
were qualified “J”. 

 If the analyte recovery was below acceptance limits for LCS or LCS duplicate 
then the analyte results in the associated analytical batch were qualified (“UJ” 
for non-detects and “J” for detected results). 

 If the analyte recovery was less than 10 percent, the analyte results in the 
associated analytical batch were rejected and qualified “R”. 

 
 Percent recoveries and RPDs for the LCS/LCS duplicate were within acceptance limits. 

 

1.7 MS/MSD Recovery and RPD 

 
MS/MSD samples were performed at the required frequency and were evaluated by the 
following criteria: 
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 If MS or MSD recovery for an analyte is above acceptance limits but the 
analyte is not detected in the associated analytical batch, then data 
qualification was not required. 

 If MS or MSD recovery for an analyte is above acceptance limits and the 
analyte is detected in the associated analytical batch, the analyte results were 
qualified “J”. 

 Low MS/MSD recoveries for inorganic parameters result in sample 
qualification of the associated analytical batch. 

 Low MS/MSD recoveries for organic parameters result in the data 
qualification of the unspiked sample rather than the analytical batch. 

 Results were not qualified based on non-project specific MS/MSD (i.e., batch 
QC) recoveries. 

 
Percent recoveries and RPDs for the MS/MSD duplicate were within acceptance limits.  

 

2.0 Completeness Summary  

Two types of completeness were calculated for this project: contract and technical. As 
specified in the project DQOs, the goal for completeness for the site is 90 percent. 
Results indicated as not reportable by the laboratory are not included in the completeness 
calculations. The following equations are used to calculate the two types of completeness. 
 

% Contract Completeness = 
(Number of contract compliant results/ 

Number of reported results) 
x 100 

 
% Technical Completeness = 

(Number of usable results/Number of reported results) 
x 100 

 
The overall contract completeness included the evaluation of the protocol and contract 
deviations for holding times, blanks, MS/MSD, and LCS. The technical completeness, 
which included all QC parameters, attained for the field samples was 100 percent. The 
completeness results are provided in Table 2. All of the results were considered usable 
for the intended purposes and the project DQOs have been met. 
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PW Table 1 
Sampling and Analysis Schedule 

Private Wells Monitoring Data Verification 

Notes: 
N = Normal field sample 

 
PW Table 2 

Completeness Summary 
Private Wells Monitoring Data Verification 

 

Parameters 
Total Number 

of Results 

Number in 
Contractual 
Compliance 

Percent 
Contractual 
Compliance 

Number of 
Usable Results 

Percent 
Technical 

Compliance 

Perchlorate 8 8 100 8 100 

Notes:      

Percent Contractual Compliance = (Number of contract compliant results/Number of reported results) * 100

Percent Technical Compliance = (Number of usable results/Number of reported results) * 100  
 

Sample ID Lab ID Collected Sample Type Parameters 
520 E Yearling PPK0433-01 11/14/2006 N Perchlorate  
18 E Yearling PPK0432-01 11/14/2006 N Perchlorate  
25903 N 2nd  PPK0437-01 11/14/2006 N Perchlorate  
25825 N 1st PPK0436-01 11/14/2006 N Perchlorate  
16 E Yearling PPK0434-01 11/14/2006 N Perchlorate  
104 E Yearling PPK0555-01 11/15/2006 N Perchlorate  
218 E Yearling PPK0438-01 11/14/2006 N Perchlorate  
604/616 E Yearling PPK0435-01 11/14/2006 N Perchlorate  
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GROUNDWATER MONITORING DATA VERIFICATION SUMMARY 

PRIVATE WELLS- OCTOBER 2007 

 
1.0 INTRODUCTION 

This summary presents data verification results for groundwater samples collected from 
private residential wells adjacent to Universal Propulsion Company, Inc. (UPCO) during 
the October 2007 monitoring event.  The data review was performed in accordance with 
the procedures specified in the Remedial Investigation Workplan Vol. II Quality 
Assurance Project Plan (QAPP) (Hargis+Associates, Inc. 2004), USEPA Functional 
Guidelines for Organic and Inorganic Data Review (USEPA, 1999 and 2002), and quality 
assurance and control parameters set by the project laboratory (Del Mar Analytical). 
 
A total of six groundwater samples were collected and submitted to Del Mar Analytical 
for the following parameters: 

 perchlorate by USEPA Method 314.0 and 332.0. 

 
Table 1 lists the samples and associated analytical parameters.  
 

1.1 Data Quality Assessment 

Sample results were subject to a Level III data review that includes an evaluation of the 
following quality control (QC) parameters: 

 sample receipt temperatures; 

 holding times; 

 method blanks; 

 laboratory control samples (LCS); 
 
Based on the data verification, results did not require qualification 
 

1.2 Data Qualifiers 

The data qualifiers used to qualify analytical results associated with QC parameters 
outside data quality objectives are defined below: 

J The analyte was positively identified; however, the result should be 
considered an estimated value. 

UJ The reporting limit is considered an estimated value. 

R Quality control indicates that the data is not usable 
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Results qualified as “J” or UJ” are of acceptable data quality and may be used 
quantitatively to fulfill the objectives of the analytical program, per USEPA guidelines. 
 

1.3 Sample Preservation and Temperature Upon Laboratory Receipt 

Samples were received intact and at the correct temperature (4+2° Celsius) at the project 
laboratory. 
 

1.4 Holding Times 

Samples were extracted and analyzed within the holding time limits set by the respective 
USEPA methods.  
  

1.5 Blank Contamination 

Method blanks were performed at the required frequencies. Target compounds were not 
detected in the blanks. 
  

1.6 LCS Recovery  

LCS recoveries were performed at the required frequency and were evaluated based on 
the following criteria: 

 If the analyte recovery was above acceptance limits for LCS but the analyte 
was not detected in the associated batch, then data qualification was not 
required. 

 If the analyte recovery was above acceptance limits for LCS and the analyte 
was detected in the associated batch, then the analyte results were qualified 
“J”. 

 If the analyte recovery was below acceptance limits for LCS then the analyte 
results in the associated analytical batch were qualified (“UJ” for non-detects 
and “J” for detected results). 

 If the analyte recovery was less than 10 percent, the analyte results in the 
associated analytical batch were rejected and qualified “R”. 

 

2.0 Completeness Summary  

Two types of completeness were calculated for this project: contract and technical. As 
specified in the project DQOs, the goal for completeness for the site is 90 percent. 
Results indicated as not reportable by the laboratory are not included in the completeness 
calculations. The following equations are used to calculate the two types of completeness. 
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% Contract Completeness = 
(Number of contract compliant results/ 

Number of reported results) 
x 100 

 
% Technical Completeness = 

(Number of usable results/Number of reported results) 
x 100 

 
The overall contract completeness included the evaluation of the protocol and contract 
deviations for holding times, blanks, MS/MSD, and LCS attained for the field samples 
was 100 percent.  The technical completeness, which included all QC parameters, 
attained for the field samples was 100 percent. The completeness results are provided in 
Table 2. All of the results were considered usable for the intended purposes and the 
project DQOs have been met. 



PW Table 1
Sampling and Analysis Schedule

Private Wells Monitoring Data Verification

Sample ID Lab ID Collected Sample Type Parameters
520 Yearling PQJ0714-01 10/16/2007 N  Perchlorate (314 )
520 Yearling PQJ0716-01 10/16/2007 N Perchlorate (332.0)
604/616 E. Yearling PQJ0703-01 10/16/2007 N  Perchlorate (314 )
604/616 E. Yearling PQJ0702-01 10/16/2007 N Perchlorate (332.0)
18 Yearling PQJ0722-01 10/16/2007 N  Perchlorate (314 )
18 Yearling PQJ0723-01 10/16/2007 N Perchlorate (332.0)
25825 N. 1st Place PQJ0721-01 10/16/2007 N  Perchlorate (314 )
25825 N. 1st Place PGJ0718-01 10/16/2007 N Perchlorate (332.0)
218 Yearling PQJ0705-01 10/16/2007 N  Perchlorate (314 )
218 Yearling PQJ0704-01 10/16/2007 N Perchlorate (332.0)
16 E. Yearling PQJ0700-01 10/16/2007 N  Perchlorate (314 )
16 E. Yearling PQJ0701-01 10/16/2007 N Perchlorate (332.0)
Notes:

N = normal field sample
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PW Table 2
Completeness Summary

Private Wells Monitoring Data Verification

Parameters
Total Number of 

Samples

Number in 
Contractual 
Compliance

Percent 
Contractual 
Compliance

Number of 
Usable Results

Percent 
Technical 

Compliance

Perchlorate 314.0 6 6 100 6 100

Perchlorate 332.0 6 6 100 6 100

Notes:

Number of samples used in completeness calculations includes field samples and field duplicates

Percent Contractual Compliance = (Number of contract compliant results/Number of reported results) * 100

Percent Technical Compliance = (Number of usable results/Number of reported results) * 100

Inorganics

 3994-003
Universal Propulsion Co., Inc. Page 1 of1
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June 2011
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GROUNDWATER MONITORING DATA VERIFICATION SUMMARY 

PRIVATE MONITORING WELLS – APRIL 2009 

1.0 INTRODUCTION 

This summary presents data verification results for private residential wells adjacent to 
Universal Propulsion Company, Inc. (UPCO) during the April 2009 monitoring event.  
The data review was performed in accordance with the procedures specified in the 
Remedial Investigation Workplan Vol. II Quality Assurance Project Plan (QAPP) 
(Hargis+Associates, Inc. 2004), USEPA Functional Guidelines for Inorganic Data 
Review (USEPA, 2002), and quality assurance and control parameters set by the project 
laboratory (TestAmerica). 
 
A total of 12 groundwater samples were collected and submitted to TestAmerica for the 
following parameters: 

 perchlorate by USEPA Method 314.0; and 

 perchlorate by USEPA Method 332.0. 
 
Table B-1 lists the samples and associated analytical parameters. 

2.0 QUALITY CONTROL PARAMETERS REVIEWED 

Sample results were subject to a Level III data review that includes an evaluation of the 
following quality control (QC) parameters: 

 Chain-of-Custody; 

 Sample preservation and Temperature Upon Laboratory Receipt; 

 Holding Times; 

 Blank Contamination (method blanks, trip blanks); 

 Laboratory Control Sample (LCS) Recovery and Relative Percent Difference 
(RPD); and 

 Matrix Spike/Matrix Spike Duplicate (MS/MSD) Recovery and RPD. 

 
The data qualifiers used to qualify the analytical results associated with QC parameters 
outside of the established data quality objectives are defined below: 

J The analyte was positively identified; however, the result should be 
considered an estimated value. 

UJ The reporting limit is considered an estimated value. 
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R Quality control indicates that the data is not usable. 
 
Results qualified as “J” or UJ” are of acceptable data quality and may be used 
quantitatively to fulfill the objectives of the analytical program, per EPA guidelines. 
 
The results associated with this sampling event required no data qualification. 

2.1 CHAIN-OF-CUSTODY 

The chain-of-custody documentation associated with project samples was found to be 
complete. Chain-of-custodies included sample identifications, date and time of collection, 
requested parameters, and relinquished/received signatures. 

2.2 SAMPLE PRESERVATION AND TEMPERATURE UPON 
LABORATORY RECEIPT  

Samples collected were received preserved and intact at the project laboratory. Samples 
were received at the correct temperature (4+2° Celsius) at the project laboratory except 
for the following: 

 Two coolers containing multiple samples were received intact at 0.2° Celsius and 
1.0° Celsius. These temperature outliers did not significantly impact sample 
results and data qualification was not required.  

2.3 HOLDING TIMES 

Samples were extracted and analyzed within the holding time limits set by the respective 
USEPA methods. 

2.4 BLANK CONTAMINATION 

2.4.1 Method Blank 

Method blanks were analyzed at the appropriate frequency as specified in the project 
laboratory’s QAPP.  Target compounds were not detected in method blanks. 

2.5 LCS RECOVERY AND RPD 

LCS/LCS duplicates were performed at the required frequency and were evaluated based 
on the following criteria: 

 If the analyte recovery was above acceptance limits for the LCS or LCS 
duplicate, but the analyte was not detected in the associated batch, then data 
qualification was not required. 

 If the analyte recovery was above acceptance limits for the LCS or LCS 
duplicate and the analyte was detected in the associated batch, then the analyte 
results were qualified “J”. 
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 If the analyte recovery was below acceptance limits for LCS or LCS duplicate 
then the analyte results in the associated analytical batch were qualified (“UJ” 
for non-detects and “J” for detected results). 

 If the analyte recovery was less than 10 percent, the analyte results in the 
associated analytical batch were rejected and qualified “R”. 

 
LCS/LCSD percent recoveries and RPDs were within acceptance limits. 

2.6 MS/MSD RECOVERY AND RPD 

MS/MSD samples were performed at the required frequency and were evaluated by the 
following criteria: 

 If the MS or MSD recovery for an analyte was above acceptance limits but the 
analyte was not detected in the associated analytical batch, then data 
qualification was not required. 

 If the MS or MSD recovery for an analyte was above acceptance limits and 
the analyte was detected in the associated analytical batch, then analyte results 
were qualified “J”.  

 Low MS/MSD recoveries for inorganic parameters result in sample 
qualification of the associated analytical batch. 

 Low MS/MSD recoveries for organic parameters result in the data 
qualification of the unspiked sample rather than the analytical batch. 

 Results were not qualified based on non-project specific MS/MSD (i.e., batch 
QC) recoveries. 

 
MS/MSD percent recoveries and RPDs were within acceptance limits. 

 

3.0 COMPLETENESS SUMMARY  

Two types of completeness were calculated for this project: contract and technical.  
Results indicated as not reportable by the laboratory are not included in the completeness 
calculations. The following equations were used to calculate the two types of 
completeness: 
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The overall contract completeness, which includes the evaluation of protocol and contract 
deviations, which includes the evaluation of the QC parameters listed in Section 2.0, was 
100 percent.  The technical completeness attained for this monitoring period was 100 
percent.  The completeness results are provided in Table B-2. The results for the 
performance monitoring events were considered usable for the intended purposes and the 
project DQOs have been met. 
 

 



Table 1
Sampling and Analysis Schedule

Groundwater Monitoring Data Verification

Sample ID Lab ID Collected Sample Type Parameters

PSD1036-01 4/16/2009 N Perchlorate1

PSD1015-01 4/16/2009 N Perchlorate2

PSD1025-01 4/16/2009 N Perchlorate1

PSD1014-01 4/16/2009 N Perchlorate2

PSD1035-01 4/16/2009 N Perchlorate1

PSD1024-01 4/16/2009 N Perchlorate2

PSD1026-01 4/16/2009 N Perchlorate1

PSD1023-01 4/16/2009 N Perchlorate2

PSD1027-01 4/16/2009 N Perchlorate1

PSD1022-01 4/16/2009 N Perchlorate2

PSD1031-01 4/16/2009 N Perchlorate1

PSD1017-01 4/16/2009 N Perchlorate2

PSD1033-01 4/16/2009 N Perchlorate1

PSD1019-01 4/16/2009 N Perchlorate2

PSD1028-01 4/16/2009 N Perchlorate1

PSD1021-01 4/16/2009 N Perchlorate2

PSD1029-01 4/16/2009 N Perchlorate1

PSD1016-01 4/16/2009 N Perchlorate2

PSD1034-01 4/16/2009 N Perchlorate1

PSD1020-01 4/16/2009 N Perchlorate2

PSD1032-01 4/16/2009 N Perchlorate1

PSD1018-01 4/16/2009 N Perchlorate2

PSD1070-01 4/17/2009 N Perchlorate1

PSD1068-01 4/17/2009 N Perchlorate2

Notes:
1 Perchlorate by USEPA Method 314.0
2 Perchlorate by USEPA Method 332.0

N = normal field sample

122 W Yearling

106 W Yearling

18 E Yearling

204 E Yearling

218 E Yearling

25825 N 1st Place

25903 N 2nd St

412 E Yearling

520 E Yearling

616/604 E Yearling

424 E Yearling

16 E Yearling
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Table 2
Completeness Summary

Groundwater Monitoring Data Verification

Parameters
Total Number of 

Samples

Number in 
Contractual 
Compliance

Percent 
Contractual 
Compliance

Number of 
Usable Results

Percent 
Technical 

Compliance

Perchlorate 12 12 100 12 100

Perchlorate 12 12 100 12 100

Notes:
Number of samples used in completeness calculations includes field samples but not field duplicates or trip blanks.
Percent Contractual Compliance = (Number of contract compliant results/Number of reported results) * 100
Percent Technical Compliance = (Number of usable results/Number of reported results) * 100

Perchlorate (USEPA Method 314.0)

Perchlorate (USEPA Method 332.0)
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Universal Propulsion Co., Inc.

Final RI Report
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GROUNDWATER MONITORING DATA VERIFICATION SUMMARY 

PRIVATE MONITORING WELLS – OCTOBER 2009 
 
1.0 INTRODUCTION 

This summary presents data verification results for private residential wells adjacent to 
Universal Propulsion Company, Inc. (UPCO) during the October 2009 monitoring event.  
The data review was performed in accordance with the procedures specified in the 
Remedial Investigation Workplan Vol. II Quality Assurance Project Plan (QAPP) 
(Hargis+Associates, Inc. 2004), USEPA Functional Guidelines for Inorganic Data 
Review (USEPA, 2002), and quality assurance and control parameters set by the project 
laboratory (TestAmerica). 
 
A total of 12 groundwater samples were collected and submitted to TestAmerica for the 
following parameters: 

 perchlorate by USEPA Method 314.0; and 

 perchlorate by USEPA Method 332.0 
 
Table B-1 lists the samples and associated analytical parameters. 
 

1.1 Data Quality Assessment 

Sample results were subject to a Level III data review that includes an evaluation of the 
following quality control (QC) parameters: 

 sample receipt temperatures; 

 holding times; 

 method blanks; 

 laboratory control samples/laboratory control sample duplicates (LCS/LCSD); 
and 

 matrix spike/matrix spike duplicates (MS/MSD). 

 

Results did not require qualification based on the data verification. 
 

1.2 Data Qualifiers 

The data qualifiers used to qualify analytical results associated with QC parameters 
outside data quality objectives are defined below: 
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J The analyte was positively identified; however, the result should be 
considered an estimated value. 

UJ The reporting limit is considered an estimated value. 

R Quality control indicates that the data is not usable 
 
Results qualified as “J” or UJ” are of acceptable data quality and may be used 
quantitatively to fulfill the objectives of the analytical program, per USEPA guidelines.  
The results associated with this sampling event required no data qualification.   
 

1.3 Sample Preservation and Temperature Upon Laboratory Receipt 

Samples were received below the correct temperature (4+2° Celsius) at the project 
laboratory. Samples received by the laboratory on October 30, 2009 had a temperature of 
1.0° Celsius. These temperature outliers did not significantly impact sample results; 
therefore, data qualification was not required.  
 

1.4 Holding Times 

Samples were extracted and analyzed within the holding time limits set by the respective 
USEPA methods. 
  

1.5 Blank Contamination 

Method blanks were performed at the required frequencies. Target compounds were not 
detected in the blanks.  
  

1.6 LCS/LCS Duplicate Recovery and Relative Percent Difference 

LCS/LCS duplicates were performed at the required frequency and were evaluated based 
on the following criteria: 

 If the analyte recovery was above acceptance limits for LCS or LCS duplicate 
but the analyte was not detected in the associated batch, then data 
qualification was not required. 

 If the analyte recovery was above acceptance limits for LCS or LCS duplicate 
and the analyte was detected in the associated batch, then the analyte results 
were qualified “J”. 

 If the analyte recovery was below acceptance limits for LCS or LCS duplicate 
then the analyte results in the associated analytical batch were qualified (“UJ” 
for non-detects and “J” for detected results). 

 If the analyte recovery was less than 10 percent, the analyte results in the 
associated analytical batch were rejected and qualified “R”. 
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Percent recoveries and RPDs for the LCS/LCS duplicate were within acceptance limits. 
 

1.7 MS/MSD Recovery and RPD 

MS/MSD samples were performed at the required frequency and were evaluated by the 
following criteria: 

 If MS or MSD recovery for an analyte is above acceptance limits but the 
analyte is not detected in the associated analytical batch, then data 
qualification was not required. 

 If MS or MSD recovery for an analyte is above acceptance limits and the 
analyte is detected in the associated analytical batch, the analyte results were 
qualified “J”. 

 Low MS/MSD recoveries for inorganic parameters result in sample 
qualification of the associated analytical batch. 

 Low MS/MSD recoveries for organic parameters result in the data 
qualification of the unspiked sample rather than the analytical batch. 

 Results were not qualified based on non-project specific MS/MSD (i.e., batch 
QC) recoveries. 

 
Percent recoveries and RPDs for the MS/MSD were within acceptance limits  
 

1.8 Completeness Summary  

Two types of completeness were calculated for this project: contract and technical. As 
specified in the project DQOs, the goal for completeness for the site is 90 percent. 
Results indicated as not reportable by the laboratory are not included in the completeness 
calculations. The following equations are used to calculate the two types of completeness. 
 

% Contract Completeness = 
(Number of contract compliant results/ 

Number of reported results) 
x 100 

 
% Technical Completeness = 

(Number of usable results/Number of reported results) 
x 100 

 
The overall contract completeness included the evaluation of the protocol and contract 
deviations for holding times, blanks, MS/MSD, and LCS attained for the field samples 
was 100 percent.  The technical completeness, which included all QC parameters, 
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attained for the field samples was 100 percent. The completeness results are provided in 
Table B-2.  All of the results were considered usable for the intended purposes and the 
project DQOs have been met. 



Table 1
Sampling and Analysis Schedule

Groundwater Monitoring Data Verification

Sample ID Lab ID Collected Sample Type Parameters
PSJ1794-01 10/30/2009 N Perchlorate by EPA Method 314.0
PSJ1806-01 10/30/2009 N Perchlorate by EPA Method 332.0
PSJ1791-01 10/30/2009 N Perchlorate by EPA Method 314.0
PSJ1803-01 10/30/2009 N Perchlorate by EPA Method 332.0
PSJ1792-01 10/30/2009 N Perchlorate by EPA Method 314.0
PSJ1804-01 10/30/2009 N Perchlorate by EPA Method 332.0
PSJ1783-01 10/30/2009 N Perchlorate by EPA Method 314.0
PSJ1795-01 10/30/2009 N Perchlorate by EPA Method 332.0
PSJ1789-01 10/30/2009 N Perchlorate by EPA Method 314.0
PSJ1801-01 10/30/2009 N Perchlorate by EPA Method 332.0
PSJ1784-01 10/30/2009 N Perchlorate by EPA Method 314.0
PSJ1796-01 10/30/2009 N Perchlorate by EPA Method 332.0
PSJ1790-01 10/30/2009 N Perchlorate by EPA Method 314.0
PSJ1802-01 10/30/2009 N Perchlorate by EPA Method 332.0
PSJ1788-01 10/30/2009 N Perchlorate by EPA Method 314.0
PSJ1800-01 10/30/2009 N Perchlorate by EPA Method 332.0
PSJ1787-01 10/30/2009 N Perchlorate by EPA Method 314.0
PSJ1799-01 10/30/2009 N Perchlorate by EPA Method 332.0
PSJ1786-01 10/30/2009 N Perchlorate by EPA Method 314.0
PSJ1798-01 10/30/2009 N Perchlorate by EPA Method 332.0
PSJ1785-01 10/30/2009 N Perchlorate by EPA Method 314.0
PSJ1797-01 10/30/2009 N Perchlorate by EPA Method 332.0
PSJ1793-01 10/30/2009 N Perchlorate by EPA Method 314.0
PSJ1805-01 10/30/2009 N Perchlorate by EPA Method 332.0

Notes:

N = Normal sample

25903 N. 2nd Street

412 E. Yearling

424 E. Yearling

520 E. Yearling

616/604 E. Yearling

8 W. Yearling

122 W. Yearling

16 E. Yearling

18 E. Yearling

204 E. Yearling

218 E. Yearling

25825 N. 1st Place
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Table 2
Completeness Summary

Groundwater Monitoring Data Verification

Parameters
Total Number of 

Samples

Number in 
Contractual 
Compliance

Percent 
Contractual 
Compliance

Number of 
Usable Results

Percent 
Technical 

Compliance

Perchlorate (Method 314.0) 12 12 100 12 100

Perchlorate (Method 332.0) 12 12 100 12 100

Notes:
Percent Contractual Compliance = (Number of contract compliant results/Number of reported results) * 100
Percent Technical Compliance = (Number of usable results/Number of reported results) * 100

Inorganics
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GROUNDWATER MONITORING DATA VERIFICATION SUMMARY 

PRIVATE MONITORING WELLS- JUNE 2010 

1.0 INTRODUCTION 

This summary presents data verification results for private residential wells adjacent to 
Universal Propulsion Company, Inc. (UPCO) during the June 2010 monitoring event.  
The data review was performed in accordance with the procedures specified in the 
Remedial Investigation Workplan Vol. II Quality Assurance Project Plan (QAPP) 
(Hargis+Associates, Inc. 2004), USEPA Functional Guidelines for Inorganic Data 
Review (USEPA, 2002), and quality assurance and control parameters set by the project 
laboratory (TestAmerica). 
 
A total of 11 groundwater samples were collected and submitted to TestAmerica for the 
following parameters: 

 perchlorate by USEPA Method 314.0; and 

 perchlorate by USEPA Method 332.0. 
 
Table B-1 lists the samples and associated analytical parameters. 

2.0 QUALITY CONTROL PARAMETERS REVIEWED 

Sample results were subject to a Level III data review that includes an evaluation of the 
following quality control (QC) parameters: 

 Chain-of-Custody; 

 Sample preservation and Temperature Upon Laboratory Receipt; 

 Holding Times; 

 Blank Contamination (method blanks, trip blanks); 

 Laboratory Control Sample (LCS) Recovery and Relative Percent Difference 
(RPD); and 

 Matrix Spike/Matrix Spike Duplicate (MS/MSD) Recovery and RPD. 

 
The data qualifiers used to qualify the analytical results associated with QC parameters 
outside of the established data quality objectives are defined below: 

J The analyte was positively identified; however, the result should be 
considered an estimated value. 

UJ The reporting limit is considered an estimated value. 
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R Quality control indicates that the data is not usable. 
 
Results qualified as “J” or UJ” are of acceptable data quality and may be used 
quantitatively to fulfill the objectives of the analytical program, per EPA guidelines. 
 
Qualified results are summarized in Table B-2. 
 

2.1 CHAIN-OF-CUSTODY 

The chain-of-custody documentation associated with project samples was found to be 
complete. Chain-of-custodies included sample identifications, date and time of collection, 
requested parameters, and relinquished/received signatures. 

2.2 SAMPLE PRESERVATION AND TEMPERATURE UPON 
LABORATORY RECEIPT  

Samples collected were received preserved and intact at the project laboratory. Samples 
were received at the correct temperature (4+2° Celsius) at the project laboratory. 

2.3 HOLDING TIMES 

Samples were extracted and analyzed within the holding time limits set by the respective 
USEPA methods. 

2.4 BLANK CONTAMINATION 

2.4.1 Method Blank 

Method blanks were analyzed at the appropriate frequency as specified in the project 
laboratory’s QAPP.  Target compounds were not detected in method blanks. 

2.5 LCS RECOVERY AND RPD 

LCS/LCS duplicates were performed at the required frequency and were evaluated based 
on the following criteria: 

 If the analyte recovery was above acceptance limits for the LCS or LCS 
duplicate, but the analyte was not detected in the associated batch, then data 
qualification was not required. 

 If the analyte recovery was above acceptance limits for the LCS or LCS 
duplicate and the analyte was detected in the associated batch, then the analyte 
results were qualified “J”. 
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 If the analyte recovery was below acceptance limits for LCS or LCS duplicate 
then the analyte results in the associated analytical batch were qualified (“UJ” 
for non-detects and “J” for detected results). 

 If the analyte recovery was less than 10 percent, the analyte results in the 
associated analytical batch were rejected and qualified “R”. 

 
LCS/LCSD percent recoveries and RPDs were within acceptance limits. 

2.6 MS/MSD RECOVERY AND RPD 

MS/MSD samples were performed at the required frequency and were evaluated by the 
following criteria: 

 If the MS or MSD recovery for an analyte was above acceptance limits but the 
analyte was not detected in the associated analytical batch, then data 
qualification was not required. 

 If the MS or MSD recovery for an analyte was above acceptance limits and 
the analyte was detected in the associated analytical batch, then analyte results 
were qualified “J”.  

 Low MS/MSD recoveries for inorganic parameters result in sample 
qualification of the associated analytical batch. 

 Low MS/MSD recoveries for organic parameters result in the data 
qualification of the unspiked sample rather than the analytical batch. 

 Results were not qualified based on non-project specific MS/MSD (i.e., batch 
QC) recoveries. 

 
Percent recoveries and RPDs for the MS/MSD duplicate were within acceptance limits 
except for the following: 
 

 The MS for analytical batch 10F2953 had a recovery for perchlorate (method 
332.0) of 77 percent, which was below acceptance limits. Data were qualified 
“J” for associated samples in the analytical batch, to indicate a potential low 
bias.   

 

3.0 COMPLETENESS SUMMARY  

Two types of completeness were calculated for this project: contract and technical.  
Results indicated as not reportable by the laboratory are not included in the completeness 
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calculations. The following equations were used to calculate the two types of 
completeness: 

 

 

 

 
The overall contract completeness, which includes the evaluation of protocol and contract 
deviations, which includes the evaluation of the QC parameters listed in Section 2.0, was 
9.1 percent.  The technical completeness attained for this monitoring period was 100 
percent.  The completeness results are provided in Table B-3. The results for the 
performance monitoring events were considered usable for the intended purposes and the 
project DQOs have been met. 
 

 



Table 1
Sampling and Analysis Schedule

Groundwater Monitoring Data Verification

Sample ID Lab ID Collected Sample Type Parameters

PTF1009-01 6/16/2010 N Perchlorate1

PTF1010-01 6/16/2010 N Perchlorate2

PTF1095-01 6/17/2010 N Perchlorate1

PTF1111-01 6/17/2010 N Perchlorate2

PTF1087-01 6/17/2010 N Perchlorate1

PTF1103-01 6/17/2010 N Perchlorate2

PTF1082-01 6/17/2010 N Perchlorate1

PTF1097-01 6/17/2010 N Perchlorate2

PTF1084-01 6/17/2010 N Perchlorate1

PTF1098-01 6/17/2010 N Perchlorate2

PTF1094-01 6/17/2010 N Perchlorate1

PTF1110-01 6/17/2010 N Perchlorate2

PTF1093-01 6/17/2010 N Perchlorate1

PTF1108-01 6/17/2010 N Perchlorate2

PTF1092-01 6/17/2010 N Perchlorate1

PTF1107-01 6/17/2010 N Perchlorate2

PTF1091-01 6/17/2010 N Perchlorate1

PTF1106-01 6/17/2010 N Perchlorate2

PTF1089-01 6/17/2010 N Perchlorate1

PTF1105-01 6/17/2010 N Perchlorate2

PTF1085-01 6/17/2010 N Perchlorate1

PTF1099-01 6/17/2010 N Perchlorate2

Notes:
1 Perchlorate by USEPA Method 314.0
2 Perchlorate by USEPA Method 332.0

N = normal field sample

16 E Yearling

122 W Yearling

8 W Yearling

18 E Yearling

204 E Yearling

25825 N 1st Place

25903 N 2nd St

412 E Yearling

520 E Yearling

616-604 E Yearling

424 E Yearling
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Table 2
Qualified Results

Groundwater Monitoring Data Verification

Sample ID Analyte Result Units
Data 

Qualifier Comments
122 W Yearling Perchlorate (method 332.0) 0.65 ug/l J Qualified due to low MS/MSD recovery
8 W Yearling Perchlorate (method 332.0) 0.62 ug/l J Qualified due to low MS/MSD recovery
18 E Yearling Perchlorate (method 332.0) 0.81 ug/l J Qualified due to low MS/MSD recovery
204 E Yearling Perchlorate (method 332.0) 0.62 ug/l J Qualified due to low MS/MSD recovery
25903 N 2nd St Perchlorate (method 332.0) 0.65 ug/l J Qualified due to low MS/MSD recovery
412 E Yearling Perchlorate (method 332.0) 1.0 ug/l J Qualified due to low MS/MSD recovery
520 E Yearling Perchlorate (method 332.0) 1.2 ug/l J Qualified due to low MS/MSD recovery
616-604 E Yearling Perchlorate (method 332.0) 0.91 ug/l J Qualified due to low MS/MSD recovery
424 E Yearling Perchlorate (method 332.0) 1.1 ug/l J Qualified due to low MS/MSD recovery
16 E Yearling Perchlorate (method 332.0) 0.58 ug/l J Qualified due to low MS/MSD recovery

Notes:
ug/l = microgram per liter
J = Estimated result
MS/MSD = Matrix spike/matrix spike duplicate samples
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Table 3
Completeness Summary

Groundwater Monitoring Data Verification

Parameters
Total Number of 

Samples

Number in 
Contractual 
Compliance

Percent 
Contractual 
Compliance

Number of 
Usable Results

Percent 
Technical 

Compliance

Perchlorate 11 11 100 11 100

Perchlorate 11 1 9.1 11 100

Notes:
Number of samples used in completeness calculations includes field samples but not field duplicates or trip blanks.
Percent Contractual Compliance = (Number of contract compliant results/Number of reported results) * 100
Percent Technical Compliance = (Number of usable results/Number of reported results) * 100

Perchlorate (USEPA Method 314.0)

Perchlorate (USEPA Method 332.0)
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GROUNDWATER MONITORING DATA VERIFICATION SUMMARY 

PRIVATE MONITORING WELLS- FEBRUARY/MARCH 2011 

1.0 INTRODUCTION 
This summary presents data verification results for private residential wells adjacent to 
Universal Propulsion Company, Inc. (UPCO) during the February and March 2011 
monitoring event.  The data review was performed in accordance with the procedures 
specified in the Remedial Investigation Workplan Vol. II Quality Assurance Project Plan 
(QAPP) (Hargis+Associates, Inc. 2004), USEPA Functional Guidelines for Inorganic 
Data Review (USEPA, 2002), and quality assurance and control parameters set by the 
project laboratory (TestAmerica). 
 
A total of 12 groundwater samples were collected and submitted to TestAmerica for the 
following parameters: 

 perchlorate by USEPA Method 314.0; and 

 perchlorate by USEPA Method 332.0 
 
Table B-1 lists the samples and associated analytical parameters. 
 

1.1 Data Quality Assessment 

Sample results were subject to a Level III data review that includes an evaluation of the 
following quality control (QC) parameters: 

 sample receipt temperatures; 

 holding times; 

 method blanks; 

 laboratory control samples/laboratory control sample duplicates (LCS/LCSD); 
and 

 matrix spike/matrix spike duplicates (MS/MSD). 

 

Results did not require qualification based on the data verification. 
 

1.2 Data Qualifiers 

The data qualifiers used to qualify analytical results associated with QC parameters 
outside data quality objectives are defined below: 
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J The analyte was positively identified; however, the result should be 
considered an estimated value. 

UJ The reporting limit is considered an estimated value. 

R Quality control indicates that the data is not usable 
 
Results qualified as “J” or UJ” are of acceptable data quality and may be used 
quantitatively to fulfill the objectives of the analytical program, per USEPA guidelines.  
The results associated with this sampling event required no data qualification.   
 

1.3 Sample Preservation and Temperature Upon Laboratory Receipt 

Samples were received below the correct temperature (4+2° Celsius) at the project 
laboratory. Samples received by the laboratory on March 1, 2011 had a temperature of 
0.8° Celsius. This temperature outlier did not significantly impact sample results; 
therefore, data qualification was not required.  
 

1.4 Holding Times 

Samples were extracted and analyzed within the holding time limits set by the respective 
USEPA methods. 
  

1.5 Blank Contamination 

Method blanks were performed at the required frequencies. Target compounds were not 
detected in the blanks.  
  

1.6 LCS/LCS Duplicate Recovery and Relative Percent Difference 

LCS/LCS duplicates were performed at the required frequency and were evaluated based 
on the following criteria: 

 If the analyte recovery was above acceptance limits for LCS or LCS duplicate 
but the analyte was not detected in the associated batch, then data 
qualification was not required. 

 If the analyte recovery was above acceptance limits for LCS or LCS duplicate 
and the analyte was detected in the associated batch, then the analyte results 
were qualified “J”. 

 If the analyte recovery was below acceptance limits for LCS or LCS duplicate 
then the analyte results in the associated analytical batch were qualified (“UJ” 
for non-detects and “J” for detected results). 

 If the analyte recovery was less than 10 percent, the analyte results in the 
associated analytical batch were rejected and qualified “R”. 
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Percent recoveries and RPDs for the LCS/LCS duplicate were within acceptance limits. 
 

1.7 MS/MSD Recovery and RPD 

MS/MSD samples were performed at the required frequency and were evaluated by the 
following criteria: 

 If MS or MSD recovery for an analyte is above acceptance limits but the 
analyte is not detected in the associated analytical batch, then data 
qualification was not required. 

 If MS or MSD recovery for an analyte is above acceptance limits and the 
analyte is detected in the associated analytical batch, the analyte results were 
qualified “J”. 

 Low MS/MSD recoveries for inorganic parameters result in sample 
qualification of the associated analytical batch. 

 Low MS/MSD recoveries for organic parameters result in the data 
qualification of the unspiked sample rather than the analytical batch. 

 Results were not qualified based on non-project specific MS/MSD (i.e., batch 
QC) recoveries. 

 
Percent recoveries and RPDs for the MS/MSD were within acceptance limits  
 

1.8 Completeness Summary  

Two types of completeness were calculated for this project: contract and technical. As 
specified in the project DQOs, the goal for completeness for the site is 90 percent. 
Results indicated as not reportable by the laboratory are not included in the completeness 
calculations. The following equations are used to calculate the two types of completeness. 
 

% Contract Completeness = 
(Number of contract compliant results/ 

Number of reported results) 
x 100 

 
% Technical Completeness = 

(Number of usable results/Number of reported results) 
x 100 

 
The overall contract completeness included the evaluation of the protocol and contract 
deviations for holding times, blanks, MS/MSD, and LCS attained for the field samples 
was 100 percent.  The technical completeness, which included all QC parameters, 
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attained for the field samples was 100 percent. The completeness results are provided in 
Table B-2.  All of the results were considered usable for the intended purposes and the 
project DQOs have been met. 



Table 1
Sampling and Analysis Schedule

Groundwater Monitoring Data Verification

Sample ID Lab ID Collected Sample Type Parameters
PUB1608-01 2/25/2011 N Perchlorate by EPA Method 314.0
PUB1615-01 2/25/2011 N Perchlorate by EPA Method 332.0
PUB1530-01 2/24/2011 N Perchlorate by EPA Method 314.0
PUB1535-01 2/24/2011 N Perchlorate by EPA Method 332.0
PUB1430-01 2/23/2011 N Perchlorate by EPA Method 314.0
PUB1434-01 2/23/2011 N Perchlorate by EPA Method 332.0
PUB1431-01 2/23/2011 N Perchlorate by EPA Method 314.0
PUB1435-01 2/23/2011 N Perchlorate by EPA Method 332.0
PUB1429-01 2/23/2011 N Perchlorate by EPA Method 314.0
PUB1433-01 2/23/2011 N Perchlorate by EPA Method 332.0
PUB1531-01 2/24/2011 N Perchlorate by EPA Method 314.0
PUB1536-01 2/24/2011 N Perchlorate by EPA Method 332.0
PUB1533-01 2/24/2011 N Perchlorate by EPA Method 314.0
PUB1537-01 2/24/2011 N Perchlorate by EPA Method 332.0
PUB1609-01 2/25/2011 N Perchlorate by EPA Method 314.0
PUB1614-01 2/25/2011 N Perchlorate by EPA Method 332.0
PUB1611-01 2/25/2011 N Perchlorate by EPA Method 314.0
PUB1612-01 2/25/2011 N Perchlorate by EPA Method 332.0
PUB1428-01 2/23/2011 N Perchlorate by EPA Method 314.0
PUB1432-01 2/23/2011 N Perchlorate by EPA Method 332.0
PUB1610-01 2/25/2011 N Perchlorate by EPA Method 314.0
PUB1613-01 2/25/2011 N Perchlorate by EPA Method 332.0
PUB1529-01 2/24/2011 N Perchlorate by EPA Method 314.0
PUB1534-01 2/24/2011 N Perchlorate by EPA Method 332.0

Notes:

N = Normal sample

122 W. Yearling

16 E. Yearling

18 E. Yearling

204 E. Yearling

218 E. Yearling

25825 N. 1st Place

25903 N. 2nd Street

412 E. Yearling

424 E. Yearling

520 E. Yearling

604-616 E. Yearling

8 W. Yearling
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Table 2
Completeness Summary

Groundwater Monitoring Data Verification

Parameters
Total Number of 

Samples

Number in 
Contractual 
Compliance

Percent 
Contractual 
Compliance

Number of 
Usable Results

Percent 
Technical 

Compliance

Perchlorate (Method 314.0) 12 12 100 12 100

Perchlorate (Method 332.0) 12 12 100 12 100

Notes:
Percent Contractual Compliance = (Number of contract compliant results/Number of reported results) * 100
Percent Technical Compliance = (Number of usable results/Number of reported results) * 100

Inorganics

 3994-018
Universal Propulsion Co., Inc.

 Final RI Report
June 2011
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GROUNDWATER MONITORING DATA VERIFICATION SUMMARY  
SITE MONITORING WELLS- 2004, 2005, 2006 

 
1.0 INTRODUCTION 

This summary presents data verification results for groundwater samples collected from 

Universal Propulsion Company, Inc. (UPCO) wells during the 2004, 2005, and 2006 

monitoring events. The data review was performed in accordance with the procedures 

specified in the Quality Assurance Project Plan (Hargis+Associates, 2004b), EPA 

Functional Guidelines for Organic and Inorganic Data Review (EPA, 1999 and 2002), 

and quality assurance and control parameters set by the project laboratory (Del Mar 

Analytical). 

 
A total of 96 groundwater samples were collected and submitted to Del Mar Analytical 

for the following parameters: 

 metals by EPA Methods 200.7, 245.1, 258.1, and 273.1; 

 perchlorate by EPA Method 314.0; 

 volatile organic compounds (VOCs), including 1,4-dioxane, by EPA Method 

8260B and 524.2; 

 alkalinity by Method SM2320B; 

 chloride, fluoride, nitrate, and sulfate by EPA Method 300.0; 

 total dissolved solids (TDS) by Method SM2540C; and 

 specific conductance by Method SM2510B. 

 
Additionally, field quality assurance samples (i.e., field duplicates and trip blanks) were 

collected and analyzed as part of the sampling program. Table 1 lists the samples and 

associated analytical parameters. 

 

1.1 Data Quality Assessment 

Sample results were subject to a Level III data review that includes an evaluation of the 

following quality control (QC) parameters: 

 sample receipt temperatures; 

 holding times; 

 method blanks; 
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 laboratory control samples (LCS); 

 matrix spike/matrix spike duplicates (MS/MSD); 

 field duplicates; and  

 surrogates (for organic parameters). 

 
Results that require qualification based on the data verification are summarized in Table 

2.  

 

1.2 Data Qualifiers 

The data qualifiers used to qualify analytical results associated with QC parameters 

outside data quality objectives are defined below: 

J The analyte was positively identified; however, the result should be 

considered an estimated value. 

UJ The reporting limit is considered an estimated value. 

R Quality control indicates that the data is not usable 

 
Results qualified as “J” or UJ” are of acceptable data quality and may be used 

quantitatively to fulfill the objectives of the analytical program, per EPA guidelines. 

 

1.3 Sample Preservation and Temperature Upon Laboratory Receipt 

Samples collected during the January 2005 monitoring event were received intact and at 

the correct temperature (4+2° Celsius) at the project laboratory with one exception. 

Samples collected on January 17, 2005 were received by the laboratory at 14.9° C. This 

temperature outlier did not result in data qualification since the samples were received by 

the laboratory within two hours of the last sample being collected. There was sufficient 

ice present in the cooler, but the samples did not have enough time to cool down. 

 
Samples collected during the October 2005 monitoring event were received intact and at 

the correct temperature (4+2° Celsius) by the project laboratory with the following 

exceptions. Sample coolers received by the laboratory on October 25 and 26, 2005 had 

temperatures below two degrees Celsius. The low receipt temperatures did not negatively 

impact the sample results; therefore, data qualification was not required. 

 
All samples collected at the site during the other monitoring events were received intact 

and at the correct temperature (4+2° Celsius) by the project laboratory.  
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1.4 Holding Times 

Samples were extracted and analyzed within the holding time limits set by the respective 

EPA methods except for the nitrate analysis during the September 2004 and November 

2004 monitoring events. Samples were analyzed for nitrate one to three days past the 

required 48 hour holding time. Nitrate results were rejected for samples collected during 

September 2004. Nitrate samples collected during November 2004 were qualified “UJ” to 

indicate a potential low bias.  

  

1.5 Method Blank Contamination 

Method blanks were performed at the required frequencies. No target compounds were 

detected in the blanks. The acetone detection in sample MW-2 during the October 2005 

monitoring event was qualified per EPA Functional Guidelines since acetone is 

considered a common laboratory contaminant. The acetone result for MW-2 was reported 

as a non-detect, the reporting limit increased, and qualified “UJ” to indicate an estimated 

reporting limit.  

 

1.6 LCS/LCS Duplicate Recovery and Relative Percent Difference 

LCS/LCS duplicates were performed at the required frequency and were evaluated based 

on the following criteria: 

 

 If the analyte recovery was above acceptance limits for LCS or LCS duplicate 

but the analyte was not detected in the associated batch, then data 

qualification was not required. 

 If the analyte recovery was above acceptance limits for LCS or LCS duplicate 

and the analyte was detected in the associated batch, then the analyte results 

were qualified “J”. 

 If the analyte recovery was below acceptance limits for LCS or LCS duplicate 

then the analyte results in the associated analytical batch were qualified (“UJ” 

for non-detects and “J” for detected results). 

 If the analyte recovery was less than 10 percent, the analyte results in the 

associated analytical batch were rejected and qualified “R”. 
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Percent recoveries and RPDs for the LCS/LCS duplicate were within acceptance limits 

with the following exceptions:   

 

September and November 2004 monitoring event: 

 Percent recoveries and RPDs for the LCS/LCS duplicate were within 

acceptance limits with one exception. The acetone RPD between the LCS and 

LCS duplicate was outside of acceptance limits for the analytical batch 

P4K1814. Data qualification was not required since both the LCS and LCS 

duplicate were recovered within acceptance limits. 

 
December 2004 monitoring event: 

 LCS and LCS duplicate recoveries for several volatile analytes were above 

acceptance limits. These analytes were not detected in any of the associated 

samples, therefore the high recoveries did not impact sample results and did 

not result in data qualification. 

 The RPD values for bromomethane and chloromethane were above 

acceptance limits for VOC batch P4L2206. Data qualification was not 

required since both the LCS and LCS duplicate were recovered within 

acceptance limits. 

 
February 2005 monitoring event: 

 Percent recoveries and RPDs for the LCS/LCS duplicate were within 

acceptance limits with one exception. Acetone was recovered above control 

limits; however, the associated samples were not detected for acetone. The 

high LCS/LCS duplicate recoveries did not impact sample results and data 

qualification was not required.  

 
 April 2005 monitoring event: 

 LCS/LCS duplicates were performed at the required frequency and percent 

recoveries and RPDs were within acceptance limits with the following 

exception: The LCS/LCS duplicate recoveries for several analytes in 

analytical batches P5E0913, P5E0914, and P5E0520 were above acceptance 

limits. Data qualification was not required since the associated samples were 

not detected for these analytes. 

 
July 2005 monitoring event: 

 LCS/LCS duplicates were performed at the required frequency and percent 

recoveries and RPDs were within acceptance limits with the following 
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exception: The RPD values for the LCS/LCS duplicate associated with 

analytical batch P5G2720 were above acceptance limits. Data qualification 

was not required since the LCS and LCS duplicate recoveries were within 

acceptance limits. 

 

October 2005 monitoring event: 

 The LCS recovery for vinyl acetate (136 percent) was above acceptance limits 

of 60 to 130 percent for the analytical batch P5K0208. Data qualification was 

not required since the LCS duplicate recovery was within limits and the 

associated samples were not detected for this analyte. 

 The 1,4-dioxane RPD value (24 percent) for the LCS/LCS duplicate 

associated with analytical batch P5J3102 was above the acceptance limit of 20 

percent. Data qualification was not required since the LCS and LCS duplicate 

recoveries were within acceptance limits. 

 The 1,4-dioxane RPD value (26 percent) for the LCS/LCS duplicate 

associated with analytical batch P5J2510 was above the acceptance limit of 20 

percent. Data qualification was not required since the LCS and LCS duplicate 

recoveries were within acceptance limits. 

 The dichlorodifluoromethane LCS and LCS duplicate recoveries (142 and 134 

percent) for analytical batch P5K0313 were above acceptance limits of 60 to 

130 percent. This analyte was not detected in the associated samples so the 

high recovery does not impact results and data qualification was not required.  

 

1.7 MS/MSD Recovery and RPD 

MS/MSD samples were performed at the required frequency and were evaluated by the 

following criteria: 

 If MS or MSD recovery for an analyte is above acceptance limits but the 

analyte in not detected in the associated analytical batch, then data 

qualification was not required. 

 If MS or MSD recovery for an analyte is above acceptance limits and the 

analyte is detected in the associated analytical batch, the analyte results were 

qualified “J”. 

 Low MS/MSD recoveries for inorganic parameters result in sample 

qualification of the associated analytical batch. 
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 Low MS/MSD recoveries for organic parameters result in the data 

qualification of the unspiked sample rather than the analytical batch. 

 Results were not qualified based on non-project specific MS/MSD (i.e., batch 

QC) recoveries. 

 

Percent recoveries and RPDs for the MS/MSDs were within acceptance limits with the 

following exceptions: 

 
September 2004 and November 2004 monitoring event: 

 Sample MW-6 had MS and/or MSD spike recoveries for 1,1,2,2-

tetrachloroethane (139 and 135 percent) and 1,1,2-trichloroethane (121 

percent) that were above control limits ( 70 to 125 percent and 75 to 120 

percent, respectively). These analytes were not detected in MW-6, therefore 

the high recoveries did not impact sample results and did not result in data 

qualification. 

 The RPD result for acetone was above control limits in the non-project 

specific MS/MSD associated with analytical batch PNI0226. Since the MS 

and MSD recoveries were both within acceptance limits, data qualification 

was not required. 

 Sample MW-6 had sodium MS recovery (84 percent) that was just below 

acceptance limits (85 to 115 percent). The MSD and LCS recoveries were 

both within acceptance limits, therefore data qualification was not required. 

 Non-project specific MS/MSD for chloride and sulfate, associated with 

analytical batches P4I404, P4I2101, P4K0801, and P4K1208 were recovered 

outside of acceptance limits. Data qualification was not required. Quality 

control of the associated samples was verified by the LCS/LCS duplicate 

recoveries. 

 The TDS laboratory duplicate for non-project specific QC had an RPD value 

(13 percent) that was above the acceptance limit of 10 percent. Data 

qualification was not deemed to be warranted.  

 For the VOC analytical batch P4K1814, the MS/MSD recoveries were not 

reported since they were analyzed outside of the 12 hour tune window. Data 

qualification was not required. Quality control of the associated samples was 

verified through surrogate and LSC recoveries. 
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December 2004 monitoring event: 

 The MSD for VOC batch P4L1621 was not reported due to a spiking error. 

The MS associated with this analytical batch had acceptable recoveries.  

 Non-project specific MS/MSD for VOC batches P4L2206 and P4L2208 had 

several analytes recovered below acceptance limits for either the MS or MSD. 

Since recoveries for these analytes were within acceptable limits in the other 

half of the MS/MSD set, data qualification was not required.  

 Due to a continuing calibration failure, the MS/MSD results for the VOC 

analytical batch P4L2322 were not available for reporing. Precision and 

accuracy for this batch was evaluated using the LCS/LCSD duplicate. 

 Non-project specific MS/MSD for chloride and nitrate in batch P4L1002 were 

below acceptance limits for either the MS or MSD. Since recoveries for these 

analytes were within acceptable limits in the other half of the MS/MSD set, 

data qualification was not required. 

 

January 2005 monitoring event: 

 For VOC batch P5A2012, RPD values were above acceptance limits for n-

butylbenzene (16 percent), isopropylbenzene (16 percent), and 1,1,2,2-

trichloroethane (15 percent). Data qualification was not required since the MS 

and MSD recoveries were within acceptance limits.  

 Non-project specific MS for VOC batch P5A1842 had chloroform and 

chloroethane recoveries that were outside of acceptance limits. Data 

qualification was not required, since recoveries for these analytes were within 

acceptable limits in the MSD and LCS. 

 The 1,4-dioxane MS recovery for batch P5A2906 (136 percent) was above 

acceptance limits of 80 to 125 percent. Data qualification was not required 

since the MSD and LCS recoveries were within acceptance limits. 

 The perchlorate MS/MSD results for batch 5A19048 exceeded the 

instrument’s quantitation range and were not available for reporting. Accuracy 

was evaluated through the LCS recovery. 
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 The barium MSD associated with batch P5A2404 was recovered above 

acceptance limits at 146 percent (control limits are 70 to 130 percent). Data 

qualification was not required since the MS and LCS recoveries were within 

acceptance limits. 

 The MS/MSD associated with sample MW-4 (batch P5A2110) had several 

analytes with recoveries or RPDs values that were above acceptance limits. 

Bromomethane and chloroethane were both recovered above acceptance limits 

for the MS. Data qualification for these analytes was not required since the 

MSD and LCS recoveries were within acceptance limits. Tert-butylbenzene, 

1,1,1,2-tetrachloroethane, 1,1,2-trichloroethane, and chloroform had RPD 

values above acceptance limits. Data qualification for these analytes was not 

required since the MS/MSD and LCS recoveries were within acceptance 

limits. 

 

February 2005 monitoring event: 

 Percent recoveries and RPDs for the MS/MSDs were within acceptance limits 

with one exception. The VOC MS associated with sample MW-9 had low 

recovery (67 percent) for 1,2-dibromo-3-chloropropane. Data qualification 

was not required since the MSD and LCS recoveries were within acceptance 

limits. 

 
April 2005 monitoring event: 

 Several VOC analytes were recovered outside of acceptance limits for 

analytical batches P5E0913, P5E0914, and P5E0520. Data qualification was 

not required since the MS or MSD and the LCS/LCS duplicate recoveries 

were within acceptance limits. 

 For analytical batch C5D2801, several analytes were recovered outside of 

acceptance limits. For chloromethane and cis-1,2-dichloroethene, the high 

recoveries did not result in data qualification since the associated sample 

results were not detected for these analytes. Tran-1,2-dichloroethene results 

were qualified “UJ” to indicate a potential low bias due to the low recoveries. 

Other analytes recovered below 10 percent were rejected and qualified “R” to 

indicate a potential low bias. 

 
July 2005 monitoring event: 

 The MS/MSD for sample MW-4 had high recoveries for 

bromodichloromethane, carbon tetrachloride, bromoform, 
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dibromochloromethane, trans-1,3-dichloropropene, 1,1,1,2-tetrachloroethane, 

trichloroethene, trichloro-fluoromethane, and xylenes. Sample MW-4 was not 

detected for these analytes, therefore the high recoveries did not impact the 

results and data qualification was not required. 

 The MSD associated with analytical batch P5G2720 was not reported due to a 

laboratory spiking error. Accuracy was evaluated by the MS recoveries. Data 

qualification was not required. 

October 2005 monitoring event: 

 The mercury MSD recovery (74 percent) and RPD value (28 percent) for 

sample MW-5 were outside of the acccptance limits (85 to 115 percent and 15 

percent, respectively). Data qualification was not required since the MS and 

LCS were within acceptance limits. 

 

1.8 Field Duplicates 

Field duplicates were collected during all monitoring events and submitted for analyses 

except for the February 2005 monitoring event. The RPDs between the field duplicate 

and its associated sample were calculated and presented in Table 3. Field duplicates were 

evaluated by the following criteria: 

 If an analyte is detected at a concentration greater than five times the method 

reporting limit, the RPD should be less than 25 percent. 

 If an analyte is detected between the sample and field duplicate less than five 

times the method reporting limit, the difference between the sample and the 

field duplicate should not exceed the method reporting limit. 

 

1.9 Surrogates 

Surrogate recoveries for organic analysis were within acceptance limits during the 

December 2004 monitoring event with one exception. The trip blank TB120904 had a 

high dibromofluoromethane recovery of 126 percent. Control limits for this surrogate 

were 80 to 125 percent. This surrogate outlier did not impact sample results, therefore 

data qualification was not required.  

 
Surrogates for all organic parameters were recovered within acceptance limits during the 

July 2005 monitoring events with the following exception. Sample MW-10 had a 1,4-

dioxane surrogate recovery (131 percent) that was above acceptance limits of 70 to 130 

percent. This analyte was not detected in MW-10 so the high recovery did not impact 

results and data qualification was not required.  
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Surrogate recoveries for organic analysis for all other monitoring events were within 

acceptance limits.   

 

1.10 Calibration 

During the July 2005 monitoring event, several of the VOC continuing calibration 

verification (CCV) standards had acetone, carbon disulfide, and hexachlorobutadiene 

recoveries above acceptance limits. The vinyl acetate CCV was recovered above 

acceptance limits during the May 2006 monitoring event.  Data qualification was not 

required since the associated samples were not detected for these analytes. 

 

1.11 Completeness Summary  

Two types of completeness were calculated for this project: contract and technical. As 

specified in the project DQOs, the goal for completeness for the site is 90 percent. 

Results indicated as not reportable by the laboratory are not included in the completeness 

calculations. The following equations are used to calculate the two types of completeness. 

 

 

 

% Contract Completeness = 

(Number of contract compliant results/ 

Number of reported results) 

x 100 

 

% Technical Completeness = 

(Number of usable results/Number of reported results) 

x 100 

 

The overall contract completeness, which included the evaluation of the protocol and 

contract deviations for holding times, blanks, MS/MSD, and LCS, was attained for the 

field samples for all parameters except for analytes associated with EPA Method 524.2.  

The technical completeness, which included all QC parameters, attained for the field 

samples was 100 percent for all parameters except those analytes associated with EPA 

Method 524.2 and nitrate. The completeness results are provided in Table   4.  The results 

for these monitoring events, with the exceptions described above, were considered usable 

for the intended purposes and the project DQOs have been met. 



MW Table 1
Sampling and Analysis Schedule

Groundwater Monitoring Data Verification 

Sample ID Lab ID Collected Sample Type Parameters
MW-1 PNI0202-01 9/7/2004 N Perchlorate, Metals, VOCs, Chloride, TDS, Alk, Water Quality Parameters
MW-2 PNI0202-02 9/7/2004 N Perchlorate, Metals, VOCs, Chloride, TDS, Alk, Water Quality Parameters
FD090804 PNI0202-07 9/8/2004 FD of MW-5 Perchlorate, Metals, VOCs, Chloride, TDS, Alk, Water Quality Parameters
MW-3 PNI0202-03 9/8/2004 N Perchlorate, Metals, VOCs, Chloride, TDS, Alk, Water Quality Parameters
MW-4 PNI0202-04 9/8/2004 N Perchlorate, Metals, VOCs, Chloride, TDS, Alk, Water Quality Parameters
MW-5 PNI0202-05 9/8/2004 N Perchlorate, Metals, VOCs, Chloride, TDS, Alk, Water Quality Parameters
MW-6 PNI0202-06 9/8/2004 N Perchlorate, Metals, VOCs, Chloride, TDS, Alk, Water Quality Parameters
TB090804 PNI0202-08 9/8/2004 Trip Blank VOCs
FD110404 PNK0195-10 11/4/2004 FD of MW-5 Perchlorate, Metals, VOCs, Chloride, TDS
MW-1 PNK0195-03 11/4/2004 N Perchlorate, Metals, VOCs, Chloride, TDS
MW-5 PNK0195-02 11/4/2004 N Perchlorate, Metals, VOCs, Chloride, TDS
PW-1 PNK0195-01 11/4/2004 N Perchlorate, Metals, VOCs, Chloride, TDS
TB110404 PNK0195-11 11/4/2004 Trip Blank VOCs
MW-2 PNK0195-09 11/5/2004 N Perchlorate, Metals, VOCs, Chloride, TDS
MW-3 PNK0195-05 11/5/2004 N Perchlorate, Metals, VOCs, Chloride, TDS
MW-4 PNK0195-08 11/5/2004 N Perchlorate, Metals, VOCs, Chloride, TDS
MW-6 PNK0195-04 11/5/2004 N Perchlorate, Metals, VOCs, Chloride, TDS
MW-7 PNK0195-07 11/5/2004 N Perchlorate, Metals, VOCs, Chloride, TDS, Alk, Water Quality Parameters
MW-8 PNK0195-06 11/5/2004 N Perchlorate, Metals, VOCs, Chloride, TDS, Alk, Water Quality Parameters
FD120804-2 PNK0360-02 12/8/2004 FD of MW-5 Perchlorate, Metals, VOCs, Chloride, TDS, Nitrate
MW-5 PNK0360-03 12/8/2004 N Perchlorate, Metals, VOCs, Chloride, TDS, Nitrate
MW-7 PNK0360-01 12/8/2004 N Perchlorate, Metals, VOCs, Chloride, TDS, Nitrate
TB120804 PNK0360-05 12/8/2004 Trip Blank VOCs
MW-1 PNK0360-10 12/9/2004 N Perchlorate, Metals, VOCs, Chloride, TDS, Nitrate
MW-2 PNK0360-09 12/9/2004 N Perchlorate, Metals, VOCs, Chloride, TDS, Nitrate
MW-3 PNK0360-11 12/9/2004 N Perchlorate, Metals, VOCs, Chloride, TDS, Nitrate
MW-4 PNK0360-04 12/9/2004 N Perchlorate, Metals, VOCs, Chloride, TDS, Nitrate
MW-6 PNK0360-07 12/9/2004 N Perchlorate, Metals, VOCs, Chloride, TDS, Nitrate
MW-8 PNK0360-12 12/9/2004 N Perchlorate, Metals, VOCs, Chloride, TDS, Nitrate
PW-1 PNK0360-08 12/9/2004 N Perchlorate, Metals, VOCs, Chloride, TDS, Nitrate
TB120904 PNK0360-06 12/9/2004 Trip Blank VOCs
FD011705-02 POA0373-03 1/17/2005 FD of PW-1 Perchlorate, Metals, VOCs, Nitrate
MW-1 POA0373-01 1/17/2005 N Perchlorate, Metals, VOCs, Nitrate
MW-2 POA0373-02 1/17/2005 N Perchlorate, Metals, VOCs, Nitrate
PW-1 POA0373-04 1/17/2005 N Perchlorate, Metals, VOCs, Nitrate
TB011705 POA0373-05 1/17/2005 Trip Blank VOCs
MW-3 POA0420-04 1/18/2005 N Perchlorate, Metals, VOCs, Nitrate
MW-4 POA0420-02 1/18/2005 N Perchlorate, Metals, VOCs, Nitrate
MW-5 POA0420-03 1/18/2005 N Perchlorate, Metals, VOCs, Nitrate
MW-6 POA0420-01 1/18/2005 N Perchlorate, Metals, VOCs, Nitrate
MW-7 POA0420-04 1/18/2005 N Perchlorate, Metals, VOCs, Nitrate
TB011805 POA0420-06 1/18/2005 Trip Blank VOCs
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MW Table 1
Sampling and Analysis Schedule

Groundwater Monitoring Data Verification 

Sample ID Lab ID Collected Sample Type Parameters
MW-8 POA0420-07 1/19/2005 N Perchlorate, Metals, VOCs, Nitrate
TB011905 POA0420-08 1/19/2005 Trip Blank VOCs
MW-10 POB0279-02 2/10/2005 N Perchlorate, Metals, VOCs, Nitrate
MW-9 POB0279-01 2/10/2005 N Perchlorate, Metals, VOCs, Nitrate
TB021005 POB0279-08 2/10/2005 Trip Blank VOCs
MW-1 POD0687-01 4/25/2005 N Perchlorate, Metals
MW-1 POD0769-01 4/25/2005 N VOCs, Nitrate
MW-2 POD0687-02 4/25/2005 N Perchlorate, Metals, VOCs, Nitrate
MW-9 POD0700-01 4/25/2005 N Perchlorate, Metals, VOCs, TDS, Nitrate, Alk, Water Quality Parameters
POE POD0687-04 4/25/2005 N Perchlorate, Metals, VOCs (by EPA Method 524), Nitrate
PW-1 POD0687-03 4/25/2005 N Perchlorate, Metals, VOCs, Nitrate
TB042505 POD0769-02 4/25/2005 Trip Blank VOCs
TB042505-1 POD0687-05 4/25/2005 Trip Blank VOCs
TB042505-2 POD0700-02 4/25/2005 Trip Blank VOCs
FD042605 POD0792-01 4/26/2005 FD of MW-7 Perchlorate, Metals, VOCs, Nitrate
MW-3 POD0700-04 4/26/2005 N Perchlorate, Metals, VOCs, Nitrate
MW-4 POD0700-03 4/26/2005 N Perchlorate, Metals, VOCs, Nitrate
MW-5 POD0792-02 4/26/2005 N Perchlorate, Metals, VOCs, Nitrate
MW-7 POD0792-03 4/26/2005 N Perchlorate, Metals, VOCs, Nitrate
TB042605 POD0792-04 4/26/2005 Trip Blank VOCs
MW-10 POD0815-01 4/27/2005 N Perchlorate, Metals, VOCs, TDS, Nitrate, Alk, Water Quality Parameters
MW-6 POD0792-05 4/27/2005 N Perchlorate, Metals, VOCs, Nitrate
MW-8 POD0792-06 4/27/2005 N Perchlorate, Metals, VOCs, Nitrate
TB042705 POD0815-02 4/27/2005 Trip Blank VOCs
MW-1 POG0416-03 7/18/2005 N Perchlorate, Metals
MW-1 POG0418-01 7/18/2005 N VOCs, Nitrate
MW-2 POG0432-02 7/18/2005 N Perchlorate, Metals, VOCs, Nitrate
MW-4 POG0432-04 7/18/2005 N Perchlorate, Metals, VOCs, Nitrate
MW-5 POG0432-01 7/18/2005 N Perchlorate, Metals, VOCs, Nitrate
POE POG0416-02 7/18/2005 N Perchlorate, Metals, Chloride, TDS, Nitrate, Alk, Water Quality Parameters
PW-1 POG0416-01 7/18/2005 N Perchlorate, Metals, VOCs, Chloride, TDS, Nitrate, Alk, Water Quality Parameters
TB071805 POG0418-02 7/18/2005 Trip Blank VOCs
TB071805-01 POG0416-04 7/18/2005 Trip Blank VOCs
TB071805-02 POG0432-03 7/18/2005 Trip Blank VOCs
FD072005 POG0472-06 7/20/2005 FD of MW-8 Perchlorate, Metals, VOCs, Nitrate
MW-10 POG0472-03 7/20/2005 N Perchlorate, Metals, VOCs, Nitrate
MW-3 POG0472-02 7/20/2005 N Perchlorate, Metals, VOCs, Nitrate
MW-6 POG0472-01 7/20/2005 N Perchlorate, Metals, VOCs, Nitrate
MW-7 POG0530-02 7/20/2005 N Perchlorate, Metals, VOCs, Nitrate
MW-8 POG0472-04 7/20/2005 N Perchlorate, Metals, VOCs, Nitrate
MW-9 POG0530-01 7/20/2005 N VOCs
POE POG0472-07 7/20/2005 N VOCs (by EPA Method 524)
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MW Table 1
Sampling and Analysis Schedule

Groundwater Monitoring Data Verification 

Sample ID Lab ID Collected Sample Type Parameters
TB072005-03 POG0472-08 7/20/2005 Trip Blank VOCs
TB072005-D1 POG0472-05 7/20/2005 Trip Blank VOCs
TB072005-D2 POG0530-03 7/20/2005 Trip Blank VOCs
MW-1 POJ0674-02 10/24/2005 N Perchlorate, Metals, VOCs, Nitrate
MW-2 POJ0674-01 10/24/2005 N Perchlorate, Metals, VOCs, Nitrate
TB102405-B1 POJ0674-03 10/24/2005 Trip Blank VOCs
FD102505 POJ0723-01 10/25/2005 FD of MW-7 Perchlorate, Metals, VOCs, Nitrate
MW-5 POJ0707-04 10/25/2005 N Perchlorate, Metals, VOCs, Nitrate
MW-7 POJ0723-03 10/25/2005 N Perchlorate, Metals, VOCs, Nitrate
POE POJ0707-02 10/25/2005 N Perchlorate, Metals, VOCs (by EPA Method 524), Nitrate
PW-1 POJ0707-03 10/25/2005 N Perchlorate, Metals, VOCs, Nitrate
TB102505-D1 POJ0707-01 10/25/2005 Trip Blank VOCs
TB102505-D2 POJ0723-02 10/25/2005 Trip Blank VOCs
MW-10 POJ0731-03 10/26/2005 N Perchlorate, Metals, VOCs, Nitrate
MW-3 POJ0731-04 10/26/2005 N Perchlorate, Metals, VOCs, Nitrate
MW-4 POJ0731-05 10/26/2005 N Perchlorate, Metals, VOCs, Nitrate
MW-6 POJ0723-04 10/26/2005 N Perchlorate, Metals, VOCs, Nitrate
MW-8 POJ0731-02 10/26/2005 N Perchlorate, Metals, VOCs, Nitrate
MW-9 POJ0723-05 10/26/2005 N Perchlorate, Metals, VOCs, Nitrate
TB102605-D1 POJ0731-01 10/26/2005 TB VOCs
FD032106 PPC0623-05 3/21/2006 FD of MW-1 Perchlorate, Metals, VOCs, Nitrate
MW-1 PPC0623-04 3/21/2006 N Perchlorate, Metals, VOCs, Nitrate
MW-11 PPC0623-03 3/21/2006 N Perchlorate, Metals, VOCs, Nitrate
MW-12 PPC0623-02 3/21/2006 N Perchlorate, Metals, VOCs, Nitrate
MW-3 PPC0623-01 3/21/2006 N Perchlorate, Metals, VOCs, Nitrate
Trip Blank PPC0623-06 3/21/2006 TB VOCs
FD032206 PPC0661-02 3/22/2006 FD of MW-5 Perchlorate, Metals, VOCs, Nitrate
MW-2 PPC0694-03 3/22/2006 N Perchlorate, Metals, VOCs, Nitrate
MW-5 PPC0661-03 3/22/2006 N Perchlorate, Metals, VOCs, Nitrate
MW-7 PPC0694-01 3/22/2006 N Perchlorate, Metals, VOCs, Nitrate
MW-8 PPC0694-02 3/22/2006 N Perchlorate, Metals, VOCs, Nitrate
Trip Blank PPC0661-03 3/22/2006 TB VOCs
MW-10 PPC0694-05 3/23/2006 N Perchlorate, Metals, VOCs, Nitrate
MW-4 PPC0694-04 3/23/2006 N Perchlorate, Metals, VOCs, Nitrate
MW-6 PPC0694-08 3/23/2006 N Perchlorate, Metals, VOCs, Nitrate
MW-9 PPC0694-07 3/23/2006 N Perchlorate, Metals, VOCs, Nitrate
POE PPC0694-10 3/23/2006 N Perchlorate, Metals, VOCs (by EPA Method 524), Nitrate
PW-1 PPC0694-09 3/23/2006 N Perchlorate, Metals, VOCs, Nitrate
TB032206 PPC0694-06 3/23/2006 TB VOCs
FD052206 PPE0749-05/06 5/22/2006 FD of MW-1 Perchlorate,VOCs
MW-1 PPE0749-03/04 5/22/2006 N Perchlorate, VOCs
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MW Table 1
Sampling and Analysis Schedule

Groundwater Monitoring Data Verification 

Sample ID Lab ID Collected Sample Type Parameters
MW-11 PPE0749-01 5/22/2006 N Perchlorate
MW-12 PPE0749-02 5/22/2006 N Perchlorate
MW-2 PPE0749-08/09 5/23/2006 N Perchlorate, VOCs
MW-5 PPE0749-07 5/23/2006 N Perchlorate
MW-6 PPE0749-10 5/23/2006 N Perchlorate
POE PPE0749-12/13 5/23/2006 N Perchlorate, Metals, VOCs (by EPA Method 524)
PW-1 PPE0749-11 5/23/2006 N Perchlorate, Metals, VOCs
TB052306 PPE0749-14 5/23/2006 TB VOCs

Notes:
Metals = arsenic, barium, cadmium, chromium, lead, mercury, selenium, silver (and calcium, magnesium, potassium, and sodium for PW-1 and POE)
VOCs = volatile organic compounds, including 1,4-dioxane
Water Quality Parameters = fluoride, nitrate, sulfate, specific conductance, calcium, magnesium, potassium, sodium
Alk = Alkalinity
TDS = total dissolved solids
N = normal field sample
FD = field duplicate
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MW Table 2
Qualified Analytical Results

Groundwater Monitoring Data Verification

Sample ID Date Collected Analyte Result Result Units Qualifier Comments
MW-1 09/07/04 Nitrate 1.9 mg/L R Rejected due to holding time exceedance
MW-2 09/07/04 Nitrate 3.0 mg/L R Rejected due to holding time exceedance
FD090804 09/08/04 Nitrate 1.6 mg/L R Rejected due to holding time exceedance
MW-3 09/08/04 Nitrate 1.4 mg/L R Rejected due to holding time exceedance
MW-4 09/08/04 Nitrate 1.3 mg/L R Rejected due to holding time exceedance
MW-5 09/08/04 Nitrate 1.6 mg/L R Rejected due to holding time exceedance
MW-6 09/08/04 Nitrate 1.3 mg/L R Rejected due to holding time exceedance
MW-7 11/05/04 Nitrate 0.96 mg/L J Qualified due to holding time exceedance
MW-8 11/05/04 Nitrate 3.4 mg/L J Qualified due to holding time exceedance
POE 04/25/05 Trans-1,2-Dichloroethene <0.5 ug/L UJ Qualified due to low MS/MSD recoveries
POE 04/25/05 1,1-Dichloroethene <0.5 ug/L R Rejected due to MS/MSD recoveries below 10 percent
POE 04/25/05 1,1-Dichloropropene <0.5 ug/L R Rejected due to MS/MSD recoveries below 10 percent
POE 04/25/05 1,3-Dichloropropene <0.5 ug/L R Rejected due to MS/MSD recoveries below 10 percent
POE 04/25/05 Ethylbenzene <0.5 ug/L R Rejected due to MS/MSD recoveries below 10 percent
POE 04/25/05 Styrene <0.5 ug/L R Rejected due to MS/MSD recoveries below 10 percent
POE 04/25/05 Toluene <0.5 ug/L R Rejected due to MS/MSD recoveries below 10 percent
POE 04/25/05 Vinyl chloride <0.5 ug/L R Rejected due to MS/MSD recoveries below 10 percent
POE 04/25/05 m,p-Xylenes <0.5 ug/L R Rejected due to MS/MSD recoveries below 10 percent
POE 04/25/05 o-Xylene <0.5 ug/L R Rejected due to MS/MSD recoveries below 10 percent
POE 04/25/05 Total Xylene <0.5 ug/L R Rejected due to MS/MSD recoveries below 10 percent
MW-2 10/24/2005 Acetone 21 ug/L UJ Qualified due common lab contaminant

Notes:

mg/L = milligrams per liter

ug/L = micrograms per liter

MS/MSD = Matrix Spike/Matrix Spike Duplicate

J = Estimated value

R = Rejected, data is not usable for project data quality objectives

UJ = Estimated reporting limit
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MW Table 3
Field Duplicate Summary

Groundwater Monitoring Data Verification

Sample ID / Sample Field Duplicate RPD
Field Duplicate ID Result Result (%)

MW-5 / Inorganics (mg/L)
FD090804 Arsenic <0.050 <0.050 NC

Barium 0.053 0.053 <1
Cadmium <0.0050 <0.0050 NC
Calcium 25 25 <1
Chromium 0.027 0.027 <1
Lead <0.050 <0.050 NC
Magnesium 8.9 8.9 <1
Mercury <0.00020 <0.00020 NC
Potassium 4 3.9 2.5
Selenium <0.050 <0.050 NC
Silver <0.0050 <0.0050 NC
Sodium 40 40 <1
Perchlorate (ug/L) 6.4 6.1 5

Volatile Organic Compounds (ug/L)
All analytes ND ND <1

Water Quality Parameters (mg/L)
Alkalinity 160 160 <1
Chloride 13 13 <1
Fluoride 0.73 0.8 9
Nitrate 1.6 1.6 <1
Sulfate 5.7 6 5
Total Dissolved Solids 240 220 8.7
Specific Conductance (umhos/cm) 380 370 2.7

MW-5 / Inorganics (mg/L)
FD110404 Arsenic <0.050 <0.050 NC

Barium 0.056 0.055 1.8
Cadmium <0.0050 <0.0050 NC
Chromium 0.022 0.022 <1
Lead <0.050 <0.050 NC
Mercury <0.00020 <0.00020 NC
Selenium <0.050 <0.050 NC
Silver <0.0050 <0.0050 NC
Perchlorate (ug/L) 7.7 8.5 10

Water Quality Parameters (mg/L)
Chloride 13 13 <1
Total Dissolved Solids 230 230 <1

Volatile Organic Compounds (ug/L)
All analytes ND ND <1

MW-5 / Inorganics (mg/L)
FD120804-2 Arsenic <0.050 <0.050 NC

Barium 0.057 0.056 1.8
Cadmium <0.0050 <0.0050 NC
Chromium 0.022 0.022 <1
Lead <0.050 <0.050 NC
Mercury <0.00020 <0.00020 NC
Selenium <0.050 <0.050 NC
Silver <0.0050 <0.0050 NC
Perchlorate (ug/L) 9.6 9.6 <1

MW-5 / Volatile Organic Compounds (ug/L)
FD120804-2 All analytes ND ND <1

continued Water Quality Parameters (mg/L)
Chloride 14 14 <1
Nitrate 1.5 1.5 <1
Total Dissolved Solids 250 230 8.3

PW-1 / Inorganics (mg/L)
FD011705-2 Arsenic <0.050 <0.050 NC

Barium <0.010 <0.010 NC
Cadmium <0.0050 <0.0050 NC
Chromium <0.010 <0.010 NC
Lead <0.050 <0.050 NC
Mercury <0.00020 <0.00020 NC
Selenium <0.050 <0.050 NC
Silver <0.0050 <0.0050 NC
Perchlorate (ug/L) <2 <2 NC

Volatile Organic Compounds (ug/L)
1,1-Dichloroethene 5.7 5.0 13
1,4-Dioxane 2.6 2.6 <1
All other analytes ND ND <1

Water Quality Parameters (mg/L)
Nitrate 5.0 5.0 <1

MW-7 / Inorganics (mg/L)
FD042605 Arsenic <0.050 <0.050 NC

Barium <0.010 <0.010 NC
Cadmium <0.0050 <0.0050 NC
Chromium <0.010 <0.010 NC
Lead <0.050 <0.050 NC
Mercury <0.00020 <0.00020 NC
Selenium <0.050 <0.050 NC
Silver <0.0050 <0.0050 NC
Perchlorate (ug/L) <2 <2 NC

Volatile Organic Compounds (ug/L)
1,4-Dioxane <1.0 <1.0 NC
All other analytes ND ND NC

Water Quality Parameters (mg/L)
Nitrate 1.0 1.0 <1

Parameters
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MW Table 3
Field Duplicate Summary

Groundwater Monitoring Data Verification

Sample ID / Sample Field Duplicate RPD
Field Duplicate ID Result Result (%)

Parameters

MW-8 / Inorganics (mg/L)
FD072005 Arsenic 0.056 0.054 3.6

Barium 0.019 0.021 10
Cadmium <0.0050 <0.0050 NC
Chromium 0.020 0.021 4.9
Lead <0.002 <0.002 NC
Mercury <0.00020 <0.00020 NC
Selenium <0.004 <0.004 NC
Silver <0.0050 <0.0050 NC
Perchlorate (ug/L) <2 <2 NC

Volatile Organic Compounds (ug/L)
1,4-Dioxane <1.0 <1.0 NC

MW-8 / All other analytes ND ND NC
FD072005 Water Quality Parameters (mg/L)
continued Nitrate 3.9 3.8 3
MW-7 /

FD102505 Arsenic 0.028 0.029 3.5
Barium <0.010 0.011 NC
Cadmium <0.0050 <0.0050 NC
Chromium <0.004 <0.004 NC
Lead <0.002 <0.002 NC
Mercury <0.00020 <0.00020 NC
Selenium <0.004 <0.004 NC
Silver <0.0050 <0.0050 NC
Perchlorate (ug/L) <2 <2 NC

Bromoform <2 2 NC
All other analytes ND ND NC

Nitrate 1 1.1 10
MW-1 /

FD032106 Arsenic <0.05 <0.05 NC
Barium 0.066 0.064 3.1
Cadmium <0.0050 <0.0050 NC
Chromium <0.01 <0.01 NC
Lead <0.05 <0.05 NC
Mercury <0.00020 <0.00020 NC
Selenium <0.05 <0.05 NC
Silver <0.0050 <0.0050 NC
Perchlorate (ug/L) 49 48 2.1

1,4-Dioxane 1.5 1.6 6.9
All analytes ND ND NC

Nitrate 1.3 1.3 <1.0
MW-5 /

FD032206 Arsenic <0.05 <0.05 NC
Barium 0.052 0.049 5.9
Cadmium <0.0050 <0.0050 NC
Chromium <0.01 <0.01 NC
Lead <0.05 <0.05 NC
Mercury <0.00020 <0.00020 NC
Selenium <0.05 <0.05 NC
Silver <0.0050 <0.0050 NC
Perchlorate (ug/L) 16 16 <1.0

All analytes ND ND NC

Nitrate 1.7 1.7 <1.0

Inorganics (mg/L)

Volatile Organic Compounds (ug/L)  

Inorganics (mg/L) 

Water Quality Parameters (mg/L)  

Inorganics (mg/L)

Volatile Organic Compounds (ug/L) 

Water Quality Parameters (mg/L) 

Volatile Organic Compounds (ug/L) 

Water Quality Parameters (mg/L) 
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MW Table 3
Field Duplicate Summary

Groundwater Monitoring Data Verification

Sample ID / Sample Field Duplicate RPD
Field Duplicate ID Result Result (%)

Parameters

MW-1 /
FD052206 Perchlorate 52 51 1.9

1,4-Dioxane 1.5 1.5 <1.0
All analytes ND ND NC

Notes:
RPD = Relative percent difference; [(difference)/(average)]*100
NC = Not calculated; RPD values were not calculated for non-detects or trace values
ND = No analytes detected
mg/L = milligrams per liter
ug/L = micrograms per liter

Inorganics (ug/L)

Volatile Organic Compounds (ug/L) 
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MW Table 4
Completeness Summary

Groundwater Monitoring Data Verification

Total 
Number

of Results

Number in
Contractual 
Compliance

Percent
Contractual
Compliance

Number of
Usable 
Results

Percent
Technical

Compliance
Inorganics 

Arsenic 86 86 100 86 100
Barium 86 86 100 86 100
Cadmium 86 86 100 86 100
Calcium 12 12 100 12 100
Chromium 86 86 100 86 100
Lead 86 86 100 86 100
Magnesium 12 12 100 12 100
Mercury 86 86 100 86 100
Potassium 12 12 100 12 100
Selenium 86 86 100 86 100
Silver 86 86 100 86 100
Sodium 12 12 100 12 100
Perchlorate 92 92 100 92 100

Volatile Organic Compounds

Acetone 84 83a 99 84 100
All Analytes 84 84 100 84 100

Volatile Organic Compounds by EPA 524.2

trans-1,2-Dichloroethene 5 4b 80 5 100

1,1-Dichloroethene 5 4c 80 4c 80

1,1-Dichloropropene 5 4c 80 4c 80

1,3-Dichloropropene 5 4c 80 4c 80

Ethylbenzene 5 4c 80 4c 80

Styrene 5 4c 80 4c 80

Toluene 5 4c 80 4c 80

Vinyl Chloride 5 4c 80 4c 80

m,p-Xylenes 5 4c 80 4c 80

o-Xylene 5 4c 80 4c 80

Xylenes, Total 5 4c 80 4c 80
All Other Analytes 5 5 100 5 100

Water Quality Parameters
Alkalinity 12 12 100 12 100
Chloride 28 28 100 28 100
Fluoride 12 12 100 12 100

Nitrate 77 69d, e 90 71e 92
Sulfate 12 12 100 12 100
Total Dissolved Solids 28 28 100 28 100
Specific Conductance 12 12 100 12 100

Notes:

Percent Contractual Compliance = (Number of contract compliant results/Number of reported results) * 100

Percent Technical Compliance = (Number of usable results/Number of reported results) * 100

Field duplicates and trip blanks are not included in the percent compliance calculations
a = qualified due to common lab contaminant
b = qualified due to low matrix spike/matrix spike duplicate recoveries
c = rejected due to matrix spike/matrix spike duplicate recoveries below 10%
d = qualified due to holding time exceedances
e = rejected due to holding time exceedances

Parameters
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GROUNDWATER MONITORING DATA VERIFICATION SUMMARY 
PRIVATE WELLS- 2004, 2005, 2006 

1.0 INTRODUCTION 

This summary presents data verification results for samples collected from private wells 
surrounding the Universal Propulsion Company, Inc. (UPCO) site during monitoring 
events in November 2004, April 2005, October 2005, and May 2006. The data review 
was performed in accordance with the procedures specified in the Quality Assurance 
Project Plan (Hargis+Associates, 2004b), EPA Functional Guidelines for Inorganic Data 
Review (EPA, 2002), and quality assurance and control parameters set by the project 
laboratory (Del Mar Analytical). 
 
A total of 30 groundwater samples were collected and submitted to Del Mar Analytical 
for perchlorate analysis by EPA 314.0. Additionally, three field duplicate samples were 
collected and analyzed as part of the sampling program. Table 1 lists the samples and 
associated collection information. 
 

1.1 Data Quality Assessment 

Sample results were subject to a Level III data review that includes an evaluation of the 
following quality control (QC) parameters: 

 sample receipt temperatures; 

 holding times; 

 method blanks; 

 laboratory control samples (LCS); 

 matrix spike/matrix spike duplicates (MS/MSD); and 

 field duplicates  
 
Results did not require qualification based on the data verification.  
 

1.2 Data Qualifiers 

The data qualifiers used to qualify analytical results associated with QC parameters 
outside data quality objectives are defined below: 

J The analyte was positively identified; however, the result should be 
considered an estimated value. 

UJ The reporting limit is considered an estimated value. 

R Quality control indicates that the data is not usable 



3994-003 2 Final RI Report 
Universal Propulsion Co., Inc.  June 2011 

 
Results qualified as “J” or UJ” are of acceptable data quality and may be used 
quantitatively to fulfill the objectives of the analytical program, per EPA guidelines. 
 

1.3 Sample Preservation and Temperature Upon Laboratory Receipt 

Samples collected during the October and April 2005 sampling events were received 
intact and at the correct temperature (4+2° Celsius) by the project laboratory. One sample 
collected during the November 2004 sampling event was received by the laboratory at 
6.9° Celsius. This temperature outlier was deemed to not have a significant impact upon 
the perchlorate results, therefore data qualification was not required. 
 

1.4 Holding Times 

Samples were extracted and analyzed within the holding time limits set by EPA Method 
314.0.  
 

1.5 Method Blank Contamination 

Method blanks were performed at the required frequencies. No target compounds were 
detected in the blanks. 
 

1.6 LCS/LCS Duplicate Recovery and Relative Percent Difference 

LCS/LCS duplicates were performed at the required frequency and percent recoveries 
and RPDs were within acceptance limits. LCS/LCS duplicates were evaluated based on 
the following criteria: 
 

 If the analyte recovery was above acceptance limits for LCS or LCS duplicate 
but the analyte was not detected in the associated batch, then data 
qualification was not required. 

 If the analyte recovery was above acceptance limits for LCS or LCS duplicate 
and the analyte was detected in the associated batch, then the analyte results 
were qualified “J”. 

 If the analyte recovery was below acceptance limits for LCS or LCS duplicate 
then the analyte results in the associated analytical batch were qualified (“UJ” 
for non-detects and “J” for detected results). 

 If the analyte recovery was less than 10 percent, the analyte results in the 
associated analytical batch were rejected and qualified “R”. 
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1.7 MS/MSD Recovery and RPD 

MS/MSD samples were performed at the required frequency and percent recoveries and 
RPDs were within acceptance limits. MS/MSD samples were evaluated by the following 
criteria: 

 If MS or MSD recovery for an analyte is above acceptance limits but the 
analyte is not detected in the associated analytical batch, then data 
qualification was not required. 

 If MS or MSD recovery for an analyte is above acceptance limits and the 
analyte is detected in the associated analytical batch, the analyte results were 
qualified “J”. 

 Low MS/MSD recoveries for inorganic parameters result in sample 
qualification of the associated analytical batch. 

 Low MS/MSD recoveries for organic parameters result in the data 
qualification of the unspiked sample rather than the analytical batch. 

 Results were not qualified based on non-project specific MS/MSD (i.e., batch 
QC) recoveries. 

 

1.8 Field Duplicates 

One field duplicate was collected during each of monitoring event in November 2004, 
April 2005, and October 2005. The RPD between the field duplicate and its associated 
samples were calculated and presented in Table 2. Field duplicates were evaluated by the 
following criteria: 

 If an analyte is detected at a concentration greater than five times the method 
reporting limit, the RPD should be less than 25 percent. 

 If an analyte is detected between the sample and field duplicate less than five 
times the method reporting limit, the difference between the sample and the 
field duplicate should not exceed the method reporting limit. 

 

1.9 Completeness Summary  

Two types of completeness were calculated for this project: contract and technical. As 
specified in the project DQOs, the goal for completeness for the site is 90 percent. 
Results indicated as not reportable by the laboratory are not included in the completeness 
calculations. The following equations are used to calculate the two types of completeness. 
 

% Contract Completeness = 
(Number of contract compliant results/ 

Number of reported results) 
x 100 
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% Technical Completeness = 

(Number of usable results/Number of reported results) 
x 100 

 
The overall contract completeness included the evaluation of the protocol and contract 
deviations for holding times, blanks, MS/MSD, and LCS. The technical completeness, 
which included all QC parameters, attained for the field samples was 100 percent for all 
parameters except nitrate. The completeness results are provided in Table 3. All of the 
results were considered usable for the intended purposes and the project DQOs have been 
met. 



PW Table 1
Sampling and Anlysis Schedule

Private Well Monitoring Data Verification

Sample ID Lab ID Collected Sample Type Parameters

604-616 E Yearling PNK0578-01 11/17/2004 N Perchlorate

520 E Yearling PNK0581-01 11/17/2004 N Perchlorate

FD-11/17/04-2 PNK0581-02 11/17/2004 FD of 520 E Yearling Perchlorate

25825 N 1st Place PNK0582-01 11/17/2004 N Perchlorate

25825 N 1st Place - TAP PNK0582-02 11/17/2004 N Perchlorate

412 E Yearling PNK0630-01 11/19/2004 N Perchlorate

16 E Yearling PNK0631-01 11/19/2004 N Perchlorate

218 E Yearling PNK0632-01 11/19/2004 N Perchlorate

25903 N 2nd St PNK0633-01 11/19/2004 N Perchlorate

520 E Yearling POD0887-01 4/28/2005 N Perchlorate

25825 N 1st Place POD0888-01 4/28/2005 N Perchlorate

25825 N 1st Place - TAP POD0888-02 4/28/2005 N Perchlorate

16 E Yearling POD0885-01 4/29/2005 N Perchlorate

604-616 E Yearling POD0886-01 4/29/2005 N Perchlorate

412 E Yearling POD0889-01 4/29/2005 N Perchlorate

FD042905 POD0890-01 4/29/2005 FD of 412 E Yearling Perchlorate

204 E Yearling POJ0860-01 10/27/2005 N Perchlorate

18 E Yearling POJ0861-01 10/27/2005 N Perchlorate

218 E Yearling POJ0858-01 10/28/2005 N Perchlorate

16 E Yearling POJ0859-01 10/28/2005 N Perchlorate

604-616 E Yearling POJ0862-01 10/28/2005 N Perchlorate

FD102805 POJ0863-01 10/28/2005 FD of 218 E Yearling Perchlorate

25825 N 1st Place POJ0864-01 10/28/2005 N Perchlorate

25903 N 2nd St POJ0865-01 10/28/2005 N Perchlorate

412 E Yearling POJ0866-01 10/28/2005 N Perchlorate

218 E Yearling PPE0746-01 5/23/2006 N Perchlorate

16 E Yearling PPE0742-01 5/23/2006 N Perchlorate

18 E Yearling PPE0747-01 5/23/2006 N Perchlorate
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PW Table 1
Sampling and Anlysis Schedule

Private Well Monitoring Data Verification

Sample ID Lab ID Collected Sample Type Parameters

604-616 E Yearling PPE0744-01 5/23/2006 N Perchlorate

412 E. Yearling PPE0745-01 5/23/2006 N Perchlorate

25825 N 1st Place PPE0740-01 5/23/2006 N Perchlorate

25903 N 2nd St PPE0741-01 5/23/2006 N Perchlorate

520 E Yearling PPE0743-01 5/23/2006 N Perchlorate

Notes:
N = Normal field sample
FD = Field Duplicate
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PW Table 2
Field Duplicate Summary

Private Well Monitoring Data Verification

Sample ID /
Field Duplicate ID

Parameters
Sample
Result

Field Duplicate
Result

RPD
(%)

520 E Yearling /
FD-11/17/04-2 Perchlorate < 2.0 < 2.0 NC

412 E Yearling /
FD042905 Perchlorate <2.0 <2.0 NC

218 E Yearling /
FD102805 Perchlorate <2.0 <2.0 NC

Notes:
RPD = Relative percent difference; [(difference)/(average)]*100
NC = Not calculated; RPD values were not calculated for non-detects or trace values
ug/L = micrograms per liter

Parameters
Total Number

of Results

Number in
Contractual 
Compliance

Percent
Contractual
Compliance

Number of
Usable Results

Percent
Technical

Compliance
Inorganic

Perchlorate 33 33 100 33 100

Notes:
Total number of results includes field samples and field duplicates
Percent Contractual Compliance = (Number of contract compliant results/Number of reported results) * 100
Percent Technical Compliance = (Number of usable results/Number of reported results) * 100

PW Table 3
Completeness Summary

Private Well Monitoring Data Verification

Inorganic (ug/L)

Inorganic (ug/L)

Inorganic (ug/L)
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INVESTIGATIVE DERIVED WASTE DATA VERIFICATION SUMMARY 
 
1.0 INTRODUCTION 

This summary presents data verification results for water and soil samples collected from 
Universal Propulsion Company, Inc. (UPCO) from the Investigative Derived Waste 
(IDW) generated from August 2004 to August 2005. The data review was performed in 
accordance with the procedures specified in the Remedial Investigation Workplan Vol. II 
Quality Assurance Project Plan (Hargis + Associates, 2004), EPA Functional Guidelines 
for Organic and Inorganic Data Review (EPA, 1999 and 2002), and quality assurance and 
control parameters set by the project laboratory (Del Mar Analytical). 
 
A total of four water and 19 soil samples were collected and submitted to Del Mar 
Analytical for the following parameters: 

 metals by EPA Methods 6010B, 7470, 7471, 200.7, and 245.1; 

 Toxicity Characteristic Leaching Procedure (TCLP) metals EPA Methods 
1311, 6010B and 7470; and 

 perchlorate by EPA Method 314.0. 
 
No field quality assurance samples (i.e., field duplicates and trip blanks) were collected 
and analyzed as part of the sampling program. Table 1 presents the sample results and 
Table 2 lists the samples and associated analytical parameters. 
 

1.1 Data Quality Assessment 

Sample results were subject to a Level III data review that includes an evaluation of the 
following quality control (QC) parameters: 

 sample receipt temperatures; 

 holding times; 

 method blanks; 

 laboratory control samples (LCS); and 

 matrix spike/matrix spike duplicates (MS/MSD). 
 
Results that required qualification based on the data verification review are summarized 
in Table 3.  
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1.2 Data Qualifiers 

The data qualifiers used to qualify analytical results associated with QC parameters 
outside data quality objectives are defined below: 

J The analyte was positively identified; however, the result should be 
considered an estimated value. 

UJ The reporting limit is considered an estimated value. 

R Quality control indicates that the data is not usable 
 
Results qualified as “J” or UJ” are of acceptable data quality and may be used 
quantitatively to fulfill the objectives of the analytical program, per EPA guidelines. 
 

1.3 Sample Preservation and Temperature Upon Laboratory Receipt 

Samples collected during this sampling event were received intact and at the correct 
temperature (4+2° Celsius) by the project laboratory.  
 

1.4 Holding Times 

Samples were extracted and analyzed within the holding time limits set by the respective 
EPA methods.  
 

1.5 Method Blank Contamination 

Method blanks were performed at the required frequencies. No target compounds were 
detected in the blanks except for the following. Trace levels of selenium were detected in 
the method blank of batch P5A0306 associated with report number PNL0801. Data 
qualification was not required since the samples were not detected for this analyte. 

 

1.6 LCS/LCS Duplicate Recovery and Relative Percent Difference 

LCS/LCS duplicates were evaluated based on the following criteria: 
 

 If the analyte recovery was above acceptance limits for LCS or LCS duplicate 
but the analyte was not detected in the associated batch, then data 
qualification was not required. 

 If the analyte recovery was above acceptance limits for LCS or LCS duplicate 
and the analyte was detected in the associated batch, then the analyte results 
were qualified “J”. 
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 If the analyte recovery was below acceptance limits for LCS or LCS duplicate 
then the analyte results in the associated analytical batch were qualified (“UJ” 
for non-detects and “J” for detected results). 

 If the analyte recovery was less than 10 percent, the analyte results in the 
associated analytical batch were rejected and qualified “R”. 

 
LCS/LCS duplicates were performed at the required frequency and percent recoveries 
and RPDs were within acceptance limits. 
 

1.7 MS/MSD Recovery and RPD 

MS/MSD samples were evaluated by the following criteria: 

 If MS or MSD recovery for an analyte is above acceptance limits but the 
analyte is not detected in the associated analytical batch, then data 
qualification was not required. 

 If MS or MSD recovery for an analyte is above acceptance limits and the 
analyte is detected in the associated analytical batch, the analyte results were 
qualified “J”. 

 Low MS/MSD recoveries for inorganic parameters result in sample 
qualification of the associated analytical batch. 

 Low MS/MSD recoveries for organic parameters result in the data 
qualification of the unspiked sample rather than the analytical batch. 

 Results were not qualified based on non-project specific MS/MSD (i.e., batch 
QC) recoveries. 

 
Percent recoveries and RPDs for the MS/MSDs were within acceptance limits with the 
following exceptions: 
 

 The MS/MSD for sample BIN-MW3 had low recoveries for mercury. The 

mercury results for samples associated with the analytical batch were qualified 

“UJ” to indicate a potential low bias. 

 The MS/MSD for sample B600-MW9 had low recoveries for mercury. The 

associated sample results were qualified “UJ” to indicate a potential low bias. 

 The MS for sample SP-Comp 1 had a high recovery for perchlorate. The result 

was qualified “J” to indicate a potential bias. 

 The MS for sample Comp Roll-off Bin 1/5-5/5 had a low recovery for 

perchlorate. The result was qualified “J” to indicate a potential bias. 
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2.0 Completeness Summary  

Two types of completeness were calculated for this project: contract and technical. As 
specified in the project DQOs, the goal for completeness for the site is 90 percent. 
Results indicated as not reportable by the laboratory are not included in the completeness 
calculations. The following equations are used to calculate the two types of completeness. 
 

% Contract Completeness = 
(Number of contract compliant results/ 

Number of reported results) 
x 100 

 
% Technical Completeness = 

(Number of usable results/Number of reported results) 
x 100 

 
The overall contract completeness included the evaluation of the protocol and contract 
deviations for holding times, blanks, MS/MSD, and LCS. The technical completeness, 
which included all QC parameters, attained for the field samples was 100 percent. The 
completeness results are provided in Table 4. All of the results were considered usable 
for the intended purposes and the project DQOs have been met. 



IDW Table 1
IDW Results Summary
IDW Data Verification

Parameters
SP-Comp 1

8/4/2004
SP-Comp 2

8/4/2004
SP-Comp 3

8/4/2004
SP-Comp 4

8/4/2004
SP-Comp 5

8/4/2004
SP-Comp 6

8/4/2004
SP-Comp 7

8/4/2004
BIN-MW3
12/22/2004

BIN-MW1
12/22/2004

BIN-MW4
12/22/2004

BIN-MW5
12/22/2004

BIN-WB
12/22/2004

BIN-MW2
12/22/2004

Inorganics (mg/kg)
Arsenic -- -- -- -- -- -- -- -- -- -- -- -- --
Barium 120 130 130 130 130 140 130 -- -- -- -- -- --
Boron <50 <50 <50 <50 <50 <50 <50 -- -- -- -- -- --
Cadmium <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 -- -- -- -- -- --
Chromium 19 19 19 19 20 19 21 -- -- -- -- -- --
Cobalt 10 11 10 11 11 13 11 -- -- -- -- -- --
Lead -- -- -- -- -- -- -- -- -- -- -- -- --
Mercury -- -- -- -- -- -- -- -- -- -- -- -- --
Selenium -- -- -- -- -- -- -- -- -- -- -- -- --
Silver -- -- -- -- -- -- -- -- -- -- -- -- --
Perchlorate 1.6 J 0.20 <0.040 <0.040 0.041 0.094 0.20 <0.040 <0.040 <0.040 <0.040 9.3 3.7
Inorganics (mg/L)
Arsenic -- -- -- -- -- -- -- -- -- -- -- -- --
Barium -- -- -- -- -- -- -- -- -- -- -- -- --
Cadmium -- -- -- -- -- -- -- -- -- -- -- -- --
Chromium -- -- -- -- -- -- -- -- -- -- -- -- --
Lead -- -- -- -- -- -- -- -- -- -- -- -- --
Mercury -- -- -- -- -- -- -- -- -- -- -- -- --
Selenium -- -- -- -- -- -- -- -- -- -- -- -- --
Silver -- -- -- -- -- -- -- -- -- -- -- -- --
Perchlorate (ug/L) -- -- -- -- -- -- -- -- -- -- -- -- --
TCLP Metals (mg/L)
Arsenic <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25
Barium <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Cadmium <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025
Chromium <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Lead <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25
Mercury <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 UJ <0.0020 UJ <0.0020 UJ <0.0020 UJ <0.0020 UJ <0.0020 UJ
Selenium <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25
Silver <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025
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IDW Table 1
IDW Results Summary
IDW Data Verification

Parameters
Inorganics (mg/kg)
Arsenic
Barium
Boron
Cadmium
Chromium
Cobalt
Lead
Mercury
Selenium
Silver
Perchlorate
Inorganics (mg/L)
Arsenic
Barium
Cadmium
Chromium
Lead
Mercury
Selenium
Silver
Perchlorate (ug/L)
TCLP Metals (mg/L)
Arsenic
Barium
Cadmium
Chromium
Lead
Mercury
Selenium
Silver

BIN-MW6
12/22/2004

BIN-MW7
12/22/2004

BIN-MW8
12/22/2004

B600-MW9
2/4/2005

B1034-MW10
2/4/2005

Baker-
P7094

2/16/2005

Baker-
P7507

2/16/2005

Comp Roll-Off Bin 
886 1/5 - 5/5

6/9/2005
Baker-P7094-2

8/23/2005
Baker-P7507-2

8/23/2005

-- -- -- -- -- -- -- 8.0 -- --
-- -- -- -- -- -- -- 200 -- --
-- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- <0.50 -- --
-- -- -- -- -- -- -- 22 -- --
-- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- 9.2 -- --
-- -- -- -- -- -- -- <0.020 -- --
-- -- -- -- -- -- -- <5.0 -- --
-- -- -- -- -- -- -- 1.1 -- --

<0.040 <0.040 <0.040 <0.040 <0.040 -- -- 0.38 J -- --

-- -- -- -- -- <0.050 <0.050 -- <0.050 <0.050
-- -- -- -- -- 0.64 0.069 -- 0.22 0.81
-- -- -- -- -- <0.0050 <0.0050 -- <0.0050 <0.0050
-- -- -- -- -- <0.010 <0.010 -- <0.010 <0.010
-- -- -- -- -- <0.050 <0.050 -- <0.050 <0.050
-- -- -- -- -- <0.00020 0.0027 -- <0.00020 <0.00020
-- -- -- -- -- <0.050 <0.050 -- <0.050 <0.050
-- -- -- -- -- <0.0050 <0.0050 -- <0.0050 <0.0050
-- -- -- -- -- 51 5.3 -- 14 28

<0.25 <0.25 <0.25 <0.25 <0.25 -- -- -- -- --
<1.0 <1.0 <1.0 <1.0 <1.0 -- -- -- -- --

<0.025 <0.025 <0.025 <0.025 <0.025 -- -- -- -- --
<0.050 <0.050 0.073 <0.050 <0.050 -- -- -- -- --
<0.25 <0.25 <0.25 <0.25 <0.25 -- -- -- -- --

<0.0020 UJ <0.0020 UJ <0.0020 UJ <0.0020 UJ <0.0020 UJ -- -- -- -- --
<0.25 <0.25 <0.25 <0.25 <0.25 -- -- -- -- --

<0.025 <0.025 <0.025 <0.025 <0.025 -- -- -- -- --

Notes:  
TCLP = Toxicity Characteristic Leaching Procedure mg/kg = milligram per kilogram
<= analyte was not detected above the listed reporting limit mg/L = milligram per liter
J = the analyte was positively identified; however, the result should be considered an estimated value ug/L = microgram per liter
UJ = the reporting limit should be considered an estimated value
"--" = not analyzed
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Table 2
Sampling and Analysis Schedule

IDW Data Verification

Sample ID Lab ID Collected Sample Type Sample Matrix Parameters

SP-Comp 1 PNH0106-01 8/4/2004 N Soil
Perchlorate, Barium, Boron, Cadmium, 

Chromium, Cobalt, TCLP Metals

SP-Comp 2 PNH0106-02 8/4/2004 N Soil
Perchlorate, Barium, Boron, Cadmium, 

Chromium, Cobalt, TCLP Metals

SP-Comp 3 PNH0106-03 8/4/2004 N Soil
Perchlorate, Barium, Boron, Cadmium, 

Chromium, Cobalt, TCLP Metals

SP-Comp 4 PNH0106-04 8/4/2004 N Soil
Perchlorate, Barium, Boron, Cadmium, 

Chromium, Cobalt, TCLP Metals

SP-Comp 5 PNH0106-05 8/4/2004 N Soil
Perchlorate, Barium, Boron, Cadmium, 

Chromium, Cobalt, TCLP Metals

SP-Comp 6 PNH0106-06 8/4/2004 N Soil
Perchlorate, Barium, Boron, Cadmium, 

Chromium, Cobalt, TCLP Metals

SP-Comp 7 PNH0106-07 8/4/2004 N Soil
Perchlorate, Barium, Boron, Cadmium, 

Chromium, Cobalt, TCLP Metals
BIN-MW3 PNL0801-01 12/22/2004 N Soil Perchlorate, TCLP Metals
BIN-MW1 PNL0801-02 12/22/2004 N Soil Perchlorate, TCLP Metals
BIN-MW4 PNL0801-03 12/22/2004 N Soil Perchlorate, TCLP Metals
BIN-MW5 PNL0801-04 12/22/2004 N Soil Perchlorate, TCLP Metals
BIN-WB PNL0801-05 12/22/2004 N Soil Perchlorate, TCLP Metals
BIN-MW2 PNL0801-06 12/22/2004 N Soil Perchlorate, TCLP Metals
BIN-MW6 PNL0801-07 12/22/2004 N Soil Perchlorate, TCLP Metals
BIN-MW7 PNL0801-08 12/22/2004 N Soil Perchlorate, TCLP Metals
BIN-MW8 PNL0801-09 12/22/2004 N Soil Perchlorate, TCLP Metals
B600-MW9 POB0146-01 2/4/2005 N Soil Perchlorate, TCLP Metals
B1034-MW10 POB0146-02 2/4/2005 N Soil Perchlorate, TCLP Metals
Baker P7094 POB0460-01 2/16/2005 N Water Perchlorate, Metals
Baker P7507 POB0460-02 2/16/2005 N Water Perchlorate, Metals
Comp. Roll-off Bin 886 1/5-5/5 POF0337-01 6/9/2005 N Soil Perchlorate, Metals
Baker P7507-2 POH0643-01 8/23/2005 N Water Perchlorate, Metals
Baker P7094-2 POH0643-02 8/23/2005 N Water Perchlorate, Metals

Notes:
Metals = arsenic, barium, cadmium, chromium, lead, mercury, selenium, silver 
TCLP Metals = arsenic, barium, cadmium, chromium, lead, mercury, selenium, silver
N = normal field sample

3994-003
Universal Propulsion Co., Inc. 1 of 1

Final RI Report
June 2011



Table 3
Completeness Summary
IDW Data Verification

Sample ID Date Collected Analyte Result Result Units Qualifier Comments
SP-Comp 1 8/4/2004 Perchlorate 1.6 mg/kg J Qualified due to high MS/MSD recoveries
BIN-MW1 12/22/04 TCLP Mercury <0.0020 mg/l UJ Qualified due to low MS/MSD recoveries
BIN-MW2 12/22/04 TCLP Mercury <0.0020 mg/l UJ Qualified due to low MS/MSD recoveries
BIN-MW3 12/22/04 TCLP Mercury <0.0020 mg/l UJ Qualified due to low MS/MSD recoveries
BIN-MW4 12/22/04 TCLP Mercury <0.0020 mg/l UJ Qualified due to low MS/MSD recoveries
BIN-MW5 12/22/04 TCLP Mercury <0.0020 mg/l UJ Qualified due to low MS/MSD recoveries
BIN-MW5 12/22/04 TCLP Mercury <0.0020 mg/l UJ Qualified due to low MS/MSD recoveries
BIN-MW6 12/22/04 TCLP Mercury <0.0020 mg/l UJ Qualified due to low MS/MSD recoveries
BIN-MW7 12/22/04 TCLP Mercury <0.0020 mg/l UJ Qualified due to low MS/MSD recoveries
BIN-MW8 12/22/04 TCLP Mercury <0.0020 mg/l UJ Qualified due to low MS/MSD recoveries
BIN-WB 12/22/04 TCLP Mercury <0.0020 mg/l UJ Qualified due to low MS/MSD recoveries
B1034-MW10 2/4/2005 TCLP Mercury <0.0020 mg/l UJ Qualified due to low MS/MSD recoveries
B600-MW9 2/4/2005 TCLP Mercury <0.0020 mg/l UJ Qualified due to low MS/MSD recoveries
Comp. Roll-off Bin 886 1/5-5/5 6/9/2005 Perchlorate 0.38 mg/kg J Qualified due to low MS recoveries

Notes:

J = Estimated value mg/kg = milligrams per kilogram MS/MSD = Matrix spike/matrix spike duplicate

UJ = Estimated reporting limit mg/l = milligrams per liter
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IDW Table 4
Completeness Summary
IDW Data Verification

Parameters
Total 

Number
of Results

Number in
Contractual 
Compliance

Percent
Contractual
Compliance

Number of
Usable Results

Percent
Technical

Compliance
Inorganics 
Arsenic 5 5 100 5 100
Barium 12 12 100 12 100
Boron 7 7 100 7 100
Cadmium 12 12 100 12 100
Chromium 12 12 100 12 100
Cobalt 7 7 100 7 100
Lead 5 5 100 5 100
Mercury 5 5 100 5 100
Selenium 5 5 100 5 100
Silver 5 5 100 5 100
Perchlorate 23 21 a 91 23 100
TCLP Metals
Arsenic 18 18 100 18 100
Barium 18 18 100 18 100
Cadmium 18 18 100 18 100
Chromium 18 18 100 18 100
Lead 18 18 100 18 100

Mercury 18 7 a 39 18 100
Selenium 18 18 100 18 100
Silver 18 18 100 18 100

Notes:
Percent Contractual Compliance = (Number of contract compliant results/Number of reported results) * 100
Percent Technical Compliance = (Number of usable results/Number of reported results) * 100
a  = Qualified due to matrix spike/matrix spike dupilcate outliers
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NEW BURN AREA DATA VERIFICATION SUMMARY 

INTRODUCTION 

This summary presents data verification results for samples collected from Universal 
Propulsion Company, Inc. (UPCO) at the New Burn Area from April 5 through July 30, 
2005. The data review was performed in accordance with the procedures specified in the 
Quality Assurance Project Plan (QAPP) (H+A 2004), EPA Functional Guidelines for 
Inorganic Data Validation (EPA, 2002), and quality assurance and control parameters set 
forth by the project laboratories. 
 
A total of 147 soil samples and 9 soil gas samples were collected and submitted to project 
laboratories for analysis. Del Mar Analytical performed all metals and inorganic 
analyses. Aerotech Environmental Laboratories performed volatile organics analyses on 
the soil gas samples. Columbia Analytical Services performed the explosives analyses. 
STL Sacramento performed dioxins analyses. The following parameters were analyzed 
during this sampling event: 

 perchlorate by modified EPA Method 314.0; 

 metals by EPA Methods 6010B and 7471A; 

 nitrate by modified EPA Method 300.0; 

 nitroaromatics and nitramines by EPA Method 8330; 

 nitroglycerin and pentaerythritol tetranitrate (PETN) by EPA Method 8332;  

 volatile organic compounds in air by EPA Method TO-15; and 

 dioxins by EPA Method 1613B. 
 
Additionally, 17 field quality assurance samples (i.e., field duplicates and equipment 
rinsate blanks) were collected and analyzed as part of the sampling event. The metals 
analyte list included aluminum, arsenic, barium, cadmium, chromium, copper, lead, 
mercury, selenium, and silver. Table 1 presents the samples and their associated 
analytical parameters. 
 
Data Quality Assessment 

Sample results were subject to data verification review that included an evaluation of the 
following quality control (QC) parameters: 

 chain-of-custody records; 

 sample holding times; 

 method blank and equipment rinsate blank results; 
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 field duplicate sample results; 

 surrogate recoveries (for organic parameters); 

 laboratory control samples (LCS); and 

 matrix spike/matrix spike duplicates (MS/MSD). 
 
As per the QAPP, data validation was performed on approximately 10 percent of the 
samples. Data validation included an evaluation of the following additional QC 
parameters: 

 initial and continuing calibration results; 

 interference check samples; 

 result calculations and documentation procedures; 

 review of dilutions and reanalysis of samples; 

 sample preparations (extraction/digestion logs); and 

 laboratory QC check samples, as applicable.  
 
Results that require qualification based on the data verification review are summarized in 
Table 2.  
 
Data Qualifiers 

The data qualifiers used to qualify analytical results associated with QC parameters 
outside data quality objectives are defined below: 

J The analyte was positively identified; however, the result should be 
considered an estimated value. 

UJ The reporting limit is considered an estimated value. 

R Quality control indicates that the data is not usable 
 
Results qualified as “J” or UJ” are of acceptable data quality and may be used to fulfill 
the objectives of the analytical program, per EPA guidelines. 
 
Sample Preservation and Temperature Upon Laboratory Receipt 

Samples collected were received intact and at the correct temperature (4+2 °C) at the 
project laboratories.  
 
Holding Times 

Samples were extracted and analyzed within the holding time limits set forth by the 
respective EPA methods.  
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Method Blank Contamination 

Method blanks were performed at the required frequencies. No target compounds were 
detected in the blanks with the following exceptions: 

 The method blank associated with dioxins analytical batch 5101444 contained 
low level detections of total TCDD (0.54 pg/g) and total TCDF (0.71 pg/g). 
Associated samples containing detections of these analytes below ten times the 
method blank concentrations were qualified “J” to indicate a potential bias. 

 
Equipment Rinsate Blank Contamination 

The equipment rinsate blank EB041805 contained a nitrate detection of 23 mg/L. 
Samples associated with this equipment rinsate blank that had nitrate detections were 
qualified “J” to indicate a potential high bias.  
 
Surrogate Recovery 

Surrogates for all organic parameters were recovered within acceptance limits.  
 
LCS/LCS Duplicate Recovery and Relative Percent Difference 

LCS/LCS duplicate samples were evaluated based on the following criteria: 

 If the analyte recovery was above acceptance limits for LCS or LCS duplicate but 
the analyte was not detected in the associated batch, then data qualification was 
not required. 

 If the analyte recovery was above acceptance limits for LCS or LCS duplicate 
and the analyte was detected in the associated batch, then the analyte results were 
qualified “J”. 

 If the analyte recovery was below acceptance limits for LCS or LCS duplicate 
then the analyte results in the associated analytical batch were qualified (“UJ” for 
non-detects and “J” for detected results). 

 If the analyte recovery was less than 10 percent, the analyte results in the 
associated analytical batch were rejected and qualified “R”. 

LCS/LCS duplicates were performed at the required frequency and the percent recovery 
and relative percent difference (RPD) were within acceptance limits.  

 
MS/MSD Recovery and RPD 

MS/MSD samples were performed at the required frequency were evaluated by the 
following criteria: 
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 If MS or MSD recovery for an analyte is above acceptance limits but the analyte 
in not detected in the samples in the associated analytical batch, then data 
qualification was not required. 

 If MS or MSD recovery for an analyte is above acceptance limits and the analyte 
is detected in the samples in the associated analytical batch, the analyte results 
were qualified “J”. 

 Low MS/MSD recoveries for inorganic parameters result in sample qualification 
of the associated analytical batch. 

 Low MS/MSD recoveries for organic parameters result in the data qualification of 
the unspiked sample rather than the analytical batch. 

 Results were not qualified based on batch (i.e., non-project specific) MS/MSD 
recoveries. 

 
Percent recoveries and RPDs for the MS/MSDs were within acceptance limits with the 
following exceptions: 

 Perchlorate MS/MSD recoveries for samples NB-SB01-0 (-580 and -560 
percent), NB-SB03-0 (460 and 500 percent), NB-SS07-0 (184 and 234 
percent), NB-SB03-40 (-218 and 72 percent), and NB-SB12-10 (260 and -500 
percent) exceeded the acceptance limits of 80 to 120 percent. Data 
qualification was not required since the concentrations for perchlorate in these 
samples were greater than four times the spike level.  

 The MS/MSD associated with analytical batches P5D2701 and P5E2502 had 
aluminum recoveries (1500/1200 and 1700/1700 percent, respectively) that 
exceeded acceptance limits of 75 to 125 percent. Data qualification was not 
required since the sample concentration for aluminum was greater than four 
times the spike level.  

 Sample FD041705-2 had MS/MSD recoveries for mercury (-89 and -86 
percent) that were below acceptance limits of 85 to 115 percent. Samples 
associated with this analytical batch were qualified “UJ” to indicate a 
potential low bias. 

 Sample NB-SB04-0 had MS/MSD recoveries of aluminum (3800 and 4600 
percent) and lead (58 and 97 percent) that were outside of the acceptance 
limits of 75 to 125 percent. Data qualification for aluminum results was not 
required since the sample concentration for aluminum was greater than four 
times the spike level. Data qualification for the lead results was not required 
since the MSD and LCS were both within acceptance limits. 

 Samples NB-SB01-0 and FD051905 had MS/MSD recoveries for aluminum 
(2800/2900 and 1700/1700 percent, respectively) that were exceeded 
acceptance limits of 75 to 125 percent. Data qualification was not required 
since the sample concentration for aluminum was greater than four times the 
spike level.  
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 Sample NB-SB03-10 had MS/MSD recoveries for aluminum (1800 and -700 
percent), barium (114 and 57 percent), and perchlorate (-70 and 40 percent) 
that exceeded acceptance limits. Data qualification was not required since the 
sample concentration for aluminum and perchlorate were greater than four 
times the spike level and the barium MS and LCS were both within 
acceptance limits. 

 Sample NB-SS07-1 had MS/MSD recoveries for aluminum (6000 and 6200 
percent), barium (69 and 75 percent), and copper (148 and 100 percent) that 
exceeded acceptance limits of 75 to 125 percent. Data qualification was not 
required since the sample concentration for aluminum was greater than four 
times the spike level and the barium and copper MSD and LCS were both 
within limits. 

 Samples NB-SB32-0 and FD040905-4 had MS/MSD recoveries of aluminum 
(3800/3500 and 4700/4900 percent, respectively) were outside of the 
acceptance limits of 75 to 125 percent. Data qualification for aluminum results 
was not required since the sample concentration for aluminum was greater 
than four times the spike level.  

 
Calibration 

The Method TO-15 continuing calibration verification (CCV) standard associated with 
samples NB-SG03-10 and NB-SG02-20 had vinyl acetate recovery above acceptance 
limits. Data qualification was not required; these samples were not detected for vinyl 
acetate so the high recovery did not impact the results. 

 
Field Duplicates 

Sixteen field duplicates were collected and submitted for analyses. The RPD between the 
field duplicates and their associated samples were calculated and presented in Table 3. 
Field duplicates were evaluated by the following criteria: 

 If an analyte is detected at a concentration greater than five times the method 
reporting limit, the RPD should be equal to or less than 30 percent. 

 If an analyte is detected at a concentration less than five times the method 
reporting limit, the difference between the sample and the field duplicate should 
not exceed the method reporting limit. 

Several samples had RPD values that were above acceptance limits. These results were 
qualified “J” to indicate a potential bias and are listed in Table 2. 
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Completeness Summary  

Two types of completeness were calculated for this project: contract and technical. As 
specified in the project DQOs, the goal for completeness for the site is 90 percent. The 
following equations are used to calculate the two types of completeness. 
 

% Contract Completeness = 
(Number of contract compliant results/ 

Number of reported results) 
x 100 

 
% Technical Completeness = 

(Number of usable results/Number of reported results) 
x 100 

 
The overall contract completeness included the evaluation of the protocol and contract 
deviations for holding times, blanks, MS/MSD, and LCS. Contract completeness goals 
were met with the exception of nitrate, total TCDD, and total TCDF. The technical 
completeness, which included all QC parameters, was 100 percent. The completeness 
results are provided in Table 4. All of the results were considered usable for the intended 
purposes and the project DQOs have been met. 



NB Table 1
Sampling and Analysis Schedule

New Burn Area Data Verification

Sample ID Lab ID Collected Matrix Sample Type Parameters
NB-SB04-0 POD0116-01 4/5/2005 S N Perchlorate, Metals, Nitrate, Dioxins. Explosives
NB-SS05-0 POD0116-02 4/5/2005 S N Perchlorate, Metals, Nitrate, Dioxins. Explosives
NB-SB06-0 POD0116-03 4/5/2005 S N Perchlorate, Metals, Nitrate, Dioxins. Explosives
NB-SS07-0 POD0116-04 4/5/2005 S N Perchlorate, Metals, Nitrate, Dioxins. Explosives
NB-SB08-0 POD0116-05 4/5/2005 S N Perchlorate, Metals, Nitrate, Dioxins. Explosives
NB-SS09-0 POD0116-06 4/5/2005 S N Perchlorate, Metals, Nitrate, Dioxins. Explosives
NB-SS10-0 POD0116-07 4/5/2005 S N Perchlorate, Metals, Nitrate, Dioxins. Explosives
NB-SS11-0 POD0116-08 4/5/2005 S N Perchlorate, Metals, Nitrate, Dioxins. Explosives
NB-SB12-0 POD0116-09 4/5/2005 S N Perchlorate, Metals, Nitrate, Dioxins. Explosives
NB-SS13-0 POD0116-10 4/5/2005 S N Perchlorate, Metals, Nitrate, Dioxins. Explosives
FD040505 POD0116-11 4/5/2005 S FD of NB-SS05-0 Perchlorate, Metals, Nitrate, Dioxins. Explosives
NB-SS07-1 POD0263-01 4/9/2005 S N Perchlorate, Metals, Nitrate
NB-SS05-1 POD0263-02 4/9/2005 S N Perchlorate, Metals, Nitrate
NB-SS11-1 POD0263-03 4/9/2005 S N Perchlorate, Metals, Nitrate
NB-SS09-1 POD0263-04 4/9/2005 S N Perchlorate, Metals, Nitrate
NB-SS22-0 POD0263-05 4/9/2005 S N Perchlorate, Metals, Nitrate
NB-SS23-0 POD0263-06 4/9/2005 S N Perchlorate, Metals, Nitrate
NB-SS13-1 POD0263-07 4/9/2005 S N Perchlorate, Metals, Nitrate
NB-SS24-0 POD0263-08 4/9/2005 S N Perchlorate, Metals, Nitrate
NB-SS22-1 POD0263-09 4/9/2005 S N Perchlorate, Metals, Nitrate
NB-SS19-0 POD0263-10 4/9/2005 S N Perchlorate, Metals, Nitrate
NB-SS24-1 POD0263-11 4/9/2005 S N Perchlorate, Metals, Nitrate
NB-SS23-1 POD0263-12 4/9/2005 S N Perchlorate, Metals, Nitrate
NB-SS20-0 POD0263-13 4/9/2005 S N Perchlorate, Metals, Nitrate
FD040905-1 POD0263-14 4/9/2005 S FD of NB-SS13-1 Perchlorate, Metals, Nitrate
NB-SS20-1 POD0263-15 4/9/2005 S N Perchlorate, Metals, Nitrate
NB-SS21-0 POD0263-16 4/9/2005 S N Perchlorate, Metals, Nitrate
NB-SS19-1 POD0263-17 4/9/2005 S N Perchlorate, Metals, Nitrate
NB-SS21-1 POD0263-18 4/9/2005 S N Perchlorate, Metals, Nitrate
NB-SS31-0 POD0263-19 4/9/2005 S N Perchlorate, Metals, Nitrate
NB-SS31-1 POD0263-20 4/9/2005 S N Perchlorate, Metals, Nitrate
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NB Table 1
Sampling and Analysis Schedule

New Burn Area Data Verification

Sample ID Lab ID Collected Matrix Sample Type Parameters
NB-SS32-0 POD0263-21 4/9/2005 S N Perchlorate, Metals, Nitrate
NB-SS32-1 POD0263-22 4/9/2005 S N Perchlorate, Metals, Nitrate
NB-SS33-0 POD0263-23 4/9/2005 S N Perchlorate, Metals, Nitrate
NB-SS33-1 POD0263-24 4/9/2005 S N Perchlorate, Metals, Nitrate
NB-SS14-0 POD0263-25 4/9/2005 S N Perchlorate, Metals, Nitrate
FD040905-3 POD0263-26 4/9/2005 S FD of NB-SS32-0 Perchlorate, Metals, Nitrate
FD040905-2 POD0263-27 4/9/2005 S FD of NB-SS20-0 Perchlorate, Metals, Nitrate
NB-SS14-1 POD0267-01 4/9/2005 S N Perchlorate, Metals, Nitrate
NB-SS26-0 POD0267-02 4/9/2005 S N Perchlorate, Metals, Nitrate
NB-SS26-1 POD0267-03 4/9/2005 S N Perchlorate, Metals, Nitrate
NB-SS25-0 POD0267-04 4/9/2005 S N Perchlorate, Metals, Nitrate
NB-SS25-1 POD0267-05 4/9/2005 S N Perchlorate, Metals, Nitrate
NB-SS28-0 POD0267-06 4/9/2005 S N Perchlorate, Metals, Nitrate
NB-SS28-1 POD0267-07 4/9/2005 S N Perchlorate, Metals, Nitrate
NB-SS15-0 POD0267-08 4/9/2005 S N Perchlorate, Metals, Nitrate
NB-SS15-1 POD0267-09 4/9/2005 S N Perchlorate, Metals, Nitrate
NB-SS27-0 POD0267-10 4/9/2005 S N Perchlorate, Metals, Nitrate
NB-SS27-1 POD0267-11 4/9/2005 S N Perchlorate, Metals, Nitrate
NB-SS16-0 POD0267-12 4/9/2005 S N Perchlorate, Metals, Nitrate
NB-SS16-1 POD0267-13 4/9/2005 S N Perchlorate, Metals, Nitrate
FD040905-4 POD0267-14 4/9/2005 S FD of NB-SS28-0 Perchlorate, Metals, Nitrate
NB-SS29-0 POD0267-15 4/9/2005 S N Perchlorate, Metals, Nitrate
NB-SS29-1 POD0267-16 4/9/2005 S N Perchlorate, Metals, Nitrate
NB-SS36-0 POD0267-17 4/9/2005 S N Perchlorate, Metals, Nitrate
NB-SS36-1 POD0267-18 4/9/2005 S N Perchlorate, Metals, Nitrate
NB-SS37-0 POD0267-19 4/9/2005 S N Perchlorate, Metals, Nitrate
NB-SS37-1 POD0267-20 4/9/2005 S N Perchlorate, Metals, Nitrate
NB-SS17-0 POD0267-21 4/9/2005 S N Perchlorate, Metals, Nitrate
NB-SS17-1 POD0267-22 4/9/2005 S N Perchlorate, Metals, Nitrate
NB-SS30-0 POD0267-23 4/9/2005 S N Perchlorate, Metals, Nitrate
NB-SS30-1 POD0267-24 4/9/2005 S N Perchlorate, Metals, Nitrate
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NB Table 1
Sampling and Analysis Schedule

New Burn Area Data Verification

Sample ID Lab ID Collected Matrix Sample Type Parameters
NB-SS18-0 POD0267-25 4/9/2005 S N Perchlorate, Metals, Nitrate
NB-SS18-1 POD0267-26 4/9/2005 S N Perchlorate, Metals, Nitrate
FD040905-6 POD0267-27 4/9/2005 S FD of NB-SS17-1 Perchlorate, Metals, Nitrate
FD040905-5 POD0267-28 4/9/2005 S FD of NB-SS29-0 Perchlorate, Metals, Nitrate
NB-SG01-10 05041209-01 4/16/2005 SG N VOCs in air
NB-SG01-20 05041209-02 4/16/2005 SG N VOCs in air
NB-SG01-30 05041209-03 4/16/2005 SG N VOCs in air
NB-SB01-0 POD0462-01 4/16/2005 S N Perchlorate, Metals, Nitrate, Dioxins. Explosives
NB-SB01-10 POD0462-02 4/16/2005 S N Perchlorate, Metals, Nitrate
NB-SB01-20 POD0462-03 4/16/2005 S N Perchlorate, Metals, Nitrate
NB-SB01-30 POD0462-04 4/16/2005 S N Perchlorate, Metals, Nitrate
NB-SG02-10 05041209-04 4/17/2005 SG N VOCs in air
FD041705 05041209-05 4/17/2005 SG FD of NB-SG02-10 VOCs in air
NB-SB02-0 POD0462-05 4/17/2005 S N Perchlorate, Metals, Nitrate, Dioxins. Explosives
FD041705-2 POD0462-06 4/17/2005 S FD of NB-SB02-0 Perchlorate, Metals, Nitrate, Dioxins. Explosives
NB-SB08-0A POD0462-07 4/17/2005 S N Perchlorate, Metals, Nitrate, Dioxins. Explosives
NB-SB08-1A POD0462-08 4/17/2005 S N Perchlorate, Metals, Nitrate
NB-SB08-5A POD0462-09 4/17/2005 S N Perchlorate, Metals, Nitrate
NB-SB10-1 POD0462-10 4/17/2005 S N Perchlorate, Metals, Nitrate
NB-SB10-5 POD0462-11 4/17/2005 S N Perchlorate, Metals, Nitrate
NB-SB12-1 POD0462-12 4/17/2005 S N Perchlorate, Metals, Nitrate
NB-SB12-5 POD0462-13 4/17/2005 S N Perchlorate, Metals, Nitrate
NB-SS34-0 POD0462-14 4/17/2005 S N Perchlorate, Metals, Nitrate
NB-SS34-1 POD0462-15 4/17/2005 S N Perchlorate, Metals, Nitrate
NB-SB04-1 POD0462-16 4/17/2005 S N Perchlorate, Metals, Nitrate
NB-SB04-5 POD0462-17 4/17/2005 S N Perchlorate, Metals, Nitrate
NB-SB06-1 POD0462-18 4/17/2005 S N Perchlorate, Metals, Nitrate
NB-SB06-5 POD0462-19 4/17/2005 S N Perchlorate, Metals, Nitrate
FD041705-3 POD0462-20 4/17/2005 S FD of NB-SB06-5 Perchlorate, Metals, Nitrate
NB-SB03-0 POD0462-21 4/17/2005 S N Perchlorate, Metals, Nitrate, Dioxins. Explosives
NB-SG03-10 05041216-01 4/18/2005 SG N VOCs in air
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NB Table 1
Sampling and Analysis Schedule

New Burn Area Data Verification

Sample ID Lab ID Collected Matrix Sample Type Parameters
NB-SG03-20 05041216-02 4/18/2005 SG N VOCs in air
NB-SG03-30 05041216-03 4/18/2005 SG N VOCs in air
NB-SG02-30 05041216-04 4/18/2005 SG N VOCs in air
NB-SG02-20 05041216-05 4/18/2005 SG N VOCs in air
NB-SS35-0 POD0462-22 4/18/2005 S N Perchlorate, Metals, Nitrate
EB041805 POD0462-23 4/18/2005 W EB Perchlorate, Metals, Nitrate
NB-SS35-1 POD0462-24 4/18/2005 S N Perchlorate, Metals, Nitrate
NB-SB03-10 POD0629-01 4/18/2005 S N Perchlorate, Metals, Nitrate
NB-SB03-20 POD0629-02 4/18/2005 S N Perchlorate, Metals, Nitrate
NB-SB03-30 POD0629-03 4/18/2005 S N Perchlorate, Metals, Nitrate
NB-SB02-10 POD0629-04 4/18/2005 S N Perchlorate, Metals, Nitrate
NB-SB02-20 POD0629-05 4/18/2005 S N Perchlorate, Metals, Nitrate
NB-SB02-30 POD0629-06 4/18/2005 S N Perchlorate, Metals, Nitrate
FD041805 POD0629-07 4/18/2005 S FD of NB-SB02-30 Perchlorate, Metals, Nitrate
NB-SB03-40 POE0285-01 4/18/2005 S N Perchlorate
NB-SB03-45 POE0285-02 4/18/2005 S N Perchlorate
NB-SB02-40 POE0518-01 5/16/2005 S N Perchlorate
NB-SB02-50 POE0518-02 5/16/2005 S N Perchlorate
NB-SB01-40 POE0518-03 5/16/2005 S N Perchlorate
NB-SB01-50 POE0518-04 5/17/2005 S N Perchlorate
NB-SB01-56 POE0518-05 5/17/2005 S N Perchlorate
NB-SB19-5 POE0518-06 5/18/2005 S N Perchlorate
NB-SB22-5 POE0518-07 5/18/2005 S N Perchlorate
NB-SB25-5 POE0518-08 5/18/2005 S N Perchlorate
FD051805 POE0518-09 5/18/2005 S FD of NB-SB22-5 Perchlorate
NB-SB16-5 POE0518-10 5/18/2005 S N Perchlorate
NB-SB34-5 POE0518-11 5/18/2005 S N Perchlorate
NB-SB19-10 POE0526-01 5/18/2005 S N Perchlorate
NB-SB22-10 POE0526-02 5/18/2005 S N Perchlorate
NB-SB25-10 POE0526-03 5/18/2005 S N Perchlorate
NB-SB16-10 POE0526-04 5/18/2005 S N Perchlorate
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NB Table 1
Sampling and Analysis Schedule

New Burn Area Data Verification

Sample ID Lab ID Collected Matrix Sample Type Parameters
NB-SB34-10 POE0526-05 5/18/2005 S N Perchlorate
FD052305A POE0700-01 5/23/2005 S FD of NB-SB04-30 Perchlorate
NB-SB04-10 POE0700-02 5/23/2005 S N Perchlorate
NB-SB04-20 POE0700-03 5/23/2005 S N Perchlorate
NB-SB04-30 POE0700-04 5/23/2005 S N Perchlorate
NB-SB04-40 POE0700-05 5/23/2005 S N Perchlorate
NB-SB04-50 POE0700-06 5/23/2005 S N Perchlorate
NB-SB04-60 POE0700-07 5/23/2005 S N Perchlorate
NB-SB06-10 POE0700-08 5/24/2005 S N Perchlorate
NB-SB06-20 POE0700-09 5/24/2005 S N Perchlorate
NB-SB06-30 POE0700-10 5/24/2005 S N Perchlorate
NB-SB06-40 POE0700-11 5/24/2005 S N Perchlorate
NB-SB06-50 POE0700-12 5/24/2005 S N Perchlorate
NB-SB08-10 POE0700-13 5/24/2005 S N Perchlorate
NB-SB08-20 POE0700-14 5/24/2005 S N Perchlorate
FD052405 POE0700-15 5/24/2005 S FD of NB-SB08-20 Perchlorate
NB-SB08-30 POE0700-16 5/24/2005 S N Perchlorate
NB-SB08-40 POE0700-17 5/24/2005 S N Perchlorate
NB-SB10-10 POE0700-18 5/24/2005 S N Perchlorate
NB-SB10-20 POE0700-19 5/24/2005 S N Perchlorate
NB-SB10-30 POE0700-20 5/24/2005 S N Perchlorate
NB-SB10-40 POE0700-21 5/24/2005 S N Perchlorate
NB-SB38-0 POF0226-01 6/7/2005 S N Lead
NB-SB12-10 POF0226-02 6/7/2005 S N Perchlorate
NB-SB12-20 POF0226-03 6/7/2005 S N Perchlorate
NB-SB12-30 POF0226-04 6/7/2005 S N Perchlorate
NB-SB16-13 POG0385-01 7/14/2005 S N Perchlorate
NB-SB39-0 POG0385-02 7/14/2005 S N Perchlorate
NB-SB39-10 POG0385-03 7/14/2005 S N Perchlorate
NB-SB40-0 POG0385-04 7/15/2005 S N Perchlorate
NB-SB40-7 POG0385-05 7/15/2005 S N Perchlorate
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NB Table 1
Sampling and Analysis Schedule

New Burn Area Data Verification

Sample ID Lab ID Collected Matrix Sample Type Parameters
NB-SB41-0 POG0385-06 7/15/2005 S N Perchlorate
NB-SB41-10 POG0385-07 7/15/2005 S N Perchlorate
NB-SB41-20 POG0385-08 7/15/2005 S N Perchlorate
NB-SB42-0 POG0385-09 7/15/2005 S N Perchlorate
NB-SB42-10 POG0385-10 7/15/2005 S N Perchlorate
NB-SB42-20 POG0385-11 7/15/2005 S N Perchlorate
NB-SB43-0 POG0385-12 7/15/2005 S N Perchlorate
NB-SB43-5 POG0385-13 7/15/2005 S N Perchlorate
FD071505 POG0385-14 7/15/2005 S FD of NB-SB42-10 Perchlorate
NB-SB47-0 POH0002-01 7/30/2005 S N Perchlorate
NB-SB47-10 POH0002-02 7/30/2005 S N Perchlorate
NB-SB46-0 POH0002-03 7/30/2005 S N Perchlorate
NB-SB46-10 POH0002-04 7/30/2005 S N Perchlorate
NB-SB45-0 POH0002-05 7/30/2005 S N Perchlorate
NB-SB45-5 POH0002-06 7/30/2005 S N Perchlorate
NB-SB44-0 POH0002-07 7/30/2005 S N Perchlorate
NB-SB44-5 POH0002-08 7/30/2005 S N Perchlorate
FD073005 POH0002-09 7/30/2005 S FD of NB-SB46-10 Perchlorate

Notes:

Metals = Aluminum, arsenic, barium, cadmium, chromium, copper, lead, mercury, selenium, and silver

Explosives analyzed by EPA Methods 8330 and 8332

Dioxins analyzed by EPA Method 1613B

N = Normal field sample

FD = Field duplicate

EB = Equipment rinsate blank

S = Soil

SG = Soil gas

W = Water

3994-003
Universal Propulsion Company, Inc. Page 6 of 6

Final RI Report
June 2011



NB Table 2
Qualified Analytical Results

New Burn Area Data Verification

Sample ID Date 
Collected

Analyte Result Result
Units

Qualifier Comments

NB-SS05-0 04/05/05 Perchlorate 0.085 mg/kg J Qualified due to high field duplicate RPD

NB-SS05-0 04/05/05 Lead 130 mg/kg J Qualified due to high field duplicate RPD

NB-SS05-0 04/05/05 OCDD 17 pg/g J Qualified due to high field duplicate RPD

NB-SS05-0 04/05/05 Total HxCDF 4.2 pg/g J Qualified due to high field duplicate RPD

NB-SS04-0 04/05/05 Total TCDD 7.1 pg/g J Qualified due to method blank contamination

NB-SS04-0 04/05/05 Total TCDF 0.51 pg/g J Qualified due to method blank contamination

NB-SS05-0 04/05/05 Total TCDF 11 pg/g J Qualified due to method blank contamination

NB-SS06-0 04/05/05 Total TCDF 5.1 pg/g J Qualified due to method blank contamination

NB-SS07-0 04/05/05 Total TCDD 3.2 pg/g J Qualified due to method blank contamination

NB-SS08-0 04/05/05 Total TCDD 3.2 pg/g J Qualified due to method blank contamination

NB-SS09-0 04/05/05 Total TCDF 2.7 pg/g J Qualified due to method blank contamination

NB-SS09-0 04/05/05 Total TCDD 0.53 pg/g J Qualified due to method blank contamination

NB-SS10-0 04/05/05 Total TCDF 5.1 pg/g J Qualified due to method blank contamination

NB-SS10-0 04/05/05 Total TCDD 0.89 pg/g J Qualified due to method blank contamination

NB-SS11-0 04/05/05 Total TCDF 1.4 pg/g J Qualified due to method blank contamination

NB-SS12-0 04/05/05 Total TCDD 5.2 pg/g J Qualified due to method blank contamination

NB-SS13-1 04/09/05 Perchlorate 0.11 mg/kg J Qualified due to high field duplicate RPD

NB-SS13-1 04/09/05 Cadmium 1.4 mg/kg J Qualified due to high field duplicate RPD

NB-SS20-0 04/09/05 Cadmium 0.53 mg/kg J Qualified due to high field duplicate RPD

NB-SS28-0 04/09/05 Perchlorate 0.076 mg/kg J Qualified due to high field duplicate RPD

NB-SS29-0 04/09/05 Mercury 0.029 mg/kg J Qualified due to high field duplicate RPD

NB-SB02-0 04/17/05 Perchlorate 150 mg/kg J Qualified due to high field duplicate RPD

NB-SB06-5 04/17/05 Perchlorate 18 mg/kg J Qualified due to high field duplicate RPD

NB-SB01-0 04/16/05 Mercury <0.02 mg/kg UJ Qualified due to low MS/MSD recoveries

NB-SB01-20 04/16/05 Mercury <0.02 mg/kg UJ Qualified due to low MS/MSD recoveries

NB-SB01-30 04/16/05 Mercury <0.02 mg/kg UJ Qualified due to low MS/MSD recoveries

NB-SB02-0 04/17/05 Mercury <0.02 mg/kg UJ Qualified due to low MS/MSD recoveries

NB-SB02-0 04/17/05 Chromium 35 mg/kg J Qualified due to high field duplicate RPD

NB-SB02-0 04/17/05 Lead 40 mg/kg J Qualified due to high field duplicate RPD

NB-SB06-5 04/17/05 Barium 140 mg/kg J Qualified due to high field duplicate RPD

NB-SB06-5 04/17/05 Mercury 0.078 mg/kg J Qualified due to high field duplicate RPD

NB-SB01-0 04/16/05 Nitrate 13 mg/kg J Qualified due to equipment rinsate blank contamination
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NB Table 2
Qualified Analytical Results

New Burn Area Data Verification

Sample ID Date 
Collected

Analyte Result Result
Units

Qualifier Comments

NB-SB01-30 04/16/05 Nitrate 1.4 mg/kg J Qualified due to equipment rinsate blank contamination

NB-SB02-0 04/17/05 Nitrate 27 mg/kg J Qualified due to equipment rinsate blank contamination

NB-SB08-0A 04/17/05 Nitrate 2.8 mg/kg J Qualified due to equipment rinsate blank contamination

NB-SB08-1A 04/17/05 Nitrate 8.0 mg/kg J Qualified due to equipment rinsate blank contamination

NB-SB08-5A 04/17/05 Nitrate 10 mg/kg J Qualified due to equipment rinsate blank contamination

NB-SB10-1 04/17/05 Nitrate 3.2 mg/kg J Qualified due to equipment rinsate blank contamination

NB-SB10-5 04/17/05 Nitrate 4.0 mg/kg J Qualified due to equipment rinsate blank contamination

NB-SB12-1 04/17/05 Nitrate 1.3 mg/kg J Qualified due to equipment rinsate blank contamination

NB-SB12-5 04/17/05 Nitrate 17 mg/kg J Qualified due to equipment rinsate blank contamination

NB-SB04-1 04/17/05 Nitrate 9.6 mg/kg J Qualified due to equipment rinsate blank contamination

NB-SB04-5 04/17/05 Nitrate 7.3 mg/kg J Qualified due to equipment rinsate blank contamination

NB-SB06-5 04/17/05 Nitrate 3.5 mg/kg J Qualified due to equipment rinsate blank contamination

NB-SB03-0 04/17/05 Nitrate 5.6 mg/kg J Qualified due to equipment rinsate blank contamination

NB-SB02-30 04/18/05 Silver 4.8 mg/kg J Qualified due to high field duplicate RPD

NB-SG02-10 04/17/05 1,3-Butadiene 12 ppbv J Qualified due to high field duplicate RPD

Notes:
J = Estimated value
UJ = Estimated reporting limit

mg/kg = milligrams per kilogram

MS/MSD = Matrix spike/matrix spike duplicate

RPD = Relative percent difference
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NB Table 3
Field Duplicate Summary

New Burn Area Data Verification

Sample ID /
Field Duplicate ID

Parameters
Sample
Result

Field Duplicate
Result

RPD
(%)

NB-SS05-0 / Metals (mg/kg)
FD040505 Aluminum 21000 21000 <1.0

Arsenic 5.8 5.4 7.1
Barium 150 150 <1.0
Cadmium 1.7 1.9 11
Chromium 20 19 5.1
Copper 28 27 4
Lead 130 88 38*
Mercury <0.020 0.034 NC
Selenium <5 <5 NC
Silver <0.5 <0.5 NC
Inorganics (mg/kg)
Perchlorate 0.085 1.7 181*
Nitrate <1.0 <1.0 NC
Dioxins (pg/g)
2,3,7,8-TCDD <0.28 <0.15 NC
Total TCDD <0.45 <0.27 NC
1,2,3,7,8-PeCDD <0.46 <0.33 NC
Total PeCDD <0.57 <0.63 NC
1,2,3,4,7,8-HxCDD <0.40 <0.33 NC
1,2,3,6,7,8-HxCDD <0.34 <0.39 NC
1,2,3,7,8,9-HxCDD <0.79 <0.45 NC
Total HxCDD <1.7 <1.3 NC
1,2,3,4,6,7,8-HpCDD 3.0 J 3.4 J NC
Total HpCDD 5.9 6.3 6.6
OCDD 17 11 43*
2,3,7,8-TCDF <0.43 <0.31 NC
Total TCDF 11 8.9 21
1,2,3,7,8-PeCDF <0.98 <0.78 NC
2,3,4,7,8-PeCDF <1.5 <1.1 NC
Total PeCDF 3.2 2.9 9.8
1,2,3,4,7,8-HxCDF <1.9 <2.6 NC
1,2,3,6,7,8-HxCDF <2.1 <1.6 NC
2,3,4,6,7,8-HxCDF <1.4 <1.3 NC
1,2,3,7,8,9-HxCDF <0.28 <0.22 NC
Total HxCDF 4.2 3.0 33*
1,2,3,4,6,7,8-HpCDF 8.1 6.1 28
1,2,3,4,7,8,9-HpCDF <1.3 <1.8 NC
Total HpCDF 11 9.4 16
OCDF 15 12 22
Explosives (mg/kg)
HMX <2.0 <2.0 NC
RDX <2.0 <2.0 NC
1,3,5-Trinitrobenzene <2.0 <2.0 NC
1,3-Dinitrobenzene <2.0 <2.0 NC
Tetryl <2.0 <2.0 NC
Nitrobenzene <2.0 <2.0 NC
2,4,6-Trinitrotoluene (TNT) <2.0 <2.0 NC
4-Amino-2,6-dinitrotoluene <2.0 <2.0 NC
2-Amino-4,6-dinitrotoluene <2.0 <2.0 NC
2,6-Dinitrotoluene <2.0 <2.0 NC
2,4-Dinitrotoluene <2.0 <2.0 NC
2-Nitrotoluene <2.0 <2.0 NC
4-Nitrotoluene <2.0 <2.0 NC
3-Nitrotoluene <2.0 <2.0 NC
Nitroglycerin <1.8 <2.0 NC
Pentaerythritol tetranitrate (PETN) <1.8 <2.0 NC
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NB Table 3
Field Duplicate Summary

New Burn Area Data Verification

Sample ID /
Field Duplicate ID

Parameters
Sample
Result

Field Duplicate
Result

RPD
(%)

NB-SS13-1 / Metals (mg/kg)
FD040905-1 Aluminum 18000 19000 5.4

Arsenic 5.0 5.0 <1.0
Barium 150 150 <1.0
Cadmium 1.4 2.0 35*
Chromium 23 18 24
Copper 26 25 3.9
Lead 20 22 9.5
Mercury 0.028 <0.02 NC
Selenium <5 <5 NC
Silver <0.5 <0.5 NC
Inorganics (mg/kg)
Perchlorate 0.11 0.20 58*
Nitrate <1.0 <1.0 NC

NB-SS20-0 / Metals (mg/kg)
FD040905-2 Aluminum 16000 16000 <1.0

Arsenic 7.2 8.4 15
Barium 130 140 7.4
Cadmium 0.53 0.72 30*
Chromium 21 22 4.7
Copper 18 18 <1.0
Lead 45 42 6.9
Mercury <0.02 <0.02 NC
Selenium <5 <5 NC
Silver <0.5 <0.5 NC
Inorganics (mg/kg)
Perchlorate <0.04 <0.04 NC
Nitrate <1.0 <1.0 NC

NB-SS32-0 / Metals (mg/kg)
FD040905-2 Aluminum 19000 17000 11

Arsenic 7.1 6.9 2.9
Barium 140 130 7.4
Cadmium 0.69 0.58 17
Chromium 19 19 <1.0
Copper 30 27 10
Lead 27 28 3.6
Mercury 0.026 0.023 12
Selenium <5 <5 NC
Silver <0.5 <0.5 NC
Inorganics (mg/kg)
Perchlorate 0.086 0.11 24
Nitrate <1.0 <1.0 NC

NB-SS28-0 / Metals (mg/kg)
FD040905-4 Aluminum 25000 25000 <1.0

Arsenic 6.1 7.1 15
Barium 150 150 <1.0
Cadmium 0.92 0.79 15
Chromium 23 24 4.3
Copper 33 35 5.9
Lead 23 25 8.3
Mercury 0.020 <0.020 NC
Selenium <5 <5 NC
Silver <0.5 <0.5 NC
Inorganics (mg/kg)
Perchlorate 0.076 0.22 97*
Nitrate <1.0 <1.0 NC
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NB Table 3
Field Duplicate Summary

New Burn Area Data Verification

Sample ID /
Field Duplicate ID

Parameters
Sample
Result

Field Duplicate
Result

RPD
(%)

NB-SS29-0 / Metals (mg/kg)
FD040905-5 Aluminum 29000 28000 3.5

Arsenic 8.3 7.5 10
Barium 180 160 12
Cadmium 1.1 1.0 9.5
Chromium 28 26 7.4
Copper 38 34 11
Lead 48 43 11
Mercury 0.029 0.044 41*
Selenium <5 <5 NC
Silver <0.5 <0.5 NC
Inorganics (mg/kg)
Perchlorate <0.040 <0.040 NC
Nitrate <1.0 <1.0 NC

NB-SS17-1 / Metals (mg/kg)
FD040905-6 Aluminum 12000 12000 <1.0

Arsenic 6.3 5.9 6.6
Barium 89 100 12
Cadmium <0.50 <0.50 NC
Chromium 12 10 18
Copper 21 19 10
Lead 25 30 18
Mercury <0.020 0.036 NC
Selenium <5 <5 NC
Silver <0.5 <0.5 NC
Inorganics (mg/kg)
Perchlorate <0.040 <0.040 NC
Nitrate <1.0 <1.0 NC

NB-SB02-0 / Metals (mg/kg)
FD041705-2 Aluminum 17000 17000 <1.0

Arsenic 9.2 9.3 1.1
Barium 120 110 8.7
Cadmium 3.9 3.6 8.0
Chromium 35 24 37*
Copper 35 33 5.9
Lead 40 24 50*
Mercury <0.020 <0.020 NC
Selenium <5 <5 NC
Silver <0.5 <0.5 NC
Inorganics (mg/kg)
Perchlorate 150 84 56*
Nitrate 27 28 3.6
Dioxins (pg/g)
2,3,7,8-TCDD <0.58 <0.31 NC
Total TCDD <0.58 <0.31 NC
1,2,3,7,8-PeCDD <0.98 <0.72 NC
Total PeCDD <0.98 <0.72 NC
1,2,3,4,7,8-HxCDD <1.3 <0.77 NC
1,2,3,6,7,8-HxCDD <1.1 <0.69 NC
1,2,3,7,8,9-HxCDD <1.1 <0.68 NC
Total HxCDD <1.3 <0.77 NC
1,2,3,4,6,7,8-HpCDD <1.1 <0.96 NC
Total HpCDD <1.1 <0.96 NC
OCDD 12 7.2 J NC
2,3,7,8-TCDF <0.56 <0.33 NC
Total TCDF <0.56 <0.33 NC
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NB Table 3
Field Duplicate Summary

New Burn Area Data Verification

Sample ID /
Field Duplicate ID

Parameters
Sample
Result

Field Duplicate
Result

RPD
(%)

NB-SB02-0 / 1,2,3,7,8-PeCDF <0.70 <0.47 NC
FD041705-2 2,3,4,7,8-PeCDF <0.77 <0.50 NC

(cont.) Total PeCDF <0.85 <0.50 NC
1,2,3,4,7,8-HxCDF <1.0 <0.75 NC
1,2,3,6,7,8-HxCDF <1.0 <0.75 NC
2,3,4,6,7,8-HxCDF <0.93 <0.66 NC
1,2,3,7,8,9-HxCDF <0.80 <0.58 NC
Total HxCDF <1.0 <0.66 NC
1,2,3,4,6,7,8-HpCDF <1.2 <0.60 NC
1,2,3,4,7,8,9-HpCDF <0.52 <0.42 NC
Total HpCDF <1.2 <0.60 NC
OCDF <0.94 <0.63 NC
Explosives (mg/kg)
HMX <2.0 <2.0 NC
RDX <2.0 <2.0 NC
1,3,5-Trinitrobenzene <2.0 <2.0 NC
1,3-Dinitrobenzene <2.0 <2.0 NC
Tetryl <2.0 <2.0 NC
Nitrobenzene <2.0 <2.0 NC
2,4,6-Trinitrotoluene (TNT) <2.0 <2.0 NC
4-Amino-2,6-dinitrotoluene <2.0 <2.0 NC
2-Amino-4,6-dinitrotoluene <2.0 <2.0 NC
2,6-Dinitrotoluene <2.0 <2.0 NC
2,4-Dinitrotoluene <2.0 <2.0 NC
2-Nitrotoluene <2.0 <2.0 NC
4-Nitrotoluene <2.0 <2.0 NC
3-Nitrotoluene <2.0 <2.0 NC
Nitroglycerin <1.9 <1.8 NC
Pentaerythritol tetranitrate (PETN) <1.9 <1.8 NC

NB-SB06-5 / Metals (mg/kg)
FD041705-3 Aluminum 6100 6200 1.6

Arsenic <5.0 <5.0 NC
Barium 140 81 53*
Cadmium <0.50 <0.50 NC
Chromium 8.2 8.3 1.2
Copper 7.0 8.1 15
Lead 7.4 7.0 5.6
Mercury 0.078 <0.020 NC*
Selenium 8.4 9.7 14
Silver <0.5 <0.5 NC
Inorganics (mg/kg)
Perchlorate 18 1.3 173*
Nitrate 3.5 3.3 5.9

NB-SB02-30 / Metals (mg/kg)
FD041805 Aluminum 39000 40000 2.5

Arsenic <5.0 <5.0 NC
Barium 240 240 <1.0
Cadmium <0.50 <0.50 NC
Chromium 30 29 3.4
Copper 12 10 18
Lead 15 15 <1.0
Mercury <0.020 <0.020 NC
Selenium <5 <5 NC
Silver 4.8 <0.5 NC*
Inorganics (mg/kg)
Perchlorate 6.8 6.5 4.5
Nitrate 2.1 2.8 29
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NB Table 3
Field Duplicate Summary

New Burn Area Data Verification

Sample ID /
Field Duplicate ID

Parameters
Sample
Result

Field Duplicate
Result

RPD
(%)

NB-SB22-5 / Inorganics (mg/kg)
FD051805 Perchlorate 0.071 0.081 13

NB-SB04-30 / Inorganics (mg/kg)
FD052305A Perchlorate <0.040 <0.040 NC

NB-SB08-20 / Inorganics (mg/kg)
FD052405 Perchlorate 9.9 7.5 28

NB-SB42-10 / Inorganics (mg/kg)
FD071505 Perchlorate 0.053 0.052 1.9

NB-SB46-10 / Inorganics (mg/kg)
FD073005 Perchlorate 0.58 0.69 17

NB-SG02-10 / Volatile organics (ppbv)
FD041705 1,3-Butadiene 12 56 129*

2,2,4-Trimethylpentane 21 19 10
2-Butanone 130 130 <1.0
2-Hexanone 58 51 13
2-Propanol 69 62 11
Benzene 17 16 6.1
Carbon disulfide 39 37 5.3
Hexane 39 39 <1.0
Methylene chloride 22 22 <1.0
Propene 200 190 5.1
Toluene 17 15 12
All other analytes ND ND ND

Notes:
RPD = Relative percent difference; [(difference)/(average*1/2)]*100
NC = Not calculated; RPD values were not calculated for non-detects or trace values
ND = No analytes detected
mg/kg = milligrams per kilogram
pg/g = picograms per gram
ppbv = parts per billion by volume
* = Field duplicate outliers
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NB Table 4
Completeness Summary

New Burn Area Data Verification

Parameters

Total 
Number

of Results

Number in
Contractual 
Compliance

Percent
Contractual
Compliance

Number of
Usable Results

Percent
Technical

Compliance
Metals 
Aluminum 86 86 100 86 100
Arsenic 86 86 100 86 100

Barium 86 85a 99 86 100

Cadmium 86 84a 98 86 100

Chromium 86 85a 99 86 100
Copper 86 86 100 86 100

Lead 87 84a 98 87 100

Mercury 86 80a,b 93 86 100
Selenium 86 86 100 86 100

Silver 86 85a 99 86 100
Inorganics

Perchlorate 146 141a 96 146 100

Nitrate 86 72c 84 86 100
Explosives
All analytes 14 14 100 14 100
Dioxins

OCDD 14 13a 93 14 100

Total HxCDF 14 13a 93 14 100

Total TCDD 14 8d 57 14 100

Total TCDF 14 8d 57 14 100
All other analytes 14 14 100 14 100
Volatile Organic Compounds
1,3-Butadiene 9 8a 89 9 100
All other VOC analytes 9 9 100 9 100

Notes:

Total number of results only includes field samples
Percent Contractual Compliance = (Number of contract compliant results/Number of reported results) * 100
Percent Technical Compliance = (Number of usable results/Number of reported results) * 100
a = Qualified due to field duplicate relative percent difference (RPD) outside of acceptance limits
b = Qualified due to matrix spike/matrix spike duplicate recoveries outside of acceptance limits
c = Qualified due to equipment blank contamination
d = Qualified due to method blank contamination
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OLD BURN-TTU DATA VERIFICATION SUMMARY

INTRODUCTION

This summary presents data verification results for samples collected from Universal 

Propulsion Company, Inc. (UPCO) at the Old Burn and Thermal Treatment Unit (TTU)

Area from February 8 through June 8, 2005. The data review was performed in 

accordance with the procedures specified in the Quality Assurance Project Plan (QAPP) 

(H+A 2004), EPA Functional Guidelines for Inorganic Data Validation (EPA, 2002), and 

quality assurance and control parameters set forth by the project laboratories.

A total of 198 soil samples and 2 soil gas samples were collected and submitted to project 

laboratories for analysis. Del Mar Analytical performed all metals and inorganic 

analyses. Aerotech Environmental Laboratories performed volatile organics analyses on 

the soil gas samples. Columbia Analytical Services performed the explosives analyses. 

Pace Analytical Services performed dioxins analyses. The following parameters were 

analyzed during this sampling event:

• perchlorate by modified EPA Method 314.0;

• metals by EPA Methods 6010B and 7471A;

• nitrate by modified EPA Method 300.0;

• nitroaromatics and nitramines by EPA Method 8330;

• nitroglycerin and pentaerythritol tetranitrate (PETN) by EPA Method 8332; 

• volatile organic compounds in air by EPA Method TO-15; and

• dioxins by EPA Method 1613.

Additionally, 28 field quality assurance samples (i.e., field duplicates and equipment 

rinsate blanks) were collected and analyzed as part of the sampling event. The metals 

analyte list for the Old Burn and TTU areas included aluminum, arsenic, barium, 

cadmium, chromium, copper, lead, mercury, selenium, and silver. Table 1 presents the

samples and their associated analytical parameters.

Data Quality Assessment

Sample results were subject to data verification review that included an evaluation of the 

following quality control (QC) parameters:

• chain-of-custody records;

• sample holding times;

• method blank and equipment rinsate blank results;
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• field duplicate sample results;

• surrogate recoveries (for organic parameters);

• laboratory control samples (LCS); and

• matrix spike/matrix spike duplicates (MS/MSD).

As per the QAPP, data validation was performed on approximately 10 percent of the 

samples. Data validation included an evaluation of the following additional QC 

parameters:

• initial and continuing calibration results;

• interference check samples;

• result calculations and documentation procedures;

• review of dilutions and reanalysis of samples;

• sample preparations (extraction/digestion logs); and

• laboratory QC check samples, as applicable. 

Results that require qualification based on the data verification review are summarized in 

Table 2. 

Data Qualifiers

The data qualifiers used to qualify analytical results associated with QC parameters 

outside data quality objectives are defined below:

J The analyte was positively identified; however, the result should be 
considered an estimated value.

UJ The reporting limit is considered an estimated value.

R Quality control indicates that the data is not usable

Results qualified as “J” or UJ” are of acceptable data quality and may be used to fulfill 

the objectives of the analytical program, per EPA guidelines.

Sample Preservation and Temperature Upon Laboratory Receipt

Samples collected were received intact and at the correct temperature (4+2 °C) at the 

project laboratories. 

Holding Times

Samples were extracted and analyzed within the holding time limits set forth by the 

respective EPA methods with the exception of some soil pH analyses. The method 
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identified pH holding time for soil samples is defined in terms of “as soon as possible”. 

The EPA Methods Information Communication Exchange (MICE) Service generally 

interprets this to mean that analysis is completed within 7 days from sample collection. 

Several samples were analyzed for pH outside of the 7 day holding time (between 10 and 

14 days from sample collection). These results were qualified “J” to indicate a potential 

bias due to the holding time exceedance.

Method Blank Contamination

Method blanks were performed at the required frequencies. No target compounds were 

detected in the blanks.

Equipment Rinsate Blank Contamination

Two equipment rinsate blanks were collected during this sampling event. Equipment 

rinsate blank EB-1 contained detections of aluminum (0.60 mg/L) and barium (0.013 

mg/L). Data qualification was not required since the associated samples had aluminum 

and barium concentrations that were greater than 10 times the blank concentration. 

Surrogate Recovery

Surrogates for all organic parameters were recovered within acceptance limits. 

LCS/LCS Duplicate Recovery and Relative Percent Difference

LCS/LCS duplicate samples were evaluated based on the following criteria:

• If the analyte recovery was above acceptance limits for LCS or LCS duplicate but 
the analyte was not detected in the associated batch, then data qualification was 
not required.

• If the analyte recovery was above acceptance limits for LCS or LCS duplicate 
and the analyte was detected in the associated batch, then the analyte results were 
qualified “J”.

• If the analyte recovery was below acceptance limits for LCS or LCS duplicate 
then the analyte results in the associated analytical batch were qualified (“UJ” for 
non-detects and “J” for detected results).

• If the analyte recovery was less than 10 percent, the analyte results in the 
associated analytical batch were rejected and qualified “R”.

LCS/LCS duplicates were performed at the required frequency and the percent recovery 
and relative percent difference (RPD) were within acceptance limits with the following
exceptions:

• The RPDs between LCS and LCS duplicate were above acceptance limits for 
several explosives analytes associated with QC batch 021605. Data qualification 
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was not required since both the LCS and LCS duplicate recoveries were within 
acceptance limits.

• The LCS recoveries for Method TO-15 had high recoveries for 1,2,4-
trichlorobenzene and hexachlorobutadiene. The RPD recoveries for these 
analyes and 2-hexanone were also above acceptance limits. The high recoveries 
did not impact sample results because the associated samples were not detected 
for these analytes. Data qualification was not required. 

MS/MSD Recovery and RPD

MS/MSD samples were performed at the required frequency were evaluated by the 

following criteria:

• If MS or MSD recovery for an analyte is above acceptance limits but the analyte 
in not detected in the samples in the associated analytical batch, then data 
qualification was not required.

• If MS or MSD recovery for an analyte is above acceptance limits and the analyte 
is detected in the samples in the associated analytical batch, the analyte results 
were qualified “J”.

• Low MS/MSD recoveries for inorganic parameters result in sample qualification 
of the associated analytical batch.

• Low MS/MSD recoveries for organic parameters result in the data qualification of 
the unspiked sample rather than the analytical batch.

• Results were not qualified based on batch (i.e., non-project specific) MS/MSD 
recoveries.

Percent recoveries and RPDs for the MS/MSDs were within acceptance limits with the 

following exceptions:

• Aluminum MS/MSD recoveries for samples TT-SS10-1, TT-SS07-0, TT-
SS18-0, FD021605-4, OB-SB29-1, OB-SB18-0, OB-SB01-0, and OB-SS12-0
were above acceptance limits. Data qualification was not required since the
sample concentrations were greater than four times the spike concentration.

• Sample OB-SB18-0 had MS recoveries of lead (178 percent) and copper (135 
percent) that were outside of the control limits (75 to 125 percent). Data 
qualification was not required since the LCS and the MSD recoveries were 
within acceptance limits.

• Sample TT-SS10-0 had mercury MS/MSD recoveries (122 and 125 percent) 
that were above acceptance limits (85 to 115 percent). The high mercury 
recoveries did not impact sample results since the associated samples were all 
non-detect. Data qualification was not required.

• Sample OB-SS12-0 had an MSD recovery of lead (218 percent) that was
outside of the control limits (75 to 125 percent). Data qualification was not 
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required since the LCS and the MSD recoveries were within acceptance 
limits.

• Sample OB-SB01-0 had mercury MS/MSD recoveries (126 and 123 percent) 
that were above acceptance limits (65 to 135 percent). The mercury result for 
sample OB-SS26-0 was qualified “J” to indicate a potential high. Other 
associated samples were not detected for mercury and did not require 
qualification. 

• Sample OB-SB08-0 had mercury MSD recovery of 124 percent that was 
above acceptance limits (65 to 135 percent). Data qualification was not 
required since the LCS and the MSD recoveries were within acceptance 
limits.

• Sample OB-SS40-2 had lead MS/MSD recoveries of -56 and -50 percent that 
were above acceptance limits (75 to 125 percent). Associated lead results were 
qualified “J” to indicate a potential bias.

• Sample OB-SS11-0 had spike recoveries for trinitrotoluene of 151 and 185 
percent (control limits are 55 to 118 percent), 4-amino-2,6-dinitrotoluene of 
137 and 0 percent (control limits are 53 to 125 percent), 2-amino-4,6-
dinitrotoluene of 126 and 89 percent (control limits are 53 to 122 percent), 
2,6-dinitrotoluene of 123 and 84 percent (control limits are 51 to 119 percent), 
and 3-nitrotoluene of 110 and 161 percent (control limits are 53 to 121 
percent). Several analytes also had RPD recoveries above the acceptance 
limits. The laboratory noted that the trinitrotoluene and 4-amino-2,6-
dinitrotoluene peaks coeluted in the MS/MSD due to matrix interference. The 
high recoveries did not significantly impact the sample results because sample 
OB-SS11-0 was not detected for any of the explosives analytes. Data 
qualification was not required.

Second Column Confirmation

Second column confirmation was performed for gas chromatography Methods 8330 and 

8332. This procedure is performed for all detected analytes. Per EPA Method 8000B, the 

RPD between results from the primary and secondary column should be less than 40 

percent. The 4-amino-2,6-dinitrotoluene result in sample OB-SS12-0 and 4-nitrotoluene 

in OB-SS11-0 had confirmation RPDs that exceeded 40 percent. These results were 

qualified “J” to indicate a potential bias.

Field Duplicates

Twenty-five field duplicates were collected and submitted for analyses. The RPD 

between the field duplicates and their associated samples were calculated and presented 

in Table 3. Field duplicates were evaluated by the following criteria:
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• If an analyte is detected at a concentration greater than five times the method 
reporting limit, the RPD should be equal to or less than 30 percent.

• If an analyte is detected at a concentration less than five times the method 
reporting limit, the difference between the sample and the field duplicate should 
not exceed the method reporting limit.

Several samples had RPD values that were above acceptance limits. These results were 
qualified “J” to indicate a potential bias and are listed in Table 2.

Completeness Summary 

Two types of completeness were calculated for this project: contract and technical. As 

specified in the project DQOs, the goal for completeness for the site is 90 percent. The 

following equations are used to calculate the two types of completeness.

% Contract Completeness =
(Number of contract compliant results/

Number of reported results)
x 100

% Technical Completeness =
(Number of usable results/Number of reported results)

x 100

The overall contract completeness included the evaluation of the protocol and contract 

deviations for holding times, blanks, MS/MSD, and LCS. Contractual completeness for 

pH, 4-amino-2,6-dinitrotoluene, and several TO-15 analytes were below 90 percent due 

to holding times exceedances and field duplicate outliers. The technical completeness, 

which included all QC parameters, was 100 percent. The completeness results are 

provided in Table 4. All of the results were considered usable for the intended purposes

and the project DQOs have been met.



OB-TTU Table 1

Sampling and Analysis Schedule

Old Burn and Thermal Treatment Unit Data Verification

Sample ID Lab ID Collected Matrix Sample Type Parameters

OB-SG01-10 05020983-01 2/8/2005 SG N VOCs in air

OB-SG02-10 05020983-03 2/8/2005 SG N VOCs in air

FD-SG-020805-2 05020983-04 2/8/2005 SG FD of OB-SG02-10 VOCs in air

OB-SB01-0 POB0282-01 2/8/2005 S N Perchlorate, Metals, Nitrate, Dioxins, Explosives

OB-SB01-10 POB0282-02 2/8/2005 S N Perchlorate, Metals, Nitrate

OB-SB02-0 POB0282-03 2/8/2005 S N Perchlorate, Metals, Nitrate, Dioxins, Explosives

OB-SB02-8 POB0282-04 2/8/2005 S N Perchlorate, Metals, Nitrate

FD020805-1 POB0282-14 2/8/2005 S FD of OB-SB01-10 Perchlorate, Metals, Nitrate

OB-SS05-0 POB0282-05 2/9/2005 S N Perchlorate, Metals, Nitrate, Dioxins, Explosives

OB-SS03-0 POB0282-06 2/9/2005 S N Perchlorate, Metals, Nitrate, Dioxins, Explosives

OB-SS04-0 POB0282-07 2/9/2005 S N Perchlorate, Metals, Nitrate, Dioxins, Explosives

OB-SS06-0 POB0282-08 2/9/2005 S N Perchlorate, Metals, Nitrate, Dioxins, Explosives

OB-SS20-0 POB0282-09 2/9/2005 S N Perchlorate, Metals, Nitrate, Dioxins, Explosives

OB-SS23-0 POB0282-10 2/9/2005 S N Perchlorate, Metals, Nitrate, Dioxins, Explosives

OB-SS26-0 POB0282-11 2/9/2005 S N Perchlorate, Metals, Nitrate, Dioxins, Explosives

OB-SS29-0 POB0282-12 2/9/2005 S N Perchlorate, Metals, Nitrate, Dioxins, Explosives

FD020905-1 POB0282-13 2/9/2005 S FD Of OB-SS05-0 Perchlorate, Metals, Nitrate, Dioxins, Explosives

OB-SS32-0 POB0282-15 2/9/2005 S N Perchlorate, Metals, Nitrate, Dioxins, Explosives

OB-SS12-0 POB0282-16 2/9/2005 S N Perchlorate, Metals, Nitrate, Dioxins, Explosives

OB-SB07-0 POB0282-17 2/10/2005 S N Perchlorate, Metals, Nitrate, Dioxins, Explosives

OB-SB07-1 POB0282-18 2/10/2005 S N Perchlorate, Metals, Nitrate

OB-SB08-0 POB0282-19 2/10/2005 S N Perchlorate, Metals, Nitrate, Dioxins, Explosives

OB-SB08-1 POB0282-20 2/10/2005 S N Perchlorate, Metals, Nitrate

OB-SB09-0 POB0282-21 2/10/2005 S N Perchlorate, Metals, Nitrate, Dioxins, Explosives

OB-SB10-0 POB0282-22 2/10/2005 S N Perchlorate, Metals, Nitrate, Dioxins, Explosives

OB-SB11-0 POB0282-23 2/10/2005 S N Perchlorate, Metals, Nitrate, Dioxins, Explosives

OB-SB09-1 POB0282-24 2/10/2005 S N Perchlorate, Metals, Nitrate

OB-SS17-0 POB0282-25 2/10/2005 S N Perchlorate, Metals, Nitrate, Dioxins, Explosives

OB-SB10-1 POB0282-26 2/10/2005 S N Perchlorate, Metals, Nitrate

FD021005-2 POB0282-27 2/10/2005 S FD of OB-SB10-1 Perchlorate, Metals, Nitrate

FD021005 POB0282-28 2/10/2005 S FD of OB-SB09-0 Perchlorate, Metals, Nitrate, Dioxins, Explosives
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OB-TTU Table 1

Sampling and Analysis Schedule

Old Burn and Thermal Treatment Unit Data Verification

Sample ID Lab ID Collected Matrix Sample Type Parameters

OB-SB11-1 POB0282-29 2/10/2005 S N Perchlorate, Metals, Nitrate

OB-SB10-2 POB0282-30 2/10/2005 S N Perchlorate, Metals, Nitrate

OB-SB09-2 POB0282-31 2/10/2005 S N Perchlorate, Metals, Nitrate

OB-SB11-2 POB0282-32 2/10/2005 S N Perchlorate, Metals, Nitrate

OB-SB35-0 POB0282-33 2/10/2005 S N Perchlorate, Metals, Nitrate, Dioxins, Explosives

EB-1 POB0282-34 2/10/2005 W EB Perchlorate, Metals, Nitrate

TT-SS10-0 POB0448-01 2/15/2005 S N Perchlorate, Metals, Nitrate, pH

TT-SS10-1 POB0448-02 2/15/2005 S N Perchlorate, Metals, Nitrate, pH

TT-SS17-0 POB0448-03 2/15/2005 S N Perchlorate, Metals, Nitrate, pH

TT-SS17-1 POB0448-04 2/15/2005 S N Perchlorate, Metals, Nitrate, pH

TT-SS24-0 POB0448-05 2/15/2005 S N Perchlorate, Metals, Nitrate, pH

TT-SS24-1 POB0448-06 2/15/2005 S N Perchlorate, Metals, Nitrate, pH

TT-SS09-0 POB0448-07 2/15/2005 S N Perchlorate, Metals, Nitrate, pH

TT-SS09-1 POB0448-08 2/15/2005 S N Perchlorate, Metals, Nitrate, pH

TT-SS16-0 POB0448-09 2/15/2005 S N Perchlorate, Metals, Nitrate, pH

TT-SS16-1 POB0448-10 2/15/2005 S N Perchlorate, Metals, Nitrate, pH

TT-SS23-0 POB0448-11 2/15/2005 S N Perchlorate, Metals, Nitrate, pH

TT-SS23-1 POB0448-12 2/15/2005 S N Perchlorate, Metals, Nitrate, pH

TT-SS08-0 POB0448-13 2/15/2005 S N Perchlorate, Metals, Nitrate, pH

FD021505-1 POB0448-14 2/15/2005 S FD of TT-SS16-1 Perchlorate, Metals, Nitrate, pH

TT-SS08-1 POB0448-15 2/15/2005 S N Perchlorate, Metals, Nitrate, pH

TT-SS15-0 POB0448-16 2/15/2005 S N Perchlorate, Metals, Nitrate, pH

TT-SS15-1 POB0448-17 2/15/2005 S N Perchlorate, Metals, Nitrate, pH

TT-SS22-0 POB0448-18 2/15/2005 S N Perchlorate, Metals, Nitrate, pH

TT-SS22-1 POB0448-19 2/15/2005 S N Perchlorate, Metals, Nitrate, pH

TT-SS07-0 POB0448-20 2/15/2005 S N Perchlorate, Metals, Nitrate, pH

TT-SS07-1 POB0448-21 2/15/2005 S N Perchlorate, Metals, Nitrate, pH

TT-SS14-0 POB0448-22 2/15/2005 S N Perchlorate, Metals, Nitrate, pH

TT-SS14-1 POB0448-23 2/15/2005 S N Perchlorate, Metals, Nitrate, pH

TT-SS21-0 POB0448-24 2/15/2005 S N Perchlorate, Metals, Nitrate, pH

TT-SS21-1 POB0448-25 2/15/2005 S N Perchlorate, Metals, Nitrate, pH
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OB-TTU Table 1

Sampling and Analysis Schedule

Old Burn and Thermal Treatment Unit Data Verification

Sample ID Lab ID Collected Matrix Sample Type Parameters

TT-SS06-0 POB0448-26 2/15/2005 S N Perchlorate, Metals, Nitrate, pH

TT-SS06-1 POB0448-27 2/15/2005 S N Perchlorate, Metals, Nitrate, pH

FD021505-2 POB0448-28 2/15/2005 S FD of TT-SS07-1 Perchlorate, Metals, Nitrate, pH

TT-SS13-0 POB0448-29 2/15/2005 S N Perchlorate, Metals, Nitrate, pH

TT-SS13-1 POB0448-30 2/15/2005 S N Perchlorate, Metals, Nitrate, pH

TT-SS20-0 POB0448-31 2/15/2005 S N Perchlorate, Metals, Nitrate, pH

TT-SS20-1 POB0448-32 2/15/2005 S N Perchlorate, Metals, Nitrate, pH

FD021505-3 POB0448-33 2/15/2005 S FD of TT-SS20-0 Perchlorate, Metals, Nitrate, pH

TT-SS05-0 POB0448-34 2/15/2005 S N Perchlorate, Metals, Nitrate, pH

TT-SS05-1 POB0448-35 2/15/2005 S N Perchlorate, Metals, Nitrate, pH

TT-SS12-0 POB0448-36 2/15/2005 S N Perchlorate, Metals, Nitrate, pH

TT-SS12-1 POB0448-37 2/15/2005 S N Perchlorate, Metals, Nitrate, pH

TT-SS19-0 POB0448-38 2/15/2005 S N Perchlorate, Metals, Nitrate, pH

TT-SS19-1 POB0448-39 2/15/2005 S N Perchlorate, Metals, Nitrate, pH

TT-SS18-0 POB0448-40 2/15/2005 S N Perchlorate, Metals, Nitrate, pH

TT-SS18-1 POB0448-41 2/15/2005 S N Perchlorate, Metals, Nitrate, pH

FD021505-4 POB0448-42 2/15/2005 S FD of TT-SS11-0 Perchlorate, Metals, Nitrate, pH

TT-SS11-0 POB0448-43 2/15/2005 S N Perchlorate, Metals, Nitrate, pH

TT-SS11-1 POB0448-44 2/15/2005 S N Perchlorate, Metals, Nitrate, pH

TT-SS04-0 POB0448-45 2/15/2005 S N Perchlorate, Metals, Nitrate, pH

TT-SS04-1 POB0448-46 2/15/2005 S N Perchlorate, Metals, Nitrate, pH

TT-SS03-0 POB0448-47 2/15/2005 S N Perchlorate, Metals, Nitrate, pH

TT-SS03-1 POB0448-48 2/15/2005 S N Perchlorate, Metals, Nitrate, pH

TT-SS02-0 POB0448-49 2/15/2005 S N Perchlorate, Metals, Nitrate, pH

TT-SS02-1 POB0448-50 2/15/2005 S N Perchlorate, Metals, Nitrate, pH

TT-SS01-0 POB0448-51 2/15/2005 S N Perchlorate, Metals, Nitrate, pH

TT-SS01-1 POB0448-52 2/15/2005 S N Perchlorate, Metals, Nitrate, pH

TT-SS26-0 POB0448-53 2/15/2005 S N Perchlorate, Metals, Nitrate, pH

TT-SS26-1 POB0448-54 2/15/2005 S N Perchlorate, Metals, Nitrate, pH

FD021505-5 POB0448-55 2/15/2005 S FD of TT-SS26-0 Perchlorate, Metals, Nitrate, pH

OB-SS31-0 POB0448-56 2/16/2005 S N Perchlorate, Metals, Nitrate
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Sample ID Lab ID Collected Matrix Sample Type Parameters

OB-SS31-1 POB0448-57 2/16/2005 S N Perchlorate, Metals, Nitrate

OB-SS30-0 POB0448-58 2/16/2005 S N Perchlorate, Metals, Nitrate

OB-SS30-1 POB0448-59 2/16/2005 S N Perchlorate, Metals, Nitrate

OB-SS29-1 POB0448-60 2/16/2005 S N Perchlorate, Metals, Nitrate

OB-SS28-0 POB0448-61 2/16/2005 S N Perchlorate, Metals, Nitrate

OB-SS28-1 POB0448-62 2/16/2005 S N Perchlorate, Metals, Nitrate

OB-SS27-0 POB0448-63 2/16/2005 S N Perchlorate, Metals, Nitrate

OB-SS27-1 POB0448-64 2/16/2005 S N Perchlorate, Metals, Nitrate

OB-SS26-1 POB0448-65 2/16/2005 S N Perchlorate, Metals, Nitrate

OB-SS25-0 POB0448-66 2/16/2005 S N Perchlorate, Metals, Nitrate

OB-SS25-1 POB0448-67 2/16/2005 S N Perchlorate, Metals, Nitrate

FD021605-1 POB0448-68 2/16/2005 S FD of OB-SS25-0 Perchlorate, Metals, Nitrate

OB-SS24-0 POB0448-69 2/16/2005 S N Perchlorate, Metals, Nitrate

OB-SS24-1 POB0448-70 2/16/2005 S N Perchlorate, Metals, Nitrate

OB-SS23-1 POB0448-71 2/16/2005 S N Perchlorate, Metals, Nitrate

OB-SS22-0 POB0448-72 2/16/2005 S N Perchlorate, Metals, Nitrate

OB-SS22-1 POB0448-73 2/16/2005 S N Perchlorate, Metals, Nitrate

OB-SS21-0 POB0448-74 2/16/2005 S N Perchlorate, Metals, Nitrate

OB-SS21-1 POB0448-75 2/16/2005 S N Perchlorate, Metals, Nitrate

OB-SS20-1 POB0448-76 2/16/2005 S N Perchlorate, Metals, Nitrate

OB-SS19-0 POB0448-77 2/16/2005 S N Perchlorate, Metals, Nitrate

OB-SS19-1 POB0448-78 2/16/2005 S N Perchlorate, Metals, Nitrate

OB-SS18-0 POB0448-79 2/16/2005 S N Perchlorate, Metals, Nitrate

OB-SS18-1 POB0448-80 2/16/2005 S N Perchlorate, Metals, Nitrate

OB-SS17-1 POB0448-81 2/16/2005 S N Perchlorate, Metals, Nitrate

FD021605-2 POB0448-82 2/16/2005 S FD of OB-SS20-1 Perchlorate, Metals, Nitrate

OB-SS16-0 POB0459-01 2/16/2005 S N Perchlorate, Metals, Nitrate

OB-SS16-1 POB0459-02 2/16/2005 S N Perchlorate, Metals, Nitrate

OB-SS15-0 POB0459-03 2/16/2005 S N Perchlorate, Metals, Nitrate

OB-SS15-1 POB0459-04 2/16/2005 S N Perchlorate, Metals, Nitrate

OB-SS35-1 POB0459-05 2/16/2005 S N Perchlorate, Metals, Nitrate
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FD021605-3 POB0459-06 2/16/2005 S FD of OB-SS35-1 Perchlorate, Metals, Nitrate

OB-SS14-0 POB0459-07 2/16/2005 S N Perchlorate, Metals, Nitrate

OB-SS14-1 POB0459-08 2/16/2005 S N Perchlorate, Metals, Nitrate

OB-SS13-0 POB0459-09 2/16/2005 S N Perchlorate, Metals, Nitrate

OB-SS13-1 POB0459-10 2/16/2005 S N Perchlorate, Metals, Nitrate

OB-SS12-1 POB0459-11 2/16/2005 S N Perchlorate, Metals, Nitrate

OB-SS34-0 POB0459-12 2/16/2005 S N Perchlorate, Metals, Nitrate

OB-SS34-1 POB0459-13 2/16/2005 S N Perchlorate, Metals, Nitrate

OB-SS33-0 POB0459-14 2/16/2005 S N Perchlorate, Metals, Nitrate

OB-SS33-1 POB0459-15 2/16/2005 S N Perchlorate, Metals, Nitrate

OB-SS32-1 POB0459-16 2/16/2005 S N Perchlorate, Metals, Nitrate

FD021605-4 POB0459-17 2/16/2005 S FD of OB-SS32-1 Perchlorate, Metals, Nitrate

OB-SS03-1 POB0459-18 2/16/2005 S N Perchlorate, Metals, Nitrate

OB-SS04-1 POB0459-19 2/16/2005 S N Perchlorate, Metals, Nitrate

OB-SS05-1 POB0459-20 2/16/2005 S N Perchlorate, Metals, Nitrate

OB-SS06-1 POB0459-21 2/16/2005 S N Perchlorate, Metals, Nitrate

EB021605-1 POB0459-22/23 2/16/2005 W EB Perchlorate, Metals, Nitrate

TT-SS25-0 POB0459-24 2/16/2005 S N Perchlorate, Metals, Nitrate

TT-SS25-1 POB0459-25 2/16/2005 S N Perchlorate, Metals, Nitrate

OB-SB34-5 POD0689-01 4/23/2005 S N Perchlorate

OB-SB34-10 POD0689-02 4/23/2005 S N Perchlorate

OB-SB28-5 POD0689-03 4/23/2005 S N Perchlorate

OB-SB28-10 POD0689-04 4/23/2005 S N Perchlorate

FD042305 POD0689-05 4/23/2005 S FD of OB-SB28-5 Perchlorate

OB-SB25-5 POD0689-06 4/23/2005 S N Perchlorate

OB-SB25-10 POD0689-07 4/23/2005 S N Perchlorate

OB-SB24-5 POD0689-08 4/23/2005 S N Perchlorate

OB-SB24-10 POD0689-09 4/23/2005 S N Perchlorate

OB-SS36-0 POD0690-01 4/25/2005 S N Lead

OB-SS37-0 POD0690-02 4/25/2005 S N Lead

OB-SS38-0 POD0690-03 4/25/2005 S N Lead
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OB-SS39-0 POD0690-04 4/25/2005 S N Lead

OB-SS40-0 POD0690-05 4/25/2005 S N Lead

FD042505 POD0690-06 4/25/2005 S FD of OB-SS39-0 Lead

TT-SB17-5 POD0881-01 4/28/2005 S N Perchlorate

TT-SB10-5 POD0881-02 4/28/2005 S N Perchlorate

TT-SB16-5 POD0881-03 4/28/2005 S N Perchlorate

TT-SB15-5 POD0881-04 4/28/2005 S N Perchlorate

TT-SB13-5 POD0881-05 4/28/2005 S N Perchlorate

TT-SB1-5 POD0881-06 4/28/2005 S N Perchlorate

TT-SB2-5 POD0881-07 4/28/2005 S N Perchlorate

FD042805A POD0881-08 4/28/2005 S FD of TT-SB13-5 Perchlorate

TT-SB4-5 POD0881-09 4/28/2005 S N Perchlorate

TT-SB25-5 POD0881-10 4/28/2005 S N Perchlorate

TT-SB24-5 POD0881-11 4/28/2005 S N Perchlorate

TT-SB9-5 POD0881-12 4/28/2005 S N Perchlorate

FD042805C POD0881-13 4/28/2005 S FD of TT-SB09-5 Perchlorate

TT-SB17-10 POD0883-01 4/28/2005 S N Perchlorate

TT-SB10-10 POD0883-02 4/28/2005 S N Perchlorate

TT-SB16-10 POD0883-03 4/28/2005 S N Perchlorate

TT-SB15-10 POD0883-04 4/28/2005 S N Perchlorate

TT-SB13-10 POD0883-05 4/28/2005 S N Perchlorate

TT-SB1-10 POD0883-06 4/28/2005 S N Perchlorate

TT-SB2-10 POD0883-07 4/28/2005 S N Perchlorate

TT-SB4-10 POD0883-08 4/28/2005 S N Perchlorate

TT-SB25-10 POD0883-09 4/28/2005 S N Perchlorate

TT-SB24-10 POD0883-10 4/28/2005 S N Perchlorate

TT-SB9-10 POD0883-11 4/28/2005 S N Perchlorate

FD042805B POD0883-12 4/28/2005 S FD of TT-SB25-10 Perchlorate

OB-SB29-10 POD0884-01 4/28/2005 S N Perchlorate

OB-SB04-10 POD0884-02 4/28/2005 S N Perchlorate

OB-SB29-5 POD0882-01 4/29/2005 S N Perchlorate
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OB-SB04-5 POD0882-02 4/29/2005 S N Perchlorate

FD042905-2 POD0882-03 4/29/2005 S FD of OB-SB04-5 Perchlorate

OB-SS41-0 POE0380-01 5/12/2005 S N Lead

OB-SS42-0 POE0380-02 5/12/2005 S N Lead

OB-SS43-0 POE0380-03 5/12/2005 S N Lead

OB-SS44-0 POE0380-04 5/12/2005 S N Lead

FD051205A POE0380-05 5/12/2005 S FD of OB-SS42-0 Lead

TT-SB02-20 POF0051-01 5/31/2005 S N Perchlorate

TT-SB02-30 POF0051-02 5/31/2005 S N Perchlorate

TT-SB04-20 POF0051-03 6/2/2005 S N Perchlorate

TT-SB04-30 POF0051-04 6/2/2005 S N Perchlorate

TT-SB09-20 POF0132-01 6/2/2005 S N Perchlorate

TT-SB09-30 POF0132-02 6/2/2005 S N Perchlorate

TT-SB24-20 POF0132-03 6/2/2005 S N Perchlorate

TT-SB24-30 POF0132-04 6/2/2005 S N Perchlorate

FD060205 POF0132-05 6/2/2005 S FD of TT-SB24-30 Perchlorate

TT-SB24-40 POF0133-01 6/3/2005 S N Perchlorate

TT-SB24-50 POF0133-02 6/3/2005 S N Perchlorate

TT-SB25-20 POF0335-01 6/8/2005 S N Perchlorate

TT-SB25-30 POF0335-02 6/8/2005 S N Perchlorate

TT-SB25-40 POF0335-03 6/8/2005 S N Perchlorate

TT-SB25-50 POF0335-04 6/8/2005 S N Perchlorate

FD060805 POF0335-05 6/8/2005 S FD of TT-SB17-20 Perchlorate

TT-SB17-20 POF0335-06 6/8/2005 S N Perchlorate

TT-SB17-30 POF0335-07 6/8/2005 S N Perchlorate

TT-SB17-40 POF0335-08 6/8/2005 S N Perchlorate

TT-SB17-50 POF0335-09 6/8/2005 S N Perchlorate

OB-SB25-20 POF0336-01 6/8/2005 S N Perchlorate

OB-SB25-30 POF0336-02 6/8/2005 S N Perchlorate

OB-SS40-1 POF0336-03 6/8/2005 S N Lead

OB-SS41-1 POF0336-04 6/8/2005 S N Lead
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OB-SS45-0 POF0336-05 6/8/2005 S N Lead

OB-SS46-0 POF0336-06 6/8/2005 S N Lead

FD060905A POF0336-07 6/8/2005 S FD of OB-SB41-1 Lead

OB-SS40-2 POG0386-01 7/15/2005 S N Lead

OB-SS45-1 POG0386-02 7/15/2005 S N Lead

OB-SS45-2 POG0386-03 7/15/2005 S N Lead

OB-SS46-1 POG0386-04 7/15/2005 S N Lead

OB-SS47-0 POG0386-05 7/15/2005 S N Lead

OB-SS48-0 POG0386-06 7/15/2005 S N Lead

FD071605 POG0386-07 7/15/2005 S FD of OB-SS47-0 Lead

RB071505 POG0386-08 7/15/2005 W EB Lead

Notes:

Metals = Aluminum, arsenic, barium, cadmium, chromium, copper, lead, mercury, selenium, and silver

Explosives analyzed by EPA Methods 8330 and 8332 FD = Field duplicate SG = Soil gas

Dioxins analyzed by EPA Method 1613B EB = Equipment rinsate blank W = Water

N = Normal field sample S = Soil
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Collected
Analyte Result Result

Units
Qualifier Comments

OB-SG02-10 02/08/05 1,3-Butadiene 72 ppbv J Qualified due to high field duplicate RPD

OB-SG02-10 02/08/05 2-Propanol 30 ppbv J Qualified due to high field duplicate RPD

OB-SG02-10 02/08/05 Acetone 640 ppbv J Qualified due to high field duplicate RPD

OB-SG02-10 02/08/05 Benzene 91 ppbv J Qualified due to high field duplicate RPD

OB-SG02-10 02/08/05 Heptane 510 ppbv J Qualified due to high field duplicate RPD

OB-SG02-10 02/08/05 Propene 280 ppbv J Qualified due to high field duplicate RPD

OB-SG02-10 02/08/05 Tetrahydrofuran 210 ppbv J Qualified due to high field duplicate RPD

OB-SG02-10 02/08/05 Toluene 7800 ppbv J Qualified due to high field duplicate RPD

OB-SS05-0 02/09/05 4-Amino-2,6-dinitrotoluene <2.0 mg/kg UJ Qualified due to high field duplicate RPD
OB-SS05-0 02/09/05 Lead 35 mg/kg J Qualified due to high field duplicate RPD

OB-SS12-0 02/09/05 4-Amino-2,6-dinitrotoluene 2.3 mg/kg J

Qualified due to RPD exceedance between primary and 

confirmation results

OB-SS26-0 02/09/05 Mercury 0.022 mg/kg J Qualified due to high MS/MSD recoveries
OB-SB09-0 02/10/05 Copper 130 mg/kg J Qualified due to high field duplicate RPD
OB-SB09-0 02/10/05 Lead 100 mg/kg J Qualified due to high field duplicate RPD
OB-SB09-0 02/10/05 OCDD 16 ng/kg J Qualified due to high field duplicate RPD

OB-SB11-0 02/10/05 4-Nitrotoluene 9.1 mg/kg J

Qualified due to RPD exceedance between primary and 

confirmation results

TT-SS05-0 02/15/05 pH 8.77 S.U. J Qualified due to holding time exceedance

TT-SS05-1 02/15/05 pH 8.79 S.U. J Qualified due to holding time exceedance

TT-SS06-0 02/15/05 pH 8.77 S.U. J Qualified due to holding time exceedance

TT-SS06-1 02/15/05 pH 8.70 S.U. J Qualified due to holding time exceedance

TT-SS07-0 02/15/05 pH 8.49 S.U. J Qualified due to holding time exceedance

TT-SS07-1 02/15/05 pH 8.23 S.U. J Qualified due to holding time exceedance

TT-SS08-0 02/15/05 pH 8.50 S.U. J Qualified due to holding time exceedance

TT-SS08-1 02/15/05 pH 8.69 S.U. J Qualified due to holding time exceedance

TT-SS09-0 02/15/05 pH 8.74 S.U. J Qualified due to holding time exceedance

TT-SS09-1 02/15/05 pH 8.73 S.U. J Qualified due to holding time exceedance

TT-SS10-0 02/15/05 pH 7.94 S.U. J Qualified due to holding time exceedance

TT-SS10-1 02/15/05 pH 8.04 S.U. J Qualified due to holding time exceedance

TT-SS12-0 02/15/05 pH 8.82 S.U. J Qualified due to holding time exceedance

TT-SS13-0 02/15/05 pH 8.76 S.U. J Qualified due to holding time exceedance

TT-SS13-1 02/15/05 pH 7.33 S.U. J Qualified due to holding time exceedance
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OB-TTU Table 2

Qualified Analytical Results

Old Burn and Thermal Treatment Unit Area Data Verification

Sample ID Date 

Collected
Analyte Result Result

Units
Qualifier Comments

TT-SS14-0 02/15/05 pH 8.64 S.U. J Qualified due to holding time exceedance

TT-SS14-1 02/15/05 pH 8.97 S.U. J Qualified due to holding time exceedance

TT-SS15-0 02/15/05 pH 8.50 S.U. J Qualified due to holding time exceedance

TT-SS15-1 02/15/05 pH 8.89 S.U. J Qualified due to holding time exceedance

TT-SS16-0 02/15/05 pH 8.29 S.U. J Qualified due to holding time exceedance

TT-SS16-1 02/15/05 Perchlorate 2.4 mg/kg J Qualified due to high field duplicate RPD

TT-SS16-1 02/15/05 pH 8.01 S.U. J Qualified due to holding time exceedance

TT-SS17-0 02/15/05 pH 8.56 S.U. J Qualified due to holding time exceedance

TT-SS17-1 02/15/05 pH 8.77 S.U. J Qualified due to holding time exceedance

TT-SS20-0 02/15/05 pH 8.77 S.U. J Qualified due to holding time exceedance

TT-SS20-1 02/15/05 pH 8.99 S.U. J Qualified due to holding time exceedance

TT-SS21-0 02/15/05 pH 8.72 S.U. J Qualified due to holding time exceedance

TT-SS21-1 02/15/05 pH 8.84 S.U. J Qualified due to holding time exceedance

TT-SS22-0 02/15/05 pH 8.11 S.U. J Qualified due to holding time exceedance

TT-SS22-1 02/15/05 pH 8.57 S.U. J Qualified due to holding time exceedance

TT-SS23-0 02/15/05 pH 7.52 S.U. J Qualified due to holding time exceedance

TT-SS23-1 02/15/05 pH 8.53 S.U. J Qualified due to holding time exceedance

TT-SS24-0 02/15/05 pH 8.73 S.U. J Qualified due to holding time exceedance

TT-SS24-1 02/15/05 pH 8.68 S.U. J Qualified due to holding time exceedance

TT-SS26-0 02/15/05 Chromium 49 mg/kg J Qualified due to high field duplicate RPD

OB-SS25-0 02/16/05 Aluminum 25000 mg/kg J Qualified due to high field duplicate RPD

OB-SS25-0 02/16/05 Arsenic 5.3 mg/kg J Qualified due to high field duplicate RPD

OB-SS25-0 02/16/05 Copper 32 mg/kg J Qualified due to high field duplicate RPD

OB-SS25-0 02/16/05 Lead 5.5 mg/kg J Qualified due to high field duplicate RPD

OB-SS32-1 02/16/05 Copper 58 mg/kg J Qualified due to high field duplicate RPD

OB-SS32-1 02/16/05 Lead 110 mg/kg J Qualified due to high field duplicate RPD

OB-SS35-1 02/16/05 Barium 110 mg/kg J Qualified due to high field duplicate RPD

OB-SS35-1 02/16/05 Lead 320 mg/kg J Qualified due to high field duplicate RPD

OB-SS42-0 05/12/05 Lead 140 mg/kg J Qualified due to high field duplicate RPD

TT-SB24-30 06/02/05 Perchlorate 0.73 mg/kg J Qualified due to high field duplicate RPD

OB-SB41-1 06/09/05 Lead 28 mg/kg J Qualified due to high field duplicate RPD

OB-SS40-2 07/15/05 Lead 230 mg/kg J Qualified due to low MS/MSD recoveries
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OB-TTU Table 2

Qualified Analytical Results

Old Burn and Thermal Treatment Unit Area Data Verification

Sample ID Date 

Collected
Analyte Result Result

Units
Qualifier Comments

OB-SS45-1 07/15/05 Lead 200 mg/kg J Qualified due to low MS/MSD recoveries

OB-SS45-2 07/15/05 Lead 66 mg/kg J Qualified due to low MS/MSD recoveries

OB-SS46-1 07/15/05 Lead 16 mg/kg J Qualified due to low MS/MSD recoveries

OB-SS47-0 07/15/05 Lead 18 mg/kg J

Qualified due to low MS/MSD recoveries and high field 

duplicate RPD

OB-SS48-0 07/15/05 Lead 180 mg/kg J Qualified due to low MS/MSD recoveries

Notes:
J = Estimated value
UJ = Estimated reporting limit
R =  Result Rejected

mg/kg = milligrams per kilogram

MS/MSD = Matrix spike/matrix spike duplicate

RPD = Relative percent difference
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OB-TTU Table 3

Field Duplicate Summary

Old Burn and Thermal Treatment Unit Area Data Verification

Sample ID /

Field Duplicate ID
Parameters

Sample

Result

Field Duplicate

Result

RPD

(%)
OB-SB01-10 / Metals (mg/kg)
FD020805-1 Aluminum 30000 28000 6.9

Arsenic 7.9 8.2 3.7
Barium 240 210 13
Cadmium <0.50 <0.50 NC
Chromium 23 22 4.4
Copper 11 11 <1.0
Lead <5.0 <5.0 NC
Mercury <0.020 <0.020 NC
Selenium <5.0 <5.0 NC
Silver <0.50 <0.50 NC
Inorganics (mg/kg)
Perchlorate 0.061 <0.040 NC
Nitrate <1.0 <1.0 NC

OB-SS05-0 / Metals (mg/kg)
FD020905-1 Aluminum 19000 24000 23

Arsenic 6.7 7.2 7.2
Barium 110 130 17
Cadmium <0.50 <0.50 NC
Chromium 17 20 16
Copper 22 28 24
Lead 35 48 31*
Mercury <0.020 <0.020 NC
Selenium <5.0 <5.0 NC
Silver <0.50 <0.50 NC
Inorganics (mg/kg)
Perchlorate <0.040 <0.040 NC
Nitrate <1.0 1.5 NC
Explosives (mg/kg)
4-Amino-2,6-dinitrotoluene <2 5.1 NC*
All other analytes ND ND NC
Dioxins (ng/kg)
All analytes ND ND NC

OB-SB09-0 / Metals (mg/kg)

FD021005 Aluminum 20000 18000 10
Arsenic 5.9 5.6 5.2
Barium 100 97 3.0
Cadmium 0.97 <0.50 NC
Chromium 17 14 19
Copper 130 31 123*
Lead 100 140 33*
Mercury <0.020 <0.020 NC
Selenium <5.0 <5.0 NC
Silver <0.50 <0.50 NC
Inorganics (mg/kg)
Perchlorate <0.040 <0.040 NC
Nitrate <1.0 <1.0 NC
Explosives (mg/kg)
All analytes ND ND NC
Dioxins (ng/kg)
OCDD 16 34 72*
All other analytes ND ND NC
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OB-TTU Table 3

Field Duplicate Summary

Old Burn and Thermal Treatment Unit Area Data Verification

Sample ID /

Field Duplicate ID
Parameters

Sample

Result

Field Duplicate

Result

RPD

(%)
OB-SB10-1 / Metals (mg/kg)
FD021005-2 Aluminum 19000 19000 <1.0

Arsenic 5.8 7.0 19
Barium 110 110 <1.0
Cadmium 0.98 <0.50 NC
Chromium 15 15 <1.0
Copper 31 30 3.3
Lead 30 27 10
Mercury <0.020 <0.020 NC
Selenium <5.0 <5.0 NC
Silver <0.50 <0.50 NC
Inorganics (mg/kg)
Perchlorate <0.040 <0.040 NC
Nitrate <1.0 <1.0 NC

TT-SS16-1 / Metals (mg/kg)
FD021505-1 Aluminum 22000 21000 4.7

Arsenic 5.4 5.1 5.7
Barium 130 110 17
Cadmium <0.50 0.62 NC
Chromium 19 18 5.4
Copper 24 24 <1.0
Lead <5.0 5.5 NC
Mercury <0.020 <0.020 NC
Selenium <5.0 <5.0 NC
Silver <0.50 <0.50 NC
Inorganics (mg/kg)
Perchlorate 2.4 3.7 43*
Nitrate 1.5 1.4 6.9
pH (S.U.) 8.01 7.87 1.8

TT-SS07-1 / Metals (mg/kg)
FD021505-2 Aluminum 22000 20000 9.5

Arsenic 5.5 5.7 3.6
Barium 110 97 13
Cadmium 0.52 <0.50 NC
Chromium 17 16 6.1
Copper 25 25 <1.0
Lead <5.0 <5.0 NC
Mercury <0.020 <0.020 NC
Selenium <5.0 <5.0 NC
Silver <0.50 <0.50 NC
Inorganics (mg/kg)
Perchlorate <0.040 <0.040 NC
Nitrate <1.0 <1.0 NC
pH (S.U.) 8.23 8.79 6.6
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OB-TTU Table 3

Field Duplicate Summary

Old Burn and Thermal Treatment Unit Area Data Verification

Sample ID /

Field Duplicate ID
Parameters

Sample

Result

Field Duplicate

Result

RPD

(%)
TT-SS20-0 / Metals (mg/kg)
FD021505-3 Aluminum 19000 20000 5.1

Arsenic <5.0 <5.0 NC
Barium 100 100 <1.0
Cadmium <0.50 <0.50 NC
Chromium 16 18 12
Copper 21 24 13
Lead <5.0 <5.0 NC
Mercury <0.020 <0.020 NC
Selenium <5.0 <5.0 NC
Silver <0.50 <0.50 NC
Inorganics (mg/kg)
Perchlorate <0.040 <0.040 NC
Nitrate <1.0 <1.0 NC
pH (S.U.) 8.77 8.88 1.2

TT-SS11-0 / Metals (mg/kg)
FD021505-4 Aluminum 18000 20000 11

Arsenic <5.0 <5.0 NC
Barium 120 110 8.7
Cadmium <0.50 <0.50 NC
Chromium 16 17 6.1
Copper 22 27 20
Lead 8.2 7.7 6.3
Mercury <0.020 <0.020 NC
Selenium <5.0 <5.0 NC
Silver <0.50 <0.50 NC
Inorganics (mg/kg)
Perchlorate <0.040 <0.040 NC
Nitrate <1.0 <1.0 NC
pH (S.U.) 8.68 8.69 <1.0

TT-SS26-0 / Metals (mg/kg)
FD021505-5 Aluminum 25000 28000 11

Arsenic <5.0 5.5 NC
Barium 130 140 7.4
Cadmium <0.50 <0.50 NC
Chromium 49 35 33*
Copper 27 32 17
Lead 12 11 8.7
Mercury 0.021 <0.020 NC
Selenium <5.0 <5.0 NC
Silver <0.50 <0.50 NC
Inorganics (mg/kg)
Perchlorate <0.040 <0.040 NC
Nitrate <1.0 <1.0 NC
pH (S.U.) 8.73 8.72 <1.0
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OB-TTU Table 3

Field Duplicate Summary

Old Burn and Thermal Treatment Unit Area Data Verification

Sample ID /

Field Duplicate ID
Parameters

Sample

Result

Field Duplicate

Result

RPD

(%)
OB-SS25-0 / Metals (mg/kg)
FD021605-1 Aluminum 25000 18000 33*

Arsenic 5.3 14 90*
Barium 120 100 18
Cadmium <0.50 <0.50 NC
Chromium 22 17 26
Copper 32 47 38*
Lead 5.5 12 74*
Mercury 0.025 <0.020 NC
Selenium <5.0 <5.0 NC
Silver <0.50 <0.50 NC
Inorganics (mg/kg)
Perchlorate <0.040 <0.040 NC
Nitrate <1.0 <1.0 NC

OB-SS20-1 / Metals (mg/kg)
FD021605-2 Aluminum 24000 26000 8.0

Arsenic <5.0 5.5 NC
Barium 140 160 13
Cadmium <0.50 <0.50 NC
Chromium 18 18 <1.0
Copper 31 31 <1.0
Lead 5.2 6.9 28
Mercury 0.023 0.026 12
Selenium <5.0 <5.0 NC
Silver <0.50 <0.50 NC
Inorganics (mg/kg)
Perchlorate <0.040 <0.040 NC
Nitrate <1.0 <1.0 NC

OB-SS35-1 / Metals (mg/kg)
FD021605-3 Aluminum 21000 21000 <1.0

Arsenic 5.0 5.0 <1.0
Barium 110 160 37*
Cadmium <0.50 <0.50 NC
Chromium 18 16 12
Copper 30 33 9.5
Lead 320 460 36*
Mercury <0.020 <0.020 NC
Selenium <5.0 <5.0 NC
Silver <0.50 <0.50 NC
Inorganics (mg/kg)
Perchlorate <0.040 <0.040 NC
Nitrate <1.0 <1.0 NC

OB-SS32-1 / Metals (mg/kg)
FD021605-4 Aluminum 24000 19000 23

Arsenic 6.8 6.5 4.5
Barium 99 99 <1.0
Cadmium <0.5 0.78 NC
Chromium 17 14 19
Copper 58 28 70*
Lead 110 35 103*
Mercury <0.020 <0.020 NC
Selenium <5.0 <5.0 NC
Silver <0.50 <0.50 NC
Inorganics (mg/kg)
Perchlorate <0.040 <0.040 NC
Nitrate <1.0 <1.0 NC
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OB-TTU Table 3

Field Duplicate Summary

Old Burn and Thermal Treatment Unit Area Data Verification

Sample ID /

Field Duplicate ID
Parameters

Sample

Result

Field Duplicate

Result

RPD

(%)
OB-SB28-5 / Inorganics (mg/kg)

FD042305 Perchlorate <0.040 0.079 NC
OB-SS39-0 / Metals (mg/kg)
FD042505 Lead 11 13 17

TT-SB13-5 / Inorganics (mg/kg)
FD042805A Perchlorate 0.57 0.47 19

TT-SB25-10 / Inorganics (mg/kg)
FD042805B Perchlorate 1.5 1.2 22
TT-SB9-5 / Inorganics (mg/kg)
FD042805C Perchlorate 2.7 2.6 3.8
OB-SB4-5 Inorganics (mg/kg)

FD042905-2 Perchlorate 0.16 0.14 1.3
OB-SS42-0 / Inorganics (mg/kg)
FD051205A Perchlorate 140 280 67*

TT-SB24-30 / Inorganics (mg/kg)
FD060205 Perchlorate 0.73 0.51 36*

TT-SB17-20 / Inorganics (mg/kg)
FD060805 Perchlorate 0.63 0.63 <1.0

OB-SB41-1 / Metals (mg/kg)
FD060905A Lead 28 14 67*
OB-SS47-0 / Metals (mg/kg)
FD071605 Lead 18 30 50*

OB-SG02-10 / Volatile Organics (ppbv)
FD-SG-020805-2 1,3-Butadiene 72 13 139*

2,2,4-Trimethylpentane 13 <10 NC
2-Butanone 2900 2900 <1.0
2-Propanol 30 20 40*
Acetone 640 330 64*
Benzene 91 17 137*
Chloromethane 10 <10 NC
Heptane 510 140 114*
Propene 280 54 135*
Tetrahydrofuran 210 86 84*
Toluene 7800 4600 52*
All other analytes ND ND NC

Notes:
RPD = Relative percent difference; [(difference)/(average*1/2)]*100
NC = Not calculated; RPD values were not calculated for non-detects or trace values
ND = No analytes detected
mg/kg = milligrams per kilogram
ng/kg = nanograms per kilogram
ppbv = parts per billion by volume
S.U. = Standard units
* = Field duplicate outliers
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OB-TTU Table 4

Completeness Summary

Old Burn and Thermal Treatment Unit Area Data Verification

Parameters

Total 

Number

of Results

Number in

Contractual 

Compliance

Percent

Contractual

Compliance

Number of

Usable Results

Percent

Technical

Compliance
Metals 

Aluminum 125 124a
99 125 100

Arsenic 125 124a
99 125 100

Barium 125 124a
99 125 100

Cadmium 125 125 100 125 100

Chromium 125 124a
99 125 100

Copper 125 122a
98 125 100

Lead 144 131a,b
91 144 100

Mercury 125 124b
100 125 100

Selenium 125 125 100 125 100

Silver 125 125 100 125 100

Inorganics

Perchlorate 179 177a
99 179 100

Nitrate 125 125 100 125 100

pH 50 17c
34 50 100

Explosives

4-Amino-2,6-dintrotoluene 19 17a,d
89 19 100

4-Nitrotoluene 19 18d
95 19 100

All other analytes 19 19 100 19 100

Dioxins

OCDD 19 18a
95 19 100

All other analytes 19 19 100 19 100

Volatile Organic Compounds

1,3-Butadiene 2 1a
50 2 100

2-Propanol 2 1a
50 2 100

Acetone 2 1a
50 2 100

Benzene 2 1a
50 2 100

Heptane 2 1a
50 2 100

Propene 2 1a
50 2 100

Tetrahydrofuran 2 1a
50 2 100

Toluene 2 1a
50 2 100

All other VOC analytes 2 2 100 2 100

Notes:

Total number of results only includes field samples
Percent Contractual Compliance = (Number of contract compliant results/Number of reported results) * 100
Percent Technical Compliance = (Number of usable results/Number of reported results) * 100
a = Qualified due to field duplicate relative percent difference (RPD) outside of acceptance limits
b = Qualified due to matrix spike/matrix spike duplicate recoveries outside of acceptance limits
c = Qualified due to holding time exceedance
d = Qualified due to results RPD between primary column and secondary column outside of acceptance limit
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STORAGE MAGAZINE AREA DATA VERIFICATION SUMMARY

INTRODUCTION

This summary presents data verification results for samples collected from the Storage 

Magazine Area from July 30, 2004 through January 18, 2005 at the UPCO site. The data 

review was performed in accordance with the procedures specified in the Soil 

Characterization Work Plan (H+A 004c), Remedial Investigation Work Plan Vol. II 

Quality Assurance Project Plan (H+A 2004d), EPA Functional Guidelines for Inorganic 

Data Validation (EPA, 2002), and quality assurance and control parameters set forth by 

the project laboratory (Del Mar Analytical).

A total of 63 soil samples were collected and submitted to Del Mar Analytical for the 

following parameters:

• metals by EPA Method 6010;

• perchlorate by EPA Method 314.0; and

• nitrate and nitrite by EPA Method 300.0.

Additionally, six field quality assurance samples (i.e., field duplicates) were collected and 

analyzed as part of the sampling event. Table 1 presents all samples and the associated 

analytical parameters.

Data Quality Assessment

All sample results were subject to data verification review that included an evaluation of 

the following quality control (QC) parameters:

• chain-of-custody records;

• sample holding times;

• trip blank and equipment rinsate blank results;

• field duplicate sample results; and

• laboratory reagent blank, spike, and duplicate sample results.

As per the QAPP, data validation was performed on approximately 10 percent of the 

samples. Data validation included an evaluation of the following additional QC 

parameters:

• initial and continuing calibration results;

• interference check samples;
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• result calculations and documentation procedures;

• review of dilutions and reanalysis of samples;

• sample preparations (extraction/digestion logs); and

• laboratory QC check samples, as applicable.

Results that require qualification based on the data verification review are summarized in 

Table 2. 

Data Qualifiers

The data qualifiers used to qualify analytical results associated with QC parameters 

outside data quality objectives are defined below:

J The analyte was positively identified; however, the result should be 
considered an estimated value.

UJ The reporting limit is considered an estimated value.

R Quality control indicates that the data is not usable

Results qualified as “J” or UJ” are of acceptable data quality and may be used to fulfill 

the objectives of the analytical program, per EPA guidelines.

Sample Preservation and Temperature Upon Laboratory Receipt

Samples collected were received intact and at the correct temperature (4+2° C) at the 

project laboratory. However, two batches of samples (collected on 8/3/2004 and 

10/7/2004) were reported by the lab to have arrival temperatures of 13.8 and 8.6° C, 

respectively. The 13.8°C temperature is believed to be a clerical error made by the lab 

since the lab noted on the Chain-of-Custody form that the samples were intact and on ice 

upon arrival. The 8.6°C temperature is thought to have been due to sample collection 

techniques (i.e., use of sonic drilling). This temperature outlier did not impact the sample 

results, therefore data qualification was not required.

Holding Times

Samples were extracted and analyzed within the holding time limits set forth by the 

respective EPA methods.

Method Blank Contamination

Method blanks were performed at the required frequencies. No target compounds were 

detected in the blanks.
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LCS/LCS Duplicate Recovery and Relative Percent Difference

LCS/LCS duplicates were performed at the required frequency and Percent Recovery and 

Relative Percent Difference (RPD) were within acceptance limits. LCS/LCS duplicate 

samples were evaluated based on the following criteria:

• If the analyte recovery was above acceptance limits for LCS or LCS duplicate but 
the analyte was not detected in the associated batch, then data qualification was 
not required.

• If the analyte recovery was below acceptance limits for LCS or LCS duplicate 
then the analyte results in the associated analytical batch were qualified (“UJ” for 
non-detects and “J” for detected results).

• If the analyte recovery was less than 10 percent, the analyte results in the 
associated analytical batch were rejected and qualified “R”.

MS/MSD Recovery and RPD

MS/MSD samples were performed at the required frequency were evaluated by the 

following criteria:

• If MS or MSD recovery for an analyte is above acceptance limits but the analyte 
in not detected in the samples in the associated analytical batch, then data 
qualification was not required.

• Low MS/MSD recoveries for inorganic parameters result in sample qualification 
of the associated analytical batch.

• Low MS/MSD recoveries for organic parameters result in the data qualification of 
the unspiked sample rather than the analytical batch.

Percent recoveries and RPDs for the MS/MSDs were within acceptance limits with the 

following exceptions:

• Sample SMSS03-1 had MS spike recovery for barium (128%) that was 
outside of the control limits (75-125%). Data qualification was not required 
since the MSD and LCS recoveries were within acceptable limits.

• Batch QC associated with several samples collected on July 30, 2004 had low 
spike recoveries for cadmium (74 and 80%) and cobalt (68 and 73%). Data 
qualification was not required since the LCS recoveries were within 
acceptable limits.

• Sample SMSS09-1 had low perchlorate MS/MSD recoveries (78 and 74%). 
Samples in the analytical batch associated with this MS/MSD set were 
qualified “J” for detects and “UJ” for nondetects to indicate potential low bias.

• Sample SMSS15-1 had spike recoveries for aluminum (4600 and 3000%) and 
iron (150%) that were above control limits. Data qualification was not 
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required since the sample concentrations for these analytes were greater than 
four times the spiked concentration.

Field Duplicates

Four field duplicates were collected and submitted for analyses. The RPD between the 

field duplicates and their associated samples were calculated and presented in Table 3. 

Field duplicates were evaluated by the following criteria:

• If an analyte is detected at a concentration greater than five times the method 
reporting limit, the RPD should be less than 25 percent.

• If an analyte is detected between the sample and field duplicate less than five 
times the method reporting limit, the difference between the sample and the field 
duplicate should not exceed the method reporting limit.

ADDITIONAL DATA VALIDATION PARAMETERS

Level IV data package was requested for samples collected October 6 and 7, 2004. 

Calibration procedures and additional QC check samples were within acceptable criteria.

Completeness Summary 

Two types of completeness were calculated for this project: contract and technical. As 

specified in the project DQOs, the goal for completeness for the site is 90 percent. The 

following equations are used to calculate the two types of completeness.

% Contract Completeness =
(Number of contract compliant results/

Number of reported results)
x 100

% Technical Completeness =
(Number of usable results/Number of reported results)

x 100

The overall contract completeness, which included the evaluation of the protocol and 

contract deviations for holding times, blanks, MS/MSD, and LCS, was attained for the 

field samples. The technical completeness, which included all QC parameters, attained 

for the field samples was 100 percent. The completeness results are provided in Table 4. 

All of the results were considered usable for the intended purposes and the project DQOs 

have been met.



SMA Table 1

Sampling and Analysis Schedule

SMA Data Verification

Sample ID Lab ID Collected Sample Type Parameters
SMA-SS01-0 PNG0888-01 7/30/2004 N Perchlorate, Metals
SMA-SS01-0.5 PNG0888-02 7/30/2004 N Perchlorate, Metals
SMA-SS02-0 PNG0888-03 7/30/2004 N Perchlorate, Metals
SMA-SS02-0.5 PNG0888-04 7/30/2004 N Perchlorate, Metals
SMA-SS03-0 PNG0888-05 7/30/2004 N Perchlorate, Metals
SMA-SS03-1 PNG0888-06 7/30/2004 N Perchlorate, Metals
SMA-SS04-0 PNG0888-07 7/30/2004 N Perchlorate, Metals
SMA-SS04-1 PNG0888-08 7/30/2004 N Perchlorate, Metals
SMA-SS05-0 PNG0889-01 7/30/2004 N Perchlorate, Metals
SMA-SS05-1 PNG0889-02 7/30/2004 N Perchlorate, Metals
SMA-SS05-10 PNJ0169-02 10/6/2004 N Perchlorate, Metals
SMA-SS05-20 POA0423-01 1/18/2005 N Perchlorate
SMA-SS05-5 PNJ0169-01 10/6/2004 N Perchlorate, Metals
SMA-SS06-0 PNG0889-03 7/30/2004 N Perchlorate, Metals
SMA-SS06-1 PNG0889-04 7/30/2004 N Perchlorate, Metals
SMA-SS06-10 PNJ0216-02 10/7/2004 N Perchlorate, Metals
SMA-SS06-5 PNJ0216-01 10/7/2004 N Perchlorate, Metals
SMA-SS07-0 PNG0889-05 7/30/2004 N Perchlorate, Metals
SMA-SS07-1 PNG0889-06 7/30/2004 N Perchlorate, Metals
SMA-SS08-0 PNG0889-07 7/30/2004 N Perchlorate, Metals
SMA-SS08-0.5 PNG0889-08 7/30/2004 N Perchlorate, Metals
SMA-SS09-0 PNG0889-09 7/30/2004 N Perchlorate, Metals
SMA-SS09-1 PNG0889-10 7/30/2004 N Perchlorate, Metals
SMA-SS10-0 PNG0889-11 7/30/2004 N Perchlorate, Metals
SMA-SS10-1 PNG0889-12 7/30/2004 N Perchlorate, Metals
SMA-SS11-0 PNG0889-13 7/30/2004 N Perchlorate, Metals
SMA-SS11-1 PNG0889-14 7/30/2004 N Perchlorate, Metals
SMA-SS12-0 PNG0889-15 7/30/2004 N Perchlorate, Metals
SMA-SS12-1 PNG0889-16 7/30/2004 N Perchlorate, Metals
SMA-SS13-0 PNG0889-17 7/30/2004 N Perchlorate, Metals
SMA-SS13-1 PNG0889-18 7/30/2004 N Perchlorate, Metals
SMA-SS14-0 PNG0889-19 7/30/2004 N Perchlorate, Metals
SMA-SS14-1 PNG0889-20 7/30/2004 N Perchlorate, Metals
SMA-SS15-0 PNH0041-04 8/3/2004 N Perchlorate, Metals
SMA-SS15-1 PNH0041-05 8/3/2004 N Perchlorate, Metals
SMA-SS16-0 PNH0041-06 8/3/2004 N Perchlorate, Metals
SMA-SS16-1 PNH0041-07 8/3/2004 N Perchlorate, Metals
SMA-SS17-0 PNH0041-08 8/3/2004 N Perchlorate, Metals
SMA-SS17-1 PNH0041-09 8/3/2004 N Perchlorate, Metals
SMA-SS17-10 POA0423-03 1/18/2005 N Perchlorate
SMA-SS17-5 POA0423-02 1/18/2005 N Perchlorate
SMA-SS18-0 PNG0888-09 7/30/2004 N Perchlorate, Metals
SMA-SS18-1 PNG0888-10 7/30/2004 N Perchlorate, Metals
SMA-SS19-0 PNG0888-11 7/30/2004 N Perchlorate, Metals
SMA-SS19-1 PNG0888-12 7/30/2004 N Perchlorate, Metals
SMA-SS20-0 PNG0888-13 7/30/2004 N Perchlorate, Metals
SMA-SS20-1 PNG0888-14 7/30/2004 N Perchlorate, Metals
SMA-SS21-0 PNG0888-15 7/30/2004 N Perchlorate, Metals
SMA-SS21-1 PNG0888-16 7/30/2004 N Perchlorate, Metals
SMA-SS22-0 PNG0888-23 7/30/2004 N Perchlorate, Metals
SMA-SS22-1 PNH0041-01 8/3/2004 N Perchlorate, Metals
SMA-SS23-0 PNG0888-17 7/30/2004 N Perchlorate, Metals
SMA-SS23-1 PNG0888-18 7/30/2004 N Perchlorate, Metals
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SMA Table 1

Sampling and Analysis Schedule

SMA Data Verification

Sample ID Lab ID Collected Sample Type Parameters
SMA-SS24-0 PNH0041-02 8/3/2004 N Perchlorate, Metals
SMA-SS24-1 PNH0041-03 8/3/2004 N Perchlorate, Metals
SMA-SS25-0 PNG0888-19 7/30/2004 N Perchlorate, Metals
SMA-SS25-1 PNG0888-20 7/30/2004 N Perchlorate, Metals
SMA-SS26-0 PNG0888-21 7/30/2004 N Perchlorate, Metals
SMA-SS26-1 PNG0888-22 7/30/2004 N Perchlorate, Metals
SMA-SS27-10 PNJ0169-05 10/7/2004 N Perchlorate, Metals
SMA-SS27-5 PNJ0169-04 10/7/2004 N Perchlorate, Metals
SMA-SSBG-0 PNH0041-10 8/3/2004 N Perchlorate, Metals + Al, Cu, Fe, Nitrate,Nitrite
SMA-SSBG-1 PNH0041-11 8/3/2004 N Perchlorate, Metals + Al, Cu, Fe, Nitrate,Nitrite
FD073004-1 PNG0889-21 7/30/2004 FD of SMA-SS06-0 Perchlorate, Metals
FD073004-2 PNG0889-22 7/30/2004 FD of SMA-SS05-1 Perchlorate, Metals
FD073004-3 PNG0889-23 7/30/2004 FD of SMA-SS08-0 Perchlorate, Metals
FD073004-4 PNG0889-24 7/30/2004 FD of SMA-SS10-0 Perchlorate, Metals
FD100604 PNJ0169-03 10/6/2004 FD of SMA-SS05-10 Perchlorate, Metals
FD111805 POA0423-04 1/18/2005 FD of SMA-SS17-5 Perchlorate

Notes:
Metals = arsenic, barium, boron, cadmium, chromium, cobalt, and lead by EPA Methods 7471 and 6010B
Al, Cu, Fe = aluminum, copper, and iron by EPA Method 6010B
Nitrate and nitrite by EPA Method 300.0
Perchlorate by EPA Method 314.0
N = Normal field sample
FD = Field Duplicate
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SMA Table 2

Qualified Analytical Results

SMA Data Verification

Sample ID
Date 

Collected
Analyte Result

Result

Units
Qualifier Comments

SMA-SS06-0 07/30/04 Lead 100 mg/kg J Qualified due to high field duplicate RPD

SMA-SS06-0 07/30/04 Perchlorate 5.1 mg/kg J Qualified due to high field duplicate RPD

SMA-SS08-0 07/30/04 Perchlorate 2.1 mg/kg J Qualified due to high field duplicate RPD

SMA-SS09-1 07/30/04 Perchlorate 0.67 mg/kg J Qualified due to low MS/MSD recoveries

SMA-SS10-0 07/30/04 Lead 29 mg/kg J Qualified due to high field duplicate RPD

SMA-SS10-0 07/30/04 Perchlorate 0.92 mg/kg J Qualified due to low MS/MSD recoveries

SMA-SS10-1 07/30/04 Perchlorate 1.0 mg/kg J Qualified due to low MS/MSD recoveries

SMA-SS11-0 07/30/04 Perchlorate 0.16 mg/kg J Qualified due to low MS/MSD recoveries

SMA-SS11-1 07/30/04 Perchlorate 0.04 mg/kg J Qualified due to low MS/MSD recoveries

SMA-SS12-0 07/30/04 Perchlorate <0.04 mg/kg UJ Qualified due to low MS/MSD recoveries

SMA-SS12-1 07/30/04 Perchlorate <0.04 mg/kg UJ Qualified due to low MS/MSD recoveries

SMA-SS13-0 07/30/04 Perchlorate 0.088 mg/kg J Qualified due to low MS/MSD recoveries

SMA-SS13-1 07/30/04 Perchlorate <0.04 mg/kg UJ Qualified due to low MS/MSD recoveries

SMA-SS14-0 07/30/04 Perchlorate <0.04 mg/kg UJ Qualified due to low MS/MSD recoveries

SMA-SS14-1 07/30/04 Perchlorate <0.04 mg/kg UJ Qualified due to low MS/MSD recoveries

Notes:
J - Result should be considered an estimated value
UJ - Reporting limit should be considered an estimated value
mg/kg - milligram per kilogram
< - Analyte not detected above reporting limit
MS/MSD - Matrix spike/matrix spike duplicate
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SMA Table 3 

Field Duplicate Summary

SMA Data Verification

Sample ID /
Field Duplicate ID

Sample
Result

Field Duplicate
Result

RPD
(%)

SMA-SS06-0 / Metals (mg/kg)
FD073004-1 Barium 130 120 8.0

Boron <50 <50 NC
Cadmium <0.50 <0.50 NC
Chromium 17 17 <1
Cobalt 10 10 <1
Lead 100 200 67**

Inorganics (mg/kg)
Perchlorate 5.1 1.4 114**

SMA-SS05-1 / Metals (mg/kg)
FD073004-2 Barium 130 120 8.0

Boron <50 <50 NC
Cadmium <0.50 <0.50 NC
Chromium 19 17 11
Cobalt 11 8.8 22
Lead 13 10 26

Inorganics (mg/kg)
Perchlorate 0.37 0.42 13

SMA-SS08-0 / Metals (mg/kg)
FD073004-3 Barium 110 120 8.7

Boron <50 <50 NC
Cadmium <0.50 <0.50 NC
Chromium 19 22 15
Cobalt 6.9 7.1 2.9
Lead 21 21 <1

Inorganics (mg/kg)
Perchlorate 2.1 1.5 33**

SMA-SS10-0 / Metals (mg/kg)
FD073004-4 Barium 110 100 9.5

Boron <50 <50 NC
Cadmium <0.50 <0.50 NC
Chromium 16 13 21
Cobalt 8.6 7.4 15
Lead 29 15 64**

Inorganics (mg/kg)
Perchlorate 0.92 0.74 22

SMA-SS5-10 / Metals (mg/kg)
FD100604 Barium 86 83 3.6

Boron <50 <50 NC
Cadmium <0.50 <0.50 NC
Chromium 6.2 5.9 5.0
Cobalt <5.0 <5.0 NC
Lead 5.3 5.6 5.5

Inorganics (mg/kg)
Perchlorate 1.6 1.7 6.1

SMA-SS17-5 / Inorganics (mg/kg)
FD011805 Perchlorate 0.071 0.073 2.8

Notes:

RPD = Relative percent difference; [(difference)/(average*1/2)]*100

NC = Not calculated; RPD values were not calculated for non-detects or trace values

* = No qualification since difference is less than reporting limit and concentration is less than 5 times the reporting limit

** = Result qualified due to high field duplicate RPD

mg/kg = milligrams per kilogram

Parameters
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SMA Table 4

Completeness Summary

SMA Data Verification

Total 

Number

of Results

Number in

Contractual 

Compliance

Percent

Contractual

Compliance

Number of

Usable Results

Percent

Technical

Compliance
Metals 

Aluminum 2 2 100 2 100

Barium 60 54 100 60 100

Boron 60 54 100 60 100

Cadmium 60 54 100 60 100

Chromium 60 54 100 60 100

Cobalt 60 54 100 60 100

Copper 2 2 100 2 100

Iron 2 2 100 2 100

Lead 60 58a
97 60 100

Inorganics

Nitrate-N 2 2 100 2 100

Nitrite-N 2 2 100 2 100

Perchlorate 63 50a, b
79 63 100

Notes:
a Qualified due to high field duplicate relative percent difference
b Qualified due to matrix spike/matrix spike duplicate recoveries outside of acceptance limits

Percent Contractual Compliance = (Number of contract compliant results/Number of reported results) * 100
Percent Technical Compliance = (Number of usable results/Number of reported results) * 100

Parameters
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SUPPLEMENTAL SOIL AND SOIL GAS DATA VERIFICATION SUMMARY

1.0 INTRODUCTION

This summary presents data verification results for samples collected at the Universal 

Propulsion Company, Inc. (UPCO) Site for the supplemental soil and soil gas work 

required by ADEQ during February and March 2008. The data review was performed in 

accordance with USEPA Functional Guidelines for Organic and Inorganic Data Review 

(USEPA, 1999 and 2002), and quality assurance and control parameters set by the project 

laboratory (Test America).

A total of 88 samples were collected and submitted to Test America, Inc. for the 

following parameters:

• VOCs by EPA Method TO-15

• Total Metals by EPA Method 6010B/7471A

• Arsenic by EPA Method 6010B

• Perchlorate by EPA Method 314.0

Additionally, 15 field quality assurance samples (i.e., field duplicates, field blanks, and 

equipment rinsate blanks) were collected and analyzed as part of the sampling program. 

Table 1 lists the samples and associated analytical parameters.

1.1 Data Quality Assessment

Sample results were subject to a Level III data review that includes an evaluation of the 

following quality control (QC) parameters:

• sample receipt temperatures;

• holding times;

• method blanks;

• laboratory control samples (LCS/LCSD);

• matrix spike samples (MS/MSD);

• field duplicates; and

• surrogates (for organic parameters).

Results that required qualification based on the data verification are summarized in Table 

2.
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1.2 Data Qualifiers

The data qualifiers used to qualify analytical results associated with QC parameters 

outside data quality objectives are defined below:

J The analyte was positively identified; however, the result should be 

considered an estimated value.

UJ The reporting limit is considered an estimated value.

R Quality control indicates that the data is not usable

Results qualified as “J” or UJ” are of acceptable data quality and may be used 

quantitatively to fulfill the objectives of the analytical program, per USEPA guidelines.  

1.3 Sample Preservation and Temperature Upon Laboratory Receipt

Samples were received intact and at the correct temperature (4+2° Celsius for soil 

samples and ambient conditions for soil gas samples) at the project laboratory except for 

the following:

• Samples collected on February 22, 2008 and March 3, 2008 were received intact 

at 1 degree Celsius. This temperature outlier did not significantly impact sample 

results, so data qualification was not required.

1.4 Holding Times

Samples were extracted and analyzed within the holding time limits set by the respective 

USEPA methods except for the following:

• Sample BC-SG44-60 was analyzed within the 30-day holding time but required 

reanalysis due to high concentrations of acetone.  The reanalysis for acetone was 

conducted two days outside of the holding time.  The result for acetone in sample 

BC-SG44-60 was qualified “J” to indicate an estimated value.

1.5 Blank Contamination

Method blanks were performed at the required frequencies. Target compounds were not 

detected in method, equipment, or field blanks except for the following:

• Equipment rinsate blank EB021908 contained detections for 1,2,4-

trimethylbenzene, 2-butanone, 2-propanol, acetone, chloromethane, 

dichlorodifluoromethane, propene, m&p-xylenes, o-xylene, and toluene.  

Associated samples that required data qualification are listed in Table 2.

• Equipment rinsate blank EB031308 contained detections for 1,3,5-

trimethylbenzene, 2-butanone, 4-ethyltoluene, acetone, carbon disulfide, 

chloromethane, dichlorodifluoromethane, ethylbenzene, heptane, hexane, m&p-
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xylenes, methylene chloride, o-xylene, propene, styrene, toluene, and 

trichloroethane.  Associated samples that required data qualification are listed in 

Table 2.

• Field Blank FB021908 contained detections of 2-propanol, acetone, 

chloromethane, and dichlorodifluoromethane.  The associated samples were either 

not detected or greater than 10 times the field blank concentrations; therefore, 

data qualification was not required.

1.6 LCS/LCS Duplicate Recovery and Relative Percent Difference

The LCS/LCS duplicates were evaluated based on the following criteria:

• If the analyte recovery was above acceptance limits for LCS or LCS duplicate 
but the analyte was not detected in the associated batch, then data 
qualification was not required.

• If the analyte recovery was above acceptance limits for LCS or LCS duplicate 
and the analyte was detected in the associated batch, then the analyte results 
were qualified “J”.

• If the analyte recovery was below acceptance limits for LCS or LCS duplicate 
then the analyte results in the associated analytical batch were qualified (“UJ” 
for non-detects and “J” for detected results).

• If the analyte recovery was less than 10 percent, the analyte results in the 
associated analytical batch were rejected and qualified “R”.

LCS/LCS duplicates were performed at the required frequency and percent recoveries 
and RPDs were within acceptance limits with the following exceptions:

• For the VOC analytical batch R94092, 1,2,4-trichlorobenzene LCS duplicate
recovery (139 percent) was outside the acceptance limits of 65 to 135 percent.  
Data qualification was not required since this analyte was not detected for 
samples associated with the analytical batch.

• For the VOC analytical batch R94119, 1,2,4-trichlorobenzene LCS duplicate 
recovery (63.1 percent) was outside the acceptance limits of 65 to 135 percent.  
Data qualification was not required since the LCS recovery was within acceptance 
limits and the LCS duplicate recovery was slightly outside acceptance limits.

1.7 MS/MSD Recovery and RPD

MS/MSD samples were evaluated by the following criteria:

• If MS or MSD recovery for an analyte is above acceptance limits but the analyte 
in not detected in the samples in the associated analytical batch, then data 
qualification was not required.



3994-003  4 Final RI Report
Universal Propulsion Co., Inc. June 2011

• Low MS/MSD recoveries for inorganic parameters result in sample qualification 
of the associated analytical batch.

• Low MS/MSD recoveries for organic parameters result in the data qualification of 
the unspiked sample rather than the analytical batch.

MS/MSD samples were performed at the required frequency and percent recoveries and 

RPDs were within acceptance limits with the following exceptions:

• Lead MS/MSD recoveries (56 and 31 percent) for sample WB-SB13-01 were 
below acceptance limits of 75 to 125 percent. The antimony and copper results in 
the samples associated with analytical batch P8B2826 were qualified to indicate a 
potential low bias.

• Arsenic MS/MSD recoveries (70 and 67 percent) for sample OB-SB50-0 were 
below acceptance limits of 75 to 125 percent.  The arsenic results in samples 
associated with analytical batch P8C1235 were qualified to indicate a potential 
low bias.

1.8 Field Duplicates

Nine field duplicates were collected during this sampling event and submitted for 

analysis. The RPD between the field duplicate and its associated samples were calculated 

and presented in Table 3. Field duplicates were evaluated by the following criteria:

• If an analyte is detected at a concentration greater than five times the method 
reporting limit, the RPD should be less than 25 percent.

• If an analyte is detected between the sample and field duplicate less than five 
times the method reporting limit, the difference between the sample and the 
field duplicate should not exceed the method reporting limit.

Field duplicates with RPD values outside of acceptance limits are summarized in Table 2.

1.9 Surrogate Recovery

Surrogate recoveries for organic analyses were within acceptance limits for all analytical 

batches.

2.0 Completeness Summary

Two types of completeness were calculated for this project: contract and technical. As 

specified in the project DQOs, the goal for completeness for the site is 90 percent. The 

following equations are used to calculate the two types of completeness.
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% Contract Completeness =

(Number of contract compliant results/

Number of reported results)

x 100

% Technical Completeness =

(Number of usable results/Number of reported results)

x 100

The overall contract completeness included the evaluation of the protocol and contract 

deviations for holding times, blanks, field duplicates, LCS/LCSD, and MS/MSD attained 

for the field samples was 99 percent (out of 2,652 total results, 26 results required 

qualification). The technical completeness, which included all QC parameters, attained 

for the field samples was 100 percent. The completeness results are provided in Table 4. 

All of the results were considered usable for the intended purposes and the project DQOs 

have been met.



S/SG Table 1

Sampling and Analysis Schedule

Soil and Soil Gas Supplemental Investigation Data Verification

Sample ID Lab ID Collected Sample Matrix Sample Type Parameters
TT-SB27-0 PRB1068-01 2/18/2008 Soil N Perchlorate
TT-SB28-0 PRB1068-02 2/18/2008 Soil N Perchlorate
TT-SB29-0 PRB1068-03 2/18/2008 Soil N Perchlorate
ER021508 PRB1068-04 2/18/2008 Water EB Perchlorate

WB-SB13-0 PRB1064-01 2/19/2008 Soil N Total Metals
WB-SB15-0 PRB1064-02 2/19/2008 Soil N Total Metals
WB-SB15-1 PRB1064-03 2/19/2008 Soil N Total Metals
WB-SB14-0 PRB1064-04 2/19/2008 Soil N Total Metals
WB-SB14-1 PRB1064-05 2/19/2008 Soil N Total Metals
WB-SB14-2 PRB1064-06 2/19/2008 Soil N Total Metals
ER021908 PRB1064-07 2/19/2008 Water EB Total Metals
EB021908 08020058-01A 2/19/2008 Soil Gas EB VOCs

FC-SG26-40 08020058-02A 2/19/2008 Soil Gas N VOCs
FB021908 08020058-03A 2/19/2008 Soil Gas FB VOCs

FC-SG26-60 08020058-04A 2/19/2008 Soil Gas N VOCs
FD021908 08020058-05A 2/19/2008 Soil Gas FD of FC-SG26-80 VOCs

FC-SG26-80 08020058-06A 2/19/2008 Soil Gas N VOCs
FC-SG23-39 08020064-01A 2/21/2008 Soil Gas N VOCs
FC-SB24-40 PRB1274-01 2/22/2008 Soil N Perchlorate
FC-SB24-50 PRB1274-02 2/22/2008 Soil N Perchlorate
FC-SB24-60 PRB1316-01 2/22/2008 Soil N Perchlorate
FC-SB25-40 PRB1428-01 2/25/2008 Soil N Perchlorate
FC-SB25-50 PRB1428-02 2/25/2008 Soil N Perchlorate
FC-SB25-60 PRB1428-03 2/26/2008 Soil N Perchlorate
WB-SB13-01 PRB1428-04 2/26/2008 Soil N Total Metals
WB-SB13-10 PRB1428-05 2/26/2008 Soil N Total Metals
WB-SB13-20 PRB1428-06 2/26/2008 Soil N Total Metals
WB-SG13-20 08020068-01A 2/26/2008 Soil Gas N VOCs
WB-SG13-40 08020068-02A 2/26/2008 Soil Gas N VOCs
BC-SG36-60 08020075-01A 2/28/2008 Soil Gas N VOCs
BC-SG36-80 08020075-02A 2/28/2008 Soil Gas N VOCs
TT-SB30-0 PRB1570-01 2/29/2008 Soil N Perchlorate
TT-SB30-10 PRB1570-02 2/29/2008 Soil N Perchlorate
TT-SB30-20 PRB1570-03 2/29/2008 Soil N Perchlorate
TT-SB27-5 PRB1570-04 2/29/2008 Soil N Perchlorate
TT-SB27-10 PRB1570-05 2/29/2008 Soil N Perchlorate
TT-SB28-5 PRB1570-06 2/29/2008 Soil N Perchlorate
TT-SB28-10 PRB1570-07 2/29/2008 Soil N Perchlorate
TT-SB29-5 PRB1570-08 2/29/2008 Soil N Perchlorate
TT-SB29-10 PRB1570-09 2/29/2008 Soil N Perchlorate
FD022908 PRB1570-10 2/29/2008 Soil FD of TT-SB30-10 Perchlorate
BC-SB45-0 PRC0081-01 3/3/2008 Soil N Arsenic
BC-SB45-1 PRC0081-02 3/3/2008 Soil N Arsenic
BC-SB46-0 PRC0081-03 3/3/2008 Soil N Arsenic
BC-SB46-1 PRC0081-04 3/3/2008 Soil N Arsenic
BC-SB47-0 PRC0081-05 3/3/2008 Soil N Perchlorate
BC-SB47-1 PRC0081-06 3/3/2008 Soil N Perchlorate
BC-SB48-0 PRC0081-07 3/3/2008 Soil N Perchlorate
BC-SB48-1 PRC0081-08 3/3/2008 Soil N Perchlorate
BC-SB48-2 PRC0081-09 3/3/2008 Soil N Perchlorate
BC-SB49-0 PRC0081-10 3/3/2008 Soil N Perchlorate
BC-SB49-1 PRC0081-11 3/3/2008 Soil N Perchlorate
ER030308 PRC0081-12 3/3/2008 Water EB Arsenic
FD030308 PRC0081-13 3/3/2008 Soil FD of BC-SB45-1 Arsenic
BC-SB47-2 PRC0081-14 3/3/2008 Soil N Perchlorate

BC-SG37-20 08030020-01A 3/4/2008 Soil Gas N VOCs
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S/SG Table 1

Sampling and Analysis Schedule

Soil and Soil Gas Supplemental Investigation Data Verification

Sample ID Lab ID Collected Sample Matrix Sample Type Parameters
BC-SG37-40 08030020-02A 3/5/2008 Soil Gas N VOCs
BC-SG37-60 08030020-03A 3/5/2008 Soil Gas N VOCs
BC-SG38-20 08030029-01A 3/6/2008 Soil Gas N VOCs
BC-SG38-40 08030029-02A 3/6/2008 Soil Gas N VOCs
BC-SG42-20 08030029-03A 3/7/2008 Soil Gas N VOCs
BC-SG42-40 08030029-04A 3/7/2008 Soil Gas N VOCs
FD030608 08030029-05A 3/6/2008 Soil Gas FD of BC-SG38-40 VOCs

BC-SG42-60 08030038-01A 3/7/2008 Soil Gas N VOCs
BC-SG40-20 08030038-02A 3/8/2008 Soil Gas N VOCs
BC-SG40-40 08030038-03A 3/8/2008 Soil Gas N VOCs
BC-SG40-60 08030038-04A 3/10/2008 Soil Gas N VOCs
BC-SG38-60 08030038-05A 3/10/2008 Soil Gas N VOCs
BC-SG41-40 08030039-01A 3/11/2008 Soil Gas N VOCs
BC-SG41-60 08030039-02A 3/11/2008 Soil Gas N VOCs
BC-SG41-80 08030039-03A 3/11/2008 Soil Gas N VOCs
OB-SG49-10 08030039-04A 3/11/2008 Soil Gas N VOCs
FD031108-1 08030039-05A 3/11/2008 Soil Gas FD of BC-SG41-60 VOCs
OB-SB50-0 PRB0769-01 3/11/2008 Soil N Arsenic
OB-SB50-1 PRB0769-02 3/11/2008 Soil N Arsenic
OB-SB51-0 PRB0769-03 3/12/2008 Soil N Arsenic
OB-SB51-1 PRB0769-04 3/12/2008 Soil N Arsenic
OB-SB52-0 PRB0769-05 3/12/2008 Soil N Arsenic
OB-SB52-1 PRB0769-06 3/12/2008 Soil N Arsenic
FD031208 PRB0769-07 3/12/2008 Soil FD of OB-SB51-1 Arsenic

FD031108-2 PRB0769-08 3/11/2008 Soil FD of OB-SB50-0 Arsenic
OB-SG49-20 08030043-01A 3/12/2008 Soil Gas N VOCs
FC-SG22-40 08030043-02A 3/12/2008 Soil Gas N VOCs
FC-SG22-60 08030043-03A 3/12/2008 Soil Gas N VOCs
CC-SG22-60 08030048-01A 3/13/2008 Soil Gas N VOCs
CC-SG22-80 08030048-02A 3/13/2008 Soil Gas N VOCs
EB031308 08030048-03A 3/13/2008 Soil Gas EB VOCs
FD031308 08030048-04A 3/13/2008 Soil Gas FD of CC-SG22-60 VOCs

BC-SG43-60 08030048-05A 3/14/2008 Soil Gas N VOCs
BC-SG43-80 08030048-06A 3/14/2008 Soil Gas N VOCs
BC-SG39-60 08030054-01A 3/17/2008 Soil Gas N VOCs
BC-SG39-80 08030054-02A 3/17/2008 Soil Gas N VOCs
FC-SG21-40 08030054-03A 3/17/2008 Soil Gas N VOCs
FC-SG21-60 08030057-01A 3/18/2008 Soil Gas N VOCs
CC-SG23-39 08030059-01A 3/19/2008 Soil Gas N VOCs
CC-SG24-39 08030059-02A 3/19/2008 Soil Gas N VOCs

BC-SG44-20 08030060-01A 3/20/2008 Soil Gas N VOCs

BC-SG44-40 08030060-02A 3/20/2008 Soil Gas N VOCs

BC-SG44-60 08030060-03A 3/20/2008 Soil Gas N VOCs

FC-SG26-100 08030060-04A 3/20/2008 Soil Gas N VOCs
CC-SB25-0 PRC1368-01 3/21/2008 Soil N Perchlorate
CC-SB25-1 PRC1368-02 3/21/2008 Soil N Perchlorate
FD032108 PRC1368-03 3/21/2008 Soil FD of CC-SB25-0 Perchlorate

Notes:

N = normal field sample

FD = field duplicate

EB = Equipment Blank

FB = Field Blank

VOCs = volatile organic compounds; soil gas samples were analyzed by EPA Method TO-15

Total Metals = arsenic, barium, cadmium, chromium, lead, mercury, selenium, and silver
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S/SG Table 2
Qualified Data

Soil and Soil Gas Supplemental Investigation Data Verification

Sample ID Analyte Result Units Data Qualifier Comments

FC-SG26-40 Toluene 11 ppbv J Qualified due to detection in equipment rinsate blank

FC-SG26-60 Toluene 27 ppbv J Qualified due to detection in equipment rinsate blank

FC-SG26-80 Toluene 36 ppbv J Qualified due to detection in equipment rinsate blank

WB-SB13-01 Lead 57 mg/kg J Qualified due to low MS/MSD recovery

WB-SB13-10 Lead <5 mg/kg UJ Qualified due to low MS/MSD recovery

WB-SB13-20 Lead <5 mg/kg UJ Qualified due to low MS/MSD recovery

BC-SG38-40 4-Methyl-2-pentanone 23 ppbv J Qualified due to high field duplicate RPD

BC-SG38-40 Heptane <10 ppbv UJ Qualified due to high field duplicate RPD

BC-SG41-60 2-Butanone 39 ppbv J Qualified due to high field duplicate RPD

BC-SG41-60 Tetrachloroethene <10 ppbv UJ Qualified due to high field duplicate RPD

OB-SB50-0 Arsenic 7.9 mg/kg J
Qualified due to low MS/MSD recovery and high field 

duplicate RPD

OB-SB50-1 Arsenic 5.0 mg/kg J Qualified due to low MS/MSD recovery

OB-SB51-0 Arsenic 7.0 mg/kg J Qualified due to low MS/MSD recovery

OB-SB51-1 Arsenic 6.5 mg/kg J Qualified due to low MS/MSD recovery

OB-SB52-0 Arsenic 6.3 mg/kg J Qualified due to low MS/MSD recovery

OB-SB52-1 Arsenic 5.5 mg/kg J Qualified due to low MS/MSD recovery

CC-SG22-60 Acetone 390 ppbv J Qualified due to high field duplicate RPD

CC-SG22-60 2-Butanone 36
ppbv J

Qualified due to detection in equipment rinsate blank and 

high field duplicate RPD

CC-SG22-60 Toluene 12 ppbv J Qualified due to detection in equipment rinsate blank

CC-SG22-80 2-Butanone 37 ppbv J Qualified due to detection in equipment rinsate blank

CC-SG22-80 Toluene 10 ppbv J Qualified due to detection in equipment rinsate blank

BC-SG43-60 2-Butanone 44 ppbv J Qualified due to detection in equipment rinsate blank

BC-SG43-60 Toluene 59 ppbv J Qualified due to detection in equipment rinsate blank

BC-SG43-80 2-Butanone 37 ppbv J Qualified due to detection in equipment rinsate blank

BC-SG43-80 Toluene 33 ppbv J Qualified due to detection in equipment rinsate blank

BC-SG44-60 Acetone 3000 ppbv J Qualified due to holding time exceedance

Notes:

ppbv = parts per billion by volume

mg/kg = milligrams per kilogram

J = Estimated result

UJ = Estimated reporting limit

RPD = Relative Percent Difference
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S/SG Table 3

Field Duplicate Summary

Soil and Soil Gas Supplemental Investigation Data Verification

Sample ID /

Field Duplicate ID
Parameters

Sample

Result

Field Duplicate

Result

RPD

(%)
VOCs (ppbv)
2-Hexanone <20 27 NC
4-Methyl-2-pentanone 98 110 12

Benzene 30 29 3.4
Hexane 660 660 <1.0
Propene 6100 6300 3.2
Toluene 36 40 11

All other analytes ND ND NC
Perchlorate (mg/kg)
Perchlorate 0.041 0.053 26
Arsenic (mg/kg)
Arsenic  <5 <5 NC
VOCs (ppbv)
1,1-Dichloroethane 34 36 5.7
1,1-Dichloroethene 2600 2800 7.4
2-Butanone 68 82 19
2-Hexanone 29 29 <1.0
4-Methyl-2-pentanone 23 34 39
Benzene 13 15 14.3
Heptane <10 170 NC
Hexane 80 89 11
Methylene Chloride 25 27 7.7
Propene 1700 1600 6.1
All other analytes ND ND NC
VOCs (ppbv)
1,1-Dichloroethene 740 650 13
2-Butanone 39 23 52
2-Propanol 46 49 6.3
Benzene 160 150 6.5
Heptane 97 88 9.7
Hexane 130 130 <1.0
Propene 1700 1700 <1.0
Tetrachloroethene <10 44 NC
Toluene 55 48 14
Trichloroethene 14 11 24
All other analytes ND ND NC

Arsenic (mg/kg)

Arsenic 6.5 6.4 2.0

Arsenic (mg/kg)

Arsenic 7.9 5.2 41

VOCs (ppbv)

1,1-Dichloroethene 26 33 24

2-Butanone 36 21 53

Acetone 390 140 94

Benzene 34 42 21

OB-SB50-0/ 

FD031108-2

CC-SG22-60/ 

FD031308

BC-SG41-60/ 

FD031108-1

OB-SB51-1/ 

FD032108

FC-SG26-80/ 

FD021908

TT-SB30-10/ 

FD022908
BC-SB45-1/ 

FD030308
BC-SG38-40/ 

FD030608
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S/SG Table 3

Field Duplicate Summary

Soil and Soil Gas Supplemental Investigation Data Verification

Sample ID /

Field Duplicate ID
Parameters

Sample

Result

Field Duplicate

Result

RPD

(%)
Cyclohexane <10 11 NC

Heptane 40 53 28

Hexane 100 130 26

Propene 2000 1800 11

Toluene 12 12 <1.0

All other analytes ND ND NC

Perchlorate (mg/kg)

Perchlorate 0.031 0.034 9.2

Notes:

RPD = Relative percent difference; [(difference)/(average)]*100

ND = No analytes detected

NC = Not calculated

ppbv = parts per billion by volume

mg/kg = milligrams per kilogram

Field duplicate RPD acceptance limits is 35 percent for results greater than 5 times the reporting limit; for results

less than 5 times the reporting limit, the difference between sample and field duplicate results should be 

less than the reporting limit

Bolded RPDs are outside of acceptance limits.

CC-SB25-0/ 

FD032108
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S/SG Table 4

Completeness Summary

Soil and Soil Gas Supplemental Investigation Data Verification

Parameters

Total Number of 

Samples

Number in 

Contractual 

Compliance

Percent 

Contractual 

Compliance

Number of 

Usable Results

Percent 

Technical 

Compliance

VOCs by EPA TO-15

2-Butanone 41 36a,b 88 41 100

4-Methyl-2-pentanone 41 40a 98 41 100

Acetone 41 39
a,d

95 41 100

Heptane 41 40a 98 41 100

Toluene 41 34b 83 41 100

Tetrachloroethene 41 40a 98 41 100

All other analytes 41 41 100 41 100

Total Metals by EPA 6010B/7471A

Arsenic 19 13a,c 68 19 100

Barium 9 9 100 9 100

Cadmium 9 9 100 9 100

Chromium 9 9 100 9 100

Lead 9 6c 67 9 100

Mercury 9 9 100 9 100

Selenium 9 9 100 9 100

Silver 9 9 100 9 100

Perchlorate by EPA 314.0

Perchlorate 28 28 100 28 100

Notes:

Total number of samples does not include field duplicates, equipment blanks, or field blanks.

Percent Contractual Compliance = (Number of contract compliant results/Number of reported results) * 100

Percent Technical Compliance = (Number of usable results/Number of reported results) * 100

a = Qualified due to field duplcate relative percent difference outside of acceptance limits
b = Qualified due to blank contamination
c = Qualified due to MS/MSD recovery outside of acceptance limits
d = Qualified due to holding time exceedance
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SOIL VAPOR MONITORING DATA VERIFICATION SUMMARY

SITE MONITORING WELLS – JANUARY 2009

1.0 INTRODUCTION

This summary presents data verification results for soil-gas samples collected from the 

soil-vapor monitoring well at Universal Propulsion Company, Inc. (UPCO) during the 

January 2009 monitoring event. The data review was performed in accordance with the 

procedures specified in the Remedial Investigation Workplan Vol. II Quality Assurance 

Project Plan (QAPP) (Hargis+Associates, Inc. 2004), USEPA Functional Guidelines for 

Organic Data Review (USEPA, 1999), and quality assurance and control parameters set 

by the project laboratory (TestAmerica).

A total of 4 samples were collected and submitted to TestAmerica for the following 

parameters:

• volatile organic compounds (VOCs) by USEPA Method TO-15

Table C-1 lists the samples and associated analytical parameters.

1.1 Data Quality Assessment

Sample results were subject to a Level III data review that includes an evaluation of the 

following quality control (QC) parameters:

• sample receipt temperatures;

• holding times;

• method blanks; and

• laboratory control samples (LCS).

Results did not require qualification based on the data verification.

1.2 Data Qualifiers

The data qualifiers used to qualify analytical results associated with QC parameters 

outside data quality objectives are defined below:

J The analyte was positively identified; however, the result should be 

considered an estimated value.

UJ The reporting limit is considered an estimated value.
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R Quality control indicates that the data is not usable

Results qualified as “J” or UJ” are of acceptable data quality and may be used 

quantitatively to fulfill the objectives of the analytical program, per USEPA guidelines.  

The results associated with this sampling event required no data qualification.  

1.3 Sample Preservation and Temperature Upon Laboratory Receipt

Samples were received intact and at the correct temperature (ambient) at the project 

laboratory.

1.4 Holding Times

Samples were extracted and analyzed within the holding time limits set by the respective 

USEPA methods.

1.5 Blank Contamination

Method blanks were performed at the required frequencies. Target compounds were not 

detected in the blanks.

1.6 LCS/LCS Duplicate Recovery and Relative Percent Difference

LCS/LCS duplicates were performed at the required frequency and were evaluated based 

on the following criteria:

• If the analyte recovery was above acceptance limits for LCS or LCS duplicate 
but the analyte was not detected in the associated batch, then data 
qualification was not required.

• If the analyte recovery was above acceptance limits for LCS or LCS duplicate 
and the analyte was detected in the associated batch, then the analyte results 
were qualified “J”.

• If the analyte recovery was below acceptance limits for LCS or LCS duplicate 
then the analyte results in the associated analytical batch were qualified (“UJ” 
for non-detects and “J” for detected results).

• If the analyte recovery was less than 10 percent, the analyte results in the 
associated analytical batch were rejected and qualified “R”.

Percent recoveries and RPDs for the LCS/LCS duplicate were within acceptance limits

with the following exceptions:
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• The LCS duplicate for analytical batch P9A2115 had high recovery for benzyl 

chloride.  Data qualification was not required because the associated samples 

were not detected for this analyte.

2.0 COMPLETENESS SUMMARY

Two types of completeness were calculated for this project: contract and technical. As 

specified in the project DQOs, the goal for completeness for the site is 90 percent. 

Results indicated as not reportable by the laboratory are not included in the completeness 

calculations. The following equations are used to calculate the two types of completeness.

% Contract Completeness =

(Number of contract compliant results/

Number of reported results)

x 100

% Technical Completeness =

(Number of usable results/Number of reported results)

x 100

The overall contract completeness included the evaluation of the protocol and contract 

deviations for holding times, blanks, and LCS/LCSD attained for the field samples was 

100 percent. The technical completeness, which included all QC parameters, attained for 

the field samples was 100 percent. The completeness results are provided in Table C-2.

All of the results were considered usable for the intended purposes and the project DQOs 

have been met.



Table 1

Sampling and Analysis Schedule

Soil Vapor Monitoring Data Verification

Sample ID Lab ID Collected Sample Type Parameters

SVMW-1-30-40 PSA0871-01 1/19/2009 N VOCs

SVMW-1-90-100 PSA0871-02 1/19/2009 N VOCs

SVMW-1-140-150 PSA0871-03 1/19/2009 N VOCs

SVMW-1-190-200 PSA0871-04 1/19/2009 N VOCs

Notes:

N = Normal sample

VOCs = volatile organic compounds, analyzed by EPA Method TO-15
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Table 2
Completeness Summary

Soil Vapor Monitoring Data Verification

Parameters

Total Number of 

Samples

Number in 

Contractual 

Compliance

Percent 

Contractual 

Compliance

Number of 

Usable Results

Percent 

Technical 

Compliance

All analytes 4 4 100 4 100

Notes:
Percent Contractual Compliance = (Number of contract compliant results/Number of reported results) * 100
Percent Technical Compliance = (Number of usable results/Number of reported results) * 100

Volatile Organic Compounds by EPA Method TO-15
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SOIL VAPOR MONITORING DATA VERIFICATION SUMMARY

SITE MONITORING WELLS – APRIL 2009

1.0 INTRODUCTION

This summary presents data verification results for soil-gas samples collected from the 

soil-vapor monitoring well at Universal Propulsion Company, Inc. (UPCO) during the 

April 2009 monitoring event. The data review was performed in accordance with the 

procedures specified in the Remedial Investigation Workplan Vol. II Quality Assurance 

Project Plan (QAPP) (Hargis+Associates, Inc. 2004), USEPA Functional Guidelines for 

Organic Data Review (USEPA, 1999), and quality assurance and control parameters set 

by the project laboratory (TestAmerica).

A total of four samples were collected and submitted to TestAmerica for the following 

parameters:

• volatile organic compounds (VOCs) by USEPA Method TO-15

Table C-1 lists the samples and associated analytical parameters.

2.0 QUALITY CONTROL PARAMETERS REVIEWED

Sample results were subject to a Level III data review that includes an evaluation of the 

following quality control (QC) parameters:

• Chain-of-Custody;

• Sample preservation and Temperature Upon Laboratory Receipt;

• Holding Times;

• Blank Contamination (method blanks); and

• Laboratory Control Sample (LCS) Recovery and Relative Percent Difference 

(RPD).

The data qualifiers used to qualify the analytical results associated with QC parameters 

outside of the established data quality objectives are defined below:

J The analyte was positively identified; however, the result should be 

considered an estimated value.

UJ The reporting limit is considered an estimated value.

R Quality control indicates that the data is not usable.
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Results qualified as “J” or UJ” are of acceptable data quality and may be used 

quantitatively to fulfill the objectives of the analytical program, per EPA guidelines.

The results associated with this sampling event required no data qualification.

2.1 CHAIN-OF-CUSTODY

The chain-of-custody documentation associated with project samples was found to be 

complete. Chain-of-custodies included sample identifications, date and time of collection, 

requested parameters, and relinquished/received signatures.

2.2 SAMPLE PRESERVATION AND TEMPERATURE UPON
LABORATORY RECEIPT

Samples collected were received preserved and intact at the project laboratory. Samples 

were received at the correct temperature (ambient) at the project laboratory.

2.3 HOLDING TIMES

Samples were extracted and analyzed within the holding time limits set by the respective 

USEPA methods.

2.4 BLANK CONTAMINATION

2.4.1 Method Blank

Method blanks were analyzed at the appropriate frequency as specified in the project 

laboratory’s QAPP.  Target compounds were not detected in method blanks.

2.5 LCS RECOVERY AND RPD

LCS/LCS duplicates were performed at the required frequency and were evaluated based 

on the following criteria:

• If the analyte recovery was above acceptance limits for the LCS or LCS 

duplicate, but the analyte was not detected in the associated batch, then data 

qualification was not required.

• If the analyte recovery was above acceptance limits for the LCS or LCS 

duplicate and the analyte was detected in the associated batch, then the analyte 

results were qualified “J”.

• If the analyte recovery was below acceptance limits for LCS or LCS duplicate 

then the analyte results in the associated analytical batch were qualified (“UJ” 

for non-detects and “J” for detected results).

• If the analyte recovery was less than 10 percent, the analyte results in the 

associated analytical batch were rejected and qualified “R”.
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LCS/LCSD percent recoveries and RPDs were within acceptance limits.

3.0 COMPLETENESS SUMMARY

Two types of completeness were calculated for this project: contract and technical.  

Results indicated as not reportable by the laboratory are not included in the completeness 

calculations. The following equations were used to calculate the two types of 

completeness:

The overall contract completeness, which includes the evaluation of protocol and contract 

deviations, which includes the evaluation of the QC parameters listed in Section 2.0, was 

100 percent.  The technical completeness attained for this monitoring period was 100 

percent.  The completeness results are provided in Table C-2. The results for the 

performance monitoring events were considered usable for the intended purposes and the 

project DQOs have been met.



Table1

Sampling and Analysis Schedule

Soil Vapor Monitoring Data Verification

Sample ID Lab ID Collected Sample Type Parameters

SVMW-1-30-40 PSD0832-01 4/14/2009 N VOCs

SVMW-1-90-100 PSD0832-02 4/14/2009 N VOCs

SVMW-1-140-150 PSD0832-03 4/14/2009 N VOCs

SVMW-1-190-200 PSD0832-04 4/14/2009 N VOCs

Notes:

N = Normal sample

VOCs = volatile organic compounds, analyzed by EPA Method TO-15
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Table 2

Completeness Summary

Soil Vapor Monitoring Data Verification

Parameters

Total Number of 

Samples

Number in 

Contractual 

Compliance

Percent 

Contractual 

Compliance

Number of 

Usable Results

Percent 

Technical 

Compliance

All analytes 4 4 100 4 100

Notes:
Percent Contractual Compliance = (Number of contract compliant results/Number of reported results) * 100
Percent Technical Compliance = (Number of usable results/Number of reported results) * 100

Volatile Organic Compounds by EPA Method TO-15
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SOIL VAPOR MONITORING DATA VERIFICATION SUMMARY

SITE MONITORING WELLS – AUGUST 2009

1.0 INTRODUCTION

This summary presents data verification results for soil-gas samples collected from the 

soil-vapor monitoring well at Universal Propulsion Company, Inc. (UPCO) during the 

August 2009 monitoring event.  The data review was performed in accordance with the 

procedures specified in the Remedial Investigation Workplan Vol. II Quality Assurance 

Project Plan (QAPP) (Hargis+Associates, Inc. 2004), USEPA Functional Guidelines for 

Organic Data Review (USEPA, 1999), and quality assurance and control parameters set 

by the project laboratory (TestAmerica).

A total of four soil-gas samples were collected during the monitoring event and submitted 

to TestAmerica for the following parameters:

• volatile organic compounds (VOCs) by USEPA Method TO15.

Table C-1 presents a summary of the sample identifications, laboratory sample 

identifications, and requested analytical parameters.  

2.0 QUALITY CONTROL PARAMETERS REVIEWED

Sample results were subject to a Level III data review that includes an evaluation of the 

following quality control (QC) parameters:

• Chain-of-Custody;

• Sample Preservation and Temperature Upon Laboratory Receipt

• Holding Times;

• Blank Contamination (method blanks);

• Surrogate Recovery (for organic parameters);

• Laboratory Control Sample (LCS) Recovery and Relative Percent Difference 

(RPD); and

• Calibration Verification Recovery.

The data qualifiers used to qualify the analytical results associated with QC parameters 

outside of the established data quality objectives are defined below:

J The analyte was positively identified; however, the result should be 

considered an estimated value.
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UJ The reporting limit is considered an estimated value.

R Quality control indicates that the data is not usable.

Results qualified as “J” or UJ” are of acceptable data quality and may be used 

quantitatively to fulfill the objectives of the analytical program, per EPA guidelines.

Results from this monitoring/investigation event that required data qualification are 

provided in Table C-2.

2.1 CHAIN-OF-CUSTODY

The chain-of-custody documentation associated with project samples was found to be 

complete. Chain-of-custodies included sample identifications, date and time of collection, 

requested parameters, and relinquished/received signatures.

2.2 SAMPLE PRESERVATION AND TEMPERATURE UPON
LABORATORY RECEIPT

Samples collected were received preserved and intact at the respective project laboratory. 

The samples were received by the laboratory at the correct temperature (20 degress

Celsius).

2.3 HOLDING TIMES

All samples were analyzed within the method-specific holding time limits.  

2.4 BLANK CONTAMINATION

2.4.1 Method Blank

Method blanks were analyzed at the appropriate frequency as specified in the project 

laboratory’s QAPP.  Target compounds were not detected in the method blanks.

2.4.4 Common Laboratory Contaminants

Per USEPA guidelines, common laboratory contaminants for VOC analysis are acetone, 

2-butanone (MEK), cyclohexane, and methylene chloride. Analytical results are qualified 

if the detected sample concentration is less than 10 times the method reporting limit. 

Common lab contaminant compounds were detected in the samples and were qualified 

“J” to indicate a potential bias.

2.5 SURROGATE RECOVERY

Surrogate recoveries for the organic analyses were within laboratory acceptance limits.
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2.6 LCS RECOVERY AND RPD

LCS/LCS duplicates were performed at the required frequency and were evaluated based 

on the following criteria:

• If the analyte recovery was above acceptance limits for the LCS or LCS 

duplicate, but the analyte was not detected in the associated batch, then data

qualification was not required.

• If the analyte recovery was above acceptance limits for the LCS or LCS 

duplicate and the analyte was detected in the associated batch, then the analyte 

results were qualified “J”.

• If the analyte recovery was below acceptance limits for LCS or LCS duplicate 

then the analyte results in the associated analytical batch were qualified (“UJ” 

for non-detects and “J” for detected results).

• If the analyte recovery was less than 10 percent, the analyte results in the 

associated analytical batch were rejected and qualified “R”.

LCS/LCSD percent recoveries and RPDs were within acceptance limits except for the 

following:

• The LCS and LCSD recoveries for 1,2,4-trichlorobenzene (138/150 percent) were 

above acceptance limits (65 to 135 percent) for the analytical batch P9I1029. Data 

qualification was not required because the associated samples were not detected 

for this analyte.

• The LCS and LCSD recoveries for 1,2,4-trichlorobenzene (156/161 percent) were 

above acceptance limits (65 to 135 percent) for the analytical batch P9I1102. Data 

qualification was not required because the associated samples were not detected 

for this analyte.

• The LCS recovery for 1,2,4-trimethylbenzene (136 percent) was above 

acceptance limits (65 to 135 percent) for the analytical batch P9I1102. Data 

qualification was not required because the LCSD recovery was within acceptance 

limits and the LCS recovery was barely outside acceptance limits.

• The LCS/LCSD RPD for 2-propanol (32 percent) was above its acceptance limit 

(25 percent) for analytical batch P9I1405. Data qualification was not required 

because the LCS/LCSD recoveries were within acceptance limits and the 

associated samples were not detected for this analyte.
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2.7 CALIBRATION VERIFICATION RECOVERY

The calibration verification recovery was above the method control limit for 1,2,4-
trichlorobenzene and 1,2,4-trimethylbenzene.  Data qualification was not required 
because the analytes were not detected and data was not impacted.

3.0 COMPLETENESS SUMMARY 

Two types of completeness were calculated for this project: contract and technical.  

Results indicated as not reportable by the laboratory are not included in the completeness 

calculations. The following equations were used to calculate the two types of 

completeness:

% Contract Completeness = •
Number of contract compliant results

Number of reported results
• ×100

% Technical Completeness = •
Number of usable results

Number of reported results
• ×100

The overall contract completeness, which includes the evaluation of protocol and contract 

deviations, which includes the evaluation of the QC parameters listed in Section 2.0, was 

97 percent (8 out of a total 248 results required qualification).  The technical 

completeness attained for this monitoring period was 100 percent.  The completeness 

results are provided in Table C-3. The results for the performance monitoring events were 

considered usable for the intended purposes and the project DQOs have been met.



Table 1

Sampling and Analysis Schedule

Soil Vapor Monitoring Data Verification

Sample ID Lab ID Collected Sample Type Parameters
SVMW-1-90-100 PSH1061-01 8/19/2009 N VOCs

SVMW-1-140-150 PSH1061-02 8/19/2009 N VOCs

SVMW-1-190-200 PSH1061-03 8/19/2009 N VOCs

SVMW-1-30-40 PSH1061-04 8/19/2009 N VOCs
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Table 2

Qualified Results

Soil Vapor Monitoring Data Verification

Sample ID Analyte Result Units
Data 

Qualifier
Comments

SVMW-1-90-100 Acetone 240 ppbv J
Qualified due to common laboratory 

contaminant

SVMW-1-90-100 2-Butanone 35 ppbv J
Qualified due to common laboratory 

contaminant

SVMW-1-90-100 Methylene Chloride 3.7 ppbv J
Qualified due to common laboratory 

contaminant

SVMW-1-140-150 Acetone 390 ppbv J
Qualified due to common laboratory 

contaminant

SVMW-1-140-150 2-Butanone 29 ppbv J
Qualified due to common laboratory 

contaminant

SVMW-1-190-200 Cyclohexane 0.76 ppbv J
Qualified due to common laboratory 

contaminant

SVMW-1-30-40 Acetone 610 ppbv J
Qualified due to common laboratory 

contaminant

SVMW-1-30-40 Methylene Chloride 3.2 ppbv J
Qualified due to common laboratory 

contaminant

Notes:

ppbv = parts per billion by volume

J = estimated result
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Table 3

Completeness Summary

Soil Vapor Monitoring Data Verification

Parameters
Total Number of 

Samples

Number in 

Contractual 

Compliance

Percent 

Contractual 

Compliance

Number of 

Usable Results

Percent 

Technical 

Compliance

Acetone 4 1a 100 4 100

2-Butanone 4 2a 100 4 100

Cyclohexane 4 3a 100 4 100

Methylene Chloride 4 2a 100 4 100

All analytes 4 4 100 4 100

Notes:
Percent Contractual Compliance = (Number of contract compliant results/Number of reported results) * 100
Percent Technical Compliance = (Number of usable results/Number of reported results) * 100

a = Qualified due to common laboratory contaminant

Volatile Organic Compounds by EPA Method TO-15

3994-003

Universal Propulsion Co., Inc.

Final RI Report

June 2011
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SOIL VAPOR MONITORING DATA VERIFICATION SUMMARY

SITE MONITORING WELLS – OCTOBER 2009

1.0 INTRODUCTION

This summary presents data verification results for soil-gas samples collected from the 

soil-vapor monitoring well at Universal Propulsion Company, Inc. (UPCO) during the 

October 2009 monitoring event. The data review was performed in accordance with the 

procedures specified in the Remedial Investigation Workplan Vol. II Quality Assurance 

Project Plan (QAPP) (Hargis+Associates, Inc. 2004), USEPA Functional Guidelines for 

Organic Data Review (USEPA, 1999), and quality assurance and control parameters set 

by the project laboratory (TestAmerica).

A total of 4 samples were collected and submitted to TestAmerica for the following 

parameters:

• volatile organic compounds (VOCs) by USEPA Method TO-15

Table C-1 lists the samples and associated analytical parameters.

1.1 Data Quality Assessment

Sample results were subject to a Level III data review that includes an evaluation of the 

following quality control (QC) parameters:

• sample receipt temperatures;

• holding times;

• method blanks;

• laboratory control samples/laboratory control sample duplicates (LCS); and

• common laboratory contaminants.

Qualified results are summarized in Table C-2.

1.2 Data Qualifiers

The data qualifiers used to qualify analytical results associated with QC parameters 

outside data quality objectives are defined below:

J The analyte was positively identified; however, the result should be 

considered an estimated value.

UJ The reporting limit is considered an estimated value.
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R Quality control indicates that the data is not usable

Results qualified as “J” or UJ” are of acceptable data quality and may be used 

quantitatively to fulfill the objectives of the analytical program, per USEPA guidelines.  

The results associated with this sampling event required no data qualification.  

1.3 Sample Preservation and Temperature Upon Laboratory Receipt

Samples were received intact and at the correct temperature (ambient) at the project 

laboratory.

1.4 Holding Times

Samples were extracted and analyzed within the holding time limits set by the respective 

USEPA methods.

1.5 Blank Contamination

Method blanks were performed at the required frequencies. Target compounds were not 

detected in the blanks.

1.6 LCS/LCS Duplicate Recovery and Relative Percent Difference

LCS/LCS duplicates were performed at the required frequency and were evaluated based 

on the following criteria:

• If the analyte recovery was above acceptance limits for LCS or LCS duplicate 
but the analyte was not detected in the associated batch, then data 
qualification was not required.

• If the analyte recovery was above acceptance limits for LCS or LCS duplicate 
and the analyte was detected in the associated batch, then the analyte results 
were qualified “J”.

• If the analyte recovery was below acceptance limits for LCS or LCS duplicate 
then the analyte results in the associated analytical batch were qualified (“UJ” 
for non-detects and “J” for detected results).

• If the analyte recovery was less than 10 percent, the analyte results in the 
associated analytical batch were rejected and qualified “R”.

Percent recoveries and RPDs for the LCS/LCS duplicates were within acceptance limits.
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1.7 Common Laboratory Contaminants

Per USEPA guidelines, common laboratory contaminants for VOC analysis are acetone, 

2-butanone (MEK), cyclohexane, and methylene chloride. Analytical results are qualified 

if the detected sample concentration is less than 10 times the method reporting limit. 

Common lab contaminant compounds were not detected in the samples associated with 

the monitoring events except for the following:

• Acetone was detected in samples SVMW-1-30-40, SVMW-1-140-150, and 

SVMW-1-190-200 collected October 27, 2009.  Data were qualified “J” to 

indicate a potential bias.

• Methylene chloride was detected in samples SVMW-1-30-40 and SVMW-1-

90-100 collected October 27, 2009. Data were qualified “J” to indicate a 

potential bias.

1.8 Completeness Summary 

Two types of completeness were calculated for this project: contract and technical. As 

specified in the project DQOs, the goal for completeness for the site is 90 percent. 

Results indicated as not reportable by the laboratory are not included in the completeness 

calculations. The following equations are used to calculate the two types of completeness.

% Contract Completeness =

(Number of contract compliant results/

Number of reported results)

x 100

% Technical Completeness =

(Number of usable results/Number of reported results)

x 100

The overall contract completeness included the evaluation of the protocol and contract 

deviations for holding times, blanks, and LCS/LCSD attained for the field samples was 

100 percent. The technical completeness, which included all QC parameters, attained for 

the field samples was 98 percent. The completeness results are provided in Table C-3.

All of the results were considered usable for the intended purposes and the project DQOs 

have been met.



Table 1

Sampling and Analysis Schedule

Soil Vapor Monitoring Data Verification

Sample ID Lab ID Collected Sample Type Parameters
SVMW-1-30-40 PSJ1585-01 10/27/2009 N VOCs

SVMW-1-90-100 PSJ1585-02 10/27/2009 N VOCs
SVMW-1-140-150 PSJ1585-03 10/27/2009 N VOCs
SVMW-1-190-200 PSJ1585-04 10/27/2009 N VOCs

Notes:

N = Normal sample

VOCs = volatile organic compounds, analyzed by USEPA Method TO-15
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Table 2
Qualified Results

Soil Vapor Monitoring Data Verification

Sample ID Analyte Result Units Data Qualifier Comments

SVMW-1-30-40 Acetone 1500 ug/m
3 J

Qualified due to presence of common 

laboratory contaminant

SVMW-1-30-40 Methylene chloride 270 ug/m
3 J

Qualified due to presence of common 

laboratory contaminant

SVMW-1-90-100 Methylene chloride 660 ug/m
3 J

Qualified due to presence of common 

laboratory contaminant

SVMW-1-140-150 Acetone 1400 ug/m
3 J

Qualified due to presence of common 

laboratory contaminant

SVMW-1-190-200 Acetone 360 ug/m
3 J

Qualified due to presence of common 

laboratory contaminant

Notes:

ug/m3 = microgram per cubic meter

J = Estimated result

3994-003
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Table 3

Completeness Summary

Soil Vapor Monitoring Data Verification

Parameters

Total Number of 

Samples

Number in 

Contractual 

Compliance

Percent 

Contractual 

Compliance

Number of 

Usable Results

Percent 

Technical 

Compliance

Acetone 4 1a 25 4 100

Methylene chloride 4 2a 50 4 100

All other analytes 240 240 100.0 240 100

TOTAL 248 243 98.0 248 100

Notes:
Percent Contractual Compliance = (Number of contract compliant results/Number of reported results) * 100
Percent Technical Compliance = (Number of usable results/Number of reported results) * 100
a Qualified due to presence of common laboratory contaminant.

Volatile Organic Compounds by EPA Method TO-15
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Universal Propulsion Co., Inc.

Final RI Report

June 2011



3994-003 1 Final RI Report
Universal Propulsion Co., Inc. June 2011

SOIL VAPOR MONITORING DATA VERIFICATION SUMMARY

SITE SOIL VAPOR MONITORING WELLS- JUNE 2010

1.0 INTRODUCTION

This summary presents data verification results for soil-gas samples collected from the 

soil-vapor monitoring well at Universal Propulsion Company, Inc. (UPCO) during the 

June 2010 monitoring event. The data review was performed in accordance with the 

procedures specified in the Remedial Investigation Workplan Vol. II Quality Assurance 

Project Plan (QAPP) (Hargis+Associates, Inc. 2004), USEPA Functional Guidelines for 

Organic Data Review (USEPA, 1999), and quality assurance and control parameters set 

by the project laboratory (TestAmerica).

A total of four samples were collected and submitted to TestAmerica for the following 

parameters:

• volatile organic compounds (VOCs) by USEPA Method TO-15

Table C-1 lists the samples and associated analytical parameters.

2.0 QUALITY CONTROL PARAMETERS REVIEWED

Sample results were subject to a Level III data review that includes an evaluation of the 

following quality control (QC) parameters:

• Chain-of-Custody;

• Sample preservation and Temperature Upon Laboratory Receipt;

• Holding Times;

• Blank Contamination (method blanks); and

• Laboratory Control Sample (LCS) Recovery and Relative Percent Difference 

(RPD).

The data qualifiers used to qualify the analytical results associated with QC parameters 

outside of the established data quality objectives are defined below:

J The analyte was positively identified; however, the result should be 

considered an estimated value.

UJ The reporting limit is considered an estimated value.

R Quality control indicates that the data is not usable.
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Results qualified as “J” or UJ” are of acceptable data quality and may be used 

quantitatively to fulfill the objectives of the analytical program, per EPA guidelines.

2.1 CHAIN-OF-CUSTODY

The chain-of-custody documentation associated with project samples was found to be 

complete. Chain-of-custodies included sample identifications, date and time of collection, 

requested parameters, and relinquished/received signatures.

2.2 SAMPLE PRESERVATION AND TEMPERATURE UPON
LABORATORY RECEIPT

Samples collected were received preserved and intact at the project laboratory. Samples 

were received at the correct temperature (ambient) at the project laboratory.

2.3 HOLDING TIMES

Samples were extracted and analyzed within the holding time limits set by the respective 

USEPA methods.

2.4 BLANK CONTAMINATION

2.4.1 Method Blank

Method blanks were analyzed at the appropriate frequency as specified in the project 

laboratory’s QAPP.  Target compounds were not detected in method blanks.

2.5 LCS RECOVERY AND RPD

LCS/LCS duplicates were performed at the required frequency and were evaluated based 

on the following criteria:

• If the analyte recovery was above acceptance limits for the LCS or LCS 

duplicate, but the analyte was not detected in the associated batch, then data 

qualification was not required.

• If the analyte recovery was above acceptance limits for the LCS or LCS 

duplicate and the analyte was detected in the associated batch, then the analyte 

results were qualified “J”.

• If the analyte recovery was below acceptance limits for LCS or LCS duplicate 

then the analyte results in the associated analytical batch were qualified (“UJ” 

for non-detects and “J” for detected results).

• If the analyte recovery was less than 10 percent, the analyte results in the 

associated analytical batch were rejected and qualified “R”.
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LCS/LCSD percent recoveries and RPDs were within acceptance limits.

2.6 COMMON LABORATORY CONTAMINANTS

Per USEPA guidelines, common laboratory contaminants for VOC analysis are acetone, 

2-butanone (MEK), cyclohexane, and methylene chloride. Analytical results are qualified 

if the detected sample concentration is less than 10 times the method reporting limit. 

Common lab contaminant compounds were not detected in the samples associated with 

the monitoring events except for the following:

• Acetone was detected in samples SVMW-1-30-40, SVMW-1-90-100, 

SVMW-1-140-150, and SVMW-1-190-200 collected June 16, 2010.  Data 

were qualified “J” to indicate a potential bias.

• 2-Butanone (MEK) was detected in samples SVMW-1-30-40, SVMW-1-90-

100, SVMW-1-140-150, and SVMW-1-190-200 collected June 16, 2010. Data 

were qualified “J” to indicate a potential bias.

3.0 COMPLETENESS SUMMARY

Two types of completeness were calculated for this project: contract and technical.  

Results indicated as not reportable by the laboratory are not included in the completeness 

calculations. The following equations were used to calculate the two types of 

completeness:

The overall contract completeness, which includes the evaluation of protocol and contract 

deviations, which includes the evaluation of the QC parameters listed in Section 2.0, was 

97.1 percent.  The technical completeness attained for this monitoring period was 100 

percent.  The completeness results are provided in Table C-2. The results for the 

performance monitoring events were considered usable for the intended purposes and the 

project DQOs have been met.



Table 1

Sampling and Analysis Schedule

Soil Vapor Monitoring Data Verification

Sample ID Lab ID Collected Sample Type Parameters

SVMW-1-30-40 PTF1008-01 6/16/2010 N VOCs

SVMW-1-90-100 PTF1008-02 6/16/2010 N VOCs

SVMW-1-140-150 PTF1008-03 6/16/2010 N VOCs

SVMW-1-190-200 PTF1008-04 6/16/2010 N VOCs
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Table 2
Qualified Results

Soil Vapor Monitoring Data Verification

Sample ID Analyte Result Units Data Qualifier Comments

SVMW-1-30-40 Acetone 740 ppbv J
Qualified due to presence of common 

laboratory contaminant

SVMW-1-30-40 2-Butanone 66 ppbv J
Qualified due to presence of common 

laboratory contaminant

SVMW-1-90-100 Acetone 280 ppbv J
Qualified due to presence of common 

laboratory contaminant

SVMW-1-90-100 2-Butanone 37 ppbv J
Qualified due to presence of common 

laboratory contaminant

SVMW-1-140-150 Acetone 710 ppbv J
Qualified due to presence of common 

laboratory contaminant

SVMW-1-140-150 2-Butanone 73 ppbv J
Qualified due to presence of common 

laboratory contaminant

SVMW-1-190-200 Acetone 380 ppbv J
Qualified due to presence of common 

laboratory contaminant

SVMW-1-190-200 2-Butanone 40 ppbv J
Qualified due to presence of common 

laboratory contaminant

Notes:

ppbv = parts per billion by volume

J = Estimated result

3994-003
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Table 3

Completeness Summary

Soil Vapor Monitoring Data Verification

Parameters

Total Number of 

Samples

Number in 

Contractual 

Compliance

Percent 

Contractual 

Compliance

Number of 

Usable Results

Percent 

Technical 

Compliance

Acetone 4 0a 0 4 100

2-Butanone 4 0a 0 4 100

All other analytes 272 272 100 272 100

TOTAL 280 272 97.1 280 100

Notes:
Percent Contractual Compliance = (Number of contract compliant results/Number of reported results) * 100
Percent Technical Compliance = (Number of usable results/Number of reported results) * 100
a Qualified due to presence of common laboratory contaminant.

Volatile Organic Compounds by EPA Method TO-15
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June 2011
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SOIL VAPOR DATA VERIFICATION SUMMARY

SOIL VAPOR MONITORING WELL- FEBRUARY 2010

1.0 INTRODUCTION

This summary presents data verification results for soil-gas samples collected from the 

soil-vapor monitoring well at Universal Propulsion Company, Inc. (UPCO) during the 

February 2011 monitoring event. The data review was performed in accordance with the 

procedures specified in the Remedial Investigation Workplan Vol. II Quality Assurance 

Project Plan (QAPP) (Hargis+Associates, Inc. 2004), USEPA Functional Guidelines for 

Organic Data Review (USEPA, 1999), and quality assurance and control parameters set 

by the project laboratory (TestAmerica).

A total of 4 samples were collected and submitted to TestAmerica for the following 

parameters:

• volatile organic compounds (VOCs) by USEPA Method TO-15

Table C-1 lists the samples and associated analytical parameters.

1.1 Data Quality Assessment

Sample results were subject to a Level III data review that includes an evaluation of the 

following quality control (QC) parameters:

• sample receipt temperatures;

• holding times;

• method blanks;

• laboratory control samples/laboratory control sample duplicates (LCS); and

• common laboratory contaminants.

Qualified results are summarized in Table C-2.

1.2 Data Qualifiers

The data qualifiers used to qualify analytical results associated with QC parameters 

outside data quality objectives are defined below:

J The analyte was positively identified; however, the result should be 

considered an estimated value.
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UJ The reporting limit is considered an estimated value.

R Quality control indicates that the data is not usable

Results qualified as “J” or UJ” are of acceptable data quality and may be used 

quantitatively to fulfill the objectives of the analytical program, per USEPA guidelines.  

The results associated with this sampling event required no data qualification.  

1.3 Sample Preservation and Temperature Upon Laboratory Receipt

Samples were received intact and at the correct temperature (ambient) at the project 

laboratory.

1.4 Holding Times

Samples were extracted and analyzed within the holding time limits set by the respective 

USEPA methods.

1.5 Blank Contamination

Method blanks were performed at the required frequencies. Target compounds were not 

detected in the blanks.

1.6 LCS/LCS Duplicate Recovery and Relative Percent Difference

LCS/LCS duplicates were performed at the required frequency and were evaluated based 

on the following criteria:

• If the analyte recovery was above acceptance limits for LCS or LCS duplicate 
but the analyte was not detected in the associated batch, then data 
qualification was not required.

• If the analyte recovery was above acceptance limits for LCS or LCS duplicate 
and the analyte was detected in the associated batch, then the analyte results 
were qualified “J”.

• If the analyte recovery was below acceptance limits for LCS or LCS duplicate 
then the analyte results in the associated analytical batch were qualified (“UJ” 
for non-detects and “J” for detected results).

• If the analyte recovery was less than 10 percent, the analyte results in the 
associated analytical batch were rejected and qualified “R”.

Percent recoveries and RPDs for the LCS/LCS duplicates were within acceptance limits.
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1.7 Common Laboratory Contaminants

Per USEPA guidelines, common laboratory contaminants for VOC analysis are acetone, 

2-butanone (MEK), cyclohexane, and methylene chloride. Analytical results are qualified 

if the detected sample concentration is less than 10 times the method reporting limit. 

Common lab contaminant compounds were not detected in the samples associated with 

the monitoring events except for the following:

• Acetone was detected in samples SVMW-1-30-40, SVMW-1-90-100, 

SVMW-1-140-150, and SVMW-1-190-200 collected February 24, 2011.  

Data were qualified “J” to indicate a potential bias.

• Methylene chloride was detected in samples SVMW-1-30-40 and SVMW-1-

90-100 collected February 24, 2011. Data were qualified “J” to indicate a 

potential bias.

• Cyclohexane was detected in sample SVMW-1-90-100 collected February 24, 

2011. Data was qualified “J” to indicate a potential bias.

• 2-Butanone was detected in sample SVMW-1-140-150 collected February 24, 

2011. Data was qualified “J” to indicate a potential bias.

1.8 Completeness Summary 

Two types of completeness were calculated for this project: contract and technical. As 

specified in the project DQOs, the goal for completeness for the site is 90 percent. 

Results indicated as not reportable by the laboratory are not included in the completeness 

calculations. The following equations are used to calculate the two types of completeness.

% Contract Completeness =

(Number of contract compliant results/

Number of reported results)

x 100

% Technical Completeness =

(Number of usable results/Number of reported results)

x 100

The overall contract completeness included the evaluation of the protocol and contract 

deviations for holding times, blanks, and LCS/LCSD attained for the field samples was 

97 percent. The technical completeness, which included all QC parameters, attained for 

the field samples was 100 percent. The completeness results are provided in Table C-3.

All of the results were considered usable for the intended purposes and the project DQOs 

have been met.



Table 1

Sampling and Analysis Schedule

Soil Vapor Monitoring Data Verification

Sample ID Lab ID Collected Sample Type Parameters
SVMW-1-30-40 PUB1539-01 2/24/2011 N VOCs

SVMW-1-90-100 PUB1539-02 2/24/2011 N VOCs
SVMW-1-140-150 PUB1539-03 2/24/2011 N VOCs
SVMW-1-190-200 PUB1539-04 2/24/2011 N VOCs

Notes:

N = Normal sample

VOCs = volatile organic compounds, analyzed by USEPA Method TO-15
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Table 2
Qualified Results

Soil Vapor Monitoring Data Verification

Sample ID Analyte Result Units Data Qualifier Comments

SVMW-1-30-40 Acetone 76 ug/m
3 J

Qualified due to presence of common 

laboratory contaminant

SVMW-1-30-40 Methylene chloride 1.0 ug/m
3 J

Qualified due to presence of common 

laboratory contaminant

SVMW-1-90-100 Acetone 25 ug/m
3 J

Qualified due to presence of common 

laboratory contaminant

SVMW-1-90-100 Cyclohexane 0.76 ug/m
3 J

Qualified due to presence of common 

laboratory contaminant

SVMW-1-90-100 Methylene chloride 3.0 ug/m
3 J

Qualified due to presence of common 

laboratory contaminant

SVMW-1-140-150 Acetone 46 ug/m
3 J

Qualified due to presence of common 

laboratory contaminant

SVMW-1-140-150 2-Butanone 9.6 ug/m
3 J

Qualified due to presence of common 

laboratory contaminant

SVMW-1-190-200 Acetone 45 ug/m3 J
Qualified due to presence of common 

laboratory contaminant

Notes:

ug/m3 = microgram per cubic meter

J = Estimated result
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Table 3

Completeness Summary

Soil Vapor Monitoring Data Verification

Parameters

Total Number of 

Samples

Number in 

Contractual 

Compliance

Percent 

Contractual 

Compliance

Number of 

Usable Results

Percent 

Technical 

Compliance

Acetone 4 0a 0 4 100

2-Butanone 4 3a 75 4 100

Cyclohexane 4 3a 75 4 100

Methylene Chloride 4 2a 50 4 100

All other analytes 264 264 100 264 100

TOTAL 280 272 97 280 100

Notes:
Percent Contractual Compliance = (Number of contract compliant results/Number of reported results) * 100
Percent Technical Compliance = (Number of usable results/Number of reported results) * 100
a Qualified due to presence of common laboratory contaminant.

Volatile Organic Compounds by EPA Method TO-15

3994-018
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Final RI Report

June 2011
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SOIL VAPOR MONITORING DATA VERIFICATION SUMMARY

SOIL VAPOR MONITORING WELL- APRIL 2011

1.0 INTRODUCTION

This summary presents data verification results for soil-gas samples collected from the 

soil-vapor monitoring well at Universal Propulsion Company, Inc. (UPCO) during the 

April 2011 monitoring event.  The data review was performed in accordance with the 

procedures specified in the Remedial Investigation Workplan Vol. II Quality Assurance 

Project Plan (QAPP) (Hargis+Associates, Inc. 2004), USEPA Functional Guidelines for 

Organic Data Review (USEPA, 1999), and quality assurance and control parameters set 

by the project laboratory (TestAmerica).

A total of four soil-gas samples were collected during the monitoring event and submitted 

to TestAmerica for the following parameters:

• volatile organic compounds (VOCs) by USEPA Method TO15.

Table C-1 presents a summary of the sample identifications, laboratory sample 

identifications, and requested analytical parameters.  

2.0 QUALITY CONTROL PARAMETERS REVIEWED

Sample results were subject to a Level III data review that includes an evaluation of the 

following quality control (QC) parameters:

• Chain-of-Custody;

• Sample Preservation and Temperature Upon Laboratory Receipt

• Holding Times;

• Blank Contamination (method blanks);

• Surrogate Recovery (for organic parameters);

• Laboratory Control Sample (LCS) Recovery and Relative Percent Difference 

(RPD); and

• Calibration Verification Recovery.

The data qualifiers used to qualify the analytical results associated with QC parameters 

outside of the established data quality objectives are defined below:

J The analyte was positively identified; however, the result should be 

considered an estimated value.

UJ The reporting limit is considered an estimated value.
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R Quality control indicates that the data is not usable.

Results qualified as “J” or UJ” are of acceptable data quality and may be used 

quantitatively to fulfill the objectives of the analytical program, per EPA guidelines.

Results from this monitoring/investigation event that required data qualification are 

provided in Table C-2.

2.1 CHAIN-OF-CUSTODY

The chain-of-custody documentation associated with project samples was found to be 

complete. Chain-of-custodies included sample identifications, date and time of collection, 

requested parameters, and relinquished/received signatures.

2.2 SAMPLE PRESERVATION AND TEMPERATURE UPON
LABORATORY RECEIPT

Samples collected were received preserved and intact at the respective project laboratory. 

The samples were received by the laboratory at the correct temperature (20 degress

Celsius).

2.3 HOLDING TIMES

All samples were analyzed within the method-specific holding time limits.  

2.4 BLANK CONTAMINATION

2.4.1 Method Blank

Method blanks were analyzed at the appropriate frequency as specified in the project 

laboratory’s QAPP.  Target compounds were not detected in the method blanks.

2.4.4 Common Laboratory Contaminants

Per USEPA guidelines, common laboratory contaminants for VOC analysis are acetone, 

2-butanone (MEK), cyclohexane, and methylene chloride. Analytical results are qualified 

if the detected sample concentration is less than 10 times the method reporting limit. 

Common lab contaminant compounds were detected in the samples and were qualified 

“J” to indicate a potential bias.

2.5 SURROGATE RECOVERY

Surrogate recoveries for the organic analyses were within laboratory acceptance limits.

2.6 LCS RECOVERY AND RPD

LCS/LCS duplicates were performed at the required frequency and were evaluated based 

on the following criteria:
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• If the analyte recovery was above acceptance limits for the LCS or LCS 

duplicate, but the analyte was not detected in the associated batch, then data

qualification was not required.

• If the analyte recovery was above acceptance limits for the LCS or LCS 

duplicate and the analyte was detected in the associated batch, then the analyte 

results were qualified “J”.

• If the analyte recovery was below acceptance limits for LCS or LCS duplicate 

then the analyte results in the associated analytical batch were qualified (“UJ” 

for non-detects and “J” for detected results).

• If the analyte recovery was less than 10 percent, the analyte results in the 

associated analytical batch were rejected and qualified “R”.

LCS/LCSD percent recoveries and RPDs were within acceptance limits except for the 

following:

• The LCS recovery for naphthalene and n-butylbenzene (156 and 135 percent, 

respectively) was above acceptance limits for the analytical batch 11D1017. Data 

qualification was not required because the associated samples were not detected 

for these analytes.

• The LCS duplicate recovery for several analytes was above acceptance limits for 

the analytical batch 11D1017. Data qualification was not required because the 

associated samples were not detected for these analytes.

3.0 COMPLETENESS SUMMARY 

Two types of completeness were calculated for this project: contract and technical.  

Results indicated as not reportable by the laboratory are not included in the completeness 

calculations. The following equations were used to calculate the two types of 

completeness:

% Contract Completeness = •
Number of contract compliant results

Number of reported results
• ×100

% Technical Completeness = •
Number of usable results

Number of reported results
• ×100
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The overall contract completeness, which includes the evaluation of protocol and contract 

deviations, which includes the evaluation of the QC parameters listed in Section 2.0, was 

99 percent (4 out of a total 280 results required qualification).  The technical 

completeness attained for this monitoring period was 100 percent.  The completeness 

results are provided in Table C-3. The results for the performance monitoring events were 

considered usable for the intended purposes and the project DQOs have been met.



Table 1

Sampling and Analysis Schedule

Soil Vapor Monitoring Data Verification

Sample ID Lab ID Collected Sample Type Parameters
SVMW-1-30-40 PUD1452-01 4/25/2011 N VOCs

SVMW-1-90-100 PUD1452-02 4/25/2011 N VOCs

SVMW-1-140-150 PUD1452-03 4/25/2011 N VOCs

SVMW-1-190-200 PUD1452-04 4/25/2011 N VOCs
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Table 2

Qualified Results

Soil Vapor Monitoring Data Verification

Sample ID Analyte Result Units
Data 

Qualifier
Comments

SVMW-1-30-40 Acetone 1500 ppbv J
Qualified due to common laboratory 

contaminant

SVMW-1-90-100 Acetone 2500 ppbv J
Qualified due to common laboratory 

contaminant

SVMW-1-140-150 Acetone 1200 ppbv J
Qualified due to common laboratory 

contaminant

SVMW-1-190-200 2-Butanone 84 ppbv J
Qualified due to common laboratory 

contaminant

Notes:

ppbv = parts per billion by volume

J = estimated result
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Table 3

Completeness Summary

Soil Vapor Monitoring Data Verification

Parameters
Total Number of 

Samples

Number in 

Contractual 

Compliance

Percent 

Contractual 

Compliance

Number of 

Usable Results

Percent 

Technical 

Compliance

Acetone 4 1a 25 4 100

2-Butanone 4 3a 75 4 100

All other analytes 4 4 100 4 100

Notes:
Percent Contractual Compliance = (Number of contract compliant results/Number of reported results) * 100
Percent Technical Compliance = (Number of usable results/Number of reported results) * 100

a = Qualified due to common laboratory contaminant

Volatile Organic Compounds by EPA Method TO-15

3994-003
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Final RI Report

June 2011
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WATERBORE AREA DATA VERIFICATION SUMMARY

INTRODUCTION

This summary presents data verification results for samples collected from Universal 

Propulsion Company, Inc. (UPCO) at the Waterbore Area from October 5 through 

November 20, 2004. The data review was performed in accordance with the procedures 

specified in the Quality Assurance Project Plan (QAPP) (H+A 2004), EPA Functional 

Guidelines for Inorganic Data Validation (EPA, 2002), and quality assurance and control 

parameters set forth by the project laboratory (Del Mar Analytical).

A total of 146 soil samples were collected and submitted to Del Mar Analytical for the 

following parameters:

• lead by EPA Method 6010;

• perchlorate by EPA Method 314; and

• nitrate by EPA Method 300.

Additionally, fifteen field quality assurance samples (i.e., field duplicates) were collected 

and analyzed as part of the sampling event. Table 1 presents the samples and associated 

analytical parameters.

Data Quality Assessment

Sample results were subject to data verification review that included an evaluation of the 

following quality control (QC) parameters:

• chain-of-custody records;

• sample holding times;

• method blank and equipment rinsate blank results;

• field duplicate sample results;

• laboratory control samples (LCS); and

• matrix spike/matrix spike duplicates (MS/MSD).

As per the QAPP, data validation was performed on approximately 10 percent of the 

samples. Data validation included an evaluation of the following additional QC 

parameters:

• initial and continuing calibration results;

• interference check samples;
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• result calculations and documentation procedures;

• review of dilutions and reanalysis of samples;

• sample preparations (extraction/digestion logs); and

• laboratory QC check samples, as applicable. 

Results that require qualification based on the data verification review are summarized in 

Table 2. 

Data Qualifiers

The data qualifiers used to qualify analytical results associated with QC parameters 

outside data quality objectives are defined below:

J The analyte was positively identified; however, the result should be 
considered an estimated value.

UJ The reporting limit is considered an estimated value.

R Quality control indicates that the data is not usable

Results qualified as “J” or UJ” are of acceptable data quality and may be used to fulfill 

the objectives of the analytical program, per EPA guidelines.

Sample Preservation and Temperature Upon Laboratory Receipt

Samples collected were received intact and at the correct temperature (4+2 °C) at the 

project laboratory. However, three batches of samples (collected on 10/7-10/8/04, 10/15-

10/16/04, and 11/5-11/8/04) were reported by the lab to have arrival temperatures of 8.6, 

6.0, and 8.7 °C, respectively. These temperature outliers are not considered to have 

impacted the sample results; therefore, data qualification was not required.

Holding Times

Samples were extracted and analyzed within the holding time limits set forth by the 

respective EPA methods.

Method Blank Contamination

Method blanks were performed at the required frequencies. No target compounds were 

detected in the blanks.
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LCS/LCS Duplicate Recovery and Relative Percent Difference

LCS/LCS duplicates were performed at the required frequency and the percent recovery 

and relative percent difference (RPD) were within acceptance limits. LCS/LCS duplicate 

samples were evaluated based on the following criteria:

• If the analyte recovery was above acceptance limits for LCS or LCS duplicate but 
the analyte was not detected in the associated batch, then data qualification was 
not required.

• If the analyte recovery was above acceptance limits for LCS or LCS duplicate 
and the analyte was detected in the associated batch, then the analyte results were 
qualified “J”.

• If the analyte recovery was below acceptance limits for LCS or LCS duplicate 
then the analyte results in the associated analytical batch were qualified (“UJ” for 
non-detects and “J” for detected results).

• If the analyte recovery was less than 10 percent, the analyte results in the 
associated analytical batch were rejected and qualified “R”.

MS/MSD Recovery and RPD

MS/MSD samples were performed at the required frequency were evaluated by the 

following criteria:

• If MS or MSD recovery for an analyte is above acceptance limits but the analyte 
in not detected in the samples in the associated analytical batch, then data 
qualification was not required.

• If MS or MSD recovery for an analyte is above acceptance limits and the analyte 
is detected in the samples in the associated analytical batch, the analyte results 
were qualified “J”.

• Low MS/MSD recoveries for inorganic parameters result in sample qualification 
of the associated analytical batch.

• Low MS/MSD recoveries for organic parameters result in the data qualification of 
the unspiked sample rather than the analytical batch.

• Results were not qualified based on batch (i.e., non-project specific) MS/MSD 
recoveries.

Percent recoveries and RPDs for the MS/MSDs were within acceptance limits with the 

following exceptions:

• Sample WB-SB06-125 had MS/MSD recoveries for perchlorate (-20 and 260
percent) that were outside of the control limits (80 to 120 percent). Data 
qualification was not required since the sample concentration was greater than 
four times the spike concentration.
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• Sample WB-SB06-175 had low MS/MSD recoveries (-4 and -4 percent) for 
perchlorate. Data qualification was not required since the sample 
concentration was greater than four times the spike concentration.

• Sample WB-SB07-30 had MS/MSD recoveries for perchlorate (-2120 and 520
percent) that were outside of the control limits. Data qualification was not 
required since the sample concentration was greater than four times the spike 
concentration.

• Sample WB-SB07-100 had MS/MSD recoveries for perchlorate (42 and 64
percent) that were outside of the control limits. Data qualification was not 
required since the sample concentration was greater than four times the spike 
concentration.

• Sample WB-SB07-150 had MS/MSD recoveries for perchlorate (78 and 160
percent) that were outside of the control limits. The samples associated with 
this analytical batch were qualified with “J” to indicate potential bias.

• Sample WB-SB02-10 had MS/MSD recoveries for perchlorate (38 and 90
percent) and an RPD result of 21 percent that were outside of the control 
limits. The samples associated with this analytical batch were qualified with 
“J” or “UJ” to indicate potential bias.

• Sample WB-SB10-100 had MS/MSD recoveries for perchlorate (36 and 30 
percent) that were outside of the control limits. Data qualification was not 
required since the sample concentration was greater than four times the spike 
concentration.

Field Duplicates

Four field duplicates were collected and submitted for analyses. The RPD between the 

field duplicates and their associated samples were calculated and presented in Table 3. 

Field duplicates were evaluated by the following criteria:

• If an analyte is detected at a concentration greater than five times the method 
reporting limit, the RPD should be equal to or less than 30 percent.

• If an analyte is detected at a concentration less than five times the method 
reporting limit, the difference between the sample and the field duplicate should 
not exceed the method reporting limit.

ADDITIONAL DATA VALIDATION PARAMETERS

Level IV data package was requested for samples collected November 10 through 16,

2004 (lab report numbers PNK0348 and PNK0423). Calibration procedures and 

additional QC check samples were within acceptable criteria.
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Completeness Summary 

Two types of completeness were calculated for this project: contract and technical. As 

specified in the project DQOs, the goal for completeness for the site is 90 percent. The 

following equations are used to calculate the two types of completeness.

% Contract Completeness =
(Number of contract compliant results/

Number of reported results)
x 100

% Technical Completeness =
(Number of usable results/Number of reported results)

x 100

The overall contract completeness included the evaluation of the protocol and contract 

deviations for holding times, blanks, MS/MSD, and LCS. The technical completeness, 

which included all QC parameters, attained for the field samples was 100 percent. The 

completeness results are provided in Table 4. All of the results were considered usable 

for the intended purposes and the project DQOs have been met.



WB Table 1

Sampling and Analysis Schedule

Waterbore Area Data Verification

Sample ID Lab ID Collected Sample Type Parameters

WB-SB01-10 PNJ0489-01 10/18/2004 N Perchlorate, Lead, Nitrate

WB-SB01-20 PNJ0489-02 10/18/2004 N Perchlorate, Lead, Nitrate

WB-SB01-30 PNJ0489-03 10/18/2004 N Perchlorate, Lead, Nitrate

WB-SB01-40 PNJ0489-05 10/18/2004 N Perchlorate, Lead, Nitrate

WB-SB01-50 PNJ0489-07 10/18/2004 N Perchlorate, Lead, Nitrate

WB-SB01-60 PNJ0489-11 10/19/2004 N Perchlorate, Lead, Nitrate

WB-SB01-70 PNJ0534-01 10/19/2004 N Perchlorate, Lead, Nitrate

WB-SB01-80 PNJ0534-03 10/19/2004 N Perchlorate, Lead, Nitrate

WB-SB01-90 PNJ0534-05 10/19/2004 N Perchlorate, Lead, Nitrate

WB-SB01-100 PNJ0534-08 10/19/2004 N Perchlorate, Lead, Nitrate

WB-SB01-125 PNJ0534-09 10/20/2004 N Perchlorate, Lead, Nitrate

WB-SB01-150 PNJ0565-02 10/20/2004 N Perchlorate, Lead, Nitrate

WB-SB01-165 PNJ0685-06 10/26/2004 N Perchlorate, Lead, Nitrate

WB-SB02-10 PNJ0433-01 10/14/2004 N Perchlorate, Lead, Nitrate

WB-SB02-20 PNJ0433-02 10/14/2004 N Perchlorate, Lead, Nitrate

WB-SB02-30 PNJ0433-03 10/14/2004 N Perchlorate, Lead, Nitrate

WB-SB02-40 PNJ0433-04 10/14/2004 N Perchlorate, Lead, Nitrate

WB-SB02-50 PNJ0433-06 10/15/2004 N Perchlorate, Lead, Nitrate

WB-SB02-60 PNJ0433-07 10/15/2004 N Perchlorate, Lead, Nitrate

WB-SB02-70 PNJ0468-01 10/15/2004 N Perchlorate, Lead, Nitrate

WB-SB02-80 PNJ0468-02 10/15/2004 N Perchlorate, Lead, Nitrate

WB-SB02-90 PNJ0468-03 10/15/2004 N Perchlorate, Lead, Nitrate

WB-SB02-100 PNJ0468-04 10/15/2004 N Perchlorate, Lead, Nitrate

WB-SB02-125 PNJ0468-05 10/15/2004 N Perchlorate, Lead, Nitrate

WB-SB02-150 PNJ0468-06 10/16/2004 N Perchlorate, Lead, Nitrate

WB-SB02-175 PNJ0468-07 10/16/2004 N Perchlorate, Lead, Nitrate

WB-SB03-10 PNJ0217-02 10/7/2004 N Perchlorate, Lead, Nitrate

WB-SB03-20 PNJ0217-03 10/7/2004 N Perchlorate, Lead, Nitrate

WB-SB03-30 PNJ0217-04 10/7/2004 N Perchlorate, Lead, Nitrate

WB-SB03-40 PNJ0217-07 10/8/2004 N Perchlorate, Lead, Nitrate

WB-SB03-50 PNJ0217-08 10/8/2004 N Perchlorate, Lead, Nitrate

WB-SB03-60 PNJ0217-09 10/8/2004 N Perchlorate, Lead, Nitrate

WB-SB03-70 PNJ0217-10 10/8/2004 N Perchlorate, Lead, Nitrate

WB-SB03-80 PNJ0255-01 10/8/2004 N Perchlorate, Lead, Nitrate

WB-SB03-90 PNJ0255-02 10/8/2004 N Perchlorate, Lead, Nitrate

WB-SB03-100 PNJ0255-03 10/8/2004 N Perchlorate, Lead, Nitrate

WB-SB03-125 PNJ0255-04 10/8/2004 N Perchlorate, Lead, Nitrate

WB-SB03-150 PNJ0255-05 10/8/2004 N Perchlorate, Lead, Nitrate

WB-SB03-175 PNJ0255-07 10/8/2004 N Perchlorate, Lead, Nitrate

WB-SB03-200 PNJ0255-08 10/9/2004 N Perchlorate, Lead, Nitrate

WB-SB03-216 PNJ0255-09 10/9/2004 N Perchlorate, Lead, Nitrate

WB-SB04-10 PNK0423-02 11/15/2004 N Perchlorate, Lead, Nitrate

WB-SB04-20 PNK0423-03 11/15/2004 N Perchlorate, Lead, Nitrate
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WB Table 1

Sampling and Analysis Schedule

Waterbore Area Data Verification

Sample ID Lab ID Collected Sample Type Parameters

WB-SB04-30 PNK0423-04 11/15/2004 N Perchlorate, Lead, Nitrate

WB-SB04-40 PNK0423-05 11/15/2004 N Perchlorate, Lead, Nitrate

WB-SB04-50 PNK0423-06 11/15/2004 N Perchlorate, Lead, Nitrate

WB-SB04-60 PNK0423-07 11/15/2004 N Perchlorate, Lead, Nitrate

WB-SB04-70 PNK0423-08 11/15/2004 N Perchlorate, Lead, Nitrate

WB-SB04-80 PNK0423-09 11/16/2004 N Perchlorate, Lead, Nitrate

WB-SB04-90 PNK0423-10 11/16/2004 N Perchlorate, Lead, Nitrate

WB-SB04-100 PNK0602-01 11/16/2004 N Perchlorate, Lead, Nitrate

WB-SB04-125 PNK0602-02 11/16/2004 N Perchlorate, Lead, Nitrate

WB-SB04-150 PNK0602-03 11/17/2004 N Perchlorate, Lead, Nitrate

WB-SB04-175 PNK0602-04 11/18/2004 N Perchlorate, Lead, Nitrate

WB-SB05-10 PNK0602-05 11/19/2004 N Perchlorate, Lead, Nitrate

WB-SB05-20 PNK0602-06 11/19/2004 N Perchlorate, Lead, Nitrate

WB-SB05-30 PNK0602-07 11/19/2004 N Perchlorate, Lead, Nitrate

WB-SB05-40 PNK0669-01 11/19/2004 N Perchlorate, Lead, Nitrate

WB-SB05-50 PNK0669-02 11/19/2004 N Perchlorate, Lead, Nitrate

WB-SB05-60 PNK0669-03 11/19/2004 N Perchlorate, Lead, Nitrate

WB-SB05-70 PNK0669-04 11/19/2004 N Perchlorate, Lead, Nitrate

WB-SB05-80 PNK0669-05 11/19/2004 N Perchlorate, Lead, Nitrate

WB-SB05-90 PNK0669-06 11/19/2004 N Perchlorate, Lead, Nitrate

WB-SB05-100 PNK0669-07 11/20/2004 N Perchlorate, Lead, Nitrate

WB-SB06-10 PNJ0122-01 10/5/2004 N Perchlorate, Lead, Nitrate

WB-SB06-20 PNJ0122-02 10/5/2004 N Perchlorate, Lead, Nitrate

WB-SB06-30 PNJ0122-03 10/5/2004 N Perchlorate, Lead, Nitrate

WB-SB06-40 PNJ0122-04 10/5/2004 N Perchlorate, Lead, Nitrate

WB-SB06-50 PNJ0122-05 10/5/2004 N Perchlorate, Lead, Nitrate

WB-SB06-60 PNJ0122-06 10/5/2004 N Perchlorate, Lead, Nitrate

WB-SB06-70 PNJ0122-08 10/5/2004 N Perchlorate, Lead, Nitrate

WB-SB06-80 PNJ0122-09 10/5/2004 N Perchlorate, Lead, Nitrate

WB-SB06-90 PNJ0122-10 10/5/2004 N Perchlorate, Lead, Nitrate

WB-SB06-99 PNJ0122-11 10/5/2004 N Perchlorate, Lead, Nitrate

WB-SB06-125 PNJ0122-13 10/6/2004 N Perchlorate, Lead, Nitrate

WB-SB06-150 PNJ0168-02 10/6/2004 N Perchlorate, Lead, Nitrate

WB-SB06-175 PNJ0168-03 10/6/2004 N Perchlorate, Lead, Nitrate

WB-SB07-10 PNJ0255-10 10/11/2004 N Perchlorate, Lead, Nitrate

WB-SB07-20 PNJ0255-11 10/11/2004 N Perchlorate, Lead, Nitrate

WB-SB07-30 PNJ0282-01 10/11/2004 N Perchlorate, Lead, Nitrate

WB-SB07-40 PNJ0282-02 10/11/2004 N Perchlorate, Lead, Nitrate

WB-SB07-50 PNJ0282-03 10/11/2004 N Perchlorate, Lead, Nitrate

WB-SB07-60 PNJ0282-04 10/11/2004 N Perchlorate, Lead, Nitrate

WB-SB07-70 PNJ0282-05 10/11/2004 N Perchlorate, Lead, Nitrate

WB-SB07-80 PNJ0282-06 10/11/2004 N Perchlorate, Lead, Nitrate

WB-SB07-90 PNJ0282-07 10/11/2004 N Perchlorate, Lead, Nitrate
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WB Table 1

Sampling and Analysis Schedule

Waterbore Area Data Verification

Sample ID Lab ID Collected Sample Type Parameters

WB-SB07-100 PNJ0321-01 10/12/2004 N Perchlorate, Lead, Nitrate

WB-SB07-125 PNJ0321-02 10/12/2004 N Perchlorate, Lead, Nitrate

WB-SB07-150 PNJ0392-01 10/13/2004 N Perchlorate, Lead, Nitrate

WB-SB07-175 PNJ0392-02 10/13/2004 N Perchlorate, Lead, Nitrate

WB-SB08-10 PNK0115-01 11/2/2004 N Perchlorate, Lead, Nitrate

WB-SB08-20 PNK0115-02 11/2/2004 N Perchlorate, Lead, Nitrate

WB-SB08-30 PNK0115-03 11/2/2004 N Perchlorate, Lead, Nitrate

WB-SB08-40 PNK0115-04 11/2/2004 N Perchlorate, Lead, Nitrate

WB-SB08-50 PNK0115-05 11/3/2004 N Perchlorate, Lead, Nitrate

WB-SB08-60 PNK0115-06 11/3/2004 N Perchlorate, Lead, Nitrate

WB-SB08-70 PNK0115-07 11/3/2004 N Perchlorate, Lead, Nitrate

WB-SB08-80 PNK0115-08 11/3/2004 N Perchlorate, Lead, Nitrate

WB-SB08-90 PNK0115-09 11/3/2004 N Perchlorate, Lead, Nitrate

WB-SB08-100 PNK0115-10 11/3/2004 N Perchlorate, Lead, Nitrate

WB-SB08-125 PNK0115-11 11/3/2004 N Perchlorate, Lead, Nitrate

WB-SB08-150 PNK0154-01 11/4/2004 N Perchlorate, Lead, Nitrate

WB-SB08-175 PNK0154-02 11/5/2004 N Perchlorate, Lead, Nitrate

WB-SB09-10 PNJ0489-04 10/18/2004 N Perchlorate, Lead, Nitrate

WB-SB09-20 PNJ0489-06 10/18/2004 N Perchlorate, Lead, Nitrate

WB-SB09-30 PNJ0489-08 10/18/2004 N Perchlorate, Lead, Nitrate

WB-SB09-40 PNJ0489-09 10/18/2004 N Perchlorate, Lead, Nitrate

WB-SB09-50 PNJ0489-10 10/18/2004 N Perchlorate, Lead, Nitrate

WB-SB09-60 PNJ0534-02 10/19/2004 N Perchlorate, Lead, Nitrate

WB-SB09-70 PNJ0534-04 10/19/2004 N Perchlorate, Lead, Nitrate

WB-SB09-80 PNJ0534-06 10/19/2004 N Perchlorate, Lead, Nitrate

WB-SB09-90 PNJ0534-07 10/19/2004 N Perchlorate, Lead, Nitrate

WB-SB09-100 PNJ0565-01 10/20/2004 N Perchlorate, Lead, Nitrate

WB-SB10-10 PNK0348-01 11/10/2004 N Perchlorate, Lead, Nitrate

WB-SB10-20 PNK0348-02 11/10/2004 N Perchlorate, Lead, Nitrate

WB-SB10-30 PNK0348-03 11/10/2004 N Perchlorate, Lead, Nitrate

WB-SB10-40 PNK0348-04 11/11/2004 N Perchlorate, Lead, Nitrate

WB-SB10-50 PNK0348-05 11/11/2004 N Perchlorate, Lead, Nitrate

WB-SB10-60 PNK0348-06 11/11/2004 N Perchlorate, Lead, Nitrate

WB-SB10-70 PNK0348-07 11/11/2004 N Perchlorate, Lead, Nitrate

WB-SB10-80 PNK0348-08 11/12/2004 N Perchlorate, Lead, Nitrate

WB-SB10-90 PNK0348-09 11/12/2004 N Perchlorate, Lead, Nitrate

WB-SB10-100 PNK0423-01 11/15/2004 N Perchlorate, Lead, Nitrate

WB-SB11-10 PNK0230-01 11/5/2004 N Perchlorate, Lead, Nitrate

WB-SB11-20 PNK0230-02 11/6/2004 N Perchlorate, Lead, Nitrate

WB-SB11-30 PNK0230-03 11/6/2004 N Perchlorate, Lead, Nitrate

WB-SB11-40 PNK0230-04 11/6/2004 N Perchlorate, Lead, Nitrate

WB-SB11-50 PNK0230-05 11/6/2004 N Perchlorate, Lead, Nitrate

WB-SB11-60 PNK0230-06 11/6/2004 N Perchlorate, Lead, Nitrate
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WB Table 1

Sampling and Analysis Schedule

Waterbore Area Data Verification

Sample ID Lab ID Collected Sample Type Parameters

WB-SB11-70 PNK0230-07 11/6/2004 N Perchlorate, Lead, Nitrate

WB-SB11-80 PNK0230-08 11/6/2004 N Perchlorate, Lead, Nitrate

WB-SB11-90 PNK0230-09 11/8/2004 N Perchlorate, Lead, Nitrate

WB-SB11-100 PNK0230-10 11/8/2004 N Perchlorate, Lead, Nitrate

WB-SB12-10 PNJ0685-01 10/25/2004 N Perchlorate, Lead, Nitrate

WB-SB12-20 PNJ0685-02 10/25/2004 N Perchlorate, Lead, Nitrate

WB-SB12-30 PNJ0685-03 10/25/2004 N Perchlorate, Lead, Nitrate

WB-SB12-40 PNJ0685-04 10/25/2004 N Perchlorate, Lead, Nitrate

WB-SB12-50 PNJ0685-05 10/25/2004 N Perchlorate, Lead, Nitrate

WB-SB12-60 PNJ0755-01 10/26/2004 N Perchlorate, Lead, Nitrate

WB-SB12-70 PNJ0755-02 10/26/2004 N Perchlorate, Lead, Nitrate

WB-SB12-80 PNJ0755-03 10/26/2004 N Perchlorate, Lead, Nitrate

WB-SB12-90 PNJ0755-04 10/26/2004 N Perchlorate, Lead, Nitrate

WB-SB12-100 PNJ0821-01 10/27/2004 N Perchlorate, Lead, Nitrate

WB-SB12-125 PNJ0821-02 10/28/2004 N Perchlorate, Lead, Nitrate

WB-SB12-150 PNJ0874-01 10/29/2004 N Perchlorate, Lead, Nitrate

WB-SB12-175 PNK0036-01 11/1/2004 N Perchlorate, Lead, Nitrate

EB100504 PNJ0122-12 10/5/2004 EB Perchlorate, Lead, Nitrate

EB101504 PNJ0433-05 10/15/2004 EB Perchlorate, Lead, Nitrate

FD100504 PNJ0122-07 10/5/2004 FD of WB-SB06-30 Perchlorate, Lead, Nitrate

FD100704 PNJ0217-05 10/7/2004 FD of WB-SB03-20 Perchlorate, Lead, Nitrate

FD100804 PNJ0255-06 10/8/2004 FD of WB-SB03-150 Perchlorate, Lead, Nitrate

FD101104 PNJ0282-08 10/11/2004 FD of WB-SB07-70 Perchlorate, Lead, Nitrate

FD101504 PNJ0433-08 10/15/2004 FD of WB-SB02-60 Perchlorate, Lead, Nitrate

FD101804 PNJ0489-12 10/18/2004 FD of WB-SB01-30 Perchlorate, Lead, Nitrate

FD101904 PNJ0534-10 10/19/2004 FD of WB-SB09-60 Perchlorate, Lead, Nitrate

FD102004 PNJ0565-03 10/20/2004 FD of WB-SB01-150 Perchlorate, Lead, Nitrate

FD102604 PNJ0755-05 10/26/2004 FD of WB-SB12-90 Perchlorate, Lead, Nitrate

FD110304 PNK0115-12 11/3/2004 FD of WB-SB08-60 Perchlorate, Lead, Nitrate

FD110604 PNK0230-11 11/6/2004 FD of WB-SB11-30 Perchlorate, Lead, Nitrate

FD111004 PNK0348-10 11/10/2004 FD of WB-SB10-30 Perchlorate, Lead, Nitrate

FD111504 PNK0423-11 11/15/2004 FD of WB-SB04-30 Perchlorate, Lead, Nitrate

FD111904 PNK0602-08 11/19/2004 FD of WB-SB05-10 Perchlorate, Lead, Nitrate

FD111904-2 PNK0669-08 11/19/2004 FD of WB-SB05-70 Perchlorate, Lead, Nitrate

Notes:
N = Normal field sample
EB = Equipment Rinsate Blank
FD = Field Duplicate
Lead by EPA Method 6010B
Nitrate by EPA Method 300.0
Perchlorate by EPA Method 314.0
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WB Table 2

Qualified Analytical Results

Waterbore Area Data Verification

Sample ID Date 

Collected
Analyte Result Result

Units
Qualifier Comments

WB-SB02-10 10/14/04 Perchlorate 0.9 mg/kg J Qualified due to low MS recovery and high RPD
WB-SB02-20 10/14/04 Perchlorate < 0.040 mg/kg UJ Qualified due to low MS recovery and high RPD
WB-SB02-30 10/14/04 Perchlorate < 0.040 mg/kg UJ Qualified due to low MS recovery and high RPD
WB-SB02-40 10/14/04 Perchlorate < 0.040 mg/kg UJ Qualified due to low MS recovery and high RPD
WB-SB02-50 10/15/04 Perchlorate < 0.040 mg/kg UJ Qualified due to low MS recovery and high RPD
WB-SB02-60 10/15/04 Perchlorate < 0.040 mg/kg UJ Qualified due to low MS recovery and high RPD
WB-SB05-70 11/19/04 Lead 11 mg/kg J Qualified due to field duplicate RPD outside of acceptance range
WB-SB07-150 10/13/04 Perchlorate 1.5 mg/kg J Qualified due to MS/MSD recoveries outside of acceptance limits
WB-SB07-175 10/13/04 Perchlorate 0.7 mg/kg J Qualified due to MS/MSD recoveries outside of acceptance limits

Notes:
J - Result should be considered an estimated value
UJ - Reporting limit should be considered an estimated value
mg/kg - milligram per kilogram
< - Analyte not detected above reporting limit
MS/MSD - Matrix spike/matrix spike duplicate
RPD = relative percent difference

3994-003
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WB Table 3 

Field Duplicate Summary

Waterbore Area Data Verification

Sample ID /

Field Duplicate ID

Sample

Result

Field 

Duplicate

Result

RPD

(%)

WB-SB06-30 / Inorganics (mg/kg)

FD100504 Lead < 5 < 5 NC

Perchlorate 21 21 < 1

Nitrate 3.9 3.8 2.6

WB-SB03-20 / Inorganics (mg/kg)

FD100704 Lead < 5 < 5 NC

Perchlorate 0.089 0.11 21

Nitrate < 1 < 1 NC

WB-SB03-150 / Inorganics (mg/kg)

FD100804 Lead < 5 < 5 NC

Perchlorate < 0.04 < 0.04 NC

Nitrate < 1 < 1 NC

WB-SB07-70 / Inorganics (mg/kg)

FD101104 Lead < 5 < 5 NC

Perchlorate 13 13 < 1

Nitrate 1.1 < 1 NC

WB-SB02-60 / Inorganics (mg/kg)

FD101504 Lead < 5 < 5 NC

Perchlorate < 0.04 < 0.04 NC

Nitrate < 1 < 1 NC

WB-SB01-30 / Inorganics (mg/kg)

FD101804 Lead < 5 < 5 NC

Perchlorate 0.28 0.33 16

Nitrate < 1 < 1 NC

WB-SB09-60 / Inorganics (mg/kg)

FD101904 Lead < 5 < 5 NC

Perchlorate < 0.04 < 0.04 NC

Nitrate < 1 < 1 NC

WB-SB01-150 / Inorganics (mg/kg)

FD102004 Lead 6.7 8.2 20

Perchlorate < 0.04 < 0.04 NC

Nitrate < 1 < 1 NC

WB-SB12-90 / Inorganics (mg/kg)

FD102604 Lead 9.9 8.9 11

Perchlorate < 0.04 < 0.04 NC

Nitrate < 1 < 1 NC

WB-SB08-60 / Inorganics (mg/kg)

FD110304 Lead 7.7 8.3 7.5

Perchlorate < 0.04 < 0.04 NC

Nitrate < 1 < 1 NC

Parameters
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WB Table 3 

Field Duplicate Summary

Waterbore Area Data Verification

Sample ID /

Field Duplicate ID

Sample

Result

Field 

Duplicate

Result

RPD

(%)
Parameters

WB-SB11-30 / Inorganics (mg/kg)

FD110604 Lead 8.3 8.4 1.2

Perchlorate 0.34 0.45 28

Nitrate < 1 < 1 NC

WB-SB10-30 / Inorganics (mg/kg)

FD111004 Lead 7.3 6.6 10

Perchlorate 0.87 1.1 23

Nitrate < 1 < 1 NC

WB-SB04-30 / Inorganics (mg/kg)

FD111504 Lead 7.6 6.4 17

Perchlorate < 0.04 < 0.04 NC

Nitrate < 1 < 1 NC

WB-SB05-10 / Inorganics (mg/kg)

FD111904 Lead 8.6 7.4 15

Perchlorate 2.9 3.2 9.8

Nitrate 1.9 1.5 24

WB-SB05-70 / Inorganics (mg/kg)

FD111904-2 Lead 11 < 5 NC*

Perchlorate < 0.04 < 0.04 NC

Nitrate < 1 < 1 NC

Notes:
RPD = Relative percent difference; [(difference)/(average*1/2)]*100
NC = Not calculated; RPD values were not calculated for non-detects or trace values
mg/kg = milligrams per kilogram
* = Sample result qualified since difference is less than reporting limit and concentration is less than 5 times the reporting limit
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WB Table 4

Completeness Summary

Waterbore Area Data Verification

Total Number

of Results

Number in

Contractual 

Compliance

Percent

Contractual

Compliance

Number of

Usable Results

Percent

Technical

Compliance
Inorganics

Lead 146 145
a

99 146 100

Perchlorate 146 138 
b

94 146 100

Nitrate-N 146 146 100 146 100

Notes:
a Qualified due to field duplicate relative percent difference outside of acceptance limits
b Qualified due to matrix spike/matrix spike duplicate recoveries outside of acceptance limits

Percent Contractual Compliance = (Number of contract compliant results/Number of reported results) * 100
Percent Technical Compliance = (Number of usable results/Number of reported results) * 100

Parameters
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Appendix G

Lithologic Log for Monitor Well MW-3

(Page 1 of 3)

Start Date : August 10, 2004

Finish Date : August 20, 2004

Location : UPCO

Logged By : Brian Sperrazza

Drilling Subcontractor : Boart Longyear

Drill Rig : Air Rotary

Driller : Tom and Steve

Latitude : 33 43' 49"

Longitude : 112 04' 20"

Depth

in

Feet

 0

5

10

15

20

25

30

35

40

45

50

55

60

65

70

75

80

85

90

95

100

U
S

C
S

GM

GC

CL

BR

G
R

A
P

H
IC

DESCRIPTION
 of Cuttings

Silty GRAVEL,  subrounded to angular 
gravel.

Clayey GRAVEL with Sand, subrounded 
to angular gravel, med. plasticity.

Same as previous. Increasing gravel size 
with depth.

Sandy CLAY with Gravel, subrounded to 
subangular gravel.

GRANODIORITE Bedrock.  Cuttings are 
clay to gravel-sized, reddish tan clay.

CUTTINGS

Gravel

%

Sand

%

Fines

%

45 40 15

55 20 25

15 35 50

25 25 50

Time

Borehole Dia: Nom. 8"

Well Name: MW-3

Cement Grout Seal

9" dia. Conductor
 Casing 0 to 20' bgs.

Steel Monument

Well Seal

4" Dia. Sch 40
PVC Blank Casing
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Appendix G

Lithologic Log for Monitor Well MW-3

(Page 2 of 3)

Start Date : August 10, 2004

Finish Date : August 20, 2004

Location : UPCO

Logged By : Brian Sperrazza

Drilling Subcontractor : Boart Longyear

Drill Rig : Air Rotary

Driller : Tom and Steve

Latitude : 33 43' 49"

Longitude : 112 04' 20"

Depth

in

Feet

 100

105

110

115

120

125

130

135

140

145

150

155

160

165

170

175

180

185

190

195

200

U
S

C
S

BR

G
R

A
P

H
IC

DESCRIPTION
 of Cuttings

GRANODIORITE Bedrock.  Cuttings are 
clay to gravel-sized, reddish tan clay.

CUTTINGS

Gravel

%

Sand

%

Fines

%

40 20 40

55 20 25

55 20 25

80 15 5

30 20 50

Time

Borehole Dia: Nom. 8"

Well Name: MW-3

Cement Grout Seal

4" Dia. Sch 40
PVC Blank Casing
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Appendix G

Lithologic Log for Monitor Well MW-3

(Page 3 of 3)

Start Date : August 10, 2004

Finish Date : August 20, 2004

Location : UPCO

Logged By : Brian Sperrazza

Drilling Subcontractor : Boart Longyear

Drill Rig : Air Rotary

Driller : Tom and Steve

Latitude : 33 43' 49"

Longitude : 112 04' 20"

Depth

in

Feet

 200

205

210

215

220

225

230

235

240

245

250

255

260

265

270

275

280

285

290

295

300

U
S

C
S

BR

BR

G
R

A
P

H
IC

DESCRIPTION
 of Cuttings

Undifferentiated Bedrock, heavily 
weathered.  Cuttings are clay to 
sand-sized.

Weathered GRANODIORITE.

CUTTINGS

Gravel

%

Sand

%

Fines

%

20 30 50

25 50 25

60 25 15

20 30 50

Time

Borehole Dia: Nom. 8"

Well Name: MW-3

Cement Grout Seal

Bentonite Seal

#60 Co. Silica Sand

#10-20 Co. Silica Sand

4" Dia. Sch 40
PVC Blank Casing

4" Dia. Sch 40
 PVC Screen
 (0.02"-slot)
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Appendix G

Lithologic Log for Monitor Well MW-4

(Page 1 of 3)

Start Date : August 4, 2004

Finish Date : August 20, 2004

Location : UPCO

Logged By : Brian Sperrazza

Drilling Subcontractor : Boart Longyear

Drill Rig : Air Rotary

Driller & Helper : Tom & Steve, Scott

Latitude : 33 43' 49"

Longitude : 112 04' 27"

Depth

in

Feet

 0

5

10

15

20

25

30

35

40

45

50

55

60

65

70

75

80

85

90

95

100

105

U
S

C
S

GW-GC

MB

G
R

A
P

H
IC

DESCRIPTION
 of Cuttings

Clayey GRAVEL with Sand, subrounded 
to angular gravel.

GREENSTONE Bedrock. Cuttings 
appear weathered, chips are fine 
grained crystaline texture. Cuttings have 
high silt content with few greenstone 
chips.

GREENSTONE Bedrock. Same as 
above.

GREENSTONE Bedrock. Same as 
above.

GREENSTONE Bedrock. Same as 
above.

GREENSTONE Bedrock. Cuttings 
appear weathered. Cuttings contain 
mostly silt to clay size material.

CUTTINGS

Gravel

%

Sand

%

Fines

%

55 30 15

Time

Borehole Dia.: Nom. 8"

Well Name: MW-4

Cement Grout Seal

9" dia. Conductor
 Casing 0-20' bgs.

Steel Monument

Well Seal

4" Dia. Sch 40
PVC Blank Casing
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Appendix G

Lithologic Log for Monitor Well MW-4

(Page 2 of 3)

Start Date : August 4, 2004

Finish Date : August 20, 2004

Location : UPCO

Logged By : Brian Sperrazza

Drilling Subcontractor : Boart Longyear

Drill Rig : Air Rotary

Driller & Helper : Tom & Steve, Scott

Latitude : 33 43' 49"

Longitude : 112 04' 27"

Depth

in

Feet

 105

110

115

120

125

130

135

140

145

150

155

160

165

170

175

180

185

190

195

200

205

210

U
S

C
S

MB

G
R

A
P

H
IC

DESCRIPTION
 of Cuttings

GREENSTONE Bedrock. Chips have fine 
crystaline texture with some visible 
crystals of feldspar.

GREENSTONE Bedrock. Same as 
above.

GREENSTONE Bedrock. Same as 
above. 

GREENSTONE Bedrock. Same as 
above. 

GREENSTONE Bedrock. Chips appear 
weathered. Cuttings have increased silt 
content. 

CUTTINGS

Gravel

%

Sand

%

Fines

% Time

Borehole Dia.: Nom. 8"

Well Name: MW-4

Cement Grout Seal

4" Dia. Sch 40
PVC Blank Casing
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Appendix G

Lithologic Log for Monitor Well MW-4

(Page 3 of 3)

Start Date : August 4, 2004

Finish Date : August 20, 2004

Location : UPCO

Logged By : Brian Sperrazza

Drilling Subcontractor : Boart Longyear

Drill Rig : Air Rotary

Driller & Helper : Tom & Steve, Scott

Latitude : 33 43' 49"

Longitude : 112 04' 27"

Depth

in

Feet

 210

215

220

225

230

235

240

245

250

255

260

265

270

275

280

285

290

295

300

305

310

315

U
S

C
S

MB

G
R

A
P

H
IC

DESCRIPTION
 of Cuttings

GREENSTONE Bedrock. Same as 
above.

GREENSTONE Bedrock. Same as 
above. 

GREENSTONE Bedrock. Same as 
above.

GREENSTONE Bedrock. Cuttings are 
fine grained crystaline texture with visible 
feldspar crystals.

CUTTINGS

Gravel

%

Sand

%

Fines

% Time

Borehole Dia.: Nom. 8"

Well Name: MW-4

Cement Grout Seal

Bentonite Seal

#60 Co. Silica Sand

#10-20 Co. Silica Sand

4" Dia. Sch 40
PVC Blank Casing

4" Dia. Sch 40
 PVC Screen
 (0.02"-slot)

4" Dia. Sch 40
 PVC Blank Sump
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Appendix G

Lithologic Log for Monitor Well MW-5

(Page 1 of 6)

Start Date : August 9, 2004

Finish Date : August 18, 2004

Location : UPCO

Logged By : S. Stacy, B. Sperrazza

Drilling Subcontractor : Boart Longyear

Drill Rig : Core Rig

Driller & Helper : Tony, Coby

Latitude : 33 42' 58"

Longitude : 112 04' 97"

Depth

in

Feet

 0

5

10

15

20

25

30

35

40

45

50

U
S

C
S

GW

SW-SM

GW

GW-GM

G
R

A
P

H
IC

DESCRIPTION
 of Core

Well-graded GRAVEL.

Well-graded SAND with Gravel and 
Silt, uncemented to lightly cemented 
with CaCO3. 

Well-graded SAND with Gravel and 
Silt, cemented with CaCO3, gravel 
<4".

Well-graded SAND with Silt and 
Gravel, Sand cemented with CaCO3, 
large gravels are greenstones, small 
gravels variable in color and 
composition.

Well-graded GRAVEL with Silt and 
Sand, gravels strongly cemented 
with CaCO3, clasts <2" angular to 
subrounded.

Well-graded GRAVEL with Silt and 
Sand, cemented with CaCO3, clasts 
<4" angular to subrounded. Gravels 
are greenstone, granitic, and  tuff in 
composition.

Same as previous except gravels 
<2.5".

Core:

Gravel

%

Sand

%

Fines

%

30 60 10

40 50 10

40 50 10

50 45 5

60 30 10

50 40 10

Time

0930

0955

1020

R
u

n
 (

ft
)

R
e

c
o

v
e

ry
 (

ft
)

%
 R

e
c
o

v
e

ry

Borehole Dia: Nom. 8"

Well Name: MW-5

Cement Grout
 Seal

9' dia Conductor
 Casing 0-20' bgs

12" Dia. Vault

Well Seal

4" Dia. Sch 40
PVC Blank
 Casing
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Appendix G

Lithologic Log for Monitor Well MW-5

(Page 2 of 6)

Start Date : August 9, 2004

Finish Date : August 18, 2004

Location : UPCO

Logged By : S. Stacy, B. Sperrazza

Drilling Subcontractor : Boart Longyear

Drill Rig : Core Rig

Driller & Helper : Tony, Coby

Latitude : 33 42' 58"

Longitude : 112 04' 97"

Depth

in

Feet

 50

55

60

65

70

75

80

85

90

95

100

U
S

C
S

GW-GM

GW

SW-SM

GW-GM

GP-GM

G
R

A
P

H
IC

DESCRIPTION
 of Core

Well-graded GRAVEL with Silt and 
Sand, strongly cemented with 
CaCO3, gravels clasts<4".

Well-graded GRAVEL with Silt and 
Sand, angular to subrounded gravel 
<2".

Well-graded GRAVEL with Sand, 
Gravels well cemented with CaCO3 
<2", and are subangular to 
subrounded. Gravels are tuffs, 
quartz, granitic, and of greenstone 
composition. 

Well-graded GRAVEL with Sand,  
small cavities (<1") filled with CaCO3 
crystals.

Well-graded SAND with Silt and 
Gravel, weakly cemented to 
uncemented, gravels <1.5", gravels 
angular to subrounded.

Well-graded GRAVEL with Silt and 
Sand, weakly to strongly cemented, 
gravels <2".

Well-graded GRAVEL with Silt and 
Sand, weakly to strongly cemented, 
angular to subrounded, clasts <4", 
greenstone and granitic composition.

Poorly graded GRAVEL with Silt and 
Sand, well cemented with CaCO3, 
gravels <2", greenstone and tuff 
composition. Gravel angular to 
subrounded.

Core:

Gravel

%

Sand

%

Fines

%

50 40 10

50 35 15

65 35 5

65 35 5

65 35 5

65 35 5

40 50 10

50 40 10

50 40 10

50 40 10

Time

R
u

n
 (

ft
)

R
e

c
o

v
e

ry
 (

ft
)

%
 R

e
c
o

v
e

ry

Borehole Dia: Nom. 8"

Well Name: MW-5

Cement Grout
 Seal

4" Dia. Sch 40
PVC Blank
 Casing
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Appendix G

Lithologic Log for Monitor Well MW-5

(Page 3 of 6)

Start Date : August 9, 2004

Finish Date : August 18, 2004

Location : UPCO

Logged By : S. Stacy, B. Sperrazza

Drilling Subcontractor : Boart Longyear

Drill Rig : Core Rig

Driller & Helper : Tony, Coby

Latitude : 33 42' 58"

Longitude : 112 04' 97"

Depth

in

Feet

 100

105

110

115

120

125

130

135

140

145

150

U
S

C
S

GP-GM

GW

SW

GW

SM

SW

SW-SM

SP

G
R

A
P

H
IC

DESCRIPTION
 of Core

Same as previous, except gravels 
<3".

Poorly graded GRAVEL with Silt and 
Sand, well cemented with CaCO3, 
gravels <2", mostly greenstone 
composition, some tuff, gravels 
angular to subrounded.

Well-graded GRAVEL with Sand, well 
cemented with CaCO3, gravels <2", 
gravels mostly greenstone, some 
tuff, angular to subrounded.

Well-graded  SAND with Gravel, well 
cemented with CaCO3, gravels 
similar to 110' bgs.

Well-graded GRAVEL with Sand, well 
cemented with CaCO3, gravels <2", 
gravels mostly greenstone, some 
tuff, angular to subrounded.

Well-graded SAND with Silt and 
Gravel, well cemented with CaCO3, 
gravels mostly greenstone, some 
tuffs, clasts <6", angular to 
subrounded.

Same as previous, except gravels 
<2".

Well-graded  SAND with Gravel, 
angular to subrounded, gravels 
clasts 3" to 5" greenstone, well 
cemented. Some CaCO3 crystals 
visible.

Well-graded SAND with Silt and 
Gravel, cementing not as strong as 
at 135' bgs.

Poorly graded SAND with Gravel, 
some cobbles 3" to 5", poorly 
cemented.

Core:

Gravel

%

Sand

%

Fines

%

60 30 10

60 30 10

55 45 0

45 55 0

55 45 0

35 50 15

35 50 15

35 60 5

25 60 15

15 80 5

Time

1440

1455

R
u

n
 (

ft
)

R
e

c
o

v
e

ry
 (

ft
)

%
 R

e
c
o

v
e

ry

Borehole Dia: Nom. 8"

Well Name: MW-5

Cement Grout
 Seal

4" Dia. Sch 40
PVC Blank
 Casing
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Appendix G

Lithologic Log for Monitor Well MW-5

(Page 4 of 6)

Start Date : August 9, 2004

Finish Date : August 18, 2004

Location : UPCO

Logged By : S. Stacy, B. Sperrazza

Drilling Subcontractor : Boart Longyear

Drill Rig : Core Rig

Driller & Helper : Tony, Coby

Latitude : 33 42' 58"

Longitude : 112 04' 97"

Depth

in

Feet

 150

155

160

165

170

175

180

185

190

195

200

U
S

C
S

SP

GW

SP

GW

SP

SW

BR

BR

BR

BR

G
R

A
P

H
IC

DESCRIPTION
 of Core

Poorly graded SAND with Gravel, 
well cemented.

Well-graded GRAVEL with Sand, 
subangular to angular, tuff and 
greenstone composition.

Poorly graded SAND with Gravel, 
some cobbles 3" to 5".

Well-graded GRAVEL.

Poorly graded SAND with Gravel, 
some angular cobbles 3" to 7", 
CaCO3 cementing less apparent 
than previous interval.

Well-graded SAND with Gravel, 
Some 3" to 10" subangular to 
angular granitic cobbles.

GRANODIORITE (Bedrock) with 
visible crystals of feldspar, and 
calcite. 

Weathered zone 186.5' to 188.5', 
quartz veins.

Weathered zone 194.5' to 195'

DIORITE.

GRANODIORITE, Bedrock. High 
angle fractures (~60 to 70 degrees) 
198' to 201'.

Core:

Gravel

%

Sand

%

Fines

%

15 80 5

25 70 5

20 75 5

35 60 5

45 55 0

Time

1140

R
u

n
 (

ft
)

1.5

1.8

3

3

4.2

R
e

c
o

v
e

ry
 (

ft
)

1.5

1.8

2.5

2.5

4.2

%
 R

e
c
o

v
e

ry

100

100

83

83

100

Borehole Dia: Nom. 8"

Well Name: MW-5

Cement Grout
 Seal

4" Dia. Sch 40
PVC Blank
 Casing
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Appendix G

Lithologic Log for Monitor Well MW-5

(Page 5 of 6)

Start Date : August 9, 2004

Finish Date : August 18, 2004

Location : UPCO

Logged By : S. Stacy, B. Sperrazza

Drilling Subcontractor : Boart Longyear

Drill Rig : Core Rig

Driller & Helper : Tony, Coby

Latitude : 33 42' 58"

Longitude : 112 04' 97"

Depth

in

Feet

 200

205

210

215

220

225

230

235

240

245

250

U
S

C
S

BR

BR

G
R

A
P

H
IC

DESCRIPTION
 of Core

DIORITE. High angle fractures (~60 
to 70 degrees) 198' to 201'.

GRANODIORITE Bedrock.  High 
angle fractures (~60 to 70 degrees) 
198' to 201'.

Fractures at 200' to 205'.

Weathered zone 206' to 208'.

GRANODIORITE Bedrock.  

GRANODIORITE Bedrock. 

GRANODIORITE Bedrock. 

GRANODIORITE Bedrock, highly 
factured zone from 225' to 226' (~60 
to 70 degree).

GRANODIORITE Bedrock, 60 to 90 
degree fractures in this interval.

GRANODIORITE Bedrock. 

GRANODIORITE Bedrock. 

GRANODIORITE Bedrock, fractured, 
weathering to red clay in highly 
fractured zones.

Core:

Gravel

%

Sand

%

Fines

% Time

1330

R
u

n
 (

ft
)

3

5

1

1

1

1
0.5

1.5

2

1

1

2

3.5

3

3.5

4.5

2

3.5

5

5

R
e

c
o

v
e

ry
 (

ft
)

3

5

0.5

0.5

1

1
0.5

1.5

2

1

1

1

3.5

3

3.5

4

2

3.5

5

5

%
 R

e
c
o

v
e

ry

100

100

50

50

100

100
100

100

100

100

100

50

100

100

100

89

100

100

100

100

Borehole Dia: Nom. 8"

Well Name: MW-5

Cement Grout
 Seal

Bentonite Seal

#60 Co.
 Silica Sand

#10-20 Co.
Silica Sand

4" Dia. Sch 40
PVC Blank
 Casing

4" Dia. Sch 40
 PVC Screen
 (0.02"-slot)
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Appendix G

Lithologic Log for Monitor Well MW-5

(Page 6 of 6)

Start Date : August 9, 2004

Finish Date : August 18, 2004

Location : UPCO

Logged By : S. Stacy, B. Sperrazza

Drilling Subcontractor : Boart Longyear

Drill Rig : Core Rig

Driller & Helper : Tony, Coby

Latitude : 33 42' 58"

Longitude : 112 04' 97"

Depth

in

Feet

 250

255

260

265

270

275

280

285

290

295

300

U
S

C
S

BR

G
R

A
P

H
IC

DESCRIPTION
 of Core

GRANODIORITE Bedrock, highly 
fractured (fractures are generally 
high angled) and weathered within 
the fractures.

GRANODIORITE Bedrock, same as 
previous.

GRANODIORITE Bedrock, highly 
fractured and weathered.

Core:

Gravel

%

Sand

%

Fines

% Time

R
u

n
 (

ft
)

3

3

4

3

4

3
R

e
c
o

v
e

ry
 (

ft
)

2

3

3.5

3

3

3

%
 R

e
c
o

v
e

ry

67

100

88

100

75

100

Borehole Dia: Nom. 8"

Well Name: MW-5

#10-20 Co.
Silica Sand

4" Dia. Sch 40
 PVC Screen
 (0.02"-slot)

4" Dia. Sch 40
 PVC Blank
 Sump
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Appendix G

Lithologic Log for Monitor Well MW-6

(Page 1 of 6)

Start Date : August 2, 2004

Finish Date : August 20, 2004

Location : UPCO

Logged By : J. Manuszak, S. Stacy

Drilling Subcontractor : Boart Longyear

Drill Rig : Core-Rig

Driller & Helper : Tony & Coby

Latitude : 33 42' 50"

Longitude : 112 04' 25"

Depth

in

Feet

 0

5

10

15

20

25

30

35

40

45

50

U
S

C
S

GW

G
R

A
P

H
IC

DESCRIPTION
 of Core

Well-graded GRAVEL, brown, 
uncemented gravel and sand, clasts at 
least 3", gravel is mostly greenstone 
with minor quartz and granite.

Well-graded GRAVEL with Sand,   
clasts >4" diameter. Gravels are 
entirely greenstone. Sand is coarse 
and brown in color.

Well-graded GRAVEL with Sand, 
Greenstone is predominent gravel 
type.

Well-graded GRAVEL with Sand, 
gravel 1/4" to 2" diameter. Greenstone 
is predominant gravel.

Core:

Gravel

%

Sand

%

Fines

%

90 10 0

60 40 0

60 40 0

60 40 0

60 40 0

60 40 0

Time

0640

0800

0815

0915

1055

1115

1130

1145

1250

1305

R
e

c
o

v
e

ry
 (

ft
)

0

0

0

0

2

1

0.5

1

4

4.5

Borehole Dia: Nom. 8"

Well Name: MW-6

Cement Grout
 Seal

Conductor
 Casing 0-20'

12" Dia. Vault

Well Seal

4" Dia. Sch 40
PVC Blank
 Casing
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Appendix G

Lithologic Log for Monitor Well MW-6

(Page 2 of 6)

Start Date : August 2, 2004

Finish Date : August 20, 2004

Location : UPCO

Logged By : J. Manuszak, S. Stacy

Drilling Subcontractor : Boart Longyear

Drill Rig : Core-Rig

Driller & Helper : Tony & Coby

Latitude : 33 42' 50"

Longitude : 112 04' 25"

Depth

in

Feet

 50

55

60

65

70

75

80

85

90

95

100

U
S

C
S

GW

CL

GW

GW-GM

G
R

A
P

H
IC

DESCRIPTION
 of Core

CLAY, brown, small pebbles.

Well-graded GRAVEL with Sand, 
poorly cemented. Gravel are 
subangular to rounded and 
predominantly greenstone. 

Well-graded GRAVEL with Sand, well 
cemented, gravel are 1/4" to to3". 
Cobbles are 3'' to >4''.

Well-graded GRAVEL with Sand, 
poorly cemented with CaCO3. Cobbles 
>4".

Well-graded GRAVEL with Silt and 
Sand, poorly cemented with CaCO3, 
gravel are angular to subrounded in 
texture. 

Same as previous, visible calcite 
crystals in the cement, clast >7". 
Gravels are greenstone and  granitic 
in composition.

Well-graded GRAVEL with Silt and 
Sand, same as at 90' bgs.

Core:

Gravel

%

Sand

%

Fines

%

60 40 0

60 40 0

60 40 0

5 5 90

60 40 0

60 40 0

70 30 0

70 20 10

70 20 10

70 20 10

Time

1325

1330

1515

1530

1550

1620

1700

1730

0600

8/3/04

0640

R
e

c
o

v
e

ry
 (

ft
)

5

5

5

5

2.5

5

2.5

3.5

5

5

Borehole Dia: Nom. 8"

Well Name: MW-6

Cement Grout
 Seal

4" Dia. Sch 40
PVC Blank
 Casing
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Appendix G

Lithologic Log for Monitor Well MW-6

(Page 3 of 6)

Start Date : August 2, 2004

Finish Date : August 20, 2004

Location : UPCO

Logged By : J. Manuszak, S. Stacy

Drilling Subcontractor : Boart Longyear

Drill Rig : Core-Rig

Driller & Helper : Tony & Coby

Latitude : 33 42' 50"

Longitude : 112 04' 25"

Depth

in

Feet

 100

105

110

115

120

125

130

135

140

145

150

U
S

C
S

GW-GM

GM

SM

GM

SM

GM

GW-GM

G
R

A
P

H
IC

DESCRIPTION
 of Core

Well-graded GRAVEL with Silt and 
Sand, gravels are greenstone and 
volcanic composition.

Silty GRAVEL with Sand, clay/silt 
content of core appears to be 
increasing in matrix. Calcite crystals 
are visible.

Silty SAND with Gravel, poor recovery, 
poorly cemented, one clast of 
greenstone >3".

Silty SAND with Gravel, poorly 
cemented with a few well cemented 
layers with visible calcite. 

Silty GRAVEL with Sand, bottom 12" is 
a greenstone gravel.

Silty SAND with Gravel.

Silty GRAVEL with Sand.

Well-graded GRAVEL with Silt and 
Sand, sandy units are well cemented 
with CaCO3, gravel range from 1/4" to 
3''. Cobbles are 3'' to >4".

Same as previous, but appears to be 
more sand/silt and gravels are smaller.

Core:

Gravel

%

Sand

%

Fines

%

60 30 10

50 25 25

50 25 25

30 40 30

30 40 30

40 30 30

30 40 30

40 30 30

60 30 10

50 40 10

Time

0850

0930

R
e

c
o

v
e

ry
 (

ft
)

5

3.5

2.5

2.5

3

4

3

3

2.5

2.5

Borehole Dia: Nom. 8"

Well Name: MW-6

Cement Grout
 Seal

Bentonite Seal

#60 Co.
 Silica Sand

4" Dia. Sch 40
PVC Blank
 Casing
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Appendix G

Lithologic Log for Monitor Well MW-6

(Page 4 of 6)

Start Date : August 2, 2004

Finish Date : August 20, 2004

Location : UPCO

Logged By : J. Manuszak, S. Stacy

Drilling Subcontractor : Boart Longyear

Drill Rig : Core-Rig

Driller & Helper : Tony & Coby

Latitude : 33 42' 50"

Longitude : 112 04' 25"

Depth

in

Feet

 150

155

160

165

170

175

180

185

190

195

200

U
S

C
S

GW-GM

G
R

A
P

H
IC

DESCRIPTION
 of Core

Well-graded GRAVEL with Silt and 
Sand,  sandy units cemented with 
CaCO3, clasts < 6".

Well-graded GRAVEL with Silt and 
Sand, Sandy units cemented with 
CaCO3, clasts <3".

Well-graded GRAVEL with Silt and 
Sand,  poorly cemented sand with 
CaCO3, gravels are tuff and 
greenstone in composition. 

Well-graded GRAVEL with Silt and 
Sand, poorly cemented.

Well-graded GRAVEL with Silt and 
Sand, gravel up to 5", subrounded to 
subangular gravel, CaCO3 cement.

Well-graded GRAVEL with Silt and 
Sand, CaCO3 cement, clasts are <3". 

Well-graded GRAVEL with Silt and 
Sand. Gravel (<3"), greenstone, and 
volcanic composition, subrounded.

Well-graded GRAVEL with Silt and 
Sand, some cementing of gravels 
(~188' bgs) and sand. Greenstone 
clasts <6", angular to subrounded 
gravel.

Well-graded GRAVEL with Silt and 
Sand, CaCO3 cement, gravel <2", 
gravels angular to subrounded.

Well-graded GRAVEL with Silt and 
Sand, some CaCO3 cementing, clasts 
<8", gravels angular to subrounded.

Core:

Gravel

%

Sand

%

Fines

%

70 20 10

50 40 10

50 40 10

70 20 10

65 35 10

50 40 10

60 30 10

50 40 10

60 30 10

60 30 10

Time

0747

R
e

c
o

v
e

ry
 (

ft
)

3.5

2.5

4

3.5

3.5

3.5

4

4

2

3

Borehole Dia: Nom. 8"

Well Name: MW-6

#10-20 Co.
 Silica Sand

4" Dia. Sch 40
PVC Blank
 Casing

4" Dia. Sch 40
 PVC Screen
 (0.02"-slot)
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Appendix G

Lithologic Log for Monitor Well MW-6

(Page 5 of 6)

Start Date : August 2, 2004

Finish Date : August 20, 2004

Location : UPCO

Logged By : J. Manuszak, S. Stacy

Drilling Subcontractor : Boart Longyear

Drill Rig : Core-Rig

Driller & Helper : Tony & Coby

Latitude : 33 42' 50"

Longitude : 112 04' 25"

Depth

in

Feet

 200

205

210

215

220

225

230

235

240

245

250

U
S

C
S

GM

GW-GM

GW

GW-GM

G
R

A
P

H
IC

DESCRIPTION
 of Core

Silty GRAVEL with Sand, sand is 
cemented with CaCO3, gravels 
angular to subrounded.

Well-graded GRAVEL with Silt and 
Sand, gravels poorly cemented with 
CaCO3, granitic and greenstone 
composition, angular to subrounded.

Well-graded GRAVEL with Silt and 
Sand,  CaCO3 cement, gravels <2", 
greenstone and granitic composition.

 Well-graded GRAVEL with Silt and 
Sand, CaCO3 cement, clasts up to 6", 
angular to subangular.

Well-graded GRAVEL with Silt and 
Sand, poorly cemented with CaCO3, 
gravels <3", gravels are greenstone, 
granitic  tuffs, and quartz. Gravels 
angular to subrounded.

Well-graded GRAVEL with Silt and 
Sand, sand is not cemenetd as 
strongly as at 220' bgs.

Well-graded GRAVEL with Silt and 
Sand, gravel <10",  gravels are 
greenstone and tuff in composition, 
poorly cemented with CaCO3, gravels 
angular to subrounded.

Same as at 230' bgs but strongly 
cemented with CaCO3 from 232.5' to 
238.5'.

Well-graded GRAVEL with Silt and 
Sand,  from 238.5' to 242' poorly to 
strongly cemeneted with CaCO3. 

Well-graded GRAVEL with Silt and 
Sand, poorly to strongly cemented with 
CaCO3, gravels <6" angular to 
subrounded.

Core:

Gravel

%

Sand

%

Fines

%

50 35 15

60 30 10

60 30 10

60 30 10

75 20 5

60 30 10

60 30 10

Time

0847

0902

0922

1200

R
e

c
o

v
e

ry
 (

ft
)

3.5

4.5

4.5

5

5

5

5

5

4.5

4.5

Borehole Dia: Nom. 8"

Well Name: MW-6

#10-20 Co.
 Silica Sand

Bentonite Seal

4" Dia. Sch 40
 PVC Screen
 (0.02"-slot)

4" Dia. Sch 40
 PVC Blank
 Sump

4" Core
 Native Fill
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Appendix G

Lithologic Log for Monitor Well MW-6

(Page 6 of 6)

Start Date : August 2, 2004

Finish Date : August 20, 2004

Location : UPCO

Logged By : J. Manuszak, S. Stacy

Drilling Subcontractor : Boart Longyear

Drill Rig : Core-Rig

Driller & Helper : Tony & Coby

Latitude : 33 42' 50"

Longitude : 112 04' 25"

Depth

in

Feet

 250

255

260

265

270

275

280

285

290

295

300

U
S

C
S

GW-GM

GM

GW-GM

GM

G
R

A
P

H
IC

DESCRIPTION
 of Core

Well-graded GRAVEL with Silt and 
Sand,  clasts <5", greenstone, granitic, 
tuff composition, poorly to strongly 
cemented with CaCO3.

Well-graded GRAVEL with Silt and 
Sand, uncemented, clast <9", gravels 
angular to subrounded.

Silty GRAVEL,  clast <4", poorly 
cemented.

Well-graded GRAVEL with Silt, poorly 
to strongly cemented with CaCO3, 
clasts <9", gravels angular to 
subrounded.

Well-graded GRAVEL with Silt, 
uncemented clasts <9", gravels 
angular to subangular. Gravels are 
granitic, greenstone, and volcanic in 
composition.

Silty GRAVEL, uncemented to poorly 
cemented.

Core:

Gravel

%

Sand

%

Fines

%

60 30 10

50 40 10

50 40 10

60 30 10

50 30 20

60 30 10

50 40 10

50 40 10

50 30 20

Time

1222

1330

8/5/04

0645

0705

0745

0824

0930

R
e

c
o

v
e

ry
 (

ft
)

4.5

5

4.5

4.5

4.5

4.5

5

4.5

4.5

5

Borehole Dia: Nom. 8"

Well Name: MW-6

4" Core
 Native Fill
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Appendix G

Lithologic Log for Monitor Well MW-7

(Page 1 of 5)

Start Date : October 8, 2004

Finish Date : October 14, 2004

Location : UPCO

Logged By : Steve Stacy

Drilling Subcontractor : Boart Longyear

Drill Rig : Air Rotary

Driller & Helper : Ron, Shawn

Latitude : 33 42' 41"

Longitude : 112 04' 26"

Depth

in

Feet

 0

5

10

15

20

25

30

35

40

45

U
S

C
S

GW

SP

GP

GW

SP

G
R

A
P

H
IC

DESCRIPTION
 of Cuttings

Well-graded GRAVEL with Sand, light 
brown, subrounded to subangular 
gravel.

Well-graded GRAVEL with Sand, light 
brown to reddish brown, subrounded to 
subangular gravel.

Poorly graded SAND with Gravel, 
greenish-gray, subrounded to 
subangular gravel.

Poorly graded GRAVEL with Sand, 
greenish-gray, subrounded to 
subangular gravel.

Well-graded GRAVEL with Sand, various 
colors, subrounded to subangular 
gravel.

Poorly graded SAND with Gravel Gravels 
are green, subrounded to subangular 
gravel.

CUTTINGS

Gravel

%

Sand

%

Fines

%

50 45 5

50 45 5

55 40 5

40 60 0

60 40 0

75 25 5

70 25 5

20 80 0

30 70 0

Time

1530

1535

1540

1550

1600

1608

1617

1115

Borehole Dia: Nom. 8"

Well Name: MW-7

Cement Grout Seal

9" dia. Conductor 
Casing 0-20' bgs.

Steel Monument

4" Well Seal

4" Dia. Sch 40
PVC Blank Casing
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Appendix G

Lithologic Log for Monitor Well MW-7

(Page 2 of 5)

Start Date : October 8, 2004

Finish Date : October 14, 2004

Location : UPCO

Logged By : Steve Stacy

Drilling Subcontractor : Boart Longyear

Drill Rig : Air Rotary

Driller & Helper : Ron, Shawn

Latitude : 33 42' 41"

Longitude : 112 04' 26"

Depth

in

Feet

 45

50

55

60

65

70

75

80

85

90

U
S

C
S

SP

SW-SM

GP

SW-SM

SP

GP

G
R

A
P

H
IC

DESCRIPTION
 of Cuttings

Well-graded SAND with Silt and Gravel, 
various colors with brown sand, some 
subrounded to subangular gravel.

Poorly graded GRAVEL with Sand, 
various colors with greyish-brown sand, 
some gravel.

Well-graded SAND with Silt and Gravel, 
greyish-brown, subangular gravel.

Poorly graded SAND with Gravel, 
greyish-brown, subrounded to 
subangular gravel.

Poorly graded SAND with Gravel,
brown.

Poorly graded GRAVEL with Sand.

CUTTINGS

Gravel

%

Sand

%

Fines

%

20 80 0

15 75 10

60 40 0

15 75 10

20 80 0

40 60 0

70 30 0

Time

1150

1200

1218

1225

1409

Borehole Dia: Nom. 8"

Well Name: MW-7

Cement Grout Seal

4" Dia. Sch 40
PVC Blank Casing
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Appendix G

Lithologic Log for Monitor Well MW-7

(Page 3 of 5)

Start Date : October 8, 2004

Finish Date : October 14, 2004

Location : UPCO

Logged By : Steve Stacy

Drilling Subcontractor : Boart Longyear

Drill Rig : Air Rotary

Driller & Helper : Ron, Shawn

Latitude : 33 42' 41"

Longitude : 112 04' 26"

Depth

in

Feet

 90

95

100

105

110

115

120

125

130

135

U
S

C
S

GP

GW-GM

GP

SP

GW

GP

G
R

A
P

H
IC

DESCRIPTION
 of Cuttings

Well-graded GRAVEL with Silt and Sand.

Poorly graded GRAVEL with Sand.

Poorly graded GRAVEL.

Poorly graded SAND.

Well-graded GRAVEL with Sand.

Poorly graded GRAVEL with Sand.

CUTTINGS

Gravel

%

Sand

%

Fines

%

70 30 0

70 20 10

80 20 0

90 10 0

5 95 0

75 20 5

80 15 5

75 25 0

75 20 5

Time

1416

1420

1427

1431

1435

1440

1455

Borehole Dia: Nom. 8"

Well Name: MW-7

Cement Grout Seal

4" Dia. Sch 40
PVC Blank Casing



0
6

-1
0

-2
0

1
1

  
C

:\
U

s
e

rs
\c

p
ru

n
ie

r\
D

o
c
u

m
e

n
ts

\p
ro

je
c
ts

\U
P

C
O

\L
it
h

 L
o

g
s
 f
o

r 
A

p
p

e
n

d
ix

 G
\M

W
-7

.b
o

r

June 2011

Summary Report 
Final Remedial Investigation 

Appendix G

Lithologic Log for Monitor Well MW-7

(Page 4 of 5)

Start Date : October 8, 2004

Finish Date : October 14, 2004

Location : UPCO

Logged By : Steve Stacy

Drilling Subcontractor : Boart Longyear

Drill Rig : Air Rotary

Driller & Helper : Ron, Shawn

Latitude : 33 42' 41"

Longitude : 112 04' 26"

Depth

in

Feet

 135

140

145

150

155

160

165

170

175

180

U
S

C
S

GP

SP

GP

SP

GP

SP

G
R

A
P

H
IC

DESCRIPTION
 of Cuttings

Poorly graded GRAVEL with Sand.

Poorly graded GRAVEL with Sand.

Poorly graded SAND with Gravel.

Poorly graded GRAVEL with Sand.

Poorly graded SAND with Gravel.

CUTTINGS

Gravel

%

Sand

%

Fines

%

70 30 0

45 55 0

55 45 0

70 30 0

35 65 0

30 70 0

70 30 0

85 15 0

40 60 0

Time

1507

1517

1538

1540

1544

Borehole Dia: Nom. 8"

Well Name: MW-7

Cement Grout Seal

Bentonite Seal

#60 Co. Silica Sand

#10-20 Co. Silica Sand

4" Dia. Sch 40
PVC Blank Casing

4" Dia. Sch 40
 PVC Screen
 (0.02"-slot)
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Appendix G

Lithologic Log for Monitor Well MW-7

(Page 5 of 5)

Start Date : October 8, 2004

Finish Date : October 14, 2004

Location : UPCO

Logged By : Steve Stacy

Drilling Subcontractor : Boart Longyear

Drill Rig : Air Rotary

Driller & Helper : Ron, Shawn

Latitude : 33 42' 41"

Longitude : 112 04' 26"

Depth

in

Feet

 180

185

190

195

200

205

210

215

220

225

U
S

C
S

SP

GP

SP

SW-SM

BR

G
R

A
P

H
IC

DESCRIPTION
 of Cuttings

Poorly graded GRAVEL with Sand.

Poorly graded SAND with Gravel. 
Gravels are green, subrounded to 
subangular gravel.

Poorly graded SAND with Gravel.

Well- graded SAND with Silt and Gravel, 
brown.

Greenstone.

CUTTINGS

Gravel

%

Sand

%

Fines

%

70 30 0

70 30 0

30 70 0

45 55 0

20 70 10

Time

1602

1605

1633

1644

1644

Borehole Dia: Nom. 8"

Well Name: MW-7

#10-20 Co. Silica Sand

Bentonite Seal

4" Dia. Sch 40
 PVC Screen
 (0.02"-slot)

4" Dia. Sch 40
 PVC Blank Sump

PVC End Cap
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Appendix G

Lithologic Log for Monitor Well MW-8

(Page 1 of 6)

Start Date : October 7, 2004

Finish Date : October 11, 2004

Location : UPCO

Logged By : Steve Stacy

Drilling Subcontractor : Boart Longyear

Drill Rig : Air Rotary

Driller & Helper : Ron, Shawn

Latitude : 33 42' 38"

Longitude : 112 04' 10"

Depth

in

Feet

 0

5

10

15

20

25

30

35

40

45

U
S

C
S

SW-SM

SW

SW-SM

SM

G
R

A
P

H
IC

DESCRIPTION
 of Cuttings

Well-graded SAND with Silt and Gravel, 
reddish brown.

Well-graded SAND with Silt and Gravel, 
light gray.

Well-graded SAND with Gravel, light 
brown, subangular to angular gravel, 
some weakly cemented pieces.

Well-graded SAND with Silt and Gravel, 
light brown-grey, fine subrounded to 
subangular gravel.

Silty SAND with Gravel, light brown, 
subrounded to subangular gravel.

Silty SAND with Gravel, light brown, fine 
subrounded to subangular gravel.

CUTTINGS

Gravel

%

Sand

%

Fines

%

20 70 10

15 75 10

30 60 5

20 70 10

35 45 20

25 45 30

Time

1415

1520

Borehole Dia: Nom. 8"

Well Name: MW-8

Cement Grout Seal

9" dia. Conductor 
Casing 0 to 20' bgs.

Steel Monument

4" Well Seal

4" Dia. Sch 40
PVC Blank Casing
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Appendix G

Lithologic Log for Monitor Well MW-8

(Page 2 of 6)

Start Date : October 7, 2004

Finish Date : October 11, 2004

Location : UPCO

Logged By : Steve Stacy

Drilling Subcontractor : Boart Longyear

Drill Rig : Air Rotary

Driller & Helper : Ron, Shawn

Latitude : 33 42' 38"

Longitude : 112 04' 10"

Depth

in

Feet

 45

50

55

60

65

70

75

80

85

90

U
S

C
S

SM

SP

SW-SC

SW-SM

SP

GP

G
R

A
P

H
IC

DESCRIPTION
 of Cuttings

Poorly graded SAND, light grey, Sand is 
fine-grained.

Well-graded SAND with Clay, light grey, 
fine and coarse sand, med. plasticity.

Well-graded SAND with Silt, light grey to 
light brown.

Poorly graded SAND, light brown.

Poorly graded GRAVEL with Sand, 
various colors, subrounded to angular 
gravel.

CUTTINGS

Gravel

%

Sand

%

Fines

%

0 100 0

0 90 10

0 90 10

10 85 5

65 30 5

Time

Borehole Dia: Nom. 8"

Well Name: MW-8

Cement Grout Seal

4" Dia. Sch 40
PVC Blank Casing
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Appendix G

Lithologic Log for Monitor Well MW-8

(Page 3 of 6)

Start Date : October 7, 2004

Finish Date : October 11, 2004

Location : UPCO

Logged By : Steve Stacy

Drilling Subcontractor : Boart Longyear

Drill Rig : Air Rotary

Driller & Helper : Ron, Shawn

Latitude : 33 42' 38"

Longitude : 112 04' 10"

Depth

in

Feet

 90

95

100

105

110

115

120

125

130

135

U
S

C
S

SW

GP

SP

SW

SP

SW

SP

G
R

A
P

H
IC

DESCRIPTION
 of Cuttings

Well-graded SAND with Gravel,  brown, 
subrounded to subangular gravel.

Poorly graded GRAVEL with Sand, 
brown.

Poorly graded SAND with Gravel,  brown, 
fine subrounded to subangular gravel.

Poorly graded GRAVEL with Sand,  
brown.

Well-graded SAND with Silt and Gravel.

Poorly graded SAND with Gravel,  brown, 
subrounded to subangular gravel.

Well-graded SAND with Gravel,  brown, 
subrounded to subangular gravel.

Poorly graded SAND with Gravel,  brown, 
subrounded to subangular gravel.

CUTTINGS

Gravel

%

Sand

%

Fines

%

40 60

60 40

15 85

75 25

15 75 10

20 65 15

75 25 0

20 75 5

15 85

Time

1325

1350

1355

Borehole Dia: Nom. 8"

Well Name: MW-8

Cement Grout Seal

4" Dia. Sch 40
PVC Blank Casing
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Appendix G

Lithologic Log for Monitor Well MW-8

(Page 4 of 6)

Start Date : October 7, 2004

Finish Date : October 11, 2004

Location : UPCO

Logged By : Steve Stacy

Drilling Subcontractor : Boart Longyear

Drill Rig : Air Rotary

Driller & Helper : Ron, Shawn

Latitude : 33 42' 38"

Longitude : 112 04' 10"

Depth

in

Feet

 135

140

145

150

155

160

165

170

175

180

U
S

C
S

SP

GP

SP

SP

G
R

A
P

H
IC

DESCRIPTION
 of Cuttings

Poorly graded SAND with Gravel,  
multi-colored, subrounded to subangular 
gravel.

Poorly graded GRAVEL with Sand,  
multi-colored, subrounded to subangular 
gravel.

Poorly graded SAND with Gravel,  brown, 
subrounded to subangular gravel.

Poorly graded GRAVEL with Sand,  gray, 
subrounded to subangular gravel.

Poorly graded SAND with Gravel,  
multi-colored, subrounded to subangular 
gravel.

CUTTINGS

Gravel

%

Sand

%

Fines

%

40 60

60 40

70 30

45 55

75 25

30 65 5

20 75 5

Time

1405

1414

1418

1420

1425

1443

1448

Borehole Dia: Nom. 8"

Well Name: MW-8

Cement Grout Seal

Bentonite Seal

#60 Co. Silica Sand

#10-20 Co. Silica Sand

4" Dia. Sch 40
PVC Blank Casing
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Appendix G

Lithologic Log for Monitor Well MW-8

(Page 5 of 6)

Start Date : October 7, 2004

Finish Date : October 11, 2004

Location : UPCO

Logged By : Steve Stacy

Drilling Subcontractor : Boart Longyear

Drill Rig : Air Rotary

Driller & Helper : Ron, Shawn

Latitude : 33 42' 38"

Longitude : 112 04' 10"

Depth

in

Feet

 180

185

190

195

200

205

210

215

220

225

U
S

C
S

SP

GP

SM

BR

G
R

A
P

H
IC

DESCRIPTION
 of Cuttings

Poorly graded GRAVEL with Sand.

Silty SAND with Gravel, brown, 
subangular gravel.

GRANODIORITE, Bedrock. Chips have 
fine-grained crystalline texture with some 
visible crystals of feldspar

CUTTINGS

Gravel

%

Sand

%

Fines

%

20 75 5

30 70

30 70

75 25

25 65 15

Time

Borehole Dia: Nom. 8"

Well Name: MW-8

#10-20 Co. Silica Sand

4" Dia. Sch 40
 PVC Screen
 (0.02"-slot)
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Appendix G

Lithologic Log for Monitor Well MW-8

(Page 6 of 6)

Start Date : October 7, 2004

Finish Date : October 11, 2004

Location : UPCO

Logged By : Steve Stacy

Drilling Subcontractor : Boart Longyear

Drill Rig : Air Rotary

Driller & Helper : Ron, Shawn

Latitude : 33 42' 38"

Longitude : 112 04' 10"

Depth

in

Feet

 225

230

235

240

245

250

255

260

265

270

U
S

C
S

BR

G
R

A
P

H
IC

DESCRIPTION
 of Cuttings

GRANODIORITE, Bedrock.

CUTTINGS

Gravel

%

Sand

%

Fines

% Time

Borehole Dia: Nom. 8"

Well Name: MW-8

#10-20 Co. Silica Sand

Bentonite Seal

4" Dia. Sch 40
 PVC Screen
 (0.02"-slot)

4" Dia. Sch 40
 PVC Blank Sump
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Appendix G

Lithologic Log for Monitor Well MW-9

(Page 1 of 6)

Start Date : January 17, 2005

Finish Date : January 25, 2005

Location : UPCO

Logged By : B. Sperrazza

Drilling Subcontractor : Boart Longyear

Drill Rig : Core Rig

Driller & Helper : Riley, Bobby

Latitude : 33 42' 38"

Longitude : 112 04' 37"

Depth

in

Feet

 0

5

10

15

20

25

30

35

40

45

50

U
S

C
S

SW-SM

SW-SM

SW

BR

G
R

A
P

H
IC

DESCRIPTION
 of Core

Well-graded SAND with Silt and 
Gravel, angular to subrounded sand 
and gravel.

Well-graded SAND with Silt and 
Gravel, cemented with CaCO3, trace 
cobbles subangular 3" to 6" 
diameter.

Well-graded SAND with Gravel,  
cemented with CaCO3, trace 
subangular cobbles >6" diameter.

Core:

Gravel

%

Sand

%

Fines

%

40 50 10

30 60 10

45 50 5

Time

1640

0800

0900

1000

1100

1230

1330

1400

R
u

n
 (

ft
)

5

5

5

5.2

4.5

1.8

3

2.5

R
e

c
o

v
e

ry
 (

ft
)

5

2.5

5

5.2

4.5

1.8

3

2.5

%
 R

e
c
o

v
e

ry

100

50

100

100

100

100

100

100

Borehole Dia: Nom. 8"

Well Name: MW-9

Cement Grout
 Seal

Conductor
 Casing 0-20'

12" Steel Monument

4" Well Seal

4" Dia. Sch 40
PVC Blank
 Casing
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Appendix G

Lithologic Log for Monitor Well MW-9

(Page 2 of 6)

Start Date : January 17, 2005

Finish Date : January 25, 2005

Location : UPCO

Logged By : B. Sperrazza

Drilling Subcontractor : Boart Longyear

Drill Rig : Core Rig

Driller & Helper : Riley, Bobby

Latitude : 33 42' 38"

Longitude : 112 04' 37"

Depth

in

Feet

 50

55

60

65

70

75

80

85

90

95

100

U
S

C
S

BR

BR

BR

G
R

A
P

H
IC

DESCRIPTION
 of Core

GREENSTONE Bedrock, weathered 
zone, very broken up but uniform 
mineralogy, aphanitic texture, some 
pieces cemented with CaCO3, high 
angle fracture (60-70 degrees) 50', 
59'.

Reddish weathered zone 64'.

GRANODIORITE Bedrock, 
transitional zone, feldspars breaking 
down to clays.

Weathered zone 67' to 68'.

Weathered zone 72' to 73.5'.

GRANODIORITE Bedrock, 
competent zone, phaneritic texture, 
longer pieces, high angle fractures 
(60-70 degrees) 81.5', 86', 87.5'.

Weathered zone with calcite filled 
cracks 76' to 78'.

GRANODIORITE Bedrock, 
weathered zone, phaneritic texture,  
large calcite minerals.

GRANODIORITE Bedrock, 
competent zone, phaneritic texture, 
longer pieces, salt and pepper 
appearance, high angle fractures 
(60-70 degrees) at 98.5', 99.5', 
100.5', 101'.

Core:

Gravel

%

Sand

%

Fines

% Time

1400

1530

1630

1730

0700

0800

0900

1000

1100

1200

1230

1330

1430

1530

1630

1730

0700

0830

1030

1230

1400

R
u

n
 (

ft
)

2.5

2

2

3

3

3

1

2

2

3

2

2

2.5

2

2

2.5

2

2

2

4

5

R
e

c
o

v
e

ry
 (

ft
)

2.5

2

2

3

3

3

1

1.5

1.5

3

2

2

2.5

2

1

2

2

2

2

4

5

%
 R

e
c
o

v
e

ry

100

100

100

100

100

100

100

75

75

100

100

100

100

100

50

95

100

100

100

100

100

Borehole Dia: Nom. 8"

Well Name: MW-9

Cement Grout
 Seal

4" Dia. Sch 40
PVC Blank
 Casing
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Appendix G

Lithologic Log for Monitor Well MW-9

(Page 3 of 6)

Start Date : January 17, 2005

Finish Date : January 25, 2005

Location : UPCO

Logged By : B. Sperrazza

Drilling Subcontractor : Boart Longyear

Drill Rig : Core Rig

Driller & Helper : Riley, Bobby

Latitude : 33 42' 38"

Longitude : 112 04' 37"

Depth

in

Feet

 100

105

110

115

120

125

130

135

140

145

150

U
S

C
S

BR

BR

G
R

A
P

H
IC

DESCRIPTION
 of Core

Variable mineralogy, calcite veins 
abundant, overall reddish color, 
clays weathering to red.

High angle fractures with 
slickensides, surface of fracture 
waxy feel, opaque "dripstone" 
appearance.  

Highly weathered zone, sandy and 
silty from 110' to 111'.

Weathered zone, crumbly and pitted 
115' to 116'.

Abundant calcite at 118'.

Pitted honeycomb appearance with 
abundant calcite at 125' to 126'.

High angle fracture (60-70 degrees) 
at 130.5'.

Weathered zone 131.5' to 133'.

GRANODIORITE Bedrock, some 
greenstone, competent zone. 

Preferential mineral growth, mineral 
banding 137' to 138'.

High angle fractures (60-70 
degrees)  with calcite mineral growth 
on surface at 134.5', 141.5', 144.5', 
145'.

Core:

Gravel

%

Sand

%

Fines

% Time

1400

1500

1600

0830

0930

1030

1130

1200

1230

1300

1400

1430

R
u

n
 (

ft
)

5

5

5

5

4.5

5.3

4

2.2

5

5

5

5

R
e

c
o

v
e

ry
 (

ft
)

5

5

5

5

4.5

5.3

4

2.2

5

5

5

5

%
 R

e
c
o

v
e

ry

100

100

100

100

100

100

100

100

100

100

100

100

Borehole Dia: Nom. 8"

Well Name: MW-9

Cement Grout
 Seal

4" Dia. Sch 40
PVC Blank
 Casing
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Appendix G

Lithologic Log for Monitor Well MW-9

(Page 4 of 6)

Start Date : January 17, 2005

Finish Date : January 25, 2005

Location : UPCO

Logged By : B. Sperrazza

Drilling Subcontractor : Boart Longyear

Drill Rig : Core Rig

Driller & Helper : Riley, Bobby

Latitude : 33 42' 38"

Longitude : 112 04' 37"

Depth

in

Feet

 150

155

160

165

170

175

180

185

190

195

200

U
S

C
S

BR

BR

G
R

A
P

H
IC

DESCRIPTION
 of Core

Same as above.

High angle fractures (60-70 
degrees) at 152', 152.5', 154', 
154.5', 155.5'.

Calcite deposition on surface of high 
angle fracture at 160'.

Fractures separate greenstone 
pieces from granitic pieces.

Greenstone xenolith at 165.5' to 
167.5'.

GRANODIORITE Bedrock, 
weathered  zone, crumbly, variable 
minerology and texture, feldspar 
weathered to red clays, calcite 
depositon in fractures. 

Competent zone, some Greenstone 
from 173' to 176' and 177' to 179'.

High angle fracture (60-70 degrees) 
at 174.5', 181', 196'.

Weathered crumbly zone from 176' 
to 177'. 

Source of weathering at contact of 
greenstone xenolith with granitic 
bedrock.  Calcite observed in  
fractures. Cross cutting quartz 
feature at 184.5'.  Weathered 
crumbly reddish zone at 186'. 

GRANODIORITE Bedrock, 
competent zone, longer pieces, 
calcite in fractures, weathered 
feldspars observed on surface as 
reddish tint.

Same as above.

Core:

Gravel

%

Sand

%

Fines

% Time

1430

1530

0800

0900

1000

1130

1230

0930

1030

1130

1200

R
u

n
 (

ft
)

5

5

5

5

5

5

5

4

5

5

5

R
e

c
o

v
e

ry
 (

ft
)

5

5

5

5

5

5

5

4

5

5

5

%
 R

e
c
o

v
e

ry

100

100

100

100

100

100

100

100

100

100

100

Borehole Dia: Nom. 8"

Well Name: MW-9

Cement Grout
 Seal

Bentonite Seal

#60 Co.
 Silica Sand

#10-20 Co.
Silica Sand

4" Dia. Sch 40
PVC Blank
 Casing
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Appendix G

Lithologic Log for Monitor Well MW-9

(Page 5 of 6)

Start Date : January 17, 2005

Finish Date : January 25, 2005

Location : UPCO

Logged By : B. Sperrazza

Drilling Subcontractor : Boart Longyear

Drill Rig : Core Rig

Driller & Helper : Riley, Bobby

Latitude : 33 42' 38"

Longitude : 112 04' 37"

Depth

in

Feet

 200

205

210

215

220

225

230

235

240

245

250

U
S

C
S

BR

G
R

A
P

H
IC

DESCRIPTION
 of Core

Weathered zone 200' to 203', 
crumbly, clayey feel, reddish color.

Weathered but cemented pieces 
208' to 210'.  High angle fractures 
(60-70 degrees) at 208.5' and 
209.5'.  Surface of fractures thick 
reddish brown clay with slickensides.

Highly competent zone 213.5' to 225. 
High angle fractures (60 -70 
degrees) 215.5', 216', 219.5', 220.5', 
221.5', and 229.5' with calcite on 
surface of fracture.

Weathered zone 225' to 226'. 

Highly weathered zone 230' to 
234.5', crumbly, feldspar weathered 
to clay.

Total Depth Core Drill 240'
Reem and Air Drill to Total Depth 
260'.

Core:

Gravel

%

Sand

%

Fines

% Time

1200

1300

1400

1530

1100

1230

1330

1400

1500

R
u

n
 (

ft
)

5

5

5

5

8

6.5

2

4.5

1

R
e

c
o

v
e

ry
 (

ft
)

5

5

5

5

6.5

6

2

4.5

1

%
 R

e
c
o

v
e

ry

100

100

100

100

81

92

100

100

100

Borehole Dia: Nom. 8"

Well Name: MW-9

#10-20 Co.
Silica Sand

4" Dia. Sch 40
 PVC Screen
 (0.02"-slot)
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Appendix G

Lithologic Log for Monitor Well MW-9

(Page 6 of 6)

Start Date : January 17, 2005

Finish Date : January 25, 2005

Location : UPCO

Logged By : B. Sperrazza

Drilling Subcontractor : Boart Longyear

Drill Rig : Core Rig

Driller & Helper : Riley, Bobby

Latitude : 33 42' 38"

Longitude : 112 04' 37"

Depth

in

Feet

 250

255

260

265

270

275

280

285

290

295

300

U
S

C
S

BR

G
R

A
P

H
IC

DESCRIPTION
 of Core

GRANODIORITE Bedrock, 
weathered zone.

Total Depth Borehole 260'.

Core:

Gravel

%

Sand

%

Fines

% Time

R
u

n
 (

ft
)

R
e

c
o

v
e

ry
 (

ft
)

%
 R

e
c
o

v
e

ry

Borehole Dia: Nom. 8"

Well Name: MW-9

#10-20 Co.
Silica Sand

Bentonite Seal

4" Dia. Sch 40
 PVC Blank
 Sump
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Appendix G

Lithologic Log for Monitor Well MW-10

(Page 1 of 6)

Start Date : January 17, 2005

Finish Date : January 19, 2005

Location : UPCO

Logged By : Brian Sperrazza

Drilling Subcontractor : Boart Longyear

Drill Rig : Air Rotary

Driller & Helper : Tom, Scott

Latitude : 33 42' 47"

Longitude : 112 04' 36"

Depth

in

Feet

 0

5

10

15

20

25

30

35

40

45

U
S

C
S

GW-GM

GW

G
R

A
P

H
IC

DESCRIPTION
 of Cuttings

Well-graded GRAVEL with Silt and Sand, 
light brown, damp, gravel is subrounded 
to angular, mostly fine gravel, sand is 
subrounded to rounded, mostly coarse 
sand, non-plastic fines adhere to sand 
and gravel.

Well-graded GRAVEL with Sand, gray 
brown, damp to moist, gravel is 
subrounded to subangular, sand is 
subrounded to subangular, mostly 
coarse sand, fines non-plastic, adhere to 
gravel and sand.

CUTTINGS

Gravel

%

Sand

%

Fines

%

60 30 10

70 30 T

Time

1230

1300

0950

Borehole Dia: Nom. 8"

Well Name: MW-10

Cement Grout Seal

9" dia. Conductor 
Casing 0 to 20' bgs.

12" Steel Monument

4" Well Seal

4" Dia. Sch 40
PVC Blank Casing
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Appendix G

Lithologic Log for Monitor Well MW-10

(Page 2 of 6)

Start Date : January 17, 2005

Finish Date : January 19, 2005

Location : UPCO

Logged By : Brian Sperrazza

Drilling Subcontractor : Boart Longyear

Drill Rig : Air Rotary

Driller & Helper : Tom, Scott

Latitude : 33 42' 47"

Longitude : 112 04' 36"

Depth

in

Feet

 45

50

55

60

65

70

75

80

85

90

U
S

C
S

GW

SM

GW-GM

GM

G
R

A
P

H
IC

DESCRIPTION
 of Cuttings

Silty SAND with Gravel, brown, wet, 
gravel is subrounded to subangular 
mostly fine gravel, sand is subrounded 
to subangular, sand is well graded, fines 
non-plastic.

Well-graded GRAVEL with Silt and Sand, 
brown, wet, gravel is subrounded to 
angular, sand is subrounded to 
subangular, fines are non-plastic and 
washed out of matrix.

Silty GRAVEL with Sand, grey brown, 
wet, gravel is subrounded to subangular 
and well graded, sand is subrounded to 
subangular, sand is well graded, fines 
are non- to slightly plastic.

CUTTINGS

Gravel

%

Sand

%

Fines

%

15 60 25

60 30 10

40 40 20

Time

1000

1005

1015

1020

Borehole Dia: Nom. 8"

Well Name: MW-10

Cement Grout Seal

4" Dia. Sch 40
PVC Blank Casing
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Appendix G

Lithologic Log for Monitor Well MW-10

(Page 3 of 6)

Start Date : January 17, 2005

Finish Date : January 19, 2005

Location : UPCO

Logged By : Brian Sperrazza

Drilling Subcontractor : Boart Longyear

Drill Rig : Air Rotary

Driller & Helper : Tom, Scott

Latitude : 33 42' 47"

Longitude : 112 04' 36"

Depth

in

Feet

 90

95

100

105

110

115

120

125

130

135

U
S

C
S

SW-SM

GW

SW-SM

GW

G
R

A
P

H
IC

DESCRIPTION
 of Cuttings

Well-graded SAND with Silt and Gravel, 
brown, wet, gravel is subrounded to 
subangular, sand is subrounded to 
rounded, fines are non-plastic.

Well-graded GRAVEL with Sand, brown, 
wet, gravel is subrounded to subangular, 
sand is subrounded to angular, sand is 
well graded, fines are non-plastic.

Well-graded SAND with Silt and Gravel, 
brown, wet, gravel is subrounded to 
angular, gravel is mostly fine, sand is 
subrounded to subangular, fines are 
non-plastic.

Well-graded GRAVEL with Sand, brown, 
wet, gravel is subrounded to subangular, 
sand is subrounded to angular, sand is 
well graded, fines are non-plastic.

CUTTINGS

Gravel

%

Sand

%

Fines

%

30 60 10

60 35 5

30 60 10

60 35 5

Time

1030

1035

1045

1055

1105

Borehole Dia: Nom. 8"

Well Name: MW-10

Cement Grout Seal

4" Dia. Sch 40
PVC Blank Casing
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Appendix G

Lithologic Log for Monitor Well MW-10

(Page 4 of 6)

Start Date : January 17, 2005

Finish Date : January 19, 2005

Location : UPCO

Logged By : Brian Sperrazza

Drilling Subcontractor : Boart Longyear

Drill Rig : Air Rotary

Driller & Helper : Tom, Scott

Latitude : 33 42' 47"

Longitude : 112 04' 36"

Depth

in

Feet

 135

140

145

150

155

160

165

170

175

180

U
S

C
S

GW

GW

G
R

A
P

H
IC

DESCRIPTION
 of Cuttings

Well-graded GRAVEL with Sand, light 
brown, wet, gravel is subrounded to 
angular, sand is subrounded to 
subangular, fines are non-plastic.

Same as previous, gravel pieces of 
Greenstone.

CUTTINGS

Gravel

%

Sand

%

Fines

%

65 35 T

Time

1110

1120

1125

1135

Borehole Dia: Nom. 8"

Well Name: MW-10

Cement Grout Seal

Bentonite Seal

#60 Co. Silica Sand

#10-20 Co. Silica Sand

4" Dia. Sch 40
PVC Blank Casing

4" Dia. Sch 40
 PVC Screen
 (0.02"-slot)
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Appendix G

Lithologic Log for Monitor Well MW-10

(Page 5 of 6)

Start Date : January 17, 2005

Finish Date : January 19, 2005

Location : UPCO

Logged By : Brian Sperrazza

Drilling Subcontractor : Boart Longyear

Drill Rig : Air Rotary

Driller & Helper : Tom, Scott

Latitude : 33 42' 47"

Longitude : 112 04' 36"

Depth

in

Feet

 180

185

190

195

200

205

210

215

220

225

U
S

C
S

GW

ML

GW

G
R

A
P

H
IC

DESCRIPTION
 of Cuttings

Well-graded GRAVEL with Sand, light 
brown, wet, gravel is subrounded to 
angular, sand is subrounded to 
subangular. Fines are non-plastic. 
Gravel pieces of composed of 
Greenstone.

Sandy SILT with Gravel, gray, dry to 
damp, gravel is subrounded to rounded, 
sand is rounded to subangularand 
mostly fine grained, fines are non- to 
slightly plastic.

Well-graded GRAVEL with Sand, gravel 
is subrounded to subangular, sand is 
subrounded to subangular. Fines are 
non-plastic.

CUTTINGS

Gravel

%

Sand

%

Fines

%

60 35 5

5 30 65

80 20 T

Time

1150

1155

1205

1300

1305

1310

Borehole Dia: Nom. 8"

Well Name: MW-10

#10-20 Co. Silica Sand

Bentonite Seal

4" Dia. Sch 40
 PVC Screen
 (0.02"-slot)

4" Dia. Sch 40
 PVC Blank Sump
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Appendix G

Lithologic Log for Monitor Well MW-10

(Page 6 of 6)

Start Date : January 17, 2005

Finish Date : January 19, 2005

Location : UPCO

Logged By : Brian Sperrazza

Drilling Subcontractor : Boart Longyear

Drill Rig : Air Rotary

Driller & Helper : Tom, Scott

Latitude : 33 42' 47"

Longitude : 112 04' 36"

Depth

in

Feet

 225

230

235

240

245

250

255

260

265

270

U
S

C
S

GW

GW-GM

G
R

A
P

H
IC

DESCRIPTION
 of Cuttings

Well-graded GRAVEL with Silt, gravel is 
subrounded to subangular, sand is 
subrounded to subangular. Fines are 
non-plastic.  Weathered gravels are 
composed of Greenstone.

CUTTINGS

Gravel

%

Sand

%

Fines

% Time

1530

1600

Borehole Dia: Nom. 8"

Well Name: MW-10

Bentonite Seal
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Appendix G

Lithologic Log for Monitor Well MW-11

(Page 1 of 8)

Start Date : December 12, 2005

Finish Date : December 13, 2005

Location : UPCO

Logged By : Brian Sperrazza

Drilling Subcontractor : Boart Longyear

Drill Rig : Air Rotary

Driller & Helper : Tom & James

Latitude : 33 42' 54"

Longitude : 112 04' 02"

Depth

in

Feet

 0

5

10

15

20

25

30

35

40

45

U
S

C
S

SW

SP-SM

GW-GM

GP

G
R

A
P

H
IC

DESCRIPTION
 of Cuttings

Well-graded SAND, brownish yellow, 
damp, gravel subrounded to subangular, 
mostly fine gravel, sand subrounded to 
subangular, well graded, non-plastic 
fines adhere to sand and gravel.

Poorly graded SAND with Silt, 
very pale brown, dry to damp, gravel 
subrounded,  gravels are fine-grained, 
sand is subrounded and mostly 
fine-grained.

Well-graded GRAVEL with Silt and Sand, 
Gravels are dark greenish gray, sands 
and fines are dark grayish brown, damp 
to moist (drillers adding water), gravels 
are fine to medium-grained, rounded to 
subangular.  Sand is fine to 
coarse-grained, rounded to subangular 
mostly coarse sand, fines are of 
low-plasticity.

Poorly graded GRAVEL with Sand, very 
pale brown.  Gravels are  subrounded to 
angular and mostly fine-grained.  

CUTTINGS

Gravel

%

Sand

%

Fines

%

5 90 5

T 90 10

60 30 10

70 25 5

Time

1115

1130

0830

0840

Borehole Dia: Nom. 8"

Well Name: MW-11

Cement Grout Seal

10" dia. Conductor 
Casing 0 to 20' bgs.

12" Well Vault

4" Well Seal

4" Dia. Sch 40
PVC Blank Casing
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Appendix G

Lithologic Log for Monitor Well MW-11

(Page 2 of 8)

Start Date : December 12, 2005

Finish Date : December 13, 2005

Location : UPCO

Logged By : Brian Sperrazza

Drilling Subcontractor : Boart Longyear

Drill Rig : Air Rotary

Driller & Helper : Tom & James

Latitude : 33 42' 54"

Longitude : 112 04' 02"

Depth

in

Feet

 45

50

55

60

65

70

75

80

85

90

U
S

C
S

BR

G
R

A
P

H
IC

DESCRIPTION
 of Cuttings

DIORITE Bedrock, weathered.

DIORITE Bedrock, dark greenish gray, 
angular cuttings, highly weathered.

CUTTINGS

Gravel

%

Sand

%

Fines

% Time

0924

Borehole Dia: Nom. 8"

Well Name: MW-11

Cement Grout Seal

4" Dia. Sch 40
PVC Blank Casing
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Appendix G

Lithologic Log for Monitor Well MW-11

(Page 3 of 8)

Start Date : December 12, 2005

Finish Date : December 13, 2005

Location : UPCO

Logged By : Brian Sperrazza

Drilling Subcontractor : Boart Longyear

Drill Rig : Air Rotary

Driller & Helper : Tom & James

Latitude : 33 42' 54"

Longitude : 112 04' 02"

Depth

in

Feet

 90

95

100

105

110

115

120

125

130

135

U
S

C
S

BR

G
R

A
P

H
IC

DESCRIPTION
 of Cuttings

DIORITE Bedrock.

DIORITE Bedrock, light grey, wet (drillers 
adding water),  angular fragments, some 
weathering.

Some Chlorite.

Some Chlorite.

CUTTINGS

Gravel

%

Sand

%

Fines

% Time

1000

Borehole Dia: Nom. 8"

Well Name: MW-11

Cement Grout Seal

4" Dia. Sch 40
PVC Blank Casing
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Appendix G

Lithologic Log for Monitor Well MW-11

(Page 4 of 8)

Start Date : December 12, 2005

Finish Date : December 13, 2005

Location : UPCO

Logged By : Brian Sperrazza

Drilling Subcontractor : Boart Longyear

Drill Rig : Air Rotary

Driller & Helper : Tom & James

Latitude : 33 42' 54"

Longitude : 112 04' 02"

Depth

in

Feet

 135

140

145

150

155

160

165

170

175

180

U
S

C
S

BR

G
R

A
P

H
IC

DESCRIPTION
 of Cuttings

DIORITE Bedrock.

Harder drilling, more competent zone, 
more felsic.

More oxidized fracture surfaces, less 
feldspar.

CUTTINGS

Gravel

%

Sand

%

Fines

% Time

Borehole Dia: Nom. 8"

Well Name: MW-11

Cement Grout Seal

4" Dia. Sch 40
PVC Blank Casing

4" Dia. Sch 40
 PVC Blank
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Appendix G

Lithologic Log for Monitor Well MW-11

(Page 5 of 8)

Start Date : December 12, 2005

Finish Date : December 13, 2005

Location : UPCO

Logged By : Brian Sperrazza

Drilling Subcontractor : Boart Longyear

Drill Rig : Air Rotary

Driller & Helper : Tom & James

Latitude : 33 42' 54"

Longitude : 112 04' 02"

Depth

in

Feet

 180

185

190

195

200

205

210

215

220

225

U
S

C
S

BR

G
R

A
P

H
IC

DESCRIPTION
 of Cuttings

DIORITE Bedrock.

CUTTINGS

Gravel

%

Sand

%

Fines

% Time

Borehole Dia: Nom. 8"

Well Name: MW-11

Cement Grout Seal

4" Dia. Sch 40
 PVC Blank
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Appendix G

Lithologic Log for Monitor Well MW-11

(Page 6 of 8)

Start Date : December 12, 2005

Finish Date : December 13, 2005

Location : UPCO

Logged By : Brian Sperrazza

Drilling Subcontractor : Boart Longyear

Drill Rig : Air Rotary

Driller & Helper : Tom & James

Latitude : 33 42' 54"

Longitude : 112 04' 02"

Depth

in

Feet

 225

230

235

240

245

250

255

260

265

270

U
S

C
S

BR

BR

G
R

A
P

H
IC

DESCRIPTION
 of Cuttings

DIORITE Bedrock.

DIORITE Bedrock, fine-grained 
phaneritic texture, less feldspar

CUTTINGS

Gravel

%

Sand

%

Fines

% Time

Borehole Dia: Nom. 8"

Well Name: MW-11

Cement Grout Seal

Bentonite Seal

#60 Co. Silica Sand

#8-12 Co. Silica Sand

4" Dia. Sch 40
 PVC Screen
 (0.02"-slot)

4" Dia. Sch 40
 PVC Blank



0
6

-1
0

-2
0

1
1

  
C

:\
U

s
e

rs
\c

p
ru

n
ie

r\
D

o
c
u

m
e

n
ts

\p
ro

je
c
ts

\U
P

C
O

\L
it
h

 L
o

g
s
 f
o

r 
A

p
p

e
n

d
ix

 G
\M

W
-1

1
.b

o
r

June 2011

Summary Report 
Final Remedial Investigation 

Appendix G

Lithologic Log for Monitor Well MW-11

(Page 7 of 8)

Start Date : December 12, 2005

Finish Date : December 13, 2005

Location : UPCO

Logged By : Brian Sperrazza

Drilling Subcontractor : Boart Longyear

Drill Rig : Air Rotary

Driller & Helper : Tom & James

Latitude : 33 42' 54"

Longitude : 112 04' 02"

Depth

in

Feet

 270

275

280

285

290

295

300

305

310

315

U
S

C
S

BR

G
R

A
P

H
IC

DESCRIPTION
 of Cuttings

DIORITE Bedrock.

More oxidized surfaces, overall reddish/ 
orangish appearance, weathered, more 
water being produced from borehole.

CUTTINGS

Gravel

%

Sand

%

Fines

% Time

Borehole Dia: Nom. 8"

Well Name: MW-11

#8-12 Co. Silica Sand

4" Dia. Sch 40
 PVC Screen
 (0.02"-slot)

4" Dia. Sch 40
 PVC Blank Sump
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Appendix G

Lithologic Log for Monitor Well MW-11

(Page 8 of 8)

Start Date : December 12, 2005

Finish Date : December 13, 2005

Location : UPCO

Logged By : Brian Sperrazza

Drilling Subcontractor : Boart Longyear

Drill Rig : Air Rotary

Driller & Helper : Tom & James

Latitude : 33 42' 54"

Longitude : 112 04' 02"

Depth

in

Feet

 315

320

325

330

335

340

345

350

355

360

U
S

C
S

BR

G
R

A
P

H
IC

DESCRIPTION
 of Cuttings

DIORITE Bedrock.

Total Depth

CUTTINGS

Gravel

%

Sand

%

Fines

% Time

Borehole Dia: Nom. 8"

Well Name: MW-11

Bentonite Seal
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Appendix G

Lithologic Log for Monitor Well MW-12

(Page 1 of 11)

Start Date : December 2, 2005

Finish Date : December 10, 2005

Location : UPCO

Logged By : Brian Sperrazza

Drilling Subcontractor : Boart Longyear

Drill Rig : Air Rotary

Driller & Helper : Tom & James

Latitude : 33 42' 48"

Longitude : 112 04' 13"

Depth

in

Feet

 0

5

10

15

20

25

30

35

40

45

U
S

C
S

SM

GP

GP

G
R

A
P

H
IC

DESCRIPTION
 of Cuttings

Silty SAND with Gravel, grayish olive 
brown, dry to damp, gravel rounded to 
subrounded and fine-grained,  sand 
rounded to subrounded well graded, non 
to slightly plastic fines, fines adhere to 
sand and gravel.

Poorly graded GRAVEL with Sand, 
grey (Mosaic), wet (driller adding water), 
gravel subangular to angular, mostly fine 
gravel, sand subrounded to subangular 
and mostly coarse-grained, fines washed 
out, trace to few cobbles present per 
driller.

Poorly graded GRAVEL with Sand, light 
olive brown, wet (drillers adding water), 
gravel subangular to angular and 
fine-grained, sand is subrounded to 
subangular well graded sand, fines non 
to slight plasticity, no cobbles.

CUTTINGS

Gravel

%

Sand

%

Fines

%

15 70 15

70 30 T

50 45 5

Time

1230

1300

0825

Borehole Dia: Nom. 10"

Well Name: MW-12

Cement Grout Seal

10" dia. Conductor 
Casing 0 to 20' bgs.

12" Well Vault

5" Well Seal

5" Dia. Sch 80
PVC Blank Casing
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Appendix G

Lithologic Log for Monitor Well MW-12

(Page 2 of 11)

Start Date : December 2, 2005

Finish Date : December 10, 2005

Location : UPCO

Logged By : Brian Sperrazza

Drilling Subcontractor : Boart Longyear

Drill Rig : Air Rotary

Driller & Helper : Tom & James

Latitude : 33 42' 48"

Longitude : 112 04' 13"

Depth

in

Feet

 45

50

55

60

65

70

75

80

85

90

U
S

C
S

GP

GP

SW

G
R

A
P

H
IC

DESCRIPTION
 of Cuttings

Poorly graded GRAVEL with Sand.

Poorly graded GRAVEL/SAND, light 
brownish gray, wet (drillers adding 
water), gravel subrounded to subangular 
fand mostly fine-grained, sand 
subrounded to subangular mostly coarse 
sand, fines washed out, no cobbles.

Well-graded SAND with Gravel, light 
brownish gray wet (drillers adding water), 
gravel are subrounded to angular and 
fine-grained.  Sand is subrounded to 
subangular and mostly coarse-grained, 
fines non plastic.

Increasing Gravel content.

CUTTINGS

Gravel

%

Sand

%

Fines

%

60 35 5

50 50

25 75 T

40 60

Time

0840

0900

0910

0923

Borehole Dia: Nom. 10"

Well Name: MW-12

Cement Grout Seal

5" Dia. Sch 80
PVC Blank Casing
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Appendix G

Lithologic Log for Monitor Well MW-12

(Page 3 of 11)

Start Date : December 2, 2005

Finish Date : December 10, 2005

Location : UPCO

Logged By : Brian Sperrazza

Drilling Subcontractor : Boart Longyear

Drill Rig : Air Rotary

Driller & Helper : Tom & James

Latitude : 33 42' 48"

Longitude : 112 04' 13"

Depth

in

Feet

 90

95

100

105

110

115

120

125

130

135

U
S

C
S

SW

BR

G
R

A
P

H
IC

DESCRIPTION
 of Cuttings

Well-graded  SAND.

Gravel layer 0.5' thick.

Gravel layer 0.5' thick.

GRANODIORITE Bedrock, gray (Salt and 
Pepper), wet (drillers adding water), 
subangular to angular, mostly 
fine-grained gravel size cuttings, little 
weathering and fractures, plagioclase 
feldspar and quartz  content.  Drill rates 
0.5 to 1 minute per foot.

More competent layer, less fractures.

CUTTINGS

Gravel

%

Sand

%

Fines

% Time

Borehole Dia: Nom. 10"

Well Name: MW-12

Cement Grout Seal

5" Dia. Sch 80
PVC Blank Casing
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Appendix G

Lithologic Log for Monitor Well MW-12

(Page 4 of 11)

Start Date : December 2, 2005

Finish Date : December 10, 2005

Location : UPCO

Logged By : Brian Sperrazza

Drilling Subcontractor : Boart Longyear

Drill Rig : Air Rotary

Driller & Helper : Tom & James

Latitude : 33 42' 48"

Longitude : 112 04' 13"

Depth

in

Feet

 135

140

145

150

155

160

165

170

175

180

U
S

C
S

BR

G
R

A
P

H
IC

DESCRIPTION
 of Cuttings

GRANODIORITE Bedrock.

CUTTINGS

Gravel

%

Sand

%

Fines

% Time

Borehole Dia: Nom. 10"

Well Name: MW-12

Cement Grout Seal

5" Dia. Sch 80
PVC Blank Casing
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Appendix G

Lithologic Log for Monitor Well MW-12

(Page 5 of 11)

Start Date : December 2, 2005

Finish Date : December 10, 2005

Location : UPCO

Logged By : Brian Sperrazza

Drilling Subcontractor : Boart Longyear

Drill Rig : Air Rotary

Driller & Helper : Tom & James

Latitude : 33 42' 48"

Longitude : 112 04' 13"

Depth

in

Feet

 180

185

190

195

200

205

210

215

220

225

U
S

C
S

BR

G
R

A
P

H
IC

DESCRIPTION
 of Cuttings

GRANODIORITE Bedrock.

CUTTINGS

Gravel

%

Sand

%

Fines

% Time

Borehole Dia: Nom. 10"

Well Name: MW-12

Cement Grout Seal

5" Dia. Sch 80
PVC Blank Casing
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Appendix G

Lithologic Log for Monitor Well MW-12

(Page 6 of 11)

Start Date : December 2, 2005

Finish Date : December 10, 2005

Location : UPCO

Logged By : Brian Sperrazza

Drilling Subcontractor : Boart Longyear

Drill Rig : Air Rotary

Driller & Helper : Tom & James

Latitude : 33 42' 48"

Longitude : 112 04' 13"

Depth

in

Feet

 225

230

235

240

245

250

255

260

265

270

U
S

C
S

BR

G
R

A
P

H
IC

DESCRIPTION
 of Cuttings

GRANODIORITE Bedrock.

1-1.5 ' thick fracture.

Fractures appear filled with a poorly 
graded medium sand.

Weatherd fractures, faster drillng.

CUTTINGS

Gravel

%

Sand

%

Fines

% Time

Borehole Dia: Nom. 10"

Well Name: MW-12

Cement Grout Seal

5" Dia. Sch 80
PVC Blank Casing
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Appendix G

Lithologic Log for Monitor Well MW-12

(Page 7 of 11)

Start Date : December 2, 2005

Finish Date : December 10, 2005

Location : UPCO

Logged By : Brian Sperrazza

Drilling Subcontractor : Boart Longyear

Drill Rig : Air Rotary

Driller & Helper : Tom & James

Latitude : 33 42' 48"

Longitude : 112 04' 13"

Depth

in

Feet

 270

275

280

285

290

295

300

305

310

315

U
S

C
S

BR

BR

G
R

A
P

H
IC

DESCRIPTION
 of Cuttings

GRANODIORITE Bedrock.

Intermittent competent and fractured 
zones.

More competent zone, slower drilling.

GRANODIORITE Bedrock.

CUTTINGS

Gravel

%

Sand

%

Fines

% Time

Borehole Dia: Nom. 10"

Well Name: MW-12

Cement Grout Seal

5" Dia. Sch 80
PVC Blank Casing
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Appendix G

Lithologic Log for Monitor Well MW-12

(Page 8 of 11)

Start Date : December 2, 2005

Finish Date : December 10, 2005

Location : UPCO

Logged By : Brian Sperrazza

Drilling Subcontractor : Boart Longyear

Drill Rig : Air Rotary

Driller & Helper : Tom & James

Latitude : 33 42' 48"

Longitude : 112 04' 13"

Depth

in

Feet

 315

320

325

330

335

340

345

350

355

360

U
S

C
S

BR

G
R

A
P

H
IC

DESCRIPTION
 of Cuttings

GRANODIORITE Bedrock, (Granite 
source rock), grayish brown (mosaic 
multicolored), wet (drillers adding water) 
subrounded to subangular fragments 
mostly coarse sand to fine gravel size 
cuttings, no weathering present, 
competent rock, no fractures present, 
more quartz and potasium feldspar, less 
plagioclase feldspar.

Same as above.  Sand-sized cuttings are 
fine to coarse-grained. 

More competent.

Softer layer 0.5' thick.

Intermittent hard and soft layers.  
Sand-sized cuttings are fine to 
coarse-grained.  

CUTTINGS

Gravel

%

Sand

%

Fines

% Time

Borehole Dia: Nom. 10"

Well Name: MW-12

Cement Grout Seal

5" Dia. Sch 80
PVC Blank Casing
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Appendix G

Lithologic Log for Monitor Well MW-12

(Page 9 of 11)

Start Date : December 2, 2005

Finish Date : December 10, 2005

Location : UPCO

Logged By : Brian Sperrazza

Drilling Subcontractor : Boart Longyear

Drill Rig : Air Rotary

Driller & Helper : Tom & James

Latitude : 33 42' 48"

Longitude : 112 04' 13"

Depth

in

Feet

 360

365

370

375

380

385

390

395

400

405

U
S

C
S

BR

BR

G
R

A
P

H
IC

DESCRIPTION
 of Cuttings

GRANODIORITE Bedrock.

GRANODIORITE Bedrock, gray (Salt and 
Pepper), wet (drillers adding water), 
subangular to angular fragments fine 
sand to fine gravel size grains, some 
weathering, intermittent competent zones 
and fractures, plagioclase feldspar and 
quartz content.  

CUTTINGS

Gravel

%

Sand

%

Fines

% Time

Borehole Dia: Nom. 10"

Well Name: MW-12

Cement Grout Seal

5" Dia. Sch 80
PVC Blank Casing
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Appendix G

Lithologic Log for Monitor Well MW-12

(Page 10 of 11)

Start Date : December 2, 2005

Finish Date : December 10, 2005

Location : UPCO

Logged By : Brian Sperrazza

Drilling Subcontractor : Boart Longyear

Drill Rig : Air Rotary

Driller & Helper : Tom & James

Latitude : 33 42' 48"

Longitude : 112 04' 13"

Depth

in

Feet

 405

410

415

420

425

430

435

440

445

450

U
S

C
S

BR

G
R

A
P

H
IC

DESCRIPTION
 of Cuttings

GRANODIORITE Bedrock.

CUTTINGS

Gravel

%

Sand

%

Fines

% Time

Borehole Dia: Nom. 10"

Well Name: MW-12

Cement Grout Seal

Bentonite Seal

#60 Co. Silica Sand

#8-12 Co. Silica Sand

5" Dia. Sch 80
PVC Blank Casing
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Appendix G

Lithologic Log for Monitor Well MW-12

(Page 11 of 11)

Start Date : December 2, 2005

Finish Date : December 10, 2005

Location : UPCO

Logged By : Brian Sperrazza

Drilling Subcontractor : Boart Longyear

Drill Rig : Air Rotary

Driller & Helper : Tom & James

Latitude : 33 42' 48"

Longitude : 112 04' 13"

Depth

in

Feet

 450

455

460

465

470

475

480

485

490

495

U
S

C
S

BR

G
R

A
P

H
IC

DESCRIPTION
 of Cuttings

GRANODIORITE Bedrock.

Competent 3' thick layer.

Total Depth

CUTTINGS

Gravel

%

Sand

%

Fines

% Time

Borehole Dia: Nom. 10"

Well Name: MW-12

#8-12 Co. Silica Sand

5" Dia. Sch 80
 PVC Screen
 (0.02"-slot)
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Appendix G

Lithologic Log for Monitor Well MW-13

(Page 1 of 10)

Start Date : May 29, 2008

Finish Date : June 25, 2008

Location : UPCO

Logged By : Steve Stacy / M. Branche

Drilling Subcontractor : Yellow Jacket Drilling

Drill Rig : Core Rig

Driller & Helper : Jake, Javier

Latitude : 33 42' 59.7"

Longitude : 112 04' 3"

Depth

in

Feet

 0

5

10

15

20

25

30

35

40

45

50

U
S

C
S

SW-SM

SW

GW

SW

G
R

A
P

H
IC

DESCRIPTION
 of Core

No Cuttings.

Well-graded SAND with Gravel - tan, 
gravels are green, gravels are 
subrounded to sub angular, weak 
calcite cement, gravels are 
predominatly greenstone, sand is 
fine- to coarse- grained.

Well-graded SAND with Gravel, tan, 
gravels are grayish green, sands are 
fine-coarse- grained, gravels < 40 
mm (fine- to medium- grained), 
gravels are mostly greenstone, some 
rhyolite tuff, gravels subangular to 
subrounded, calcite cement.

Well-graded GRAVEL with Sand, 
tan, gravels grayish green, sands 
fine-coarse- grained, gravels < 40 
mm (fine- to medium- grained), 
gravels are mostly greenstone, some 
rhyolite tuff, gravels subangular to 
subrounded, calcite cement.

Well-graded GRAVEL with Sand.  
8-inch weathered purple 
GREENSTONE cobble.

Well-graded GRAVEL with Sand,  
same as 25, but gravels mostly 
greenstone with some rhylotic clasts.

Well-graded SAND with Gravel, 
same as above, but clasts < 4 
inches.

Core:

Gravel

%

Sand

%

Fines

%

40 55 5

40 55 5

45 50 5

50 45 5

50 45 5

50 45 5

40 55 5

Time

R
u

n
 (

ft
)

R
e

c
o

v
e

ry
 (

ft
)

%
 R

e
c
o

v
e

ry

Borehole Dia: Nom. 10"

Well Name: MW-13

Cement Grout
 Seal

13' dia Conductor
 Casing 0-20' bgs

12" Well Vault

5" Well Seal

5" Dia. Sch 80
PVC Blank
 Casing
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Appendix G

Lithologic Log for Monitor Well MW-13

(Page 2 of 10)

Start Date : May 29, 2008

Finish Date : June 25, 2008

Location : UPCO

Logged By : Steve Stacy / M. Branche

Drilling Subcontractor : Yellow Jacket Drilling

Drill Rig : Core Rig

Driller & Helper : Jake, Javier

Latitude : 33 42' 59.7"

Longitude : 112 04' 3"

Depth

in

Feet

 50

55

60

65

70

75

80

85

90

95

100

U
S

C
S

SW

GW

SW

GW

SW

GW

SW

G
R

A
P

H
IC

DESCRIPTION
 of Core

Well-graded GRAVEL with Sand, well 
graded, same as above, but clasts < 
6 inches, angular to rounded.

5-inch RHYOLITE TUFF cobble.

Well-graded SAND with Gravel , 
same as above.

Well-graded GRAVEL with Sand, 
same as above.

Well-graded SAND with Gravel , 
same as above.

Well-graded GRAVEL with Sand, 
same as above.

Well-graded GRAVEL with Sand,  
same as above, but gravels 
predominantly fine-grained.

8-inch weathered GREENSTONE 
cobble.

Well-graded GRAVEL with Sand, 
same as above, but gravels are fine- 
to medium-grained.

Well-graded SAND with Gravel, 
same as above, but gravels mostly 
fine-grained.

Core:

Gravel

%

Sand

%

Fines

%

70 25 5

45 50 5

55 40 5

45 50 5

50 45 5

50 45 5

50 45 5

40 55 5

Time

R
u

n
 (

ft
)

R
e

c
o

v
e

ry
 (

ft
)

%
 R

e
c
o

v
e

ry

Borehole Dia: Nom. 10"

Well Name: MW-13

Cement Grout
 Seal

5" Dia. Sch 80
PVC Blank
 Casing
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Appendix G

Lithologic Log for Monitor Well MW-13

(Page 3 of 10)

Start Date : May 29, 2008

Finish Date : June 25, 2008

Location : UPCO

Logged By : Steve Stacy / M. Branche

Drilling Subcontractor : Yellow Jacket Drilling

Drill Rig : Core Rig

Driller & Helper : Jake, Javier

Latitude : 33 42' 59.7"

Longitude : 112 04' 3"

Depth

in

Feet

 100

105

110

115

120

125

130

135

140

145

150

U
S

C
S

SW

GW

SW

GW

SW

GW

G
R

A
P

H
IC

DESCRIPTION
 of Core

Well-graded GRAVEL with Sand, 
gravels are mostly greenstone with 
some Granodiorite, clasts < 5 
inches.

SAND with Gravel, clasts < 3-inches.

Well-graded GRAVEL with Sand, 
sand brown, gravels green, maroon, 
gray (black/white), sand fine to 
medium-grained, gravels 
fine-grained, clasts < 9-inches, 
gravels mostly Greenstone with 
some Granodiorite and Rhyolite.  
Well cemented.

Well-graded SAND with Gravel, 
same as above.

Well-graded SAND with Gravel, 
same as above, sand is fine to 
medium-grained, gravels are mostly 
fine to medium-grained, with about 
5% coarse grains.

Well-graded SAND with Gravel, 
same as above, clasts < 5-inches.

Well-graded GRAVEL with Sand, 
same as above, clasts < 9-inches, 
more cobbles than previous zones.

Core:

Gravel

%

Sand

%

Fines

%

60 40

40 55 5

55 40 5

40 55 5

30 65 5

45 50 5

50 45 5

Time

R
u

n
 (

ft
)

R
e

c
o

v
e

ry
 (

ft
)

%
 R

e
c
o

v
e

ry

Borehole Dia: Nom. 10"

Well Name: MW-13

Cement Grout
 Seal

5" Dia. Sch 80
PVC Blank
 Casing
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Appendix G

Lithologic Log for Monitor Well MW-13

(Page 4 of 10)

Start Date : May 29, 2008

Finish Date : June 25, 2008

Location : UPCO

Logged By : Steve Stacy / M. Branche

Drilling Subcontractor : Yellow Jacket Drilling

Drill Rig : Core Rig

Driller & Helper : Jake, Javier

Latitude : 33 42' 59.7"

Longitude : 112 04' 3"

Depth

in

Feet

 150

155

160

165

170

175

180

185

190

195

200

U
S

C
S

GW

SW

GW

SW

BR

G
R

A
P

H
IC

DESCRIPTION
 of Core

Well-graded GRAVEL with Sand, 
same as 127.

Well-graded SAND with Gravel, 
clasts < 4-inches.

several cobbles < 6-inches.

several 3-4.5-inch cobbles.

Well-graded GRAVEL with Sand, 
same as above, clasts < 4-inches, 
sand is fine- to coarse-grained, 
gravel is fine- to coarse-grained, 
gravels angular to rounded, gravels 
are Greenstone and Granodiorite 
composition.

12-inch long weathered maroon 
Greenstone with Calcite in fractures.

Well-graded SAND with Gravel, 
clasts < 2-inches.

Well-graded SAND with Gravel, 
same as above.

SAND with Gravel same as 186.

Mostly granodiorite, some 
greenstone clasts, highly fractured, 
little to no iron oxidation, beginning 
of transition zone to Granodiorite 
bedrock.

Core:

Gravel

%

Sand

%

Fines

%

60 40

45 55

55 45 0

40 60

10 9040 60

Time

R
u

n
 (

ft
)

R
e

c
o

v
e

ry
 (

ft
)

%
 R

e
c
o

v
e

ry

Borehole Dia: Nom. 10"

Well Name: MW-13

Cement Grout
 Seal

5" Dia. Sch 80
PVC Blank
 Casing
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Appendix G

Lithologic Log for Monitor Well MW-13

(Page 5 of 10)

Start Date : May 29, 2008

Finish Date : June 25, 2008

Location : UPCO

Logged By : Steve Stacy / M. Branche

Drilling Subcontractor : Yellow Jacket Drilling

Drill Rig : Core Rig

Driller & Helper : Jake, Javier

Latitude : 33 42' 59.7"

Longitude : 112 04' 3"

Depth

in

Feet

 200

205

210

215

220

225

230

235

240

245

250

U
S

C
S

BR

G
R

A
P

H
IC

DESCRIPTION
 of Core

1-inch thick zone below and parallel 
to an apparent fracture, competent, 
weathering of Fe minerals in fracture 
zones.

highly fractured and weathered, Fe 
oxidation along fracture surfaces, 
less competent.

GRANODIORITE Bedrock, 
competent but heavily weathered 
and fractured, alteration of clay 
minerals.

competent, not weathered has 
heavily.

heavily weathered, high degree of 
Fe oxidation,  CaCO3-filled fractures

incompetent layer.

Core:

Gravel

%

Sand

%

Fines

% Time

R
u

n
 (

ft
)

2.4

5

5

5

5

5

5

5

5

5

R
e

c
o

v
e

ry
 (

ft
)

1.4

3.8

2

5

4.8

4.8

4.5

4.7

5

5

%
 R

e
c
o

v
e

ry

59

77

40

100

95

95

90

93

100

100

Borehole Dia: Nom. 10"

Well Name: MW-13

Cement Grout
 Seal

5" Dia. Sch 80
PVC Blank
 Casing
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Appendix G

Lithologic Log for Monitor Well MW-13

(Page 6 of 10)

Start Date : May 29, 2008

Finish Date : June 25, 2008

Location : UPCO

Logged By : Steve Stacy / M. Branche

Drilling Subcontractor : Yellow Jacket Drilling

Drill Rig : Core Rig

Driller & Helper : Jake, Javier

Latitude : 33 42' 59.7"

Longitude : 112 04' 3"

Depth

in

Feet

 250

255

260

265

270

275

280

285

290

295

300

U
S

C
S

BR

G
R

A
P

H
IC

DESCRIPTION
 of Core

alternating competent and 
incompetent zones, all highly 
fractured, range in mafic minerals 
(e.g., mostly more basic, but with 
xenoliths or areas with more mafic 
minerology), heavy Fe oxidation and 
CaCO3-filled fractures.

GRANODIORITE Bedrock, 
competent.

heavily fractured.

highly competent, CACO3 filled 
fractures, low- and high-angle 
fractures, some Fe oxidation but less 
than above.

highly fractured.

slickensides on low-angle fracture 
plane, smooth.

GRANODIORITE Bedrock, heavily 
fractured.

heavily fractured, incompetent.

slightly more mafic composition.

heavily fractured.

Core:

Gravel

%

Sand

%

Fines

% Time

R
u

n
 (

ft
)

5

5

5

5

5

5

5

5

5

5

5

R
e

c
o

v
e

ry
 (

ft
)

5

4.5

4.8

5

4.5

5

3.7

4.6

4.8

5

5

%
 R

e
c
o

v
e

ry

100

90

95

100

90

100

73

92

95

100

100

Borehole Dia: Nom. 10"

Well Name: MW-13

Cement Grout
 Seal

5" Dia. Sch 80
PVC Blank
 Casing
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Appendix G

Lithologic Log for Monitor Well MW-13

(Page 7 of 10)

Start Date : May 29, 2008

Finish Date : June 25, 2008

Location : UPCO

Logged By : Steve Stacy / M. Branche

Drilling Subcontractor : Yellow Jacket Drilling

Drill Rig : Core Rig

Driller & Helper : Jake, Javier

Latitude : 33 42' 59.7"

Longitude : 112 04' 3"

Depth

in

Feet

 300

305

310

315

320

325

330

335

340

345

350

U
S

C
S

BR

G
R

A
P

H
IC

DESCRIPTION
 of Core

GRANODIORITE Bedrock, heavily 
fractured, some slightly more mafic 
composition.

less fractured and more competent.

competent.

heavily fractured, competent and 
incompetent zones, CaCO3-filled 
fractures.

slickenslides.

GRANODIORITE Bedrock, some 
xenoliths or areas of more mafic 
composition, competent and highly 
fractured, fractures mostly 
high-angle (e.g., 60 degrees), 
CaCO3-filled fractures.

Core:

Gravel

%

Sand

%

Fines

% Time

R
u

n
 (

ft
)

5

5

5

5

5

5

5

5

5

5

5

R
e

c
o

v
e

ry
 (

ft
)

5

5

5

4.7

4.8

4.7

5

4.2

4.3

4.4

4.9

%
 R

e
c
o

v
e

ry

100

100

100

93

97

93

100

83

87

88

97

Borehole Dia: Nom. 10"

Well Name: MW-13

Cement Grout
 Seal

5" Dia. Sch 80
PVC Blank
 Casing



0
6

-1
0

-2
0

1
1

  
C

:\
U

s
e

rs
\c

p
ru

n
ie

r\
D

o
c
u

m
e

n
ts

\p
ro

je
c
ts

\U
P

C
O

\L
it
h

 L
o

g
s
 f
o

r 
A

p
p

e
n

d
ix

 G
\M

W
-1

3
.b

o
r

June 2011

Summary Report 
Final Remedial Investigation 

Appendix G

Lithologic Log for Monitor Well MW-13

(Page 8 of 10)

Start Date : May 29, 2008

Finish Date : June 25, 2008

Location : UPCO

Logged By : Steve Stacy / M. Branche

Drilling Subcontractor : Yellow Jacket Drilling

Drill Rig : Core Rig

Driller & Helper : Jake, Javier

Latitude : 33 42' 59.7"

Longitude : 112 04' 3"

Depth

in

Feet

 350

355

360

365

370

375

380

385

390

395

400

U
S

C
S

BR

G
R

A
P

H
IC

DESCRIPTION
 of Core

Core:

Gravel

%

Sand

%

Fines

% Time

R
u

n
 (

ft
)

5

5

5

5

5

5

5

5

5

5

5

R
e

c
o

v
e

ry
 (

ft
)

4.9

5

4.8

4.7

5

5

5

5

5

4.8

4

%
 R

e
c
o

v
e

ry

97

100

97

93

100

100

100

100

100

97

80

Borehole Dia: Nom. 10"

Well Name: MW-13

Cement Grout
 Seal

5" Dia. Sch 80
PVC Blank
 Casing
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Appendix G

Lithologic Log for Monitor Well MW-13

(Page 9 of 10)

Start Date : May 29, 2008

Finish Date : June 25, 2008

Location : UPCO

Logged By : Steve Stacy / M. Branche

Drilling Subcontractor : Yellow Jacket Drilling

Drill Rig : Core Rig

Driller & Helper : Jake, Javier

Latitude : 33 42' 59.7"

Longitude : 112 04' 3"

Depth

in

Feet

 400

405

410

415

420

425

430

435

440

445

450

U
S

C
S

BR

G
R

A
P

H
IC

DESCRIPTION
 of Core

Core:

Gravel

%

Sand

%

Fines

% Time

R
u

n
 (

ft
)

5

5

5

5

5

3

2

5-5

5

5

5

R
e

c
o

v
e

ry
 (

ft
)

4

4.7

5

4.7

5

2.7

1.7

54.2

5

4.7

5

%
 R

e
c
o

v
e

ry

80

93

100

93

100

89

83

100-83

100

93

100

Borehole Dia: Nom. 10"

Well Name: MW-13

Cement Grout
 Seal

Bentonite Seal

#60 Co.
 Silica Sand

#10-20 Co.
Silica Sand

5" Dia. Sch 80
PVC Blank
 Casing

5" Dia. Sch 80
 PVC Screen
 (0.02"-slot)
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Appendix G

Lithologic Log for Monitor Well MW-13

(Page 10 of 10)

Start Date : May 29, 2008

Finish Date : June 25, 2008

Location : UPCO

Logged By : Steve Stacy / M. Branche

Drilling Subcontractor : Yellow Jacket Drilling

Drill Rig : Core Rig

Driller & Helper : Jake, Javier

Latitude : 33 42' 59.7"

Longitude : 112 04' 3"

Depth

in

Feet

 450

455

460

465

470

475

480

485

490

495

500

U
S

C
S

BR

G
R

A
P

H
IC

DESCRIPTION
 of Core

Core:

Gravel

%

Sand

%

Fines

% Time

R
u

n
 (

ft
)

5

5

5

5

5

5

5

5

5

5

5

R
e

c
o

v
e

ry
 (

ft
)

5

5

4.5

5

5

5

4.7

4.8

4.7

5

4.8

%
 R

e
c
o

v
e

ry

100

100

90

100

100

100

93

97

93

100

97

Borehole Dia: Nom. 10"

Well Name: MW-13

#10-20 Co.
Silica Sand

Backfill

5" Dia. Sch 80
 PVC Screen
 (0.02"-slot)

5" Dia. Sch 80
 PVC Blank
 End Cap
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Appendix G

Lithologic Log for Monitor Well MW-14

(Page 1 of 7)

Start Date : June 5, 2008

Finish Date : June 6, 2008

Location : UPCO

Logged By : A. Ezeagu

Drilling Subcontractor : Yellow Jacket Drilling

Drill Rig : Air Rotary

Driller & Helper : Marion

Latitude : 33 43' 10"

Longitude : 112 04' 14"

Depth

in

Feet

 0

10

20

30

40

50

60

70

80

U
S

C
S

SW

SM

SW

BR

G
R

A
P

H
IC

DESCRIPTION
 of Cuttings

Well-graded SAND, olive brown, gravel 
clasts are less than 3'', subrounded to 
subangular.

Silty SAND, olive brown.  Sand is fine 
to medium grained, subrounded to 
subangular.

Well-graded SAND With Gravel, light 
red.  sand is fine to coarse-grained,  
and rounded to subrounded, gravel 
clasts are less than 3''.

GRANODIORITE, weathered.

GRANODIORITE, weathered.

Cuttings

Gravel

%

Sand

%

Fines

%

10 85 5

5 60 35

15 85 T

Time

6-5-08

1320

1330

1343

1354

1405

1410

Borehole Dia: Nom. 10"

Well Name: MW-14

Cement Grout
 Seal

13' dia Conductor
 Casing 0-20' bgs

Steel Monument

5" Dia. Sch 80
PVC Blank
 Casing
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Appendix G

Lithologic Log for Monitor Well MW-14

(Page 2 of 7)

Start Date : June 5, 2008

Finish Date : June 6, 2008

Location : UPCO

Logged By : A. Ezeagu

Drilling Subcontractor : Yellow Jacket Drilling

Drill Rig : Air Rotary

Driller & Helper : Marion

Latitude : 33 43' 10"

Longitude : 112 04' 14"

Depth

in

Feet

 80

90

100

110

120

130

140

150

160

U
S

C
S

BR

G
R

A
P

H
IC

DESCRIPTION
 of Cuttings

GRANODIORITE, weathered.

GRANODIORITE, some Greenstone 
cuttings, weathered.

Cuttings

Gravel

%

Sand

%

Fines

% Time

1421

1440

1453

1510

1535

Borehole Dia: Nom. 10"

Well Name: MW-14

Cement Grout
 Seal

5" Dia. Sch 80
PVC Blank
 Casing
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Appendix G

Lithologic Log for Monitor Well MW-14

(Page 3 of 7)

Start Date : June 5, 2008

Finish Date : June 6, 2008

Location : UPCO

Logged By : A. Ezeagu

Drilling Subcontractor : Yellow Jacket Drilling

Drill Rig : Air Rotary

Driller & Helper : Marion

Latitude : 33 43' 10"

Longitude : 112 04' 14"

Depth

in

Feet

 160

170

180

190

200

210

220

230

240

U
S

C
S

BR

G
R

A
P

H
IC

DESCRIPTION
 of Cuttings

GRANODIORITE, some greenstone 
cuttings, possibly xenoliths, weathered.

GRANODIORITE  Bedrock, weathered.

Cuttings

Gravel

%

Sand

%

Fines

% Time

1557

1619

1640

6-6-08

0902

Borehole Dia: Nom. 10"

Well Name: MW-14

Cement Grout
 Seal

5" Dia. Sch 80
PVC Blank
 Casing
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Appendix G

Lithologic Log for Monitor Well MW-14

(Page 4 of 7)

Start Date : June 5, 2008

Finish Date : June 6, 2008

Location : UPCO

Logged By : A. Ezeagu

Drilling Subcontractor : Yellow Jacket Drilling

Drill Rig : Air Rotary

Driller & Helper : Marion

Latitude : 33 43' 10"

Longitude : 112 04' 14"

Depth

in

Feet

 240

250

260

270

280

290

300

310

320

U
S

C
S

BR

G
R

A
P

H
IC

DESCRIPTION
 of Cuttings

GRANODIORITE  Bedrock, weathered.

Cuttings

Gravel

%

Sand

%

Fines

% Time

945

1005

1025

1045

Borehole Dia: Nom. 10"

Well Name: MW-14

Cement Grout
 Seal

5" Dia. Sch 80
PVC Blank
 Casing
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Appendix G

Lithologic Log for Monitor Well MW-14

(Page 5 of 7)

Start Date : June 5, 2008

Finish Date : June 6, 2008

Location : UPCO

Logged By : A. Ezeagu

Drilling Subcontractor : Yellow Jacket Drilling

Drill Rig : Air Rotary

Driller & Helper : Marion

Latitude : 33 43' 10"

Longitude : 112 04' 14"

Depth

in

Feet

 320

330

340

350

360

370

380

390

400

U
S

C
S

BR

G
R

A
P

H
IC

DESCRIPTION
 of Cuttings

GRANODIORITE Bedrock, some 
Greenstone cuttings.

GRANODIORITE Bedrock.

Cuttings

Gravel

%

Sand

%

Fines

% Time

1105

1126

1158

1220

Borehole Dia: Nom. 10"

Well Name: MW-14

Cement Grout
 Seal

5" Dia. Sch 80
PVC Blank
 Casing
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Appendix G

Lithologic Log for Monitor Well MW-14

(Page 6 of 7)

Start Date : June 5, 2008

Finish Date : June 6, 2008

Location : UPCO

Logged By : A. Ezeagu

Drilling Subcontractor : Yellow Jacket Drilling

Drill Rig : Air Rotary

Driller & Helper : Marion

Latitude : 33 43' 10"

Longitude : 112 04' 14"

Depth

in

Feet

 400

410

420

430

440

450

460

470

480

U
S

C
S

BR

BR

G
R

A
P

H
IC

DESCRIPTION
 of Cuttings

GREENSTONE Bedrock.

GREENSTONE Bedrock, heavily 
weathered.

Cuttings

Gravel

%

Sand

%

Fines

% Time

1355

1438

1518

1552

Borehole Dia: Nom. 10"

Well Name: MW-14

Cement Grout
 Seal

Bentonite Seal

#60 Co.
 Silica Sand

#10-20 Co.
 Silica Sand

5" Dia. Sch 80
PVC Blank
 Casing

5" Dia. Sch 80
 PVC Screen
 (0.02"-slot)
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Appendix G

Lithologic Log for Monitor Well MW-14

(Page 7 of 7)

Start Date : June 5, 2008

Finish Date : June 6, 2008

Location : UPCO

Logged By : A. Ezeagu

Drilling Subcontractor : Yellow Jacket Drilling

Drill Rig : Air Rotary

Driller & Helper : Marion

Latitude : 33 43' 10"

Longitude : 112 04' 14"

Depth

in

Feet

 480

490

500

510

520

530

540

550

560

U
S

C
S

BR

G
R

A
P

H
IC

DESCRIPTION
 of Cuttings

Cuttings

Gravel

%

Sand

%

Fines

% Time

1630

Borehole Dia: Nom. 10"

Well Name: MW-14

#10-20 Co.
 Silica Sand

5" Dia. Sch 80
 PVC Screen
 (0.02"-slot)

5" Dia. Sch 80
 PVC Blank
 Sump
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Appendix G

Lithologic Log for Monitor Well MW-15

(Page 1 of 7)

Start Date : May 23, 2008

Finish Date : May 29, 2008

Location : UPCO

Logged By : M. Branche

Drilling Subcontractor : Yellow Jacket Drilling

Drill Rig : Air Rotary

Driller & Helper : Jake, Javier

Latitude : 33 43' 9.87"

Longitude : 112 04' 13.78"

Depth

in

Feet

 0

10

20

30

40

50

U
S

C
S

SW

SM

SW

BR

G
R

A
P

H
IC

DESCRIPTION
 of Cuttings

DESCRIPTION OF CUTTINGS BASED 
ON MW-14.

Well-graded SAND, olive brown, gravel 
clasts are less than 3'', subrounded to 
subangular.

Silty SAND, olive brown. Sand is fine to 
medium grained, subrounded to 
subangular.

Well-graded SAND With Gravel, light 
red.  sand is fine to coarse-grained,  
and rounded to subrounded, gravel 
clasts are less than 3''.

GRANODIORITE, weathered.

GRANODIORITE, weathered.

Cuttings

Gravel

%

Sand

%

Fines

%

10 85 5

5 60 35

15 85 T

Borehole Dia: Nom. 10"

Well Name: MW-15

Cement Grout
 Seal

13' dia Conductor
 Casing 0-20' bgs

Steel Monument

4" Dia. Sch 40
PVC Blank
 Casing
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Appendix G

Lithologic Log for Monitor Well MW-15

(Page 2 of 7)

Start Date : May 23, 2008

Finish Date : May 29, 2008

Location : UPCO

Logged By : M. Branche

Drilling Subcontractor : Yellow Jacket Drilling

Drill Rig : Air Rotary

Driller & Helper : Jake, Javier

Latitude : 33 43' 9.87"

Longitude : 112 04' 13.78"

Depth

in

Feet

 50

60

70

80

90

100

U
S

C
S

BR

G
R

A
P

H
IC

DESCRIPTION
 of Cuttings

GRANODIORITE, weathered.

Cuttings

Gravel

%

Sand

%

Fines

%

Borehole Dia: Nom. 10"

Well Name: MW-15

Cement Grout
 Seal

4" Dia. Sch 40
PVC Blank
 Casing
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Appendix G

Lithologic Log for Monitor Well MW-15

(Page 3 of 7)

Start Date : May 23, 2008

Finish Date : May 29, 2008

Location : UPCO

Logged By : M. Branche

Drilling Subcontractor : Yellow Jacket Drilling

Drill Rig : Air Rotary

Driller & Helper : Jake, Javier

Latitude : 33 43' 9.87"

Longitude : 112 04' 13.78"

Depth

in

Feet

 100

110

120

130

140

150

U
S

C
S

BR

G
R

A
P

H
IC

DESCRIPTION
 of Cuttings

GRANODIORITE, some Greenstone 
cuttings, weathered.

Cuttings

Gravel

%

Sand

%

Fines

%

Borehole Dia: Nom. 10"

Well Name: MW-15

Cement Grout
 Seal

4" Dia. Sch 40
PVC Blank
 Casing



0
6

-1
0

-2
0

1
1

  
C

:\
U

s
e

rs
\c

p
ru

n
ie

r\
D

o
c
u

m
e

n
ts

\p
ro

je
c
ts

\U
P

C
O

\L
it
h

 L
o

g
s
 f
o

r 
A

p
p

e
n

d
ix

 G
\M

W
-1

5
.b

o
r

June 2011

Summary Report 
Final Remedial Investigation 

Appendix G

Lithologic Log for Monitor Well MW-15

(Page 4 of 7)

Start Date : May 23, 2008

Finish Date : May 29, 2008

Location : UPCO

Logged By : M. Branche

Drilling Subcontractor : Yellow Jacket Drilling

Drill Rig : Air Rotary

Driller & Helper : Jake, Javier

Latitude : 33 43' 9.87"

Longitude : 112 04' 13.78"

Depth

in

Feet

 150

160

170

180

190

200

U
S

C
S

BR

G
R

A
P

H
IC

DESCRIPTION
 of Cuttings

GRANODIORITE, some greenstone 
cuttings, possibly xenoliths, weathered.

GRANODIORITE  Bedrock, weathered.

Cuttings

Gravel

%

Sand

%

Fines

%

Borehole Dia: Nom. 10"

Well Name: MW-15

Cement Grout
 Seal

4" Dia. Sch 40
PVC Blank
 Casing
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Appendix G

Lithologic Log for Monitor Well MW-15

(Page 5 of 7)

Start Date : May 23, 2008

Finish Date : May 29, 2008

Location : UPCO

Logged By : M. Branche

Drilling Subcontractor : Yellow Jacket Drilling

Drill Rig : Air Rotary

Driller & Helper : Jake, Javier

Latitude : 33 43' 9.87"

Longitude : 112 04' 13.78"

Depth

in

Feet

 200

210

220

230

240

250

U
S

C
S

BR

G
R

A
P

H
IC

DESCRIPTION
 of Cuttings

GRANODIORITE  Bedrock.

Cuttings

Gravel

%

Sand

%

Fines

%

Borehole Dia: Nom. 10"

Well Name: MW-15

Cement Grout
 Seal

4" Dia. Sch 40
PVC Blank
 Casing
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Appendix G

Lithologic Log for Monitor Well MW-15

(Page 6 of 7)

Start Date : May 23, 2008

Finish Date : May 29, 2008

Location : UPCO

Logged By : M. Branche

Drilling Subcontractor : Yellow Jacket Drilling

Drill Rig : Air Rotary

Driller & Helper : Jake, Javier

Latitude : 33 43' 9.87"

Longitude : 112 04' 13.78"

Depth

in

Feet

 250

260

270

280

290

300

U
S

C
S

BR

G
R

A
P

H
IC

DESCRIPTION
 of Cuttings

GRANODIORITE  Bedrock, weathered.

Cuttings

Gravel

%

Sand

%

Fines

%

Borehole Dia: Nom. 10"

Well Name: MW-15

Bentonite Seal

#60 Co.
 Silica Sand

#10-20 Co.
 Silica Sand

4" Dia. Sch 40
 PVC Screen
 (0.02"-slot)
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Appendix G

Lithologic Log for Monitor Well MW-15

(Page 7 of 7)

Start Date : May 23, 2008

Finish Date : May 29, 2008

Location : UPCO

Logged By : M. Branche

Drilling Subcontractor : Yellow Jacket Drilling

Drill Rig : Air Rotary

Driller & Helper : Jake, Javier

Latitude : 33 43' 9.87"

Longitude : 112 04' 13.78"

Depth

in

Feet

 300

310

320

330

340

350

U
S

C
S

BR

G
R

A
P

H
IC

DESCRIPTION
 of Cuttings

Cuttings

Gravel

%

Sand

%

Fines

%

Borehole Dia: Nom. 10"

Well Name: MW-15

#10-20 Co.
 Silica Sand

Bentonite

4" Dia. Sch 40
 PVC Screen
 (0.02"-slot)

4" Dia. Sch 40
 PVC Blank
 Sump
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Appendix G

Lithologic Log for Monitor Well MW-16

(Page 1 of 5)

Start Date : March 23, 2011

Finish Date : March 29, 2011

Location : UPCO

Logged By : Sascha Arnold

Drilling Subcontractor : Yellow Jacket Drilling

Drill Rig : Air Rotary

Driller & Helper : Quentin, Roger, David

Latitude : 33 43' 4.05"

Longitude : 112 04' 20.92"

Depth

in

Feet

 0

10

20

30

40

50

60

70

80

90

100

U
S

C
S

GP

SW-SC

SM

SW-SC

GP

BR

G
R

A
P

H
IC

DESCRIPTION
 of Cuttings

Poorly graded GRAVEL with sand, 
subrounded to subangular

Well-graded SAND with clay and gravel, 
subrounded to subangular, trace clay, 
poorly sorted fine gravel and medium to 
course sand

Silty SAND with Gravel, increased silt 
and fine to medium sand content

Well-graded SAND with clay and gravel, 
subrounded to subangular, trace clay, 
poorly sorted fine gravel and medium to 
course sand

Poorly-graded GRAVEL with Sand, 
gravel and medium to coarse sand

Granodiorite (Bedrock), gray/white 

CUTTINGS

Gravel

%

Sand

%

Fines

%

60 35 5

50 45 5

40 50 10

40 50 10

20 60 20

40 50 10

50 45 5

Date/Time

3/23/11

915

925

3/28/11

1010

1017

1029

1038

1140

1148

1205

Borehole Dia: Nom. 10"

Well Name: MW-16

Cement Grout Seal

10" dia. Conductor 
Casing 0 to 20' bgs.

12" Well Vault

5" Well Seal

5" Dia. Sch 80
PVC Blank Casing



0
6

-1
0

-2
0

1
1

  
C

:\
U

s
e

rs
\c

p
ru

n
ie

r\
D

o
c
u

m
e

n
ts

\p
ro

je
c
ts

\U
P

C
O

\L
it
h

 L
o

g
s
 f
o

r 
A

p
p

e
n

d
ix

 G
\M

W
-1

6
.b

o
r

June 2011

Summary Report
Final Remedial Investigation

Appendix G

Lithologic Log for Monitor Well MW-16

(Page 2 of 5)

Start Date : March 23, 2011

Finish Date : March 29, 2011

Location : UPCO

Logged By : Sascha Arnold

Drilling Subcontractor : Yellow Jacket Drilling

Drill Rig : Air Rotary

Driller & Helper : Quentin, Roger, David

Latitude : 33 43' 4.05"

Longitude : 112 04' 20.92"

Depth

in

Feet

 100

110

120

130

140

150

160

170

180

190

200

U
S

C
S

BR

G
R

A
P

H
IC

DESCRIPTION
 of Cuttings

Granodiorite (Bedrock)

bedrock fragments fracture along planar 
surfaces

Reddish

Color change to gray/tan (less red)

Reddish, with fine gravel and sand

Tan/brown  

Gray/tan

Tan/brown, with clay, medium plasticity

CUTTINGS

Gravel

%

Sand

%

Fines

% Date/Time

1216

1223

1238

1245

1252

1257

1309

1318

1324

1331

1340

Borehole Dia: Nom. 10"

Well Name: MW-16

Cement Grout Seal

5" Dia. Sch 80
PVC Blank Casing
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Appendix G

Lithologic Log for Monitor Well MW-16

(Page 3 of 5)

Start Date : March 23, 2011

Finish Date : March 29, 2011

Location : UPCO

Logged By : Sascha Arnold

Drilling Subcontractor : Yellow Jacket Drilling

Drill Rig : Air Rotary

Driller & Helper : Quentin, Roger, David

Latitude : 33 43' 4.05"

Longitude : 112 04' 20.92"

Depth

in

Feet

 200

210

220

230

240

250

260

270

280

290

300

U
S

C
S

BR

G
R

A
P

H
IC

DESCRIPTION
 of Cuttings

Granodiorite (Bedrock)

With clay, tan/brown, medium plasticity

Bedrock clasts up to 1/2" diameter, 
tan/brown, subangular to subrounded, 
with clay/silt

With less clay/silt

Groundwater encountered at 
approximately 234 feet

Bedrock clasts up to 1/8" diameter, 
greater clay/silt content

Less clay, bedrock clasts up to 1/2" 
diameter

Medium gravel-size bedrock clasts, with 
clay

Fine to medium gravel-size bedrock 
clasts, with clay

CUTTINGS

Gravel

%

Sand

%

Fines

% Date/Time

1348

1402

1415

1427

1435

1447

1453

1508

1512

1518

Borehole Dia: Nom. 10"

Well Name: MW-16

Cement Grout Seal

5" Dia. Sch 80
PVC Blank Casing
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Appendix G

Lithologic Log for Monitor Well MW-16

(Page 4 of 5)

Start Date : March 23, 2011

Finish Date : March 29, 2011

Location : UPCO

Logged By : Sascha Arnold

Drilling Subcontractor : Yellow Jacket Drilling

Drill Rig : Air Rotary

Driller & Helper : Quentin, Roger, David

Latitude : 33 43' 4.05"

Longitude : 112 04' 20.92"

Depth

in

Feet

 300

310

320

330

340

350

360

370

380

390

400

U
S

C
S

BR

G
R

A
P

H
IC

DESCRIPTION
 of Cuttings

Granodiorite (Bedrock)
Brown, medium to coarse gravel-size 
bedrock clasts, less clay

Slightly more clay, bedrock clasts up to 
1" diameter

Gray/green, bedrock clasts up to 1/2" 
diameter

Weathered bedrock, wet, coarse sand to 
pebble-sized bedrock clasts, 
subrounded to subangular

Less weathered

Bedrock clasts up to 1/2" diameter, 
subrounded to subangular, gray/green, 
some weathering (reddish)

Wet, bedrock clasts up to 1/4" diameter, 
clay/silt

Wet, bedrock clasts from 1/8" to 1/4" 
diameter, poorly sorted, subangular to 
subrounded

CUTTINGS

Gravel

%

Sand

%

Fines

% Date/Time

1524

1550

1605

1616

1624

1640

1649

1712

1725

3/28/11

Borehole Dia: Nom. 10"

Well Name: MW-16

Cement Grout Seal

5" Dia. Sch 80
PVC Blank Casing
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Appendix G

Lithologic Log for Monitor Well MW-16

(Page 5 of 5)

Start Date : March 23, 2011

Finish Date : March 29, 2011

Location : UPCO

Logged By : Sascha Arnold

Drilling Subcontractor : Yellow Jacket Drilling

Drill Rig : Air Rotary

Driller & Helper : Quentin, Roger, David

Latitude : 33 43' 4.05"

Longitude : 112 04' 20.92"

Depth

in

Feet

 400

410

420

430

440

450

460

470

480

490

500

U
S

C
S

BR

G
R

A
P

H
IC

DESCRIPTION
 of Cuttings

Granodiorite (Bedrock), Reddish brown 
(Clay/Silt), wet, bedrock clasts up to 1/4" 
diameter, weathered, oxidized

CUTTINGS

Gravel

%

Sand

%

Fines

% Date/Time

0920

0926

0940

0950

1010

1016

1037

1042

1105

1121

1138

Borehole Dia: Nom. 10"

Well Name: MW-16

Cement Grout Seal

Bentonite Seal

#60 Co. Silica Sand

#10-20 Co. Silica Sand

5" Dia. Sch 80
PVC Blank Casing

5" Dia. Sch 80
 PVC Screen
 (0.02"-slot)

5" Dia. Sch 80
 PVC Blank Sump
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Appendix G

Lithologic Log for Monitor Well MW-17

(Page 1 of 3)

Start Date : March 23, 2011

Finish Date : April 4, 2011

Location : UPCO

Logged By : Sascha Arnold

Drilling Subcontractor : Yellow Jacket Drilling

Drill Rig : Air Rotary

Driller & Helper : Quentin, Roger, David

Latitude : 33 42' 55.33" N

Longitude : 112 04' 27.02" W

Depth

in

Feet

 0

10

20

30

40

50

60

70

80

90

100

U
S

C
S

GW

G
R

A
P

H
IC

DESCRIPTION
 of Cuttings

Well-graded GRAVEL, subrounded to 
subangular, gravel up to 1/2" diameter, 
very little fines, brown/gray/red

Gravel up to 1/8" diameter, subrounded, 
multi-colored

CUTTINGS

Gravel

%

Sand

%

Fines

%

70 25 5

60 35 5

60 35 5

55 40 5

55 40 5

50 45 5

75 20 5

75 20 5

75 25 T

Date/Time

3/23/11

1525

1535

4/1/11

1408

1415

1425

1500

1511

1520

Borehole Dia: Nom. 10"

Well Name: MW-17

Cement Grout Seal

10" dia. Conductor 
Casing 0 to 20' bgs.

12" Well Vault

4" Well Seal

4" Dia. Sch 40
PVC Blank Casing
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Appendix G

Lithologic Log for Monitor Well MW-17

(Page 2 of 3)

Start Date : March 23, 2011

Finish Date : April 4, 2011

Location : UPCO

Logged By : Sascha Arnold

Drilling Subcontractor : Yellow Jacket Drilling

Drill Rig : Air Rotary

Driller & Helper : Quentin, Roger, David

Latitude : 33 42' 55.33" N

Longitude : 112 04' 27.02" W

Depth

in

Feet

 100

110

120

130

140

150

160

170

180

190

200

U
S

C
S

GW

G
R

A
P

H
IC

DESCRIPTION
 of Cuttings

Gravel up to 3/4" diameter

Gravel up to 1/8" diameter

CUTTINGS

Gravel

%

Sand

%

Fines

%

90 10 T

70 25 5

70 25 5

70 25 5

70 25 5

70 25 5

70 25 5

70 25 5

70 25 5

70 25 5

70 25 5

Date/Time

1526

1530

1535

1545

1551

1559

1608

1615

1625

Borehole Dia: Nom. 10"

Well Name: MW-17

Cement Grout Seal

Bentonite Seal

#60 Co. Silica Sand

4" Dia. Sch 40
PVC Blank Casing
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Appendix G

Lithologic Log for Monitor Well MW-17

(Page 3 of 3)

Start Date : March 23, 2011

Finish Date : April 4, 2011

Location : UPCO

Logged By : Sascha Arnold

Drilling Subcontractor : Yellow Jacket Drilling

Drill Rig : Air Rotary

Driller & Helper : Quentin, Roger, David

Latitude : 33 42' 55.33" N

Longitude : 112 04' 27.02" W

Depth

in

Feet

 200

210

220

230

240

250

260

270

280

290

300

U
S

C
S

GW

G
R

A
P

H
IC

DESCRIPTION
 of Cuttings

Cemented/consolidated subrounded 
clasts (red, brown, tan, gray), moist,  up 
to 1/2" diameter (white), poorly graded.

CUTTINGS

Gravel

%

Sand

%

Fines

%

70 25 5

70 25 5

70 25 5

70 25 5

70 25 5

70 25 5

70 25 5

Date/Time

1640

1705

1715

4/4/11

Borehole Dia: Nom. 10"

Well Name: MW-17

#10-20 Co. Silica Sand

4" Dia. Sch 40
PVC Blank Casing

4" Dia. Sch 40
 PVC Screen
 (0.02"-slot)

4" Dia. Sch 40
 PVC Blank Sump
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Appendix G

Lithologic Log for Monitor Well MW-18

(Page 1 of 4)

Start Date : August 27, 2009

Finish Date : September 23, 2009

Location : UPCO

Logged By : Matt/Adrian

Drilling Subcontractor : Yellow Jacket Drilling

Drill Rig : Air Rotary

Driller & Helper : Chad, Tom, and Dan

Latitude : 33 42' 37.31"

Longitude : 112 04' 21.74"

Depth

in

Feet

 0

10

20

30

40

50

60

70

80

90

100

U
S

C
S

SW

GP

GW

G
R

A
P

H
IC

DESCRIPTION
 of Cuttings

Well graded  SAND with Gravel, trace to 
little Silt, reddish brown.   Sand is 
medium to coarse-grained, Gravel is 
subrounded to subangular.

Poorly graded GRAVEL with Sand, trace 
to little Silt, light grey.  Sand is medium to 
coarse-grained, Gravel clasts are 
subangular to subrounded.

Well graded GRAVEL with Sand, trace to 
little Silt, trace cobble, light grey.  Sand 
is medium to coarse-grained, Gravel 
clasts are subangular to subrounded.

Well graded GRAVEL with Sand, light 
gray. Sand is medium to coarse-grained, 
Gravel clasts are subangular to 
subrounded.

Well graded GRAVEL with Sand,  dark 
gray. Sand is medium to coarse-grained, 
Gravel clasts are subangular to 
subrounded.

Well graded GRAVE with Sand, light 
gray, WET (driller adding water). Sand is 
medium to coarse-grained, Gravel clasts 
are subangular to subrounded.  

CUTTINGS

Gravel

%

Sand

%

Fines

%

30 65 5

60 30 10

60 30 10

60 40 T

60 35 5

60 35 5

50 45 5

60 35 T

60 40 T

Date/Time

8/28/09

0915

1010

8/31/09

1135

1400

1410

1115

1425

1435

1450

Borehole Dia: Nom. 10"

Well Name: MW-18

Cement Grout Seal

10" dia. Conductor 
Casing 0 to 20' bgs.

12" Well Vault

4" Well Seal

4" Dia. Sch 40
PVC Blank Casing
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Appendix G

Lithologic Log for Monitor Well MW-18

(Page 2 of 4)

Start Date : August 27, 2009

Finish Date : September 23, 2009

Location : UPCO

Logged By : Matt/Adrian

Drilling Subcontractor : Yellow Jacket Drilling

Drill Rig : Air Rotary

Driller & Helper : Chad, Tom, and Dan

Latitude : 33 42' 37.31"

Longitude : 112 04' 21.74"

Depth

in

Feet

 100

110

120

130

140

150

160

170

180

190

200

U
S

C
S

GW

G
R

A
P

H
IC

DESCRIPTION
 of Cuttings

Well graded GRAVEL, dark gray to 
reddish brown. 

Well graded GRAVEL, dark gray.

Well graded GRAVEL with Sand, dark 
gray to reddish brown. Sand is medium 
to coarse-grained, Gravel clasts are 
subangular to subrounded.

Well graded GRAVEL with Sand,  dark 
gray to reddish brown. Sand is medium 
to coarse-grained, Gravel clasts are 
subangular to subrounded.

Well graded GRAVEL, dark gray to 
reddish brown. 

Well graded GRAVEL with Sand, dark 
gray to reddish brown. Sand is medium 
to coarse-grained, Gravel clasts are 
subangular to subrounded.

CUTTINGS

Gravel

%

Sand

%

Fines

%

55 45 T

55 40 5

60 35 5

55 40 5

55 40 5

65 30 5

60 35 5

55 40 5

60 35 5

60 35 5

50 40 10

Date/Time

1500

1516

1526

1536

1555

1610

1625

1645

1700

1720

1725
9/3/09

155016101650110011309/14/0911501210123012501400143015051530

9/01/09
1200

Borehole Dia: Nom. 10"

Well Name: MW-18

Cement Grout Seal

Bentonite Seal

#10-20 Co. Silica Sand

4" Dia. Sch 40
PVC Blank Casing

4" Dia. Sch 80
 PVC Screen
 (0.02"-slot)
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Appendix G

Lithologic Log for Monitor Well MW-18

(Page 3 of 4)

Start Date : August 27, 2009

Finish Date : September 23, 2009

Location : UPCO

Logged By : Matt/Adrian

Drilling Subcontractor : Yellow Jacket Drilling

Drill Rig : Air Rotary

Driller & Helper : Chad, Tom, and Dan

Latitude : 33 42' 37.31"

Longitude : 112 04' 21.74"

Depth

in

Feet

 200

210

220

230

240

250

260

270

280

290

300

U
S

C
S

GW

BR

BR

G
R

A
P

H
IC

DESCRIPTION
 of Cuttings

DIORITE Bedrock, few Granodiorite 
cuttings, greenish gray, texture is fine 
grained, cutings are subangular to 
subrounded.  

DIORITE Bedrock, reddish brown, 
cuttings are subrounded to rounded.

CUTTINGS

Gravel

%

Sand

%

Fines

% Date/Time

1550

1610

1650

1100

1130

9/14/09

Borehole Dia: Nom. 10"

Well Name: MW-18

#10-20 Co. Silica Sand

Bentonite Seal

Cement Grout Seal

4" Dia. Sch 80
 PVC Screen
 (0.02"-slot)

4" Dia. Sch 40
 PVC Blank Sump
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Appendix G

Lithologic Log for Monitor Well MW-18

(Page 4 of 4)

Start Date : August 27, 2009

Finish Date : September 23, 2009

Location : UPCO

Logged By : Matt/Adrian

Drilling Subcontractor : Yellow Jacket Drilling

Drill Rig : Air Rotary

Driller & Helper : Chad, Tom, and Dan

Latitude : 33 42' 37.31"

Longitude : 112 04' 21.74"

Depth

in

Feet

 300

310

320

330

340

350

360

370

380

390

400

U
S

C
S

BR

G
R

A
P

H
IC

DESCRIPTION
 of Cuttings

DIORITE Bedrock, reddish brown,  
cuttings are subrounded to rounded.

DIORITE Bedrock, reddish brown, 
cuttings are subrounded to rounded.

Total Depth.

CUTTINGS

Gravel

%

Sand

%

Fines

% Date/Time

1150

1210

1230

1250

1400

1430

1505

Borehole Dia: Nom. 10"

Well Name: MW-18

Cement Grout Seal
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Appendix G

Lithologic Log for Monitor Well MW-19

(Page 1 of 3)

Start Date : April 1, 2011

Finish Date : April 4, 2011

Location : UPCO

Logged By : Sascha Arnold

Drilling Subcontractor : Yellow Jacket Drilling

Drill Rig : Air Rotary

Driller & Helper : Quentin, Roger, David

Latitude : 33 42' 37.32"

Longitude : 112 04' 21.74"

Depth

in

Feet

 0

10

20

30

40

50

60

70

80

90

100

U
S

C
S

SW

GP

SW

G
R

A
P

H
IC

DESCRIPTION
 of Cuttings

Well-graded SAND with gravel, fine to 
coarse sand, gravel is subrounded to 
subangular, dry, well graded.

Well-graded GRAVEL with sand, 
cemented with calcite, trace silt. gravel is 
mosttly greenstone, subrounded to 
subangular, up to 1/2" diameter

Well-graded SAND with gravel, fine to 
coarse sand, fine gravel, multicolored 
clasts

CUTTINGS

Gravel

%

Sand

%

Fines

%

40 50 10

70 20 10

60 35 5

60 35 5

60 35 5

70 25 5

75 20 5

60 35 5

35 60 5

Date/Time

4/5/11

Borehole Dia: Nom. 10"

Well Name: MW-19

Cement Grout Seal

10" dia. Conductor 
Casing 0 to 20' bgs.

12" Well Vault

4" Well Seal

4" Dia. Sch 40
PVC Blank Casing
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Appendix G

Lithologic Log for Monitor Well MW-19

(Page 2 of 3)

Start Date : April 1, 2011

Finish Date : April 4, 2011

Location : UPCO

Logged By : Sascha Arnold

Drilling Subcontractor : Yellow Jacket Drilling

Drill Rig : Air Rotary

Driller & Helper : Quentin, Roger, David

Latitude : 33 42' 37.32"

Longitude : 112 04' 21.74"

Depth

in

Feet

 100

110

120

130

140

150

160

170

180

190

200

U
S

C
S

GW

SW

GW

BR

G
R

A
P

H
IC

DESCRIPTION
 of Cuttings

GRAVEL with Sand, Well Graded, gravel 
is multicolored (fragments of bedrock), 
subrounded to subangular clasts.

Well-graded SAND with gravel

Well-graded GRAVEL with Sand, gravel 
is multicolored (fragments of bedrock), 
subrounded to subangular clasts.

Granodiorite Bedrock, weathered

CUTTINGS

Gravel

%

Sand

%

Fines

%

50 45 5

50 45 5

50 45 5

50 45 5

50 45 5

50 45 5

55 40 5

50 45 5

40 55 5

55 40 5

Date/Time

Borehole Dia: Nom. 10"

Well Name: MW-19

Cement Grout Seal

Bentonite Seal

#60 Co. Silica Sand

4" Dia. Sch 40
PVC Blank Casing
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Appendix G

Lithologic Log for Monitor Well MW-19

(Page 3 of 3)

Start Date : April 1, 2011

Finish Date : April 4, 2011

Location : UPCO

Logged By : Sascha Arnold

Drilling Subcontractor : Yellow Jacket Drilling

Drill Rig : Air Rotary

Driller & Helper : Quentin, Roger, David

Latitude : 33 42' 37.32"

Longitude : 112 04' 21.74"

Depth

in

Feet

 200

210

220

230

240

250

260

270

280

290

300

U
S

C
S

BR

G
R

A
P

H
IC

DESCRIPTION
 of Cuttings

Highly weathered, iron oxidation

CUTTINGS

Gravel

%

Sand

%

Fines

% Date/Time

Borehole Dia: Nom. 10"

Well Name: MW-19

#10-20 Co. Silica Sand

4" Dia. Sch 40
PVC Blank Casing

4" Dia. Sch 40
 PVC Screen
 (0.02"-slot)

4" Dia. Sch 40
 PVC Blank Sump
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Appendix G

Lithologic Log for Monitor Well SVMW-1

(Page 1 of 5)

Start Date : October 21, 2008

Finish Date : October 22, 2008

Location : UPCO

Logged By : S. Stacy / M. Branche

Drilling Subcontractor : Yellow Jacket Drilling

Drill Rig : Air Rotary

Driller & Helper : Mike and Cole

Latitude : 33 42' 52"

Longitude : 112 04' 18"

Depth

in

Feet

 0

5

10

15

20

25

30

35

40

45

50

U
S

C
S

SP

SM

SW

SW

G
R

A
P

H
IC

DESCRIPTION
 of Cuttings

Poorly graded SAND, tan, Sand is fine to 
coarse-grained, subrounded to rounded.

Silty SAND, tan.  Sand is mostly fine to 
medium-grained, some Granodiorite 
Gravels.  Gravels are subangular and 
<1.5", and cemented with calcite.

Well-graded SAND with Gravel, tan.  
Sand is fine to medium-grained, 
cemented with calcite. Gravels are 
grayish-green and gray (black and 
white), subangular to subrounded and 
composed of Greenstone and 
Granodiorite.  Fines are of low to 
medium plasticity.

Well-graded SAND with Gravel, Sands 
are fine to coarse-grained.  Gravels are 
of varied rock types, and are < 1.3 ".  
Sands are fine to medium-grained, trace 
Sands adhering to Gravels.  Gravels are 
subangular to subrounded.  Calcite 
cement present.

CUTTINGS

Gravel

%

Sand

%

Fines

%

5 95

5 80 15

10 85 5

10 60 30

25 75 T

Time

1115

1200

1030

1045

1055

See As-Built Well Construction Diagram
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Appendix G

Lithologic Log for Monitor Well SVMW-1

(Page 2 of 5)

Start Date : October 21, 2008

Finish Date : October 22, 2008

Location : UPCO

Logged By : S. Stacy / M. Branche

Drilling Subcontractor : Yellow Jacket Drilling

Drill Rig : Air Rotary

Driller & Helper : Mike and Cole

Latitude : 33 42' 52"

Longitude : 112 04' 18"

Depth

in

Feet

 50

55

60

65

70

75

80

85

90

95

100

U
S

C
S

GW

SW

SW-SM

G
R

A
P

H
IC

DESCRIPTION
 of Cuttings

Well-graded GRAVEL with Sand, tan, 
greenish gray.  Gravels are angular to 
rounded, less than 2", mostly 
Greenstone with some Granodiorite.  
Sands are rounded to subrounded, fine 
to coarse-grained, fines adhering to 
Gravels, calcite cement.

Well-graded SAND with Gravel, tan. 
Sands are fine to coarse-grained.  
Gravels are fine-grained.  Gravels are 
subangular to subrounded,  calcite 
cement present.

Well-graded SAND with Silt and Gravel.   
Gravels are mostly fine-grained, calcite 
cement.

CUTTINGS

Gravel

%

Sand

%

Fines

%

50 45 5

60 35 5

45 50 5

25 65 10

15 75 10

Time

1102

1120

1130

1142

1154

See As-Built Well Construction Diagram
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Appendix G

Lithologic Log for Monitor Well SVMW-1

(Page 3 of 5)

Start Date : October 21, 2008

Finish Date : October 22, 2008

Location : UPCO

Logged By : S. Stacy / M. Branche

Drilling Subcontractor : Yellow Jacket Drilling

Drill Rig : Air Rotary

Driller & Helper : Mike and Cole

Latitude : 33 42' 52"

Longitude : 112 04' 18"

Depth

in

Feet

 100

105

110

115

120

125

130

135

140

145

150

U
S

C
S

SW-SM

GW

G
R

A
P

H
IC

DESCRIPTION
 of Cuttings

Well-graded GRAVEL with Sand, tan to 
greenish gray.  Gravels are angular to 
subrounded,  mostly Greenstone with 
some rhyolite tuff, calcite cement.  Sands 
are fine to coarse-grained.

Gravels mostly fine-grained.

CUTTINGS

Gravel

%

Sand

%

Fines

%

70 25 5

60 40

70 30

Time

1352

1510

See As-Built Well Construction Diagram
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Appendix G

Lithologic Log for Monitor Well SVMW-1

(Page 4 of 5)

Start Date : October 21, 2008

Finish Date : October 22, 2008

Location : UPCO

Logged By : S. Stacy / M. Branche

Drilling Subcontractor : Yellow Jacket Drilling

Drill Rig : Air Rotary

Driller & Helper : Mike and Cole

Latitude : 33 42' 52"

Longitude : 112 04' 18"

Depth

in

Feet

 150

155

160

165

170

175

180

185

190

195

200

U
S

C
S

SW

BR

G
R

A
P

H
IC

DESCRIPTION
 of Cuttings

Well-graded SAND with Gravel, tan to 
greenish gray.  Gravels are angular to 
subrounded,  mostly Greenstone with 
some rhyolite tuff, calcite cement.  Sands 
are fine to coarse-grained.

GRANODIORITE Bedrock.  Cuttings are 
fine-grained, some weathering, iron 
oxidation.

Cuttings are medium-grained to <3" in 
size.

CUTTINGS

Gravel

%

Sand

%

Fines

%

40 60

Time

1528

1605

1615

1630

0905

See As-Built Well Construction Diagram
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Appendix G

Lithologic Log for Monitor Well SVMW-1

(Page 5 of 5)

Start Date : October 21, 2008

Finish Date : October 22, 2008

Location : UPCO

Logged By : S. Stacy / M. Branche

Drilling Subcontractor : Yellow Jacket Drilling

Drill Rig : Air Rotary

Driller & Helper : Mike and Cole

Latitude : 33 42' 52"

Longitude : 112 04' 18"

Depth

in

Feet

 200

205

210

215

220

225

230

235

240

245

250

U
S

C
S

BR

G
R

A
P

H
IC

DESCRIPTION
 of Cuttings

Cuttings mostly Gravel

CUTTINGS

Gravel

%

Sand

%

Fines

% Time

0930

0945

0955

1010

See As-Built Well Construction Diagram
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Figure G-1
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            Monitor Well Construction 
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LOCKING STEEL MONUMENT

Figure G-2

MW-2 Revised
As-Built Construction Diagram
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SURFACE
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BENTONITE SEAL
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4-INCH DIAMETER SCH 40 PVC
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272

221

211

216

204
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LOCKING STEEL MONUMENT

20

9-INCH STEEL CONDUCTOR 
CASING

4-INCH DIAMETER WELL SEAL

3-FOOT SQUARE CONCRETE PAD

271

SUBMERSIBLE PUMP ON
SCH 80 PVC DROP PIPE

SCH 80 PVC SOUNDING TUBE

231
           08/13/04*

* First water level collected in open borehole.
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Figure G-3
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245
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233
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20
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CASING

CEMENT GROUT SEAL

BENTONITE SEAL

#60 COLORADO SILICA SAND

NOMINAL 8-INCH BOREHOLE

4-INCH DIAMETER SCH 40 PVC
SLOTTED CASING (0.02" SLOT)
WITH SUMP AND END CAP
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PVC BLANK CASING
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LOCKING STEEL MONUMENT
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M:\3994003\300 Monitor Well Install\As Builts

NOT TO SCALE

Figure G-4

MW-4
As-Built Construction Diagram
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Final Remedial Investigation
Summary Report

* First water level collected in open borehole.
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Figure G-5
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Figure G-6
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NOT TO SCALE

Figure G-7

MW-7
As-Built Construction Diagram
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Final Remedial Investigation
Summary Report

* First water level collected in open borehole.
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           10/18/04*
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20

9-INCH STEEL CONDUCTOR 
CASING
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NOT TO SCALE

Figure G-8

MW-8
As-Built Construction Diagram
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Final Remedial Investigation
Summary Report

* First water level collected in open borehole.
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NOT TO SCALE

Figure G-9

MW-9
As-Built Construction Diagram
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Final Remedial Investigation
Summary Report

* First water level collected in open borehole.
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NOT TO SCALE

* First water level collected in open borehole.
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Figure G-10

MW-10
As-Built Construction Diagram
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Final Remedial Investigation
Summary Report
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Figure H-2

Stiff Diagram for Monitor Wells
Final Remedial

Investigation Report
Universal Propulsion Company, Inc.

June 2011
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