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United States Regional Administrator Region @
Environmental Protection 215 Fremont Street Arizona, California
Agency San Francisco CA 94105 Hawaii, Nevada

Pacific Islands
<EPA

September 30, 1947

Dr. Gerald Teletzke, Director In Reply.
Arizona Department of Environmental Quality Refer to: W-4-2
2005 N. Central Ave.

Phoenix, AZ 85004

Dear Dr. Teletzke:

The U.S. Environmental Protection Agency, Region 9 has
reviewed Arizona's submission of total allowable daily loadings
for the following three stream segments in Arizona:

Oak Creek from headwaters to the Verde River
Verde River from Oak Creek to Fossil Creek
Salt River from headwaters to Roosevelt Lake

Based upon EPA's review of the state's submission,
we approve your submission as Total Maximum Daily Loads
(TMDLs) pursuant to Section 303(d) of the Clean Water Act.
This approval is based upon our determination that these TMDLs
are consistent with the purposes of the Clean Water Act and
that they implement the applicable water guality standards.

During our review and verification of the TMDLs, the
following activities were identified which will requilre
future attention:

1. The State's list of Water Quality Limited (WQL)
segments needs to be updated and prioritized. A
schedule for develeoping and updating the TMDLs and
Waste Load Allocations/Load Allocations (WLAs/LAs)
should also be included.

2. Additional monitoring is necessary to support future
TMDL and WLA/LA development and updates. Intensive
surveys and more representative flow data for the WQL
segments are especially important.

3. The updated procedures for developing TMDLs and
WLAs/LAs should be included in the State's revised
Continuing Planning Process, due January 1988.



EPA looks forward to working with the State to address
future development of TMDLs and WLAs/LAs in Arizona. We
all recognize how important these evaluations are to
the very important goal of protecting the environment.

Sincerely,

Regional Admifiistrator

cc: Dr. Ron Miller, Office of Water
Jack Bale, Water Assessment Section



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

'lu-!#, REGION IX

215 Fremont Street

5 9 SEP 1987 San Franciscao, Ca. 94105

SUBJECT: Administrative Record for Arizona's Total Maximum Daily
Loads and Waste Load Allocations/Load Alleccations

FROM: Audrey V. Shileikis, Arizona Project Officer Qu341££J¢LJ¢°
Lois Epstein, Environmental Engineer oini #1. -

Jacques Landy, Environmental Engineer % é Q )
TO: File : :

Introduction

Pursuant to §303(3) of the Clean Water Act (CWA), Arizona is
required to establish and document Total Maximum Daily Loads
(TMDLs) for its Water Quality Limited (WQL) lake and river segments.
WOL segments are those waterbodies that do not meet applicable
ambient state and/or federal water quality standards or will not
meet such standards after implementation of technology-based
effluent limits (CWA §303(d){(1)(A)). TMDLs set load levels that
enable WQL segments to comply with water guality standards. Arizona
has identified its WQL segments (Appendix A) and submitted to EPA
for approval TMDLs for three segments, listed in Table 1. We
recommend approval of these TMDLs, submitted to EPA on September 25,
1987 (see Attachment 1). Table 2 lists WQL segments that still
require TMDL development or public review prior to submittal of TMDL
values to EPA for approval.

This paper is in support of EPA's approval of the TMDLs _
submitted by Arizona for the three segments in Table 1. The TMDL
calculation process used by EPA verifies the values developed by
Arizona, because the latter's values are more protective of water
quality. All TMDL values submitted by Arizona are based on state
water quality standards.

EPA has reviewed existing Waste Load Allocations (WLAs} for
the known point sources and has developed estimated Load Allocations
(LAs) for the non-point sources along the submitted WQL segments.
By calculating WLAs from permitted load limits, EPA was able to
ensure that total allowable loads do not exceed their corresponding
TMDLs, thus further verifying that submitted TMDLs are protective
of water guality. ‘

Methodology -

The state's process for TMDL and WLA/LA development is described
in their Continuing Planning Process (CPP) document, in accordance
with the requirements of 40 CFR 130.7(a). This section describes
the steps involved in EPA's verification of Arizona's TMDLs: 1)

WQL segment identification, 2) Selection of appropriate water
quality model{s), 3) Data collection, 4) TMDL and WLA/LA calculations.

Appendix B lists the references used as guidance and data
sources for EPA's review and verification of state TMDLs.
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TABLE 1

AZ WQL SEGMENTS WITH TMDLs

Vicolated Standards or TMDL1
Segment Threatened Viclations (kg/day)

Verde River from Oak Creek Phosphorus 11.0
to Fossil Creek Nitrogen 54.8

Cak Creek and tributaries ' Phosphorus 10.9
to headwaters Nitrogen 55.5
Bacteria : -

Salt River and tributaries Phosphorus : 148.0
from headwaters to Nitrogen4 -
Roosevelt Lakelr3 Sediments -

1 TMDLs for bacteria and sediments are not being submitted tc EPA.
The reasons described on pages 6-7, in the section entitled "Selection
of Appropriate Water Quality Model(s)," may be used in support of
non-submittal.

2 The phosphorus TMDL for this segment is based on a state-adopted,
EPA-approved standard that is less stringent than the federal
standard. EPA has not yet withdrawn its federally-promulgated
standard.

3 pinal Creek, a Salt River tributary, is limited for pH, trace
metals, and bacteria. TMDLs for these parameters are not addressed
in this document. :

4 TMDL has not gone through public review and therefore was not
submitted for EPA approval at this time.

Sources for WQL Segment List and for Violated Standards or Threatened
Violations:

1. January 13, 1987 correspondence from William Blackman, ADHS,
to Fred Leif, EPA.
2. CWA §305(b) Reports for 1980-1985.
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TABLE 2

SEGMENTS NEEDING FUTURE TMDL DEVELOPMENT
Watson Lake
Luna Lake
Apache, Canyon, Saguaro, and Theodore Roosevelt Lakes
Horseshoe and Bartlett Reservoirs
Willow Creek and Tributarijes (Vérde Basin5
Bitter Creek
Verde River from Sullivan Lake to Clarkdale
Verde River from Clarkdale to Oak Creek
East Verde River from headwaters to confluence wi;h Verde River
Verde River from Camp Verde to Horseshoe Reservoir
Verde River from Horseshoe Reservoir to.Bartlett Reservoir
Boulder Creek from Wilder Creek to confluence with Burro Créekr
Colorado River from'Imperial Dam to Southerly Intermnational Boundary
Sabino Creek
San Francisco River and tributaries from headwaters to Luna Lake
Salt River from Roosevelt Lake to confluence with Verde River
Pinal Creek and tributaries to headwaters
Puerco River from AZ-NM border to confluence with Little Colorado'River
Little Colorado River from Puerco River to confluence with‘Colorado River
Nutrioso Creek
Show Low Creek and tributaries to headwaters
Silver Creek
Rio de Flag

Little Colorado River above Lyman Lake to Amity Ditch Diversion near
AZ Highway 273

Little Colorado River at Apache County Road 124 Crossing
Little Colorado River above River Reservoir in Greer, South Fork

above South Fork Campground, Water Canyon Creek above National
Forest Boundary :
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FIGURE 1

MAP OF VERDE RIVER BASIN WQL SEGMENTS

¢\
c

.
L) v

L
\ R .

L'T

\ | e
LN Yl ad 2R
\

) CAVaFl corrly \Z
: iiii e '
Pucoen 1 Y srmora ), -

el —
0 & 12 13 23 19 Hiles "'_:" R VT \
verpE RER Aasn L S
T 7
__‘_’éazznm ATION \a,unz. ///
—_— LouNTr L .
— HieWwi¥ /
- STEEAM Figure 1.

"From NACOG, 1979A"



FIGURE 2

MAP OF SALT RIVER WQL SEGMENT
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l. WOL Segment Identification. Arizona's Department of Environ-
mental Quality (ADEQ) identified 20 WOL segments in the state,
through the end of Water Year 1986. EPA refined these segments
in four ways during the TMDL verification process: 1) All lake
and river reaches were divided into separate WQL segments for
chemical/biological fate and transport modelling purposes; 2) The
WOL segments with named reaches were correlated with segments
listed in the state's water quality standards, Section R9-21,
Article 2; 3) Bitter Creek was added to the WQL segment list,
based on a literature review of past and present state water
quality standards violations; and 4) Pinal Creek was added to the
WOL segment list because additional load analyses are needed to
address its localized water quality problems. Together, these
refinements resulted in a list of 29 segments requiring load analyses.
This list is subject to further refinements based on future
hydrologic and water quality studies. The state needs to review,
update, and rank its WQL segment l1ist and include the new- list in
its revised CPP.

2. Selection of Appropriate Water Quality Model(s). Since

lakes (and reservoirs) have different hydraulic characteristics
than rivers, lakes and rivers must have their respective chemical
and biological parameters modelled differently. Table 1 contains
only river segments; therefore, this document addresses only
river water quality modelling methodology.

TMDLs must be established at levels that implement the
applicable water quality standards “with seasonal variations and
a margin of safety which takes into account any lack of knowledge
concerning the relationship between effluent limitations and
water quality” (40 CFR 130.7(c){(1)). For river reaches, this
"margin of safety” statement is met by assuming no chemical and/or
biological transformations occur within reaches that would decrease
input lcad levels. That is, a mass balance model applies to
river reaches, since all input loads become output loads at the
downstream portions of such segments. The mass balance model is
readily applicable to nutrient (P and N) loads in rivers.

For bacteria standards violations, the state has a policy
of applying bacteria standards to the effluent of point source
discharges (i.e., at "the end of the pipe"). Arizona's policy of
applying an ambient bacteria standard at the end of a pipe constitutes
a waste load allocation, designed to achieve the standard.

Further study may be necessary to determine whether non-point
sources of bacteria are controllable. To reduce non-point sources
of bacteria, such as may be required by developing a LA, best
management practices should be imposed if a source is anthropogenic,
or a site-specific standard modification should be proposed if a
source is natural.

Arizona's ambient water quality standards include limits for
turbidity, but not for suspended sediments. Nevertheless, the "Salt
River and tributaries from headwaters to: Roosevelt Lake" WQL segment



segments listed in Table 1. EPA has not yet withdrawn its
federally-promulgated phosphorus standards, which are more
stringent than the state phosphorus standards.

For the Verde Basin, EPA verified state TMDLs by comparing
them to TMDLs developed using mean annual federal standards. For
the Salt River WQL segment, EPA verified the state phosphorus
TMDL by comparing it to a TMDL developed using the state-—adopted
and EPA-approved phosphorus standards. EPA is approving the Salt's
state phosphorus TMDL with the recognition that the federal
phosphorus standard remains in effect until officially withdrawn.

As stated earlier, EPA calculated WLAs/LAs as an additional
means of verifying that the state TMDL submittals are protective
of water quality. Since WLAs represent the lcad contributions
from known point sources (see Appendix E), the loads allowed by
NPDES permits for the violated parameters must be less than the
TMDLs. 1If this is the case, the remaining loads are apportioned
as LAs to non-point sources and/or future point sources. LAs
must be met by best management practices along the WQL segments.
If WLAs are greater than corresponding TMDLs, reductions in point
source loadings are reguired.

Results

The following sections describe TMDL verification for each of
the WQL segments listed in Table 1. See Appendix F for calculation
summaries and additional documentation. Each of the following
subsections should be read in conjunction with its corresponding
table, listed below:

WOL Segment ' Table

Verde River from Cak Creek to Fossil CreeKeecevosnsssoanssssasni
Cak Creek and tributaries to headwaterS.ecisescsssanasscsconsssd
Salt River and tributaries from headwaters to Roosevelt Lake..b6

Table 1 contains TMDLs which were submitted to EPA for
approval. The associated WLA/LAs, described in the following
sections and the corresponding tables, are also presented in the
remaining pages of this document. These TMDLs and WLAs/LAs have
previously gone through public reviews during the Water Quality
Management Planning and the permit issuance processes.



is listed as limited for sediments. It may eventually be possible
to address a sediment problem by correlating turbidity standards
with generalized source reductions that will enable standard
compliance, however, further work is needed in this area. In
addition, little data have been collected on the upper Salt River
and tributaries. For these reasons, further sediment load analyses
will be necessary when data become available.

3. Data Collection. The flow and sampling data for Arizona
waterbodies was obtained from STORET and from USGS Water Resources
Data Arizona, Water Years 1981-1984 {most recent data were used
whenever possible). See Appendices C and D for STORET and USGS
flow rate and water quality data.

Comparable STORET data collection time periods for stations
along the same reach were used whenever possible, to avoid data
skewed because of flood or drought years at only one of the
stations along a given reach. Stations defining the boundaries
of a river reach were selected based on a literature review of
available data quality.

Because of the greater availability of mean flow data,
compared to the availability of 7Q10 flow data and the lack of
water quality data for the 7Q10 flow condition, mean flow and
nutrient concentration data were used to calculate loads in this
document. When using USGS data for mean flow rates, long encugh
measurement periods (i.e., greater than 20 years) were covered so
that the values given were representative of mean discharge
rates. Additionally, when USGS data were employed, medians of
yearly mean discharge values were selected over average discharge
values (see Appendix D) because the medians were more likely to
be representative of typical yearly flows. In Oak Creek's case,
however, the USGS average discharge value for "0Oak Creek near
Cornville” was used because the STORET data for the other station
defining this reach's boundaries only list a mean discharge value.

4. TMDL and WLA/LA Calculations. Applying the mass balance

method to calculate loads for the upstream portion of a river

reach entails assuming all loading occurs at the lowest portion

of the reach. This method produces maximum loads, because no
diminution of river segment loads occurs over time. By multiplying
mean downstream flow rate by mean annual standards for violated
parameters, maximum loads are produced.

Upstream of a given station, the mass balance method described
above can be used. For middle portions of rivers, the method
must be slightly modified. The load immediately above a reach
must be subtracted from the maximum permissible load at the lowest
portion of the reach to determine the allowable load within the
reach. If a negative TMDL results, upstream load abatement actions
are reguired.

Arizona has adopted and EPA has approved phosphorus standards
for several water segments in the state, including all the WQL
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WOL Segment: Verde River from Oak Creek to Fossil Creek

TMDL Calculation

Verde River near Cornville (USGS Station 09504200) and Verde
River below Camp Verde (USGS Station 09505550) were used to verify
the state's TMDL values. The Oak Creek to Fossil Creek portion
of the Verde River is, however, longer than the Oak Creek to Camp
Verde section. See Appendices C and D for STORET and USGS data
on the Cornville and Camp Verde stations. Verde River near Camp
Verde (USGS Station 09506000) provides the most recent water
quality data for the downstream portion of this WQL segment {(see
Agpendix C). Flow increases downstream in this reach, from 2.1
m3/sec (STORET) upstream near Cornville to 10.1 m3/sec {(USGS)
downstream near Camp Verde. '

Applying the federal and state phosphorus standards to the
segment's incremental flow increase {(assuming the standards are
achieved at the upstream boundary) results in a phosphorus TMDL
of 45.2 kg P/day using the federal standard and 69.3 kg P/day
using the state standard. Without upstream abatement actions
that cause the Verde River near Cornville station tc meet the
federal and state phosphorus standards, lower TMDL values for
this segment would be necessary. '

Because the upstream nitrogen load does not exceed the state
standard {see Appendix C), no upstream abatement actions are
required and the mass balance calculation does not utilize the
incremental flow increase. By subtracting the upstream load from
the maximum allowable downstream load, a nitrogen TMDL of
783.2 kg N/day is obtained. Though this WQL segment is not
currently limited for nitrogen (based on most recent available
STORET data, i.e., through 1978 for the upstream station), a TMDL
value developed in a similar manner should be approvable by EPA.

Comparison to Arizona~Developed TMDLs

The TMDLs developed in Refs. 7 and 9 (pp. 33 and V-15,
respectively) are lower than the above-listed values because 7Q10
flow rate at the mouth of Oak Creek was used in the earlier
calculations, producing conservative TMDLs. Ref. 7 uses 90th
percentile Arizona standards and Ref. 9 uses mean annual Arizona
standards. Because it is more appropriate to use the 90th percentile
standards with 7Q10 flow rates, the Ref. 7 calculations are more
technically correct.

The Ref. 7 TMDL values, 11.0 kg P/day total phosphorus and
54.8 kg N/day total nitrogen, have already been documented and
approved through a public process. Thus, though the Ref. 7 calcula-
tions produce more restrictive TMDL values (in fact, as stated
above, the Ref. 7 TMDLs encompass a longer portion of the Verde
River than just the Oak Creek to Camp Verde segment), Arizona has
submitted these values to EPA for TMDL approval. The Ref. 7 TMDL
values remain in effect until public review and EPA approval of
any TMDL revision{s) occurs.
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WLAsS/LAS

Along this river reach, there is only one point source,
with permitted limits of 0.06 kg P/day and 0.17 kg N/day (see
Appendix E). Thus, the phosphorus WLA for this WQL segment is
0.1 kg P/day and the nitrogen WLA is 0.2 kg N/day. Corresponding
LAs are 10.9 kg P/day and 54.6 kg N/day, respectively.
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WQL Segment: Oak Creek and tributaries to headwaters

TMDL Calculation

Oak Creek at Red Rock Crossing near Sedona (USGS Station
09504440) and Oak Creek near Cornville (USGS Station 09504500, 15
miles upstream from mouth) were used as data sources for Oak
Creek flow rate (see Appendices C and D for STORET and USGS data
on these stations).  Oak Creek was divided into two portions for
TMDL purposes: 1. upper Oak Creek, above Sedona, is a vegetated
steep canyon, and 2. lower Oak Creek, below Sedona, is a less
steep, wider alluvial plain with more clayey soils and vegetation
that is more characteristic of high desert. The yearly baseline
discharge rate is relatlvely constant for Oak Creek above Sedona,
unlike most Arizona rivers and streams, because Oak Creek is fed
by underground springsl. :

Technlcally, Oak Creek is currently llmlted for phosphorus,
using EPA's phosphorus standard, but not for nitrogen.2 By
developing TMDLs and WLAs/LAs for both nutrients, future potential
for nutrient problems is minimized. Applylng the federal and
state nutrlent standards to the segment's flow rate at Sedona
(2.00m /sec, STORET) results in the TMDLs shown in Table 4 for
the waters above Sedona. The nutrient TMDLs listed in Table 4
for the waters below Sedona are calculated using the federal and
state standards and the incremental flow increase to the mouth of
Oak Creek (0.6 m3/sec, USGS and STORET).

TABLE 4

OAK CREEK TMDL CALCULATION RESULTS

Seghent . Phosphorus (kg P/day) Nitrogen (kg N/day)
Above Sedona: 11.3(¥ed.) / 17.3(AZ) 173.3
Below Sedona: 3.2(Fed.) / 4.9(AZ) 48.9
Oak Creek (total}: 14.5(Fed.)} / 22.2(AZ) 222.2

1l personal communication, Richard Wilscon, USGS (Tucscn),
September 8, 1987.

2 ADHS, Technical Report on Nutrient Levels in the Verde River
Watershed with Recommended Standards for Phosphorus and Nitrogen,
January, 1981, p. 157.

SRS SR = SURENENEE M YRS S L N S AR
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Oak Creek, continued

Comparison to Arizona-Developed TMDLs

The TMDLs developed in Refs. 7 and 9 (pp. 33 and V-15,
respectively) are lower than the above-listed values because 7Q10
flow rate at Cornville was used in the earlier calculations, producing
conservative TMDLs. Ref. 7 uses 90th percentile Arizona standards and
Ref. 9 uses mean annual Arizona standards. Because it is more
appropriate to use the 90th percentile standards with 7010 flow
rates, the Ref. 7 calculations are more technically correct.

The Ref. 7 TMDL values, 10.9 kg P/day total phesphorus and
55.5 kg N/day total nitrogen, have already been documented and
approved through a public process. Thus, though the Ref. 7 calcula-
tions produce more restrictive TMDL values, Arizona has submitted
these values to EPA for TMDL approval. The Ref. 7 TMDL values
remain in effect until public review and EPA approval cof any TMDL
revision(s) occurs. ‘ :

WLAs/LAs

The permitted point source phosphorus load into this watershed
is approximately 7.4 kg P/day and the permitted point source
nitrogen load is approximately 53.6 kg N/day (see Appendix E}.

An estimated 3.4 kg N/day is added to the watershed by a permitted
facility without a specific nitrogen load limit. One of the

four point sources along this segment is a fish hatchery with
variable flow throughput and no control on input source water
nutrient concentrations. Thus, it is difficult to determine the
exact point source contributions from the fishery and the total
point source lecads.

The estimated load values result in WLAs of approximately
7.4 kg P/day total phosphorus and approximately 57.0 kg N/day
total nitrogen. Currently, the nitrogen WLA is approximately egual
to the TMDL and the state nitrogen standard is met along Oak
Creek and its tributaries. If the fish hatchery nitrogen load
expands to approach the TMDL limit, however, load reduction
measures should be implemented to ensure that in-stream nitrogen
standards continue to be achieved. LAs for this segment are
approximately 3.5 kg P/day and 0 kg N/day.
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WQL Segment: Salt River and tributaries from headwaters
to Roosevelt Lake

TMDL Calculation

The Salt River begins at the confluence of the White and the
Black Rivers. Three USGS stations are needed for analysis of
this river reach: White River near Fort Apache (09494000) records
White River flow just above the confluence, Black River near Fort
Apache (09490500) records Black River flow just above the confluence,
and Salt River near Roosevelt {09498500) records Salt River flow
just above Roosevelt Lake (see Appendix D for USGS flow data for
these stations). The Salt River is the principal perennial stream
flowing into Roosevelt Lake.

Two methodologies were utilized to calculate the phosphorus TMDL
for this river reach and the more stringent result (i.e., the
lower loading value) was used for comparison to the state phosphorus
TMDL. The first methodology used the OECD (1982) Shallow Lakes
and Reservoirs Model to determine maximum river load to Roosevelt
Lake, as a percent of total lake input flow, based on the state lake
phosphorus standard. This model was selected based on the relatively
good predictive ability of the model for in-lake phosphorus and
chlorophyll a concentrations, using the 1975 phosphorus input load
to Roosevelt Lake {see Appendix G). The second methodology used
the state river standards and flow rates (i.e., mass balance) to
determine maximum river load.

Using the OECD model with in-lake phosphorus concentration
set at the mean annual Arizona lake standard, total allowable
phosphorus lake load can be computed (see Appendix G). Note that
this value can be considered in setting the lake TMDL should
Roosevelt Lake be designated by Arizona as a WQL segment for
phosphorus. ., Total river load to the lake may be found by subtracting
the direct discharge load into the lake, i.e., negligible permitted
phosphorus loading from Roosevelt Lakeview Park (see Appendix E),
from total allowable lake load. The National Eutrophication
Survey (Ref. 20) reports that Salt River input to Roosevelt Lake
represents 78.3% of river inputs to the lake. By multiplying the
total river load by 78.3%, the result is the Salt River's contribution
to Roosevelt Lake phosphorus load. The phosphorus TMDL by this
method is 213.2 kg P/day. :

The mass balance methodology results in a 108.5 kg P/day federal
phosphorus TMDL and a 175.6 kg P/day state phosphorus TMDL. Because
the state phosphorus standard for the White and the Black Rivers
differs from that for the Salt River, proportional flow rates for
the different river portions were used in the mass balance calculation
(see Appendix F).

‘The lower value for the phosphorus TMDL obtained by these two
methods represents the more protective, conservative result of TMDL
calculations. Thus, the TMDL value for phosphorus is 108.5 kg P/day
using the federal phosphorus standard and 175.6 kg P/day using the
state phosphorus standards.
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Salt River, continued

Comparison to Arizona-Developed TMDLs

The phosphorus TMDL calculated by ADHS is 148.0 kg P/day
in Ref. 11 (p. 10-3). This value is more protective than the
175.6 kg P/day phosphorus TMDL calculated using the mean annual
state standards, as described above, but it is less stringent
than the federal phosphorus TMDL. Because the federally-promulgated
standard will be withdrawn, however, the submitted TMDL is approvable

by EPA.

WLAs/LAs

The permitted point source phosphorus load into this WQL
segment is 7.3 kg P/day and permitted facilities without specific
phosphorus load limits contribute an estimated 30.0 kg P/day {see
Appendix E). These values result in a phosphorus WLA of 37.3 kg P/day.

The corresponding LA is 110.7 kg P/day.
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Conclusion

We recommend approval of the three TMDLs in Table 1, based
on our review and verification of the adequacy of the state's TMDL
submission, as we have described these procedures in this admini-
strative record.

During our review, we identified several activities that
need further state attention: 1) The Arizona WQL segments still
requiring development and EPA approval of TMDLs are listed in
Table 2. These segments currently have insufficient data (e.g.,
lack of monitoring stations, inaccurate or outdated data, etc.)
to develop TMDLs or they require public review prior to submittal
of the values to EPA for approval; 2) The state needs to update
and rank -its list of WQL segments still requiring TMDL development
or revision (40 CFR 130.7). The ranked list of WQL segments
still needing TMDL development should be included in the next
version of the CPP: 3) Additional monitoring is necessary to
support future TMDL and WLA/LA development and updates. Intensive
surveys and more representative flow data for the WQL segments
are especially important; and 4) The process the state intends to
use for future TMDL and WLA/LA development must be documented and
included in the CPP. The TMDL process described in this document
may be modified, if appropriate, for future TMDL development.
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ATTACHMENT 1 AWQU - 694,
AWQU - 512.400

ARIZGNA DEPARTMENT OF ENVIRONMENTAL QUALITY

EVAN MECHAM. GOVERNOR

SEP 2 3 1987

- bdm e

Ms. Patricia Blodgett, Chief

Water Quality Management Section

U.S. Environmental Protection Agency, Region IX
215 Fremont Street

San Francisco, CA 94105

Dear Pat:

This is to transmit a compilation of documentation regarding total
allowable daily Toadings for three stream segments in Arizona. The
enclosure addresses published analyses in the following segments:

Oak Creek from headquarters to the Verde River,
Verde River from Oak Creek to Fossil Creek, and
Salt River from headquarters to above Roosevelt Lake.

The discussion section provides additional information for your
consideration. The values presented represent loads derived from
published reports that were utilized for nutrients standards adoptions
in 1981-1982, not load limit considerations. Incerporation of current
conditions and public participation are needed for loading updates.

If you have any questions, please contact Jack Bale at {602) 392-4006.

J' S1T:;2;11;717122;2422/42;7C#;:L’

Ronald L. Miller, AsSistant Director
Office of Water Quality

RLM:EKS:ag I
Enclosure /V
C
Q
\
The Depariment o ‘ N .. . .. rmative Action Emplover

Central Palm Plaza Building 2005 North Central Avenue ' Phoenix. Arizona 5004



AWQU - 690.
512.400

ALLOWABLE DAILY LOADING IN ARIZONA STREAM SEGMENTS

September 25, 1987

Introduction

This document presents total allowable daily Joadings for nutrients

in several Arizona stream segments which have been identified as being
water quality-1imited. The stream segments are the VYerde River from
Oak Creek to Fossil Creek, Oak Creek from the headwaters to the Verde
River and the Salt River from the headwaters to Roosevelt Lake. The
total allowable daily loadings are summarized in Table 1.

Calculations

The loadings for the Verde River from Oak Creek to Fossil Creek segment
are 11.0 Kg per day of phosphates as P and 54.8 Kg per day for nitrogen
as N. These loadings were derived from the Technical Report. On Nutrient
Levels in the Verde River Watershed With Recommended Standards for
Phosphorous and Nitrogen, 1981. The values were derived from 7 day,

10 year low flows in the Verde River watershed for data prior to 1979,
and the Arizona standards (90 percentile limits).

The loadings for Oak Creek from its headwaters to the Verde River are
10.9 Kg per day of phosphates as P and 55.5 Kg per day of nitrogen as
N. These loadings were derived from the Technical Report on Nufrient
Levels in the Verde River Watershed With Recommended Standards for
Phosphorous and Nitrogen, 1981. The values were derived from 7 day,
10 year low flows in the Oak Creek watershed for data prior to 1979,
and the Arizona standards (90 percentile limits).

The phosphates loading for the Salt River from the headwaters to
Roosevelt Lake segment is 148.0 Kg per day as P. This Toad is derived
from the Water Quality Management Basin Plan, Salt River Basin, Arizona,
1977. The value was derived from the mean annual flow data prior to
1976, and the Arizona standards (annual mean 1imit for the Salt River
above Roosevelt Lake).

" Discussion

The flow data used in the derivation of the loadings are approximately
ten years old. Recent wet weather may result in higher values for low
flows, yielding slightly higher loads. Derivation of point source
allocations and nonpoint source allocations is not recommended at this
time. In the Oak Creek segment, flow data for the Page Springs Fish
Hatchery is inadequate. The impact of upstream point source loadings
on the Verde River segment has not been throughly assessed, and the
use of mean flow values on the Salt River may not adequately address
low flow conditions. The loadings derived from the referenced reports
were primarily presented as a basis for water quality standards adoption.
Thus, public review has been directed toward stream standards
development, not load 1imit considerations.

In summary, the loading presented in this document do not necessarily
reflect current conditions and must only serve as a basis for updating
loadings on these stream segments.



TABLE I

TOTAL ALLOWABLE DAILY LOADINGS FOR
SELECTED ARIZONA STREAM SEGMENTS

SEGMENTS NUTRIENT LOADINGS
Verde River from ‘ Phosphates 11.0 Kg/Day (as P)
Oak Creek to Nitrogen 54.8 Kg/Day (as N)

Fossil Creek (1)

Qak Creek from Phosphates 10.9 Kg/Day {as P)
Headwaters to Nitrogen 55.5 Kg/Day (as N)
the Verde River (1) )

Salt River from Phosphates 148.0 Kg/Day (as P)
Headwaters to _
Roosevelt Lake (2)

Notes:

(1) SOURCE: Technical Report on Nutrient Levels in the Verde River
Watershed with Recommended Standards for Phosphorus and Nitrogen,
1981, pg. 33.

(2) SOURCE: Water Quality Management Basin Plan, Salt River Basin,
Arizona, 1977, pg. 10-3. '



Technical Report
- ~ on Nutrient Levels
in the Verde River Watershed
with Recommended Standards
- for Phosphorus
and Nitrogen
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the Salt River., As described in Chapter 8, most of these pick-

ups are relatad to natural causes. This is especially evident
on the Black River whers man-made pellution is almost nonexis-.
tent. To show the pessible impact of man-made pollution, the
+total locads (as computed in Chapter 9) wnhich could be generated
from the Indian reservations ars sucerimposed onts the natural
loads. The impact of such loads on ths Wnite River are sub-
stantjial. The maximum loads on the Salt River that could be
caused by untreated return £flows amount to only 15 percent in
1374 and 30 percent in the year 2000. Such an impact is very
small when ccmpared to values exceeding 50 percent as measured
in other rivers [10-1]. For comparison, the proposed EPA
Standard would yield loads at the several river lccations as
indicatad on Figure 10-1l.

Based on the mean annual f£low and a nondegredation policy, it
is recommended that the total maximum daily load shall not
exceed 1,000 poinds of phosphate (PO,u)*at the AZ 288 Highway
crossing. The recommended maximum daily load is intended to
include existing point, and non-point. sources. This does not
meet the recently adopted EPA standard, which would allow only
826 pounds of phosphate. ’

INDIVIDUAL PCINT SOURCE LCAD ALLOCATIONS

As mentioned earlier, treatment plant discharges are possible
contributors of phosphate loads. Because such discharges are
controllable, they are considered point sources.

Despite the relatively small impact from indiwvidual treatment
plants, it is proposed that only limited amounts of phosphates
be discharged to running surface water or impoundments. Such

a policy would eliminate any possible aggravation of the * -
current situation. Since most treatment plants either discharge
to dry washes or have no discharge at all, few corrective meas-
ures will be necessary.

The only treatment plants which will require phosphate removal
are located at Roosevelt Lake, Sunrise Park, and Tortilla
Flat,

The recommended maximum daily load is intended to include
existing point and non-point sources.

*Estimated present mean value

10-3
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ARIZONA DEPARTMENT OF HEALTH SERVICES

BRUCE BABBITT, Governor
BOYD DOVER, Acting Dirsctor January 13, 1987

Mr. Fred Leif

Arizona/Nevada/Hawaii Branch

U.S. Env1ronmental Protection Agency
Region 9

215 Fremont Street

San Francisco, California 94105

Dear Fred:

This is to transmit recommended additions to the list of Arizona
water quality limited segments in partial fulfillment of FY 87
program plan element 12.B.4. These segments are consistent
with 40 CFR 130,2(i) and recent State water quality assessment
reports, and will be incorporated into the next update of the
continuing planning process.

If you have any questlons please contact E. K. Swanson
at 257-2362.

rel

/!./

Wllllam C Blackman, Jr/,/ Manager
Office of Emergency Regponse &
Environmental Analysis

WCB:EKS:md
Attachments

cc: Norm Weiss
Ronald L. Miller

The Deparimen: of Heaith Services is An Equal Opporumity Affirmative Action Employer

Central Palm Plaza Building 2005 North Central Avenue Phoenix, Arizona 85004
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ARIZONA'S WATER QUALITY LIMITED SEGMENTS
December 1986

The State water quality management program for surface waters requires
‘the identification of segments that may not meet ambient standards,
even after the application of technology-based effluent limitations
required by the federal Clean Water Act {CWA). Such waters are

to be designated as "water quality limited" (WQL) segments and

the subjected waste load analyses for all point sources discharges

(40 CFR 130). In 1977, the Arizona Water Quality Control Council
identified 15 segments (Table A) which are being addressed by the
Department of Health Services' program. :

Water quality assessment efforts through Water Year 1986 have
identified additional segments that are not meeting surface water
quality standards by the application of technology-based discharge
limitations (CWAS § 301(b) and 306). The following segments will
be added to the Arizona WQL segments list when the State Continuing
Planning Process is updated:

SEGMENT BASIN REASON
Puerco River from AZ-NM Little Ceolorado Trace metals and
boundary to confluence with Ra-226 violations
Little Colorado River
Little Colorado River from Little Colorado Trace metals and
Puerco River to confluence _ Ra-226 violations

with Colorado River

Bouldef Creek from Wilder Colorado Main Trace metals and pH
Creek to confluence with Stem violations
Burro Creek

Watson Lake Verde Eutrophication

East Verde River from Verde Nutrients violations
headwaters to confluence
with Verde River
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Table A

Designated Water Quality Limited Segments by Arizona
Water Quality Contreol Council, 1977

River Basin

- Water Quality Segment Description Planning Area
Willow Creek and Tributaries Verde
Verde River from Sullivan Lake to Verde
Clarkdale '
Verde River Clarkdale to mouth of Verde
Qak Creek
Oak Creek and tributaries to Verde
headwaters
Verde River from Oak Creek to Verde
Camp Verde
Verde River from Camp Verde to Verde
Bartlett Dam
Salt River and Lakes and tributaries Salt
from Verde River to headwaters
Little Colorado River and tributaries Little Colorado

above Springerville
Nutrioso Creek

Show Low Creek and tributaries
headwaters

Silver Creek

Rio de Flag

Little Colorado

to © Little Colorado

Little Colorado

Little Colorado

Colorado River from Imperial Dam to _ Colorado Main Stem
Southerly International Boundary

*San Francisco River and tributaries from Upper Gila
headwaters to just below Luna Lake

Sabino Creek

Notes:

Santa Cru:z

Source: Arizona's Continuing Planning Process by Water Quality

Planning adopted by Arizona
October 19, 1977

* ~ Includes Luna Lake

Water Quality Control Council on
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Designated Water Quality Limited Segments by Arizona

Water Quality Control Council,

. Water Quality Segment Descripticn

Willow Creek and Tributaries

Verde River from Sullivan Lake to
Clarkdale

Verde River Clarkdale to mouth of
Oak Creek

Oak Creek and tributaries to
headwaters

Verde River from 0Oak Creek to
Camp Verde

Verde River from Camp Verde to
Bartlett Dam

Salt River and Lakes and tributaries
from Verde River to headwatgrs

Little Colorado River and tributaries
above Springerville

Nutrioso Creek

Show Low Creek and tributaries to
headwaters

Silver Creek
Rio de Flag

Colorado River from Imperial Dam to
Southerly Internaticnal Boundary

*San Francisco River and tributaries from

headwaters to just below Luna Lake

Sabino Creek

Notes:

19877

River BRasin
Planning Area

Verde

Verde

Verde

Verdé

Verde

Verde

Salt

Little Colorado

Little Colorado

Little Colorado

Little Colorado
Little Colorado

Colorado Main Stem
Upper Gila

Santa Cruz

Source: Arizona's Continuing Planning Process by Water Quality
Planning adopted by Arizona Water Quality Control Council on

October 19, 1977

* -~ Includes Luna Lake
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APPENDIX B

REFERENCES

ADHS, Final Staff Report, Unique Waters Nomination for Oak
Creek and the West Fork of Qak Creek, July, 1984.

ADHS, Little Colorado River, Greer Water Quality Survey, May, 1978.

ADHS, The Little Colorado River Watershed Above Lyman Lake:
Water Chemistry, Nutrients and Nutrient Standards, July, 1982.

ADHS, Nutrient Levels in the Salt River Basin With Recommended
Standards for Phosphorus and Nitrogen, September, 1981.

ADHS, Oak Creek Water Quality Data Summary and Inten51ve Survey
Design, February, 1983.

ADHS, Summary of Oak Creek Water Quality, March to November 1983,
December, 1985. '

ADHS, Technical Report on Nutrient Levels in the Verde River Watershed
with Recommended Standards for Phosphorus and Nitrogen, January, 1981.

ADHS, Unique Waters Nomination for the West Fork of the Little Colorado
River, April, 1983.

ADHS, A Wastewater Facilities Plan for the Verde River Basin, Arlzona,
l1975. ,

ADHS, Water Quality Assessment for the State of Arizona, 1980-1981
(March, 1983), 1982-1983 (May, 1984), 1984-1985 (August, 1986).

ADHS, Water Quality Management Basin Plan, Salt River Basin, Arizona,
January, 1977.

pillon, P.J. and Rigler, F.H., "The Phosphorus-~Chlorophyll
Relationship in Lakes," Limnology and Oceanography, Vol. 19,
No. 5, September, 1974.

Dillon, P.J. and Rigler, F.H., "A Simple Method for Predicting
the Capacity of a Lake for Development Based on Lake Trophic
Status,” Journal of the Fisheries Research Board of Canada.
Vol. 32, No. 9, September, 1975.

Grieb, T.M., et al., "Development of Empirical Multivariate
Relatlonshlps for Evaluating Fish Communities in New Cooling
Lakes," Technical Report to Electric Power Research Institute,
Research Project 1488-1, 1981.

Metcalf and Eddy, Inc., Wastewater Engineering: Treatment,
Disposal, Reuse, McGraw-Hill, 1979.



A=

=

Tahle A

AWQU -~ 690.010

Designated Water Quality Limited Segments by Arizaona

Water Quality Centrol Council,

. Water Quality Segment Description

Willow Creek and Tributaries

Vverde River from Sullivan Lake to
Clarkdale’

verde River Clarkdale to mouth of
Qak Creek

Dak Creek and tributaries to
headwaters

Verde River from Oak Creek to
Camp Verde

Verde River from Camp Verde to
Bartlett Dam

Salt River and Lakes and tributaries
from Verde River to headwaters

Little Coleorado River and tributaries
above Springerville

Nutrioso Creek

Show Low Creek and tributaries to
headwaters

Silver Creek
Rio de Flag

Colorade River from Imperial Dam fo
Southerly International Boundary

*San Francisco River and tributaries from

headwaters to just below Luna Lake

Sabino Creek

Notes:

1977

River Basin
Planning Area

Verde

Verde

Verde

Verdé

Verde

Verde

Salt

Little Colorado

Little Colorado

Little Colorado

Little Colorado
Little Colorado

Colorado Main Stem
Upper Gila

Santa Cruz

Source: Arizona's Continuing Planning Process by Water Quality
Planning adopted by Arizona Water Quality Control Council on

October 19, 1977

* _— TIncludes Luna Lake
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APPENDIX B, continued
NACOG, Oak Creek Water Quality Management Plan, July, 1984.

NACOG, Verde River Water Quality Management Study, Report on 1980
Water Sampling Program, March, 1981.

OECD, Eutrophication of Waters, Monitoring, Assessment and
Control, Paris, 1982,

Sommerfeld and Ellingson, Water Quality Analysis of Watson Lake,
November, 1984. ‘

USEPA, Report on Theodore Roosevelt Lake, National Eutrophication
Survey, Working Paper 735, PB 281 516, September, 1977.

USEPA, Summary Analysis of the North American (U.S. Portion)
OECD Eutrophication Project: Nutrient Loading -- Lake
Response Relationships and Trophic State Indices, Rast, W.
and Lee, G.F., EPA - 600/3-78-008, January, 1978.

USEPA, Technical Guidance Manual for Performing Waste Load
Allocations, Book II, Chapter 1 (Streams and Rivers, Biochemical
Oxygen Demand/Dissolved Oxygen, September, 1983), Book II,
Chapter 2 (Streams and Rivers, Nutrient/Eutrophication Impacts,
November, 1983}, Book II, Chapter 3 (Streams and Rivers, Toxic-
Substances, June, 1984), Book IV, Chapter 2 (Lakes, Reservoirs,
and Impoundments, Eutrophication, August, 1983).

USEPA, Water Quality Assessment: A Screening Procedure for
Toxic and Conventional Pollutants in Surface and Ground Water -
Parts 1 and 2 (Revised-1985), EPA/600/6-85/002a,b, September, 1985.

USGS, Water Resources Data Arizona, Water Year 1984, AZ-84-1,
1987 and Water Year 1981, AZ~-81-1, 1984.

Vollenweider, R.A., "Advances in Defining Critical Loading
Levels for Phosphorus in Lake Eutrophication,”™ Mem. lst
Ital. Idrobiol., Vol. 33, 197s6.
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PEMARK CODES A=11 . FAGE MO. 42
25/37/18
VALUE REPORTED I5 THE HEAN OF TWO OR MORE DETERMINATIONS.
SESULTS BASED UPCN COLCHY COUMTS QUTSIOE THE ACCEPTABLE RANGE. {,
VALUE CALCULATED. S
INDICATES FIELD MEASUREMENT.
INDICATES EXTRA SAMPLES TAKEM AT COMPOSITE STATIONS.
IN THE CASE OF SPECIES, F LMDICATES FEMALE SEX.
VALUE REPURTED IS THE MAXIMUM OF THO OR MORE DETERMIMATIONS.

VALUE BASED OM FIELD KIT DETERMINATICH; RESULTS MAY NOT BE
ACCURATE.

ESTTHATED VALUE: VALUE HOT ACCURATE.

ACTUAL VALUE IS KHOWN TO BE LESS THAN VALUE GIVENM.

ACTUAL VALUE IS XHOWM TO BE GREATER THAN VALUE GIVEM.

PRESENCE OF MATERIAL VERIFIED BUT MOT GQUANTIFIED. IN THE LASE
OF TEMPERATURE OR OXYGEN REDUCTICN POTENTIAL, M INDICATES A
NEGATIVE VALUE. 1IN THE CASE OF SPECIES, N IMDICATES MALE SEX.
PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL.

SAMPLED, BUT AMALYSIS LOST OR NOT PERFORMED.

{LABORATORY TEST.

VALUE REFORTED IS LESS THMAM CRITERIA OF QETECTIONM.

IMDTCATES MATERIAL WAS ANALYZED FCR BUT NOT DETECTED. IN THE
CASE OF SPECIES, U INDICATES UHDETERHINED SEX.

VALUE OBSERVED IS LESS THAN LOWEST VALUE REPORTABLE UNUER T _ ‘ (P
COBE. '

VALUE IS QUAST VERTICALLY-INTERGRATED SAMPLE.
TOO MAMY COLOMIES WERE PRESENT TO COUNT (TNTC), THE
NUMERIC VALUE REPRESENTS THE FILTRATION VOLUME.

WQ-RET
4=67



A=12
GILA RIVER BASIN 243
09304300 CAK CREEK NEAR CORNVILLE, az

LOCATION ~-Lat s 45'52", ione 111 53725, in NWeSWy 58c. 21, T.15 N.
13080202, on right bank 220 r: downstream from county high
northeast of Cornville, and 15 mi Wpstream I{rom mouth,

ORAINAGE AREA.--357 mi2.

PERIOD OF RECORH.

. R.4E, Ysvapai County, Hydrologie Unit
way bridge, 0.2 mi upstream from Page Sprinas, 4 mi
Prior to Mareh 18, 1981, at sits 250 ft upstzream,

“~July 1940 to Sevtember 1845, April 1948 14 current year,
REVISED RECORDS . --wsp 1148:  1548(M)., WRD Ariz. 1874: 1973,

GAGE.--Water-stage recorder and auxiliary water-stage racarder. Altitude of gage is 3,470 ft, from topographic map,
REMARKS. --Records good., Regulation during low flaw by several small diversions for irrigaticon above station.

AVERAGE DISCHARGE . ~-41 years, 190,8 ftY/x,|85,780 ACre~fL/yr; median of yYearly mean discharges, 74 It.alt.
33,5800 acre-ft/yr.

EXTREMES FOR PERIOG OF RECORD, ~~Maximum discharze, 25,400 f&afu Feh, 19, 1980, Eage height, 16.30 ft, maximum gage
height, 15.48 £y, Sept, 5, 1870; minimem discharge, & ft /3 July 27, 1940.

EXTREMES QUTSIDE PERIOD oF RECORD.

“~Maximum stage since at least 1885, 23 ft in March 1938, from floodmarks (upstream
side of bridge).
EXTREMES FOR CURHENT Y -=~Haximum discharge, %730 fe3/s Dec. 27, caus hours, gage hetght, 8.71 ft, base
discharge, 1,300 rt /5;: minimum daily, 12 ft /s, June 23,
DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTGBER 1883 TO SEPTEMBER 1984
MEAN VALUES
DAY cCT NOV DEC JAN FES MAR APR | MAY JUN JUL AllG SEP
1 s5a7 33 14 110 38 34 za 28 15 19 27 23
2 235 23 3s a9 18 a2 28 27 15 20 37 100
3 126 13 47 G4 35 LR 29 2 13 21 26 40
‘ 80 32 472 “g 35 31 23 25 14 18 22 30
5 85 32 338 43 35 a0 23 23 15 Y 21 27
5 233 12 19% a7 37 30 29 22 17 18 24 25
7 136 3z 128 156 40 29 23 22 18 19 20 24
8 33 31 50 I8 as 23 28 22 15 19 21 23
g 77 a1 74 38 a8 28 28 22 17 19 24 22
10 72 1 68 26 39 28 27 22 17 18 18 22
11 B4 n 85 38 43 z8 25 22 16 18 - 102 27
12. &0 32 84 36 43 -} 28 21 14 18 as 2;
13 58 3z 87 36 “1 23 s 21 16 18 3 2
14 55 1z 65 36 3g la 25 20 18 22 3 22
1% 55 32 59 3 . a7 23 25 N 18 22 28 2
15 52 a2 57 a6 as 23 26 29 15 20 25 i;
17 52 32 53 36 38 -3 25 22 18 18 25 2
18 52 32 15 36 a7 23 24 18 17 18 33 9
19 47 a 15 34 a7 23 2 13 15 18 a0 2
20 L2 a3 LT 3s 38 2 25 i3 14 22 an .
21 41 34 17 34 34 23 25 18 14 21 ig g?
40 as 5 34 35 2 24 18 13 24 27 A
19 % 36 35 s 28 23 17 12 23 25 2
24 < 3 as 34 -] 23 16 14 20 54 po!
37 L33 100 36 34 32 22 17 18 24 +0
36 39 1060 37 34 b 22 1% 17 93 2! 'gg
35 k1 2830 a6 as k)] 24 13 13 33 31 -3
as 35 722 36 az 2 2s 14 17 28 28 H
4 24 132 35 38 18 27 16 16 26 26 2
k) 34 183 ag ~-- by 28 15 16 25 23 B
34 --- 135 36 --- s --- 17 --- 25 23
2867 gag 7530 1284 1075 2= s 826 473 726 . 1086 284
85.0 2.0 243 41,4 7.1 <F. 2 280 20.2 15.8 23.4 35.0 158
587 ig 2830 110 43 AL 29 28 18 91 148 o
34 at 3 34 34 I5 22 13 12 - 17 20 1690
- s290 1960 14940 2550 2130 1823 LEsD 1240 938 1440 2150
TR 1983 TOTAL 57414 MEAN 157 Max l3zz wy 13 AC-FT 112900
1984 TOTAL 18994 MEAN 51.8 MAX 2332 vy 12 AC-FT 37670

~=*B0 gage-height rscord Oct., 10 to Nov. 15.



362 GILA RIVER BASIN

09505550 VERDE RIVER BELOW CAMP VERDE, AL

LOCATION. --Lat 34°33702", long 111°51'02", in SWaWa sec.5, T.13 N., R.5 E., Yavapai County, Hydrologic Unit 15060203, on desnstream
side of bridge on county highway, 0.5 mi (0.8 km) southeast of Camp Verde, and 2.2 mi (3.5 km} downstream from Beaver {reek.

DRAINAGE AREA.--4,670 mi? (12,100 km?), approximately (includes 373 mi? or 966 km? in Aubrey Valley Playa, a closed basin).
PERICD OF RECCRL. --November 1971 to currsnt year.

GAGE..-Water-stage rTecorder. Datum of gage is 3,045.10 fr (92B.146 m) above mean sea level.

REMARKS. - -Records good. About 10,000 acres (40 km®) above statiom are irrigated by surface water and ground water.
AVERAGE DISCHARGE.--~5 years, 132 £rl/s (9.402 m¥/s), 240,500 acre-fr/fyr (296 mmi/yr).

ECIUSES FOR PERICD OF RECORD. --Maximum discharge, 40,60C fr/s (1,150 m3/3) Oct. 20, 1972 (gage height, 18.51 ft or 5.642 @ recordsd,
19.0 ft or 5.7% m, tap of suTge in gage well and frem profile past gage) minimm daily, 13 fti/s (0.37 m3/s) July 6, 7, 1976.

EXTREMES CUTSIDE PERIOD OF RECORD. --Flood of Sept. 5-6, 1§70, reached a stage of about 19.0 ft (5.79 m), estimated on basis of stage of
19.5 £t (5.94 m), from profile past gage (discharge, 43,000 Frifs or 1,220 m<5). A peak discharge of 97,000 fel/s (2,750 m'/s)
was recorded at former gaging station at site 3.5 mi (13.7 lm} downstream (beiow West Clear Creek) on Mar. 3, 1938, and is the
highest near this size since at least 1924,

EXTREMES FOR (URRENT YEAR.--taxinem discharge, 55490 frl/s (98.8 mi/s) Aug. 23, gage heighe, 7.49 ftr {2.283 m}, base discharge,
3,000 £t3/5 (BS m’/s): minimum daily, 14.0 fti/s (.386 m*/s) July 3, 10. .

DUSCHARGE, IN CUBIC FFET PED SECUMD, WATER YEAR QUTOMFR 197A Tu SFPTEMdFR 19717
MEAN VALUES

DAY alan g NOV DEC JAN FF& M APR ¥4 Jing TG AlG SER
t 131 72 rT Ha 177 128 %1 ag 35 1 ts L)
2 12% %] #a 4a 129 137 a3 a3 xa 20 1% 3z
3 131 Y] Ag 4a 138 138 HEE] at 35 10 P2 37
a 119 68 9 ua 129 137 123 az as 14 1e 1A
5 104 60 a3 -] $25 131 127 aa Ay L1 32 aa
[ a5 61 B8 48 130 110 136 aa L7 ba 29 36
7 a7 65 X! ua 133 110 340 at as 42 ' 15 %]
B T8 [X] 8s B4 135 13 268 39 L) 2R 14 es
9 749 &5 a2 Ha 1354 1u? 187 a0 ta H : Ty L.
10 71 64 as L1 139 160 133 ax 74 14 221 2%
11 43 74 a8 104 181 t2t 9y q? S2 15 128 a?
12 a5 17 X1 164 182 tn A3 17 19 2R LT 72
13 a5 72 88 104 112 91 Te 9 17 in 219 166
14 LT 17 LT} 106 1Pe 93 57 51 37 EL 18y Ag9
15 a8 18 aB 106 129 9a ay 77 a2 27 195 2711
16 ag a0 as 104 126 81 LF] LA LL] 28 194 171
17 ag a0 a8 108 123 100 ay a? 3. 2a 153 AR L]
18 a3 ap a8 tak 121 92 51 50 LY Fa) 1y 118
19 4a 82 a8 1046 173 87 55 as 31 75 113 FoY
20 a2 a2 as 106 129 %q 53 (4 Xu [T %9 74
2t a2 82 sa 109 19 54 ag aa 26 an se 81
2z a9 EL] LY} 136 iis LL] a5 39 24 an ay LT
23 -] 80 LT La? L7 81 54 40 27 4% 712 53
24 92 80 LY] 1a7 126 a2 5t an 30 113 ese 44
25 97 a3 88 tua 148 78 56 62 31 ys 174 - A
)
24 a8 82 a8 138 17 102 T &R 23 49 150 52
27 78 81 LT} 125 136 118 73 54 2k is 1% 1e
a8 L1:] .3} LY ] t2s 130 tia 77 as 2a 33 129 134
29 17 a4 LE] 125 -— 12 53 a2 25 2% 115 13R
36 78 an as 125 - ta0 az us 22 1A 1n2 t21
1 L] - LY ] 125 - 135 —— 3R am= 2t R3 -
TGTAL 23129 225% arez 3390 36%4 3311 2119 1861 1137 1180 3937 L ERAS
MEAN T5.1 =* 75,2 87.8 109 131 197 2.6 a7, 1 7.9 3A,t 1?7 104
MAX 131 an 93 1ar 147 1449 159 17 15 113 7t2 A9
MIN a2 &0 az a8 117 18 aa 37 22 14 15 L&
AC=FT 4520 570 5400 720 12540 6870 5510 2900 22h0 23a0 Taty b108
CAL TR 1976 TOTAL 97335 MEAN 2k6 MAY 17800  MIN 1% LC=FT 193140
WTR YR 1977 TOTAL 31330 ME AN BS.B  MAX B89  MIN 18 AC+FT 621430
MEAM 10 -
1 - 9[s 94  M.3 728 31X

21 g1+ % ue NI S&q & 3T

MEAN =25% .1 efs
Vifme = q [4g

Vors RQefersnce Jackie q/yefsm i



A-14
GILA RIVER WASIN g
09505550 VERDE RIVER 3ELOW CAMP VERDE, AL

LOCATION. -~ Lat 34°33702", lomg 111°51702™, in ¥ sec.5, T.13 N., R.§ E., Yavapsi Councy, Hydrologic Unit 15060203, on downstream
side of bridge on county highway, 0.5 mi (0.8 km) scurheast of Camp Verds, and 2.2 mi (3.3 km} downstresm from Beaver Creek.

DRAINAGE AREA.--4,670 mi® (12,100 km?), approxzimately (includes 373 mi? or 966 km® in Aubrey Valley Playa, a closed basin).
PERIOD OF RECOAD. --Movember 1971 to current year.

GALE.-~Water-stage recorder. [atum of gage is 3,045.10 ft (928,146 m) Nariomal Geodetic Vertical Datum of 1929.
REMARXS.--Records fair. About 10,000 acres (40 km’) above station are irrigated by surface water and ground water.
AVERACE DISCHARCE.--6 years, 378 ft’/s (10.70 m’/s), 273,900 acre-ft/yr {338 ha?/ye).

EXTREMES FOR PERIOD OF RECORD.--Maximm discharge, 41,000 ft?/s (1,160 m%/s) Mar, 1, 1978, gage heighe, 19.41 ft (5.916 m); minimm
daily, 13 £ti/s (0.368 m’/s) July 6, 7, 1876, July %, 10, 1378. ,

EXTREMES QUTSIIE PERIOD OF RECORD.--Fiood of Sept. 3-6, 1970, reached a stage of about 19.0 ft {5.79 m}, estimated on basis of stage of
18.5 fr (3.84 m}, from profile past gage, discharge, 43,000 ft}/s {1,220 m’/s). A peak discharge of 97,000 ft?/s (2,750 m/s)
was recorded at former gaging station at site 8.5 mi (13.7 km) downstyeam (below West Clear Creek) an Mar. 3, 1933, and is the
highest near this site since at least 1924,

EXTREMES FOR CURRENT YEAR.--Maxjmum discharge {*) and peak discharges above base of 3,000 ftl/s (85 w’/s):

Discharge Gage height Discharge Gage height

Date Time (£23/5) (m¥/s) (ft) {m) Date Time (£ti/s) (mi/s) (fc} (m)

Feb, 1 Ob1s% 3,540 100 8.17 2.490 Mar. 13 0745 4,480 126 8,85 2.697

Mar. 1 1715 “41,000 1,160 19.41 5.916 Mar, 23 0445 8,580 243 14.89 3.319
Mar. & 2245 14,270 404 12,90 35.932

Minimm daily, 13.0 ft3/s (0.368 mi/s) July %, 10.

uIbCnamBd, It CUniC FELT PeR 3ECuNU, WATER Yean uCi10bEw 1977 Tu SEPTEMpExR 1978
Medm vALULS

aay uer Ny VEL JaM FEu MAR APH mAY Jin JuL AUL -1
{ e} 1 9y 11% 2oy Pydudg alu w0 2v 15 2y es
2 10w re 101 113 1ebuy 298yd 897 el ER] is dlu eS
3 %a Es 99 110 P59 245ul 1270 ol 2u 16 123 ¢
a bi 67 L1 110 595 LUNR] titu 50 24 15 11y e?
3 L2 oh 10 1uo 45y a7 i0 o9 S0 2¢ i9 103 LL
L] 117 A 9 1ug LLY) tukGo LT af 2u 18 T -ood4a
ki Wk 1ot i0a fve 1a0v ELEY 461 (] 2u 15 T2 A
a 200 1ué 10 lud tady 2750 A%y uQ 2u 13 56 4
9 165 14t 1Cn 1vl I ELT i9e0 32s a0 EX 13 aq A9 ,
Lo 134 49 100 110 sas 1640 4dg a6 2y 13 36 31
11 132 e 108 120 laty 1530 LX) L1 2y L4 a7 31
12 123 Yh 115 128 tudy ¢590 51y 30 ta L4 181 30
13 1le 95 ile led 80} 3410 A84 0 23 15 16} 3a
14 T4 96 197 1ue ias edad 294 30 21 16 157 3a
15 Ty 4o 19y t20 733 ¢2ed ¢lo A0 22 15 Lab 36
16 b9 90 1048 Sul a7y 1890 clla 29 é2 1& 123 44
17 o [ 1) 108 10uv0 450 1190 199 31 2v 21 LYY aa
18 L1 a7 108 Toe LR 1100 178 53 ty 20 [11] 48
9 L3} bl ide Sul gAY 1lvg 15¢ 5 2v g2 Su 45
20 55 390 109 au6 . ¢Sy 1340 14u 36 iv et ag 3]
el Se we 16a 3l ebe 150 134 20 la 25 3r - 4k
e by 90 106 2ud 24z “2e0 12y 0 1d é8 313 L3 ] i
23 Sv 92 10w 150 YGu S840 11u 20 1 27 T35 41 -
24 Se 92 107 1a0 ey €490 109 20 17 ch 3¢ 59
25 53 93 11u 120 110u 1580 L] g 1 -1 31 39
26 Sy 91 115 110 tvdu 12u0 By e 17 26 314 HL]
27 (-1 w3 12¢ 10 L1 itud L1 . a0 io ca 33 57
cd 54 36 27 153 Tedu 331 B 1o 2y 1) z8 ar
e 4o %3 12e 153 ——— 3498 v el v 23 27 S
30 To 9% 11% 158 —-——— 698 To <0 Ta 21 25 L)
31 Te - 113 2949 - 637 - 4] - g 25 —
TOTAL aply poug AEREN aluf EYET) L97d448 10594y 10ud L 599 Pt 13172 RS
ME sy | IR 59,4 104 Fls tilp 2079 FLEY Sl LY, i 19,3 g8 37,2 )
MAX T Siud 127 1040 Tecay 29000 127y -1+ ce [1L] ety =4
MIN 53 bb 9b 1vo 50 b3? Te el 17 13 23 c4 Cy
AC=FT Bate 5320 holy 133u0 [T381) 3lelvo 2lule 2070 $15¢ 1140 a48y 222 N

Cal YW 1977 TOYAL 1410% nEAN Gi.4 “AX 11709 MIN 1a AC=F1 LY ALY
WIR YW (978 10TAL 2217133 mEAN pO7 mia 29000 MIN 1 AC=FT &3i%as0v




A-15
GILA RIVER BASIN
OGR458300 SALT RIVER HEAR ROCCSEVELT, AZ

LOCATION,--Lat 33%37°10", leng 110755715, in SEANEk sec.§, T.3 #., R.14 E. (unsurveysd), Gila County,
Eydrolagic Unit 15080103, in Tonto Hational Forast onm laft bank 100 £t downatream from bridge on State
ighway 282, 0.3 mi downatream from Pinal Creak, 1 mi upatresam from diversicm dam for power canal, 14 mi sast
of village of Rocsevelt, and 17 mi upstrwas from Rooseveit Dam.

DRAIHAGE AREA.-~4,206 mi2,

[
3
o

WATER-DISCHARGE RECORDS
PERICD OF RECURD,.--January 1813 to current year {monthly discharge only January to Septasbar 1813) see WSP 1313,
REVISED RECURDS.--WSP 1048: 1914, 1916, 1918-18, 1928, WSP 1343: Drainage area.

GAGE.--Water-stage recorder. Datum of gags is 2,177.14 ft National Geodatic Vertical Datum of 1928. Prier te
1925, nonrecording gage at diversiom dem about 1 mi downstream at diffsrent datum. MNoncecording gage at
pressnt site and datum 1825 to Jan. 17, 1935. May 20, 1945, to July 30, 19589, supplsnentary watar-stage
Tacordar at diversion dam.

REMARKS.--Rocords good. Saeveral small diversions for itrigation of about. 4,000 mcres shove station and two trans
basin diversions above station, one into basin from Show Low Crsek and ons out of basin to Willow Creek.
Recoru: ahow inflow to Xoooevelt Lake. Tonts Cresk alas contributes to Eoossweit Lake; ses records elsawhars
in this report. , _ - ) - e

AVERAGE DISCHARGE,--71 ysara, 888 f23/s, 643,400 acre-ft/yr; median of ysarly mean discharges,| 6580 £t3/s ]
493,000 acre~ft/yr,

e
s . —— . . .. '8

IXTREMES FCR PERICD OF RECCRD.--H!‘xim dischargs, 117,000 fts/l Mar. 14, 1941, gage height, 24 4 ft, from :nt.i%s
curve ertanded above 55,000 f:¥/s on basis of valocity-area studies and float-aras aun.lu.semnnt.l at 65,000 f££°/a
and 102,000 :r.’/n; maximum gags height, 20,35 ft Dec. 19, 1878; minimum discharge, 59 ft”/s all or part of each
day, July 1-&, 7-12, 1955. .

EXTREMES CUTSIDE FERIOD OF RECORD.--A dischargs of about 42 ::3/- was reported Aug. 5, 1911,
EXTREMES FUR CURRENT YEAR. -—Maximcmn dischargs (*) and peak discharges ahove base of 4,000 rr.’/u

Discharge Gage height Diacharze Gage height
Date Tims {Lt" /=) [$48] Date Time (fr~ /=) [§ 4]
Qet, 2 1300 *59, 800 22.9 Sept. 10 2300 4,140 10.20
Dec. & 2030 6,380 11.35 Sapt. 26 2330 4,170 10,22
Dac. 28 1330 5,580 11.33

Minimum, 131 ££3/s July 10, gage height, 6.22 ft.



LTS GILA RIVER BASIN

09505550 VERDE RIVER BELOW CAMP VERDE, AZ

LOCATION. --LaT 34°33°02', long 111°51702", in SWaNWi sec.5, T.13 N., R.5 E., Yavapai County, Hydrologic Unit 13060203, on downstrsam
side of bridge on county highway, 0.5 @i (8.8 km) southeast of Camp Verde, and 2.2 mt (3.5 kn) downstremm from Beaver CreeX.

DRAINAGE AREA.--4,670 mi {12,100 im®), approximately (includes 373 mi? or 966 km’ in Aubrey Valley Playa, a closed basin).
PERIOD OF RELORD. --November 1971 te current year. ‘
GAGE.--Water-stage recorder. Datum of gage is 3,045.10 fr (928.146 ) above mean sea level.

REMARKS. --Records good. About 10,000 acres (40 km?) above statiom are irrigated by surface water and ground wazer.
AVERAGE DISCHARGE.--§ years, 332 ft/s (0.402 m'/s), 240,500 acre-ft/yr (296 mm’/yr).

EXTREMES FOR PERIOD OF RECORD,--Maximum discharge, 40,600 fri/s (1,150 m’/s} Oct. 20, 1972 (gage height, 18-.51 ft or 5.642 & recorded,
19.0 fr or 5.79 m, top of surge in gage well and from profile past gage); minimums daily, 13 fri/s (0.37 m*/s} July 6, 7, 1976.

EXTREMES (UTSIDE PERIOD OF RECORD. --Flood of Sept. 5-5, 1370, reached a stape of about 19.0 £t (5.79 m), estimated on basis af stage of
19.5 fr (5.94 m), from profile past gage (discharge, 43,000 ft*/s or 1,220 m'/s). A peak discharge of 37,000 ft'/s (2,750 »l/s5)
was Tecorded at former gaging station at site 8.5 mi (13.7 km) downstream (below West Clear (reek) on Mar. 3, 1938, and is the
highest near this site since at least 1924.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 55490 ft3/s {98.8 m*/s) Aug. 23, page height, 7.49 ft (2.283 m), base discharge,
3,000 fr'/s (85 m*/s); minimm daily, 4.0 fti/z (0.396 mi/s) July 3, l8. i

DISCHARGE, IN CUBIC FFEY PEY SECUMD, WATER TEAR QCUTDBFR 1974 Ty SFPTEMdFR 1977
MEAN VALUES

oAY et NOY DEC JAN FFH MaR APR MAY JIEN *18 ANG SEP
1 131 72 a7 44 127 12% 91 a2 15 1% 14 SR
2 129 69 as 48 129 137 a1 az ta 2n 15 32
1 131 ba LT 58 138 1% 125 At 35 11 EE 12
a 119 84 91 4R 129 137 123 &7 as 1k in 18
5 108 [ 91 aa 123 131 127 as ag 58 32 ud
5 a5 b1 ae 48 13 110 134 2z L 6a 24 36
b4 87 &5 a3 48 111 110 330 a1 as 4@ 1% a7
] 78 44 LH] 88 135 113 268 1a S0 FL 18 25
q ta L 82 LL] 134 1u? 187 an T4 21 - 14 14
10 71 54 as 94 139 100 123 a3 74 14 221 25
11 65 14 ag 106 141 121 9y ap S2 1% L] a7
12 as 7t ag 104 1a2 110 LX) 37 19 an L) 12
13 as 12 .1} 196 132 31 Te 39 17 3k 239 teh
13 LTS 77 Ay 108 17y 9% 57 51 7 29 143 g9
1% as 78 a8 10k, 129 LT] ay 17 a2 21 195 211
16 48 ad LY. 106 126 81 ag 1 L1] 24 198 (RA
17 az a4 a8 104 123 1¢0 a9 8?2 31 . 24 193 ) 56
14 a3 80 LT 10k 121 92 41 50 LF] 21 134 118
19 aa LT LY 105 123 a7 55 L] L1 7% 13 101
20 a2 82 LT 106 129 LT 53 45 AT] 42 LL 1a
21 a2 a2 LT 109 119 9a ay 44 26 ah BT a1,
22 19" 80 1] 138 i1n 93 a5 18 24 an % 56
23 75 a0 LT 147 117 st g4 an 27 4S 112 5%
28 92 a0 LT} 1a7 126 az 51 as 10 11% o5g 4a
25 97 83 a8 1aa 148 18 LT ¥ n 9% imn - 5%
!
24 T 82 as 136 {u7 102 .8 bA 3 w9 150 - 82
27 T8 a1 L1} 12% 13s 118 7a %4 24 9 1% 17
28 LT 81 LT 12% £30 f14 77 a% 2a 33 17y 134
29 77 aa 38 125 - t12 53 a2 25 2% 115 134
10 78 as ag 125 - 140 az as a2 18 Ln2 12t
3t 80 -——- LY 12% —-- 135 - 3n .- 21 R3 e
TOTAL 2329 2259 2722 3199 3654 3%t 2779 LTS 1337 1186 1937 1=
MEAN 75,1 =* 75.2 87.8 109 131 107 2.8 a7, 7.9 EL IS 127 1us
Mix 135 aa 3 1at 1a7 130 340 77 TS 113 7t2 A8
MIN ag [X] a2 58 117 7a a2 37 2z 14 15 Ln
AC-FT 2429 2a7n 5400 s7e0 1250 8570 S819 260N 22K0 2140 Tasy 8360
AL YR 1976 TOTAL 97335 MEMN  2sé MAX 17800 MIN £ 4£=FT  193t04
WTR YR 1977 TOTAL 31330  MEAN  AS.E MY 889 MIN 14 iC-FT  A2140
MEAN 10/ - 9/ a3y 144 1.3 728 371
(214 g4 (0% e O S 3= '

r\E#H =25%.1 crs
tifme =9[4z

VserS Reference Tackie  q/i6f 54 g



A~-14
GILA RIVER BASIN e
(9505550 VERTE RIVER RELOW CAMP VERIE, AZ

LOCATION. --Lat 34°33'02", long 111517027, in SW%Wh sec.5, T.I3 M., R.5 E., Yaveapai Councy, Hydrologic Unit 15060203, on downstream
side of bridge on county highway, 0.5 mi (0.8 km} southeast of Camp Verde, and 2.2 ai (3.5 kmj downstresm {rom Beaver (reek,

DRAIKAGE AREA.--4,670 mi® (12,100 km?), approgimarely (includas 373 mi? or 966 km® in Aubrey Valley Playa, a clased basin).
‘ PERIQD OF RECORJ. --Nevember 1571 to current year.
. GALE.--Water-stage recorder. [mtim of gage is 3,045.10 ftr (923.146 m) National Geodetic Vertical Datum of 1929,
REMARKS .- -Records fair. About 10,000 acres (40 km?) above station are irrigated by surface water snd ground water.
AVERACE DISCHARGE.--6 years, 378 ft*/s (10.70 a’/s), 273,900 acre-ft/yr -(338 hm'/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 41,000 £t’/s (1,160 m?/s) Mar. 1, 1578, gage height, 13.41 ft (s 916 m); minimum
daily, 13 fz*/s (0.368 m*/s} July 6, 7, 1976, July 9, 10, 1978. .

EXTREMES CRITSIE PERIOD OF RECORD. --Fiood of Sept. 3-6, 197, reached a stage of shout 19.0 £t [5.79 @}, estimated om basis of stage of
18.5 f2 (5.3 m), from profile past gage, dlschargc. 43,000 fr¥/s (1,220 m%/s)}. A peak discharge of 97,000 ft¥/s (2,750 m%/s)
was Tecorded at former gaging station at site 8.5 mi (13.7 ®) downstream {below West Clear Creek) o Mar. 3, 1938, and is the
highest near this site since at least 1924.

EXTREMES FOR CURRENT YEAR.--Maximm discharge (") and peak discharges above base of 3,000 ft¥/s (85 m%/s): .

Hscharg Gage height Discharge Gage height

Date Time (£ti/s) (m’/s) {(ft) (m) Date Time (£r3/s) (m"/s] (ft)  {m)

Feb. 1 0615 3,540 100 8.17 2.490 Mar. 13 0745 4,480 126 8.85 2.697

Mar, 1 1718 1,000 1,160 19.41 35.816 Mar, 13 0445 8,580 243 16.89 3,319
Mar. S 2245 14,270 404 12,90 3,832

Minimm daily, 13.0 fti/s (0.368 m¥/s) .July 9, 10.

ulalnanGg, Ih CUoil FELT PcR SLCudu, WATER Year UCI0pEx 1977 Tu 2EFTEMoFwx 1978 i
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228 GILA RIVER BASIN

08458500 SALT RIVER NEAR ROCSEVELT, AZ

LOCATION, ~~Lat, 33°377 10, lomg 110755'15", in SEYNEX sac. 8, T.1 ., R.14 E, (unsurvered), Gila County,
Bydrologic Unit 15080103, ip Tonto Natiomal Forast onm laft bank 100 £t downatraam from bridzs on State
Highway 288, 0.3 mi downstrews from Pinal Craek, 1 mi upstream from diversion dam for powsr canal, 14 mi sast
of villags of Roosevelt, and 17 mi upstroam from Rocsevelt Dam,

DRAINAGE AREA.--4,308 mi2

WATER-DISCHARGE RECURDS
FERIOD OF RECORD., -~January 1813 to current year (monthly diacharge only January to September 1913) see WSP 1313.
REVISED RECURDS,--WSP 1046 1914, 1218, 18918-19, 1826, WSP 1343: Drainags arsa.

GAGE . -~Water-stags racordar. Datum of gage iz 2,177.14 #t Naticnal Geodetic Vertical Datum of 1929, Prier to
1823, nomrecording gaze at diversicn dem sbout 1l mi downatreem at differant datum. Nonrscording zage at
present sits and datum 1925 to Jan. 17, 1935, May 208, 1955, to July 30, 1959, aupplementacy water-stage
racorder at diversionu dam,

REMARKS , --Records good. Several small diveraions for irrigation of about. 4,000 scres above atation and two trans
basin diversions above station, one into basin from Show Low Cresk and one cut of basin to Willow Creek.
Rescori: show inflow to Roossvelt Laks. Tonto Craek alac contributas to Roosevelt Laka; men records slsewhare
dn this rsport, , . i . o

AVERAGE DISCHARGE.--71 years, B8S ::r.a/s. 643,400 acre-ft/yr; median of ysarly mean discharges,] 580 eedra
493,000 acze~ft/yr.

..

EXTREMES FOR PERICD OF amn---ugxm diochargs, 117,000 £t3/s Mar. 14, 1S41, gage haight, 24.4 ft, from rnt.ix&g
curve sxtended above 55,000 ft?/s on basis of velocity-area studies and float-arsa muusam-nt.l at 68,000 ft¥ /s
and 102,000 £t.5/n; maximum gage height, 28.35 ft Dec. 1%, 1978; minimum discharge, 58 ft /5 all or part of aach
day, July 1-4, 7-12, 1955,

EXTREMES CUTSIDE PERIOD OF RYCORD.--A discharge of about 42 :ta;‘s was reported Aug. 5, 1911,
EXTREMES FCR CURRENT ‘rm.-—ﬂ.:mn dischurgs (*) and peak dischargzes above base of 4,000 Ztsll:

Discharge Gage height Dischprge Gags height
Data Time ’ (n.an) (fL) Data Time (£ /s) (L)
Qct., 2 1800 58,800 22.8 Sept. 10 2300 4,140 10.20
Dac, 4 2030 8,580 11.35 Sept.. 28 2330 4,170 10.22
Dec, 28 1330 6,580 11.35

Minimos, 131 £83/s July 10, gage beight, 6.22 ft.
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210 GILA RIVER BaSIN
08490500 BLACY RIVER NEAR FORT APACHE, AZ
LOCATION.--Lat 33%42'45~, long 110°12'40", in AWk sec.12, T.4 H., R.20 E. (unsurvevyed), Glla County, Bydrolegic
Unit 13060101, on dewnstream side of first pier frem right oo highway bridge, 5 mi upstisam from confluence
with Whita River and 14 mi west of Fors Apache.

DRAINAGE ARFA. -~ 232 mi?,

PERIOD OF RECURD, -~Cctober 1812 to Decamber 1315, Septemher 1915, Octcber 1817 to January 1918, April 18918,
Oetobar 1957 ta currant year. Monthly discharge only for aoms periods, published in WSP 1313.

REVISED RECORDS,~--WSP 1313: 1834~15, drainage ares.

GAGE . ~~Watar-stags racorder. Altitude of gage is 4,345 ft, from river-profils map. Novembsr 1312 ta July 1918
nonrscording gsges or waler-stage rocorders at several aitss within 1 mi of present site at varigus datuyms .,

REMARKS --Records good. One transbasin diversion for industrial and mmicipal uss (3es record of Willow Croak
diversion from Black River, near Morenci). Negligible SLOrage in sevaral small recrsational lakes.

AVERAGE DISCHAY
discharges,

3 (water years 1813-15, I1958-84), 412 :taln, 298,500 acre~ft/yr; median of Yearly mean
{232,000 acre~ft/yr.

EXTREMES FUR FERICD OF RECORD. -~Maximws dischazge, 44,6200 !tsfl Oct. 2, 1583, gage height., 24.80 ft, from rating
curve extanded above 8, 500 £:°/g on basisa of slope-area measurements at zage heights 22.33 ft and 24.80 It;
minism daily, 11 £83/% July 6, 1974,

EXTREMES FPOR CURRENT YEAR. -~Marimum discharge (*), rsnm Tating curve extanded ahave 8,500 £t3/l an sxplained
above, and peak discharges above bane of 1,000 £t /g

Dlscgnrg- Gage height Discharge Gage haight
Dats Time {(fe? /) (£53 Dat.s Time (£~ /3) [§49]
Qet, 2 0803 "4d 200 24 20 . Dev, 28 2130 5,260 2.27
Dec. 3 0645 3,850 7.97 Aug. 12 4515 1,810 8.08
Dec. 5 [t1+h 8- 2,740 7.08 Aug, 17 2215 3,580 7.89

Minioum, 26 £2%/s June 24, 25, gage height, 140 £,
DISCHARGE, IN CUBIC FEET PER SECORD, WATER YEAR OCTOBER 1983 TO SEPTEMBER 1984

MEAN VALUES

DAY ocT ROV DEC JAR FEB MAR AFR - MAY JUN JUL AUG SEP
1 18680 185 140 830 231 173 459 315 67 50 1} 230
2 300go 184 434 730 23c 182 434 17 54 45 56 . 715
3 112400 173 2390 726 234 186 406 292 81 38 60 316
A s630 171 1700 639 235 218 78 269 58 38 97 227
5 3250 178 1710 578 232 241 372 255 55 34 288 178
& 2320 168 801 582 228 236 67 250 53 42 159 145
7 1880 183 535 732 245 241 287 2489 31 38 124 120
a 12560 155 428 758 249 226 414 251 A8 38 103 103
9 1260 153 373 738 252 231 482 242 45 &1 80 82
10 1080 158 331 Ga6 250 247 483 226 42 a9 120 a5
11 agg 164 02 624 246 276 443 213 g 32 240 a3
12 774 151 282 557 2423 319 435 202 37 33 725 102
13 673 139 272 305 228 a76 448 180 a6 36 279 118
14 1403 133 275 494 224 454 457 184 356 39 187 117
13 542 127 285 513 232 566 461 173 34 Sk 173 127
15 L33 115 239 430 230 705 462 166 30 L1 117 157
17 are 118 229 418 219 718 463 . 177 29 L4 922 133
by ] Jié o118 222 422 224 684 458 181 28 29 1028 135
18 327 123 212 371 215 862 430 158 27 116 326 123
20 300 138 204 318 208 &08 439 142 27 77 425 141
21 8% 138 200 304 218 376 424 128 28 66 335 153
22 438 208 202 285 203 582 414 119 28 82 237 141
23 332 204 186 282 188 582 370 110 28 220 . 210 1235
24 Joi 187 l8e 263 188 336 326 101 25 117 183 137
25 275 151 188 243 181 AG7 294 3 27 108 278 124
25 an 169 200 238 177 475 282 a7 34 g8 283 128
27 262 187 1140 233 177 486 282 82 50 101 266 147
a8 242 168 4130 230 167 300 oo 78 61 81 238 201
28 228 147 2840 225 166 478 301 74 48 16 270 284
30 220 lag 1370 226 - 522 ol 72 490 78 242 239
3l 223 — 981 231 -— 525 - 69 ——— 76 251 -
TOTAL 84478 727 23288 14425 8328 13343 11985 5466 1248 2028 BABS5 5178
MEAN 2725 1358 751 465 218 430 400 178 41.6 B3.4 274 173
MAY 30000 208 4130 430 252 716 483 317 &7 220 1020 715
MIN 220 115 140 225 166 173 282 69 26 32 - &0 81
AC-FT 157600 9380 48130 286190 12550 26470 23770 10840 2480 4020 16830 10270

CAL YR 18583 TOTAL 296940 MEAN 1088 Max 30000 MIN 61 AC-FT 787300

WIR YR 189384 TOTAL 180978 MEAN 494 MAX 30000 MIN 28 AC-FT 358000
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GILA RIVER BASTN 213
mved 1 FEe 1.
| 09484000 WHITZ RIVER NEAR PORT APACHEZ, Az residn Aty gpnan
' LOCATION . -~Lat 33%440 117, long 110°68*58~, in SEX mec.32, T.4 N., R21 E. (tnsurveysd), Gila County, Bydrologic
' Unit 15080102, in Fort Apachs Indian Reservation, on right benk 2,200 ft downatrsam from bighway bridgs, 4.5 mi
upstrgam from confluence with ¥lack River, and 11 mi went of Fort Apeche.,

f DRAINAGE AREA.~-532 ms 2,

FERIOD oF RECORD. --October 1917 to Septumber 1513 (published as “at Wanales's Ranch”), October 19%7 ta turrant
© ¥ear. Monthly dizcharse oniy for acme periods, published in WSP 1313,

[ REVISED RECORDS. --WRD Ariz. 1871: 1g87(M).

GAGE.--H::-:-“.:;- Fecorder. Datum of ERga iz 4 ,365.90 £t Naticnal Geodetiec Vertical Datum of 1527,
Oecs. 12, 1817, to Aux. 31, 1518, Donrecording gage at sits 2,100 £t upstroam at diffarant datum.

REMARKS . --Records good.  Small diverazions sbove station for irrigation of about. 1,460 acras. Nagligible storaga

above station in asveral m.u. racraational lakas. - rs cd an ok ‘f e ‘7 rreaat .
[ AVERAGE DISCHARGE.,--23 yuars, 201 £/, 145,800 acrs-ft/yr, i Yy kY -\1/5“ _ lZ%ao.a dore -

M {
EXTREMES FOR PERTCD arF m.v-guinm discharge, 14,500 f: /¢ Dac. 13, 1978, gage height, 15.71 ft, from rating
curve axtendsd abowve 7,800 ££° /s on baria of slope-ares messurament of pesk flow; no flow July 18-21, 1863,

EXTREMES FOR CURRENT YEAR. -~Maximgn independent diacharge (*) and peak discharges above base of 1,000 tt.all:

—————

Discharga Gaga haight Discharge Gage height
Date Time (fL2/8) {fLt) Dats Time (£t*/3) (ft)
Oet. 2 o900 "9, 410 12,56 July 29 1400 1,350 5,22
; Des. 27 1400 1,940 6.08 Aug. 11 1515 1,480 , 5.64
1 July 21 0630 1,450 5.37 Aug. 18 2245 ’ 1,640 5.66
t .
; Minimom daily, 32 £23/s June 23, 24, July 8, 10.
‘ DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1983 1O SEPTEMPER 1984
: MEAR VALUES
| DAY ocr xov DEC JAN FER MAR APR MAY JUN JUL AUG SEP
, 1 4350 137 106 284 150 126 243 135 95 33 138 333
2 6100 134 182 265 153 131 232 358 89 33 120 303
i 3 3050 13z 3 246 151 137 223 364 85 38 110 250
| 4 1780 129 316 232 151 144 218 asy 79 38 118 200
. 5 1210 153 257 223 157 143 218 368 73 33 - 130 170
5 838 135 146 247 182 135 241 402 68 32 130 149
. 7 882 136 13§ 270 153 135 280 418 63 34 118 134
i 8 574 128 134 278 166 142 308 415 LT 34 110 124
! g 518 123 125 278 162 143 365 408 54 34 115 114
10 432 118 119 263 . 15% 149 EIT 402 49 32 130 108
11 357 114 115 245 158 157 2 ags &4 1Y 180 .218
. 12 318 110 115 233 142 170 327 3as ag as 130 223
13 288 106 114 223 148 182 33s ass 35 48 130 160
14 258 102 110 228 158 209 347 A48 as. 44 143 167
. 15 235 98 108 210 147 255 3ss 323 35 40 120 - 182
! 16 217 92 106 198 145 280 33 a3 as ag 250 186
! 17 205 81 104 205 148 283 411 250 35 38 387 182
18 100 29 103 184 136 281 424 257 as 121 3885 228 -
18 . 181 101 100 162 140 264 430 234 az 80 302 220
20 252 . B4 99 165 132 251 A30 218 34 60 508 189
21 234 148 100 130 127 258 AG8  1o4 as 170 378 189
22 198 112 29 168 138 256 288 179 33 185 322 170
23 177 108 95 152 13c 257 332 160 a2 250 asy 185
24 173 103 94 148 125 238 3185 145 az 210 A0D 170
i 25 172 113 9g 147 127 233 218 13 as 180 418 155
1
: 26 171 115 13g 145 124 229 327 131 as 135 k1.7 187
l 27 187 106 843 1i4 121 247 31% 125 57 114+ . aa0 304
! 28 158 99 759 138 125 228 307 118 =2 120 arz 31t
29 152 26 A24 140 126 251 304 111 45 176 301 273
30 147 %8 Jis 142 —-- 258 314 106 I’ - 120 272 237
N 143 —— a1 145 - 242 ——— 101 -— 113 284 —-—
] ' TOTAL 24006 3423 6223 6260 4177 6437 8781 8493 1478 2651 7577 6040
; MEAN 774 114 201 202 144 208 326 274 48.3 85,5 244 201
{ MAY &100 153 843 284 168 283 430 418 5 250 s08 333
MIN 143 91 94 138 121 12€ 218 101 3z 3z 110 108
' TAC-FT 47820 6790 12340 12420 8280 12770 16400 16850 2930 5260 15030 . 11980
: CAL YR 18983 TOTAL 156971 MEAN 430 HAX 5100 MIN 78 AC-FT 311400

WIR YR 1884 TOTAL 38547 MEAR 236 MAX 5100 MIN 32 AC-FT 171700
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APPENDIX E

WASTE LOAD ALLOCATION DATA

WQL Segment: Verde River from Oak Creek to Camp Verde

Effluent Permit Limits

Permitted
Point Source Flow (m3/day) Tot. P(kg P/day) Tot. N(kg N/day)
Valley Vista 57 0.06 0.17
Estates

WQL Segment: Oak Creek and tributaries to headwaters

Effluent Permit Limits

Permitted '

Point Source Flow (m3/day) Tot. P(kg P/day) Tot. N{(kg N/day)
Kachina Village 680 2.0 3.41

CB Real Estate B - ;
Sedona Venture 285 0.032 0.32
Page Springs 53,3003 5.334 53.35

Fish Hatchery

Total6 54,273 7.4 57.0

1 calculated using approximate discharge concentration of 5 mg N/l
reported in 1985-86.

2 Effective 6/1/88.
3 Approximate discharge rate. Not specified in permit.

4 calculated using 0.1 mg P/l permit discharge limitation and
approximate discharge rate.

5 Ccalculated using 1.0 mg N/1 permit discharge limitation and
approximate discharge rate.

6 Further study is needed to verify loads and standards compliance. -
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APPENDIX E, continued |

WQL Segment: Salt River and tributaries from headwaters
to Roosevelt Lake

Effluent Permit Limits

1

Permitted '
Point Source Flow (m3/day) Tot. P(kg P/day) Tot. N(kg N/da
Inspiration Copper 133 0.01 0.13 \
Globe/Holgate 757 0.4791 0.3561 E

\
Globe/Pinal WWTP 4,542 29.52 136.33 \
Cobre Valley 72 0.0411 ’ 0.2741 - \
East FPork Mission 60.6 0.006 -0.03 \
Alchesay Fish 38,230 4.0 - 19.0 {

Hatchery \
Canyon Creek 13,381 1.6 8.0
Fish Hatchery : i
Williams Creek 17,033 1.7 8.5 :
Fish Hatchery i
Total Estimated - 30.0 ‘ 136.9

t

Total - 74,208.6 37.3 172.6

»

To Roosevelt Lake:

Roosevelt Lakeview 26.5 0.0008 0.008
Park

Estimated loading using USEPA Report on Theodore Roosevelt Lake, |
National Eutrophication Survey, Working Paper 735, PB 281 516,
September, 1977, pp. 15-16.

Calculated using approximate discharge concentration of 6.5 mg N/1.

3 Estimated loading based on treatment plant effluent quality
{30 mg N/1), Metcalf and Eddy, Inc., Wastewater Engineering:
Treatment, Disposal, Reuse, McGraw-Hill, 1979, p. 702.



i

W@ L Samﬂrﬁ*: Necde River frem O Crtede Yo  Forgld C,r'.u”—

Stamdards Violated: Pﬁ‘;fi“‘:\”"Eu?(u\,\ﬂ?h,?.%\
Mﬁfwry - 305()\1'\'1‘-3‘?.*3'
Probablea Sources

: Pcl'ﬁ“‘ NBH - Poiad
" Nyal, Standed
Nutrents CarpNerde S Distm - Pritina Sephr c.-.;.r‘ri’zns
(P nd W) \1\1\-&1 Joute E3 aAr(w\W'f—
[ Wt nfl
) : Eromen:
MM AkAs wn ' fAnKnrawn
Resulds ,
A C Men e P Meen N
M gan Llo ?.:jf/‘) L"3 vz )

Necde Riwver nee Carnuiile

"S5, S s
(pas owz_oc) s

24 Mo 0\313 (234 0,50 S2 (23.s:

Jerde RiNer  pelor C—""‘f \Jede ige | - _
et
{oas oD 555°) 1ot ,..'s/::c. -

Standerds - p.01(Fed ) fo. wlarYy  J.oo [AR)

Phosphores TmDL = (10 4203, .\ (0.07 o, a.\«-juﬂ

-
=
—

452 ks P4 (Fed)
- b 3 Prda, (A2)
N.ro TrroL = {o,l Py ) K} .7

gl { 7s {\.co \-j[..o) ~28 se W 0. S0 i ""3“/‘?)

Meriurg Tra b - = -
~7 o= (v -2 0y, zZ 793, wa™d
E . fﬁ S (o L% 8 ...,‘; QS - BN,J .T ‘3 ‘7

A2 TmDLs- Tor. € '
' \’3(&--,\ Tetr N ( klm...‘)
Ret-. 71
(o (reet  do Fasorl Cetedd 1e.4q SH ¥
Let-. @ .
[k foer V= fask Nerde) 2.7 -z
l Dbbumf_,n-i't'\"\'of\

Liver How Nies [yro -5"(.9‘24_-( s~ s (s ( Wik Eeso—tes Dita Arvgwns
WS Neard 14T ’\'t'I%) ) Wi - q1%.

..A -"
BotAn S8 of pTE TP i odetloged vy 7AW L mh-w h\fe‘d_ﬂ: ;
p  Cett. Bee T uses 90" ptes T A2 s ededa

et Ve denwrd Az sd i s —



WG L Seamend: Osw Creetn amd M biranes ko wesdusadeus

Seands r-da Violadead: Pkupk.fv& R i 157
MAU - p-uh-{ . a\woh Q_‘J_ 1
Bathtr's =« Taf. J »- P >
Prebawla Sourcss
Poind ) Mam - Baine
\‘(‘.." 5+‘ ﬂak& P e )
MNormenty Kopodane NG i Fa{\.'l u,?h". .;5:_;,.._....5
L8 fed iﬁHi“- Q{M"A
; Sedawni Neabrrts Woidl be
PB._ Sprrns [ =4 \&-\1}-‘47
—k u;u-u-hd'-zb- (Y ﬁ.‘!"“\
Resulds :
e r— ——— : Meanr Elaw MH{—."M- i dote W Shad)
N .
Q. revk o Bud Rock crcot Lee ¥ /2 )
Ccross, near Sedon 7o “rE 0.07 tres [0.10 (a2) e (AX)
N 1.0 s l.se (A
{oasouuu o) ' '
Oab. Crerk, near (ornvitt 4p. 8 ch W el i YA DSALE 1,00 (B
{oqsous 00) .l =t fste
Aoove Sedors: Pkufknm_. T DV = CL petfracy (007 o S1e w}" . -“:A?ID{‘::))
Nm-g_n Ty = [10-—-]‘500 {1.e® Jﬂb)sl"!ll l:nn:l[j._’ .1
Belvw  Sedana - Pl.._os?ko"-l- TrM DL = [2.6-2.0 ../u__) (o) wr it ..3”,\ - :.'l- Pli-fl&&}

(x
Nirosen THDL =(36-2. 0 =¥fu) (V.00 Julﬂ\ 2 yeae SWJ 3

AZ DL  Tet. P .(yﬁm.-\l} Ted, N “T““ﬂ
& £5.5
Re (-:I?r oud ""3'3'“‘ renid) 9.4
Ret q , & VS .
@-o Lo dord b TP TS L«nw—t‘) S LY o o
DQQUMLH‘*"*‘\Q{I\

Rier Lo Tuba- for  shira~ D?{owqqo o SToRET F"'-""f‘d'"
reaech r._,.ﬂ.a’ o g - 10182 L Riwr e N = thivea 09 SOHSO0 #A .
Wik Pesaces Dok frm e W Year g, USers 11%Tg W 4..443¢F-
4l yesr used o Heow e b.n.ol.u. Ho= t-*""J‘y tanttiab bostic
k. [reete dins e eleurfc o for b e arts in e Richad \J-\m wee )

${_J-n._ 14

Bot S ob AR THDLUs Mp?d s 010 fiva e a4 Stdens , Bed. T vseg
710 ‘u«.—h\gﬂswuk ed Rl % ile mabe  Lenwdd pr shadods,

Bus-te AT TMOL: (Ref M) 4t lowar, dhase velies om bavny arhmited A

qpﬂ-‘-\ y Theea [P dawn ta -
Tob . P (% P flay) Tor. ~ (e M fduy
Pemore Sagens: = 7 '3 ‘7
g.5 H43.3
&J'M Q_‘.-N
P fz, =

N e e =



\JJQL S mc.m“i", Ladr (Liver  bad Trbutimes o hadAwdbr~y o Qoosestds
’ . - (b\} Frle el
Srandard : . Phosplorvs nitroqen da's s P
ards Violated: 0007077 ;‘3‘,;;”"“5’?_“‘ |
Backend, maadsy on Pomal et [y an \}ksk-jps(b\,’l‘m“}p?
Probable Source s 20 {, \qx6y

1
|
1
i
|
i
| .
I
1

B Pet'!\4 Nﬂﬂ- PD;A*'
S Niel, Standed
Nurmeats - Fiadh Velles Lo Lo (tensdl prrwi) SN Sephe sugl
Intpuw‘l LAP;::—F f . = 7 =
Holay vt
[ T /Pimad  WWTP
(ot ot}

ELSk Perk prieyive wTP

Plohes gk H-u«)-d’?

ii CM""” L Fish #
e s Lirter, £ioh Pekeh
U Resul+s e Fan
| —— Mevn Haw tora tond N
: : ;l'-'l-v\-d. LN 2 T
‘ 5»\‘\' Biwvtr Aeer Foegeualtr 690 ;4—; H‘?IL; (:‘3 o
(0ama s 00) _ 1.3 ~Mieo oA ) o-bo (4
White River fedr Fort A’f“‘ . 170 <fe 0 .10 (a3 0.1 (Ar
(074 4qy000) q4.¥ ~Yhee ‘ '
Blec g jor mtir Forfe A?a.q.\-c- 210 cés 0. 1o (ﬂz\ 0.%s0 fA.i
(94 3°Sce) ‘ 91~ e _
!«},psf,m% T = (5.4 e (012 ..;jr/n - w34 ) (0000 —3?/..0) = 1756 ﬁﬁ

N.‘h-ox.n Tre0OL = (5.4 ~Aied) (o.sogju/.n) - (3.9 »VYseed (nnﬁb-jﬂIIS = ?737?5
Ser o Pogudix F ol BDELD fine wodaal mg ttault™ |
¢ D - produced pkos.?ka?us TMaDL = 203, 2 P-SP/A._?
0% D - pred-ted ““’WAL'A T O T29. € ke N /1\7

AT TraBl-: Ref. ! lo-3 Totd P = 4. € v/4 (e
. f‘ - = .
E Documentation ’ : 3 ﬁ

River How bes  Foe Wt Lesou e Poia ﬁn'?c-an Waker Yeo h‘ir‘fr VS CS
(1 <, Med | 1m 0 mwaan Hows Used .

! Dired Listhine o Reesevelt Ldu-/ vitd /. Ok L rwee loid cddcnlven 13
R D.-:__\v‘ Fom  Reottvelr Lipeuews fik tod 3 M_:\‘\:\\\ql;_. '

A E TwmO L derioped . —— N S 4 o
VT AR Wi e ety B



Ur0 saxel ¥
PR x {JA.Z w/B) Buipeol H " N 0Y0'0 paAlesqn -
_ (1 /0w) _ (zesl) @c

N3J0ULIN V101

{wnargeew) 49°0L

(3bwsanw) gy6°¢ 70" 0 OF > 47N §i ¥daong saye1 v "2
(wixeu) ¢Z1°0L
(sbalaar) g99°Yy 2500 SJ]0AIISAY puw s3] AO)OYS °q
(unwywew) 687704
(abeJlanr) 10°Y *o'o sane] )iy ‘e
(2961} WX
{wrw | xw) 960°9 . - g°0¢<s ‘pRIjwjT 4 ")
{wruxow) |¥9°¢ . §°0<i 'poI|wi1 4 "B
{orw)xew) J24°€ . ¢ 0>4 ‘pIIjwyl Iy puv N P
(st xow) £6%°¢ - € 0*4 'Paliw) 8] 40 4 2
(wrmpow) 0¥9'Y - S*0>d ‘PEIMLY BT "q
(wuiyxow) 1£Y°¢ S $"0<4 'POI}S|] JURyIIn ¥
043171 = (W) aNOA = A C1841) "1v 1o 'gayun
RE6526°0 » (JA/1) 239y Buiysnyd "A/D = d (d TYDHNY KV puUs ¥IWMNS J0)) 0672
BYF06°0  m JUR|3|}420) LOJIUAAE -y (*2u02 d TYDNNY NY3W J0}) SI9°9 . (BZ61) #0117 199y
9z » (W) yydag veoy w1 (U032 ¢ DNIN4S J0)) £60°59 000 (SI6L) J910)3 T U] )0
00000409 = {2.0) v3aY WS =y - 65070 (9161) Jepjemun)|op
B0+30°6 n (JA/E. W) mO}IND -8 L0y 00" 0 CINNY NY3N) peAIAND
80°C n {3A.2 w/6) Buipwo] ¢ =1
(1/8n) (1/dw)
YiVg 2a¥1 ¥ TIAHdOEOTIHI TWI0L1 SNYOHJSONd TVIO0) THIOM

91ep C41 ‘BNEY LisARToO)N



	Oak Verde Salt cover
	OakVerdeSalt TMDL.pdf

