Danielle R. Taber

From: Jerry Worsham <JWorsham@rhlfirm.com>

Sent: Tuesday, December 02, 2014 11:33 AM

To: Danielle R. Taber

Cc: Wendy Flood; Tina LePage

Subject: Comments on the West Van Buren WQARF Site Draft Feasibility Study Report submitted
by the Roosevelt Irrigation District (RID)

Attachments: 12-1-14 ADEQ Public Meeting.pdf; RID Phase 1 Wellhead Treatment System Annual

VOC Mass Removal Eval Tech Memo 20141031.pdf

Attn: Danielle Tabor:

On behalf of Meritor, Inc., attached are the written formal comments that | prepared for the Public Hearing of
December 1, 2014, which | was not able to present due to the limited time allowed for comments by the General Public.
The chart that | did present for the Public Hearing Record concerning the “RID’s Operational Timeline for the ERA/MERA
wells” is found under Exhibit 3. The attached Report by Arcadis US, Inc. is the background for the “RID’s Operational
Timeline for the ERA/MERA wells” chart and also should be included in Meritor, Inc.’s comments under Exhibit 3 and is
referenced in the main body of the comments.

Meritor, Inc. may have additional comments based upon the draft Feasibility Study reports as presented in the Public
hearing. Call me direct at (602) 744-5763 with any questions.

Jerry

Jerry D. Worsham I

Member

Ridenour Hienton, P.L.L.C.

Chase Tower

201 North Central Avenue, Suite 3300

Phoenix, Arizona 85004

E. jworsham@rhlfirm.com | O (602) 254-9900 | F (602) 254-8670 | W. www.rhlfirm.com

This electronic mail transmission contains information from the law firm of Ridenour Hienton , P.L.L.C. that may be confidential or privileged. Such information is solely for
the intended recipient, and use by any other party is not authorized. If you are not the intended recipient, be aware that any disclosure, copying, distribution or use of this
message, its contents or any attachments is prohibited. Any wrongful interception of this message is punishable as a Federal Crime. If you have received this message in
error, please notify the sender immediately by telephone at (602) 254-9900 or by electronic mail at_jworsham@rhlfirm.com


































































































































ARCADIS U.S., Inc.
410 North 44th Street

Suite 1000

Phoenix

Arizona 85008
MEMO Tel 602 438 0883
To: Copies: Fax 602 438 0102
Jerry D. Worsham I, Esq. Robert A. Mongrain, RG (ARCADIS)
Ridenour Hienton, P.L.L.C. ARCADIS Project File

Chase Tower
201 North Central Ave, Suite 3300,
Phoenix, Arizona 85004

From:

Quentin R. Moore, P.E. (ARCADIS)

Date: ARCADIS Project No.:

October 31, 2014 AZ001042.0005

Subject:
RID Phase 1 Wellhead Treatment System Annual VOC Mass Removal Evaluation

ARCADIS has prepared this technical memorandum in response to your request to evaluate the validity of
the Roosevelt Irrigation District (RID) anticipated total annual volatile organic compound (VOC) mass
removal of up to 1,900 pounds through the operation of the Modified Early Response Action (MERA)
Phase 1 wellhead treatment systems. The locations and general construction of the MERA Phase 1
wellhead treatment systems are detailed in the Modified Early Response Action Work Plan (MERA Work
Plan) for the West Van Buren Area (WVBA) Water Quality Assurance Revolving Fund (WQARF) Site,
prepared by Synergy Environmental, LLC on behalf of the RID (Synergy Environmental, LLC, 2012). The
locations of the wells are shown on Figure 1. The Phase 1 wellhead treatment systems consist of
groundwater extraction and wellhead treatment using liquid-phase granulated activated carbon (LGAC) at
four RID production wells, including RID-89, RID-92, RID-95 and RID-114. (Figures 2-1 through 2-4
identifies RID’s Process Flow Diagram and treatment system for each Phase 1 well.) Groundwater
extraction and treatment operations were initiated at RID production well RID-95 in February 2012, and at
all other production wells in May 2012. The plan to utilize four additional groundwater extraction wells in
Phase 2 of the MERA apparently has been abandoned.

Originally, the RID asserted to the Arizona Department of Environmental Quality (ADEQ) in the MERA
Proposal (July 12, 2012) that the MERA would, “...remediate approximately 3,500 pounds per year of
VOC contamination in the regional groundwater...” (MERA Proposal Executive Summary p. iii and p.7,
Synergy Environmental, LLC, 2012a) In the MERA Workplan (October 2012), RID changed their position
and asserted that the MERA wells would remediate up to 2,300 pounds per year (MERA Work Plan
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Executive Summary p. ii). “Based on current VOC concentrations in the Phase 1 RID wells, the estimated
total annual VOC mass removal during Phase 1 would be up to approximately 1,900 pounds ....Based
on current VOC concentrations in the Phase 2 wells, the estimated total annual contaminant VOC mass
removal following implementation of Phase 2 would be approximately 440 pounds.” (MERA Work Plan
p. 28, 29 and Table 2, Synergy Environmental, LLC 2012b) (Attachment 1).

The purpose of this technical memorandum is to verify the RID’s estimate to ADEQ of 1,900
pounds per year for the total annual VOC mass removal by the MERA Phase 1 wellhead treatment
systems. In support of this estimate, ARCADIS reviewed ADEQ’s website® and available operational
data documented in Monthly Progress Reports obtained from the West Valley Groundwater Cleanup
Coalition® website, and estimated individual production well pumping rates and total VOC concentrations
(Montgomery & Associates, 2009; HDR Engineering, Inc. 2010).

Report Summary

According to the Phase 1 wellhead treatment system Monthly Progress Reports, in 2012, 2013 and 2014,
the Phase 1 wellhead treatment systems actually removed only 895 pounds, 767 pounds and 89 pounds
of VOCs, respectively. This is well below the RID’s annual projections of 1,900 pounds. If all Phase 1
wellhead treatment systems operated continuously, without downtime, at sustained maximum observed
VOC concentrations and at a removal efficiency of 100 percent, the Phase 1 wellhead treatment systems
could remove up to 2,182 pounds per year of target VOCs annually. However, given that the RID
historically decreases production during the late fall and winter months [November — March] when the
irrigation demand is low and the mass removal efficiency is not likely to exceed 95 percent, the most-likely
maximum annual VOC removal rate is 1,446 pounds per year. Therefore, it is apparent that the RID’s
projected total annual target VOC mass removal of 1,900 pounds per year is a significant over estimate.
The most-likely maximum annual VOC removal rate is approximately 25 percent less than the RID’s
anticipated removal rate (1,446/1,900 Ibs/year x100%). Additionally, it should be noted that during late
2013 and for nearly all of 2014 (where RID reports are available to describe operations), the RID Phase 1
MERA wells have been operated in bypass mode, such that groundwater bypassed the treatment systems
and was delivered to their canal/conveyance system untreated.

! http://lwww.azdeq.gov/environ/waste/sps/wub.html

2 http://www.wvgroundwater.org/project-documents
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Background Facts

The WVBA WQAREF Site is located in West Phoenix. The Site extends from 7" Avenue to 75" Avenue and
from Buckeye Road to Interstate-10. The groundwater in the WVBA Site is impacted primarily by VOCs
as a result of several historical releases as well as impacted groundwater migrating from the upgradient
Motorola 52™ Street Superfund Site. The primary VOC constituents of concern (COCs) detected at
concentrations exceeding the respective Arizona Aquifer Water Quality Standard (AWQS) and United
States Environmental Protection Agency (USEPA) Maximum Contaminant Level (MCL) within the WVBA
Site include:

Table 1: WVBA Site VOCs and Associated MCLs

vOC MCL (ug/L)
1,1-dichloroethane (1,1-DCA) N/A
1,1-dichloroethene (1,1-DCE)* 7
cis 1,2-dichloroethene (cis, 1,2 DCE) 70
tetrachloroethene (PCE)* 5
1,1,1-trichlorethane (TCA)* 200
trichloroethene (TCE) 5
vinyl chloride (VC) 2
chloroform 80**
Benzene, t?gléﬁggt,iveélr;)fltégrr:zz;;e, xylenes 5: 1,000: 700: 10,000

pg/L: micrograms per liter

N/A: None Assigned

*Target VOC

**Based on the USEPA Maximum Contaminant Level Goal.

The RID operates 32 water supply wells within the WVBA Site currently for irrigation purposes. Twenty-
three of these wells are located within the extent of WVBA groundwater impacts. The RID wells located
within the WVBA Site are variably screened across the Upper Alluvial Unit (UAU), Middle Alluvial Unit
(MAU) and Lower Alluvial Unit (LAU) of the West Salt River Valley (SRV) alluvial basin. The RID extracts
approximately 75,000 acre-feet per year (ac-ft/yr) of groundwater on average from wells located within the
WVBA Site; however the capacity of the RID well network within the WVBA Site exceeds 110,000 ac-ft/yr.
The majority of this groundwater extraction is derived from the UAU and occurs during the peak irrigation
demand season that begins in early March and extends through the end of September. The RID has
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elected to pursue a voluntary early response action (ERA) (Montgomery & Associates, 2010) which has
been significantly modified and is commonly referred to as the MERA. Details of the MERA are found in
the MERA Proposal (July 2012) and the MERA Work Plan (October 2012).

RID Wellhead Treatment Systems

The MERA Work Plan outlines the RID’s intent to install wellhead treatment systems at eight of RID’s
production well locations. Currently, the RID has installed wellhead treatment systems at only four
locations (Phase 1), including production wells RID-89, RID-92, RID-95 and RID-114. Phase 2 of the
MERA consists of installing wellhead treatment at the remaining four locations: RID-100, RID-106, RID-
112 and RID-113. According to the RID’s proposed Draft Feasibility Study (July 2014), the concept of
implementing the Phase 2 wellhead treatment systems has been abandoned in the MERA and will instead
be evaluated as part of the Arizona Department of Environmental Quality’s (ADEQ’s) review of the merits
of the Draft Feasibility Study (see pgs 131, 138 [Synergy Environmental, LLC and Montgomery &
Associates, 2014])°,

The Phase 1 wellhead treatment systems consist of Siemens HP1220 treatment skids, which include two
20,000 pound LGAC vessels per skid connected in series. Each treatment skid is capable of treating up
to 1,100 gallons per minute (gpm). Several treatment skids are operated in parallel for those wellhead
treatment systems requiring greater than 1,100 gpm treatment capacity. Table 2 below provides basic
information for each Phase 1 wellhead treatment system. Several sources of information provide
estimated treatment system flow rates (Table 2). The flow rates reported in the MERA Work Plan are
obtained from actual 2012, 2013 and 2014 data. The flow rates reported by Montgomery & Associates
(Groundwater Response Action Implementation Plan [Montgomery & Associates, 2009]) and HDR
Engineering LLC (Early Response Action Conceptual Design Summary [HDR Engineering Inc., 2010])
were estimated before head loss associated with the treatment system components and piping was well
understood. Figure 1 provides the location of each Phase 1 RID well and associated treatment system.

% “RID-100, RID-106, RID-109 and RID-112: Wellhead treatment at these four (4) impacted water supply
wells was authorized by ADEQ in the Modified ERA Work Plan. The wellhead treatment systems were to be
installed in Phase 2 of the Modified ERA Work Plan, but now have been incorporated into the FS.” (Synergy
Environmental, LLC, 2014 p. 131)
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Table 2: Phase 1 Wellhead Treatment System — Basic Information

Wellhead Flow Rate (gpm) Number of

Treatment Location Skids
System MERAM GWRA IP¥ | ERA cDS™ (Vessels)
RID-89 51% Ave. and Hadley St. 3,100 2,900 3,900 3 (6)
RID-92 43rd Ave. and Hadley St. 1,300 1,200 1,200 1(2)
RID-95 35" Ave. and Sherman St. 1,700 1,700 2,300 2(4)
RID-114 23" Ave. and Van Buren St. 2,500 2,500 2,500 3 (6)

gpm: gallons per minute

[1] Modified Early Response Action (Synergy Environmental LLC, 2012)

[2] Roosevelt Irrigation District Groundwater Response Action Implementation Plan (Montgomery & Associates, 2009)
[3] Roosevelt Irrigation District Early Response Action Conceptual Design Summary (HDR Engineering, Inc., 2010)

Implementation of the MERA Work Plan is based on the treatment of select target VOCs. The target
VOCs include: TCE, PCE and 1,1-DCE. Based on the target VOC concentrations observed at each
Phase 1 production well in September 2012, the RID estimated a total annual target VOC mass removal
of approximately 1,900 pounds. (See Attachment 1 RID’s “MERA Work Plan”, Pgs. 28-30, Table 2
[October 2012]).

Phase 1 Wellhead Treatment System Mass Removal Verification

ARCADIS reviewed available Phase 1 operational data documented in Monthly Progress Reports
obtained from the West Valley Groundwater Cleanup Coalition website (Synergy Environmental, LLC,
2012c-j, 2013a-g and 2014a-e). The Phase 1 operational data obtained from the Monthly Progress
Reports is summarized in Attachment 2, Table 2-1. According to the Monthly Progress Reports, the actual
annual mass removal of target VOCs (TCE, PCE and 1,1-DCE) was 895 pounds, 767 pounds and 89
pounds in 2012, 2013 and 2014 respectively (Table 3).
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Table 3: Phase 1 Wellhead Treatment System 2012, 2013 and 2014 VOC Mass Removal (Actuals)

Year Pounds of Target VOCs
2012 895

2013 768

2014 89

Total 1,751

ARCADIS evaluated the Monthly Progress Report data to confirm the accuracy of the reported monthly
and cumulative mass of target VOCs removed. Monthly Progress Reports are available for the months of
February thru August and October of 2012, March thru September of 2013, and May thru September of
2014. ARCADIS confirmed the accuracy of the monthly VOC mass removed reported in each Monthly
Progress Report, with the exception of the mass removed at the RID-92 wellhead treatment system for the
August 2012 reporting period. According to the August 2012 Monthly Progress Report, no water samples
were collected from the RID-92 wellhead treatment system influent or effluent (point of compliance) during
the reporting period, because the treatment system was offline for the majority of the period (to
accommodate well investigation activities) and when online, the treatment system was operated in bypass
mode. However, the target VOC mass removed by the RID-92 wellhead treatment system for the month
of August 2012 is reported as 7 pounds. The basis for this VOC mass is unclear considering no influent
and effluent samples were collected and the system, when online, operated only in bypass mode. It
appears that the previous month’s (July 2012) target VOC concentration data was assumed as a
reasonable estimate for the purposes of estimating the August 2012 VOC mass removed.

ARCADIS also confirmed the accuracy of the cumulative mass removed in 2012, 2013 and 2014,
assuming:

e 134 pounds of target VOCs were removed during the month of September 2012 (this Monthly
Progress Report is not available). This is based on the difference between the cumulative mass
removed between the August 2012 and October 2012 reporting periods.

e Operations were suspended at all wellhead treatment systems for the months of November 2012
thru February 2013 and October 2013 thru April 2014 (Monthly Progress Reports for these
months are also unavailable). This is a reasonable assumption considering 1) the reported
cumulative target VOC mass removed through March 2013 is consistent with no treatment
operations between November 2012 and February 2013; 2) the cumulative mass removed
through May 2014 is consistent with no treatment operations between October 2013 and May
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2014; and 3) that the irrigation demand season typically begins in early March and extends
through the end of September.

e Use of the treatment systems was suspended in May 2014 and the wells were operated in bypass
mode through the majority of the 2014 pumping season. The Phase 1 treatment systems will not
likely be restarted until March 2015 (Roosevelt Irrigation District, 2014).

ARCADIS’ verified the mass of each target VOC removed (TCE, PCE and 1,1-DCE), total target VOC
mass removed (sum of the TCE, PCE and 1,1-DCE mass removed), and cumulative target VOC mass
removed. The results of these calculates are provided in Attachment 2, Table 2-1 under the columns titled
“MASS REMOVED - VERIFICATION". The difference, expressed as a percentage, between the reported
VOC mass removed and ARCADIS’ calculations is provided in the final column of Table 2-1. The net
percent difference for 2012 and 2013 is less than 0.50 percent, which could be entirely attributed to
rounding; therefore ARCADIS has determined that the actual quantity of target VOC mass removed
reported by the RID is accurate.

Phase 1 Wellhead Treatment System Potential Maximum VOC Mass Removal

Table 4 below summarizes the potential maximum annual target VOC mass removal for the Phase 1
wellhead treatment systems. The maximum potential mass removal is based on each wellhead treatment
system operating at:

o maximum flow rate, continuously 365 days per year;

e sustained target VOC concentrations, represented by the maximum of each target VOC
exceeding the respective USEPA MCL observed at each respective location between 2012 and
2014; and

e 100 percent mass removal efficiency (VOCs are reduced to concentrations below the detection
limit).

This annual target VOC mass removal represents the “best-case” scenario. The maximum flow rate for
each wellhead treatment system is taken as the lesser of the actual maximum flow rate observed between
2012 and 2013, or the wellhead treatment system capacity (based on 1,100 gpm per treatment skid). The
reported maximum flow rate is not a representative flow rate because these flow rates were estimated
before head loss associated with the treatment system components and piping was well understood. The
USEPA MCL is 5 pg/L for TCE and PCE and 7 pg/L for 1,1-DCE.
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Table 4: Potential Maximum Annual Target VOC Mass Removal.

Wellhead Flow Rate (gpm) VOC Concentration (ug/L) VOC Mass
Treatment Actual Treatment Reported Removal
System Maxir‘r‘wm System Maf(’imum TCE PCE 1,1-DCE (pounds)
Capacity
RID-89 3,129 3,300 3,900 &l 32 9.7 2.6 572
RID-92 1,327 1,100 1,300 8 77 14 5.1 442
RID-95 1,874 2,400 2,300 &l 65 4.4 8.2 601
RID-114 2,634 3,300 2,500 2] 49 3.9 35 566
Total 2,182

gpm: gallons per minute
pg/L: micrograms per liter

[1] Modified Early Response Action (Synergy Environmental LLC, 2012)
[2] Roosevelt Irrigation District Groundwater Response Action Implementation Plan (Montgomery & Associates, 2009)
[3] Roosevelt Irrigation District Early Response Action Conceptual Design Summary (HDR Engineering, Inc., 2010)

Table 5 below presents a more realistic, yet still conservative scenario, which accounts for the decrease in

irrigation water demand during the late fall to early winter. Similar to the “best-case” scenario (Table 4),
the most-likely annual mass removal is based on each wellhead treatment system operating at:

e maximum flow rate; and

e sustained target VOC concentrations, represented by the maximum of each target VOC
exceeding the respective USEPA MCL observed at each respective location between 2012 and

2014.

However, the flow rate is not assumed to be continuous. Rather, the wellhead treatment systems are
assumed to be inactive for the months of January, February, November and December. In addition, the
actual average mass removal efficiency of the Phase 1 wellhead treatment systems from 2012 to 2014
was 93 percent. The mass removal efficiency is better represented by 95 percent, which is more realistic
than a mass removal efficiency of 100 percent.
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Table 5: Most-Likely Maximum Annual VOC Mass Removal.
Wellhead Flow Rate (gpm) VOC Concentration (ug/L) VOC Mass
Treatment Actual Treatment Reported Removal
System Maxir‘r‘wm System Maf(’imum TCE PCE 1,1-DCE (pounds)
Capacity

RID-89 3,129 3,300 3,900 3] 32 9.7 2.6 384

RID-92 1,327 1,100 1,300 s 7 14 51 358

RID-95 1,874 2,400 2,300 3] 65 4.4 8.2 404

RID-114 2,634 3,300 2,500 %3 49 3.9 35 380

Total 1,446

gpm: gallons per minute

pg/L: micrograms per liter

[1] Modified Early Response Action (Synergy Environmental LLC, 2012)

[2] Roosevelt Irrigation District Groundwater Response Action Implementation Plan (Montgomery & Associates, 2009)
[3] Roosevelt Irrigation District Early Response Action Conceptual Design Summary (HDR Engineering, Inc., 2010)

Conclusions

The RID reported in the MERA Work Plan an anticipated total annual target VOC mass removal of up to
1,900 pounds per year through the operation of the Phase 1 wellhead treatment systems. It is now
apparent that the four Phase 2 wells will not receive wellhead treatment systems. In 2012 and 2013, the
Phase 1 wellhead treatment systems removed 895 pounds and 767 pounds, respectively (Table 3). In
2014, because the wells were generally operated in temporary shutdown or bypass mode, the Phase 1
wellhead treatment systems removed a total of 89 pounds (Table 3). If all Phase 1 wellhead treatment
systems operated continuously, without downtime, at sustained maximum observed VOC concentrations
and at a removal efficiency of 100 percent, the Phase 1 wellhead treatment systems could remove up to
2,182 pounds per year of target VOCs annually (Table 4). However, given that the RID must decrease
production during the late fall and winter months when the irrigation demand is low and the mass removal
efficiency is not likely to exceed 95 percent, the most-likely maximum annual VOC removal rate is 1,446
pounds per year. Therefore, it is apparent that the anticipated total annual target VOC mass removal of
1,900 pounds is a significant over estimate. RID’s Phase 1 wellhead treatment systems will remove only
76 percent of the projected VOC removal rate on an annual basis. Additionally, as the wells have been
operated in temporary shutdown or bypass mode during late 2013 and nearly all of 2014 (where reports
were available) minimal treatment for VOCs have occurred under the MERA Phase 1. In all, the treatment
systems have been operational for approximately 16 months since 2012, and either offline or operated in
bypass mode the remaining 17 months to date.
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Attachment 2
Table 2-1:
Summary of Available Monthly Progress Report Data

GIENVIENVIPROI\100011042 ArvinMeritor\PRIVILEGED AND CONFIDENTIAL RID ComplaintWADEQ & RID Documents\Early Response Action\MERA Mass Removal Verification\Table RID Wells Verification 20141022 (2014 added) xisx

NS

NA

OFFLINE

382

7

No data. Date preceeds wellhead treatment system start-up.
Not Sampled. Treatment system operated in bypass mode.
Not Available. Monthly Progress Report is not available.

Not Sampled. Treatment system offline for the reporting period.
Value derived using available data from August 2012 and October 2012 Monthly Progress Reports

System was not sampled during reporting period. It is unclear what concentration data the reported removed mass is based on

. The estimate could be based on the previous month's data.

Volume of Cumulative ) Flow Rate INFLUENT (Monthly Average) EFFLUENT (Monthly Average) Target VOC MASS REMOVED - VERIFICATION
Wellhead Monthly [ G oundwater | _Volume of Opearting (Period Target VOC |y 1ass Removed Targetvoc | 1argetvoc Percent
Treatment | Year | Report Treated Groundwater Hours Average) TCE PCE 1,1-DCE TCE PCE L1-DCE | Mass Removed | " o /iiive) TCE PCE LLDCE [0 Removed | Mass Removed |t 0
System Date Treated (Cumulative)
(acre-ft) (acre-ft) (hours) (gpm) (g/L) (g/L) (g/L) (g/L) (ug/L) (ug/L) (pounds) (pounds) (pounds) [ (pounds) | (pounds) (pounds) (pounds) (%)
Jan-12 - - - - - - - - - - - - - - - - - -
Feb-12 - - - - - - - - - - - - - - - - - -
Mar-12 - - - - - - - - - - - - - - - - - -
Apr-12 - - - - - - - - - - - - - - - - - -
May-12 106 106 184 3,129 32 9.4 2.6 0.50 0.50 0.50 12 12 9.2 2.7 0.8 12.7 12.7 -5.9%
2012 Jun-12 408 514 720 3,077 31 8.6 21 0.50 0.50 0.50 46 59 34.4 9.5 2.4 46.3 59 0.1%
Jul-12 385 899 696 3,004 29 8.3 2.0 0.50 0.50 0.50 41 100 30.2 8.7 2.1 41.0 100 0.1%
Aug-12 397 1,296 739 2,918 30 9.0 2.2 0.50 0.50 0.50 44 144 32.0 9.7 2.3 44.0 144 0.0%
| Sep-12 382 1,678 NA NA NA NA NA NA NA NA 41 185 NA NA NA 41.0 185 0.0%
Oct-12 359 2,037 734 2,656 28 8.6 1.9 0.50 0.50 17 36 221 27.7 8.4 0.2 36.3 221 -0.1%
Nov-12 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dec-12 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Jan-13 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Feb-13 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Mar-13 338 2,375 621 2,956 32 9.1 2.3 0.80 0.50 2.2 37 258 28.2 8.4 0.1 36.7 258 0.0%
Apr-13 390 2,766 720 2,942 31 9.5 2.3 45 0.50 22 39 296 283 10.1 0.1 385 296 -0.1%
RID-89 May-13 387 3,153 744 2,825 30 9.6 1.9 2.7 0.50 12 40 336 29.0 10.1 0.7 39.8 336 -0.1%
2013 Jun-13 354 3,507 720 2,670 31 9.6 2.4 4.4 0.50 15 36 372 25.7 9.2 0.8 35.7 372 0.0%
Jul-13 288 3,795 648 2,414 32 9.7 2.3 1.0 0.50 13 32 404 24.0 7.6 0.8 325 404 -0.1%
Aug-13 14 3,809 33 2,304 30 8.8 2.1 NS NS NS 1 406 NS NS NS NS NS NS
Sep-13 0 3,809 0 0 OFFLIINE | OFFLINE OFFLINE OFFLINE OFFLINE OFFLINE 0 406 OFFLINE OFFLINE OFFLINE OFFLINE OFFLINE OFFLINE
Oct-13 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Nov-13 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dec-13 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Jan-14 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Feb-14 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Mar-14 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Apr-14 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2014 May-14 263 4,072 575 2,484 27.9 8.3 2.4 7.3 0.50 2.5 26 432 16.1 5.9 0.8 22.9 427 1.08%
Jun-14 0 4,072 0 0 NS NS NS NS NS NS NS NS NS NS NS NS NS NS
Jul-14 0 4,072 0 0 NS NS NS NS NS NS NS NS NS NS NS NS NS NS
Aug-14 0 4,072 0 0 NS NS NS NS NS NS NS NS NS NS NS NS NS NS
Sep-14 0 4,072 0 0 NS NS NS NS NS NS NS NS NS NS NS NS NS NS
Jan-12 - - - - - - - - - - - - - - - - - -
Feb-12 - - - - - - - - - - - - - - - - - -
Mar-12 - - - - - - - - - - - - - - - - -
Apr-12 - - - - - - - - - - - - - - - - - -
May-12 50 50 208 1,305 69 14 36 0.50 0.50 0.50 12 12 9.4 19 05 11.8 12 1.5%
2012 Jun-12 162 211 698 1,260 71 13 3.5 0.50 0.50 0.50 38 50 31.1 5.5 15 38.1 50 0.2%
Jul-12 168 379 744 1,226 71 12 338 0.50 0.50 0.54 39 89 323 5.7 15 39.4 89 -0.3%
Aug-12 29 408 126 1,250 NS NS NS NS NS NS 7 96 NS NS NS 7.0 96 -0.3%
Sep-12 60 468 NA NA NA NA NA NA NA NA 16 112 NA NA NA 16.0 112 -0.3%
Oct-12 139 607 709 1,065 72 13 4.0 0.65 0.50 0.50 33 145 26.8 48 15 33.2 145 0.3%
Nov-12 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dec-12 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Jan-13 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Feb-13 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Mar-13 141 748 577 1,327 72 14 42 6.4 0.50 22 31 176 25.1 55 0.8 31.4 177 -0.5%
Apr-13 161 910 718 1,218 73 14 4.7 0.50 0.50 0.94 40 216 31.9 5.9 16 39.5 216 -0.2%
RID-92 | May-13 161 1,071 735 1,190 73 14 3.8 0.50 0.50 2.9 38 254 31.8 6.0 0.4 38.3 255 -0.2%
2013 Jun-13 157 1,228 714 1,194 74 13 4.4 0.83 0.50 6.0 37 291 31.3 5.7 -0.7 36.4 291 0.0%
Jul-13 159 1,387 725 1,191 75 14 5.1 3.7 0.50 4.8 37 328 30.8 6.0 0.1 36.8 328 0.1%
Aug-13 134 1,521 613 1,187 77 12 4.8 0.54 0.50 3.6 33 361 28.0 4.5 0.4 32.9 361 0.1%
Sep-13 0 1,521 0 0 OFFLINE OFFLINE OFFLINE OFFLINE OFFLINE OFFLINE 0 361 OFFLINE OFFLINE OFFLINE OFFLINE OFFLINE OFFLINE
Oct-13 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Nov-13 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dec-13 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Jan-14 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Feb-14 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Mar-14 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Apr-14 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2014 May-14 124 1,645 564 1,194 69.4 10.3 4.6 22 0.5 7.00 25 386 22.66 3.47 -0.81 25.3 386 -0.02%
Jun-14 0 1,645 0 0 NS NS NS NS NS NS NS NS NS NS NS NS NS NS
Jul-14 0 1,645 0 0 NS NS NS NS NS NS NS NS NS NS NS NS NS NS
Aug-14 0 1,645 0 0 NS NS NS NS NS NS NS NS NS NS NS NS NS NS
Sep-14 0 1,645 0 0 NS NS NS NS NS NS NS NS NS NS NS NS NS NS
Jan-12 - - - - - - - - - - - - - - - - - -
Feb-12 195 195 565 1,874 41 3.0 6.1 0.50 0.50 0.50 26 26 21.7 16 3.2 26.6 27 -4.3%
Mar-12 240 435 744 1,752 50 3.7 7.4 0.50 0.50 0.50 40 65 326 2.4 48 39.9 66 1.6%
Apr-12 220 655 702 1,702 52 3.8 8.0 0.50 0.50 0.50 38 104 31.2 2.3 48 383 105 0.7%
May-12 186 841 602 1,678 54 42 8.2 0.50 0.50 0.50 33 137 27.1 2.1 4.1 333 138 -0.8%
2012 Jun-12 220 1,061 720 1,659 58 4.0 6.5 0.50 0.50 0.68 41 178 34.4 2.4 3.5 40.3 178 -0.2%
Jul-12 224 1,284 742 1,639 59 4.1 6.7 0.50 0.50 0.98 a1 220 36.0 25 35 42,0 220 -0.2%
Aug-12 218 1,503 743 1,593 63 4.4 7.7 0.50 0.50 2.1 43 262 37.3 2.6 33 43.2 264 -0.6%
| Sep-12 202 1,705 NA NA NA NA NA NA NA NA 38 300 NA NA NA 38.0 302 -0.5%
Oct-12 91 1,796 346 1,428 65 42 7.4 0.50 0.50 5.4 18 318 16.1 1.0 05 17.6 319 0.4%
Nov-12 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dec-12 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Jan-13 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Feb-13 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Mar-13 175 1,971 553 1,719 35 2.6 5.1 0.50 0.50 2.9 19 336 16.6 12 1.0 18.9 338 -0.6%
Apr-13 218 2,189 713 1,660 54 4.0 7.6 0.50 0.50 2.0 38 374 31.8 2.3 3.3 37.5 376 -0.4%
RID-95 | May-13 223 2,412 744 1,628 55 4.2 7.5 0.95 0.50 6.8 36 410 33.0 2.5 0.4 36.0 412 -0.4%
2013 Jun-13 204 2,615 696 1,592 56 4.1 6.6 2.5 0.50 5.8 32 442 29.8 2.3 0.5 32.6 444 -0.5%
Jul-13 200 2,816 686 1,583 58 4.1 7.2 2.9 0.50 5.2 33 475 30.0 22 11 333 477 0.5%
Aug-13 10 2,825 33 1,646 57 3.5 7.2 NS NS NS 1 477 NS NS NS NS NS NS
Sep-13 0 2,825 0 0 OFFLINE OFFLINE OFFLINE OFFLINE OFFLINE OFFLINE 0 477 OFFLINE OFFLINE OFFLINE OFFLINE OFFLINE OFFLINE
Oct-13 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Nov-13 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dec-13 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Jan-14 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Feb-14 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Mar-14 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Apr-14 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2014 May-14 169 2,994 577 1,591 48.5 3.2 7.7 8.7 0.5 8.2 20 496 18.3 22 -0.2 20.3 498 -0.35%
Jun-14 0 2,994 0 0 NS NS NS NS NS NS NS NS NS NS NS NS NS NS
Jul-14 0 2,994 0 0 NS NS NS NS NS NS NS NS NS NS NS NS NS NS
Aug-14 0 2,994 0 0 NS NS NS NS NS NS NS NS NS NS NS NS NS NS
Sep-14 0 2,994 0 0 NS NS NS NS NS NS NS NS NS NS NS NS NS NS
Jan-12 o s o s o o o o o o o - - - - - - -
Feb-12 o s o s o o o o = = = - - - - - - -
Mar-12 = s = s = = = = = = = - - - - - - -
Apr-12 = o = o = = = = = o = - - - - - - -
May-12 97 97 200 2,634 49 3.0 35 0.50 0.50 0.50 15 15 12.9 038 0.9 14.7 15 2.3%
2012 Jun-12 232 329 510 2,471 47 2.6 2.6 0.50 0.50 0.50 33 48 29.9 1.7 16 33.1 48 0.4%
Jul-12 337 666 744 2,460 43 25 25 0.50 0.50 0.50 44 91 39.2 2.3 2.3 438 92 -0.6%
Aug-12 326 992 743 2,383 44 2.8 2.6 0.50 0.50 0.50 44 135 39.0 25 2.3 438 135 -0.3%
| Sep-12 315 1,307 NA NA NA NA NA NA NA NA 39 174 NA NA NA 39 174 -0.2%
Oct-12 320 1,627 729 2,384 40 2.7 24 0.50 0.50 1.9 37 211 345 23 0.4 37.2 212 -0.3%
Nov-12 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dec-12 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Jan-13 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Feb-13 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Mar-13 171 1,798 379 2,450 47 2.7 3.0 0.87 0.50 2.2 23 234 21.7 13 0.4 233 235 -0.4%
Apr-13 317 2,115 711 2,421 47 2.9 3.1 1.9 0.50 23 42 276 38.8 25 0.7 42.0 277 -0.4%
RID-114 May-13 318 2,432 725 2,382 43 3.9 2.7 3.8 0.50 2.7 37 314 34.1 3.4 0.0 37.4 314 -0.1%
2013 Jun-13 315 2,747 719 2,379 43 2.8 3.0 4.1 0.50 2.5 36 350 33.2 2.4 0.4 36.1 350 -0.1%
Jul-13 321 3,069 744 2,343 38 2.7 25 11 0.50 22 35 384 322 2.4 02 348 385 0.3%
Aug-13 286 3,354 689 2,254 37 2.4 23 42 0.50 22 27 412 255 19 0.1 27.4 413 0.2%
Sep-13 83 3,437 189 2,385 35 25 2.1 5.7 0.50 2.8 7 419 6.7 0.6 0.2 7.1 420 0.2%
Oct-13 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Nov-13 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dec-13 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Jan-14 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Feb-14 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Mar-14 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Apr-14 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2014 May-14 230 3,668 574 2,176 33.7 2.3 2.2 7.3 0.5 2.5 18 437 16.5 1.44 -0.16 7.1 427 2.3%
Jun-14 0 3,668 0 0 NS NS NS NS NS NS NS NS NS NS NS NS NS NS
Jul-14 0 3,668 0 0 NS NS NS NS NS NS NS NS NS NS NS NS NS NS
Aug-14 0 3,668 0 0 NS NS NS NS NS NS NS NS NS NS NS NS NS NS
Sep-14 0 3,668 0 0 NS NS NS NS NS NS NS NS NS NS NS NS NS NS
2012 Subtotal 895 2012 Subtotal 898 -0.30%
2013 Subtotal 768 2013 Subtotal 765 0.40%
Notes: 2014 Subtotal 89 2014 Subtotal 68 22.60%
Data obtained from Monthly Data Reports - http:. .wvgroundwater.org/project-documents Total 1,751 Total 1,731 1.16%




	RID Phase 1 Wellhead Treatment System Annual VOC Mass Removal Eval Tech Memo 20141031.pdf
	Report Summary
	Background Facts
	RID Wellhead Treatment Systems
	Phase 1 Wellhead Treatment System Mass Removal Verification
	Attachment 2 Table RID Wells Verification 20141022 (2014 added).pdf
	Table 1 Reported Data

	RID Wells Contaminant Removal Verification Tech Memo 20141031.pdf
	Report Summary
	Background Facts
	RID Wellhead Treatment Systems
	Phase 1 Wellhead Treatment System Mass Removal Verification



