Utah State University

Digital Commons@USU

Reports Utah Water Research Laboratory

January 1979

Pre-Impoundment Water Quality Study for the Dominguez Project

Larry Baker

V. Dean Adams
Leslie G. Terry
Jerald S. Fifield

Darwin L. Sorensen

Follow this and additional works at: https://digitalcommons.usu.edu/water_rep

0‘ Part of the Civil and Environmental Engineering Commons, and the Water Resource Management

Commons

Recommended Citation

Baker, Larry; Adams, V. Dean; Terry, Leslie G.; Fifield, Jerald S.; and Sorensen, Darwin L., "Pre-Impoundment
Water Quality Study for the Dominguez Project" (1979). Reports. Paper 616.
https://digitalcommons.usu.edu/water_rep/616

This Report is brought to you for free and open access by
the Utah Water Research Laboratory at

DigitalCommons@USU. It has been accepted for /[x\

inclusion in Reports by an authorized administrator of /\

DigitalCommons@USU. For more information, please (l .()Al UtahStateUniversity
contact digitalcommons@usu.edu. /rg;m MERRILL-CAZIER LIBRARY


https://digitalcommons.usu.edu/
https://digitalcommons.usu.edu/water_rep
https://digitalcommons.usu.edu/water
https://digitalcommons.usu.edu/water_rep?utm_source=digitalcommons.usu.edu%2Fwater_rep%2F616&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/251?utm_source=digitalcommons.usu.edu%2Fwater_rep%2F616&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/1057?utm_source=digitalcommons.usu.edu%2Fwater_rep%2F616&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/1057?utm_source=digitalcommons.usu.edu%2Fwater_rep%2F616&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalcommons.usu.edu/water_rep/616?utm_source=digitalcommons.usu.edu%2Fwater_rep%2F616&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:digitalcommons@usu.edu
http://library.usu.edu/
http://library.usu.edu/

PRE-IMPOUNDMENT WATER
QUALITY STUDY FOR THE
DOMINGUEZ PROJECT

*eses XXX X

LK) O
AL IR

DUUUULARXA
ALK L
DUULVOUUU)
$38348040¢
WAARMAARAJ

srseses

Fifieid

Leslie G. Terry
Darwin Sorensen

Dean Adams

-
o
£
-]
& 2 @
E v
a ®
- | * -
b3
e
Q
L
©
-
-4
£
.3
-
F -
0% .m....1
- @ .m o~
O
o r oM
© 5 >
SecE®
xr &
- w o e
o el o
. ilalslﬁéﬁhﬁtlll M (] .m m [
N%%%td.%%%at%t%ouo&c&%&oo -t o
BRPROEEOHEH N ey w ” s m -
h — h
= @ @ m
- O - O =
- QD -

g ESB 000
OOOOIOO00000UUOUUIUR
o.o.o.oo‘....-oo..o..o--oo-.-s

13

ooooo.oo.oo..ooooo-t
OO X X X))
AAAAAAAASA o.o . reee vsbs.u\s»-sﬁw&.\ y



PRE-~IMPOUNDMENT WATER QUALITY STUDY FOR THE

DOMINGUEZ PROJECT

by

Larry Baker

V. Dean Adams
Jerald 8. Fifield
Leslie G. Terry
Darwin Sorensen

Tﬁis report was completed for the United States Bureau of Reclama-
tion as a part of Contract No. 7-07-43-50329 (Chemical and Biologi-
cal Analysis of Colorado Water Samplei).

Utah Water Research Laboratory
College of Engineering
Utah State University
Logan, Utah 84321

June 1979



Acknowledgements

The authors of this report express gratitude to the personnel of
the Utah Water Research Laboratory who participated in the chemical
analysis and data compliation, including Alberta Seierstad, John Manwaring,
Art Hirsch and Tom Peters. We also appreciated the technical advice of
Don Porcella throughout this study.

We would also like teo thank Joe Gardner and Art Rivers, Annette
Brunson, Leslieyjohnson, Barbara South, Michelle Kruschke, Betty Hansen,

Kathy Bayn and Marianne Nelson for their help in preparing this report.



Introduction .
Methods ..
Results . .
Discussion .
Appendices .
Appendix A
Appendix B
Appendix C

Appendix D

-

Proposed Colorado Water
Raw Water Quality Data
Statistical Analyses of Water Quality Data .

Comparison of Water Quality Data with the

-

.

Table of (ontents

-

-

»

Quality Standards

-

Proposed Colorado Water Quality Standards

Bibliography .

»*

-

.

.

*

-

*

-«

-

-

14

18

18

32

36

39
42



INTRODUCTION

The U.5. Bureau of Reclamation is currenfly in the process of.evalu—
ating a number of water developument projects in Southwest Colorado. As
a part of the planning process the Bureau has conducted a water quality
investigation, in cooperation with the UWRL, of the stream segmehts that
will be affected by =ach project. The data collected in this study were
used to evaluate the water quality of each stream segment with respect
to various beneficial uses of water (agriculture, raw municipal water
supply, protection of the aquatic biota) and will provide a baseline by
which tq‘assess the dmpact of each project. In addition, these data will
be used in the process of site location, design and operation planning
for‘reservoirs and other project features.

This report includes only the results of the water quality study of
stream segments associated with the Dominguez Project.l Data were éol-
lected for two water quality stations:

Station #18: Lower Gumnnison River at Whitewater
Station #19: Upper Gunnison River at Dominguez.

Water quality data were collected during the period May, 1977, through
August, 1978. One sample was collected and analyzed during each month,
except during June, 1977, when two samples wefe collected from some sites.
The concentration of 49 water quality constituents was determined for each

sample at the UWRL (Table 1).

1Other projects included in this study are: the Dolores Project, the
Animas La Plata Project, the Mancos Project, the West Divide Project, the
McElmo Creek Project and the San Miguel Project. The results of the water
quality study for each project are contained in individual reports.



METHODS

Bottles to be used for sample collection were prepared at the UWRL
and sent té Colorado for sample collection via Greyhound bus. Three
sample bottles were used for each station. Water to be analyzed for non-
metallic constituents (plus calcium and magnesium) were collected in half
gallon Nalgene bottles. Two 500 ml polyethylene bottles were used for
the collection of samples to be analyzed for metals. One of these was
reserved for the analyseé of "total" mecals'and the other reserved for
the analysés of "dissolved" metals. All sample bottles were prepared
prior to shipment using a rinse with dilute HCl followgd by three rinses
with high quality distilled water. Prior to shipment, 1.5 ml of 50 per-
cent HNOj was added to each sample bottle reserved for the analyses of
"total" metals.

In Colorado the staff of the USBR or of the ponsulting firm cf A
and § Consultants, Inc. collected samples from each water quality station.
Samples Qere packed in ice for the return trip to the UWRL and shipped via
Greyhound bus. Samples usually arrived in Logan the following afternocon
and analyses were begun immediately. Occasionally, samples were held in
transit longer due to inclement weather.

.Upon receipt at the UWRL a portion of the sample reserved for the
analyses of non-metallic constituents and the entire sample reserved for
the analyses of dissolved metals was filtered through a 0.45 y '"Millipore"
filter. Where necessary samples were filtered through a GF/C glass fiber

filter prior to filtration through the Millipore filter. Aliquots to be



used for the analyses of total Kjeldahl nitrogen, dissolved metals,
cyanide and N03/N02 wére preserved as outlined in Table 2.

Immediately following sample coding and pre-treatment (filtratiom
and/or preservation), analyses were performed for total phosphorus,
orthophosphate, alkalinity, cyanide, nitrate and nitrite. On some
occasions the analyses of nitrate/nitrite and cyanide were postponed
until the following day. When this was necessary the samples for NOB/NO2
and cyanide were preserved.

The analyses of calcium, total hardness, sulfate, chloride, total
dissolved solids, total Kjeldahl nitrogen, hexavalent chromium and
fluoride were completed within seven days using the methods listed in
Table 1.

The data obtained for each water quality station during this study
was subjected to statistical analyéis to determine the means, maximum,
minimum, range, standard deviation and coefficient of variation for each
constituent. In addition the water quality data for each station was
compafed to the proposed Colorado Water Quality Standards for agricultural
use, raw water supply and the protection of the aquatic biota (Appendix A).
This analysis was based on the number of times in which ﬁhe concentration
of a constituent exceeded the proposed standard for that éonstituent with
respect to the number of times a detectable concentration of the con-
stituent was analyzed (Appendix D). 1In Tables 6 and 7 the comparison is
made on the basis of the total number of samples analyzed since for most
constituents if the concentration is below the detection limit of analyses
it is below the proposed standards. For some metals (cadwmium, mercury,

silver, copper and zinc) the proposed standards for the protection of the



dissolved

Table 1. Analytical methods used in water quality sutvey.
Analysis Units/Sensitivity Method
Non Metallic Comstituents
Total hardness 1 mg/l as CaCO3 EDTA Titrimetric. S.M.
p. 202
pH pH electrode. S.M. p. 460
Total alkalinity 1 mg/T as CaCo, Potentiometric. S.M.
p. 278
Carbonate hardness 1 mg/l as CaCO3 Calculated from CaCO3
Bicarbonate hardness 1 mg/1 as CaCO3 Calculated from CaCO3
Total dissolved solids 1 mg/l Gravimetric. S.M. p. 82
Chloride, dissolved mg/l, 2 place Titrimetric (HgNOB}
‘ S.M. p. 304
Sulfate, dissolved mg/l, 2 place Turbidimetric (BaClz)
S.M. p. 496
Fluoride, dissolved mg/l, 2 place Ton seiective electrode
S.M. p. 391
- Cyanide, total mg/l, 2 place Ion selective electrode
S.M. p. 372
Phosphorus, total mg/l, 2 place Persulfate digestion
' S.M. p. 466
Phosphate, ortho mg/l, "2 place Ascorbic acid
S.M. p- 481
Nitrogen, total organic mg/l, 2 place Kjeldahl. S.M. p. 437
Nitrate mg/l, 2 place Cadmiuvm reduction (automated)
S.M. p. 620
Metallic Constituents
Aluminum, total; ug/l, 3 place Atomic absorption (AA)
dissolved 5.M. p. 152
Arsenic, total; pg/l, 3 place Atomic Absorption (Vapor

generation) S.M. p- 159



Table 1. Continued.

Analysis Units/Sensitivity . Method
Barium,”dissolvedz ‘ pg/l, 2 place Atromic absorption
S.M. p. 152
Boron, dissolved mg/l, 2 place Carmine. S.M. p. 290
Calcium mg/l, 2 place Titrimetric (EDTA)
S.M., p. 189
Cadmium, total; ug/l, 3 place Atomic abéorption {Flameless)
dissolved EPA p. 78
Chromium, dissolved2 ug/1l, 3 place Atomic absorption (Flameless)
EPA p. 78
Chromium, hexavalent ug/l, 3 place Colorimetric, S.M. p. 192
Copper, total; dissolved . ug/l, 3 place Atomic absorption
, ' S.M. p. 148
Iron, total; dissolved ug /1, 3 place Atomic absorption
S.M. p. 148
Lead, total; dissolved ug /1, 3 place Atomic abserption (Flameless)
EPA p. 78
Magnesium, dissolved mg/l, 2 place Calculated from calcium

and total hardness

Manganese, total; g /1, 3 place Atomic absdrption
dissolved S.M. p. 148
Mercury, total; ug /1, 3 place Atomic absorption (Cold
dissolved vapor) S.M.p. 56
Molybdenum, total; ug /1, 3 place Atomic absorption (Flameless)
dissolved EPA p. 78 '
Nickel, total; dissolved ug /1, 3 place Atomic absorption (Flameless)
' EPA p. 78

Potassium, dissolved mg/l, 2 place Flame photometric,

S.M. p. 234
Selenium, total; ug/l, 2 place Atomic absorption (Vapor
dissolved generation) S.M. p. 159
Silver, total; dissolved ug/l, 3 place Atomic absorption (Flameless)

EPA p. 78



Table 1. Continued.

Analysis Units/Sensitivity Method
Sodium, dissolved _ mg/l, 2 place Flame photometric, S.M.
p. 250
Zinc, total; dissolved ﬁg[l, 3 place Atomic absorption, S.M.
p. 148

1 .
Sources of apnalytical methods:

S.M. = Standard Methods for Erxamination of Water and Wastewater.
l4th Ed4. (1975). APHA. '

EPA = USEPA (1976a). Methods for Chemical Analysis of Water and
Wastes.

ZThese analysis were not included in coriginal contract. Analysis of these
constituents began in January, 1978. :



Table 2. Methods of storage and preservation of samples used in the water
quality survey.

Constitutent Preservative : Storage
Metals1 v 3 ml 50%Z "mercury free' Several months (refrigerated)
) HNO3/1

TKN 0.8 ml conc. HZSO4/1 - Max. of 7 days in dark amber
~ glass bottle (refrigerated)

NO3—N02 1 drop chloroform per Max. of 2 days in stoppered

12 ml vials vials (refrigerated)
CN pH adjusted to 12 with Up to 24 hours (refrigerated)

ionic strength adjuster

1Sample bottles (5(0 ml) for "total metals" contained 1.5 m} HNO,, when
shipped to field.



aquatic biota are below the detection limits of analyses. Since there may
héve been instances in which the concentration of one of these metals was
less than the detection limit of analysis but still greater than the
proposed standard for the protection of the aquatic biota, the comparisons

for these metals with the proposed standards in Tables 6 and 7 are enclosed

in parenthesis.



RESULTS

The water quality data obtained during this study are presented in
Appendix B. Statistical analyses of these data, including the mean,
range, standard deviation and coeffiéient of variance for each parameter
is presented in Appendix C.

The water quality study for the two Gunnison River water quality
.stations began in May, 1977, and ended in August, 1978, and included 17
‘vsampling rounds (two in June, 1977, and one in each of the other 15
months). 44 analyses were to be performed on each sample between May,
1977, and December, 1977, and 49 analyses were to be performed on each
sample from January, 1978, through the end of the study. Of the fotal
of 1,576 analyses that were to be performed, 14 analyses were:
omitted (0.9 percent of the total) and 14 were not completed because one
dissolved metals sample was not received. Overall, 98 percent of the
scheduled analyses were completed (Table 3).

In order to check the reliability of these analyses, an ion balance
was computed for each sample analyzed. The error in each ion balance was

conputed as follows:

lzm 123252]_ 100 1
% error = - X
) oy

IM -

The ion balance calculations for each sampling period are presented in
Table 4. The frequency distribution of errors in the ion balances was
calculated for each water quality station (Table 5 and Figure 1). For both

stations the error in the ion balances was less than 10 percent during 80

percent of the sampling periods.
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Table 3. Dominguez water quality survey--missing parameter values.
Sampllng Sample Analyses Omitted Reason for Omission
Round A
2 18 Alkalinity; nitrite Analysis omitted
19 Nitrite Analysis omitted
3 18,19 Cyanide Analysis omitted
4 18 Sulfate Analysis omitted
19 All dissolved metals Sample not received
Sulfate Analysis omitted
5 18 Chloride Analysis omitted
19 Chloride; boron Analysis omitted
6 18,19 Calcium Analysis omitted

1 . . .
When total hardness was not determined, magnesium concentration could not

be calculated.

species (HCOJ, CO;} could not be determined.

When alkalinity was not determined, inorganic carbon



Table 4. Ton balance calculations for the Dominiquez water quality survey.

Sum of the comstituents (mg/2)

STDS =
MIDS = Laboratory measured TDS (mg/i)
5C = Sum of cations (meqfi)
. . . o Sa = Sum of anions (megqf2)
LAy mig 2 PROGECT ADIFF = Absolute difference between SC and SA (meq/2)
ERR(Z) = (ADIFF)/(SC + Sa) x 100
ETATTON 1Mt LOngl GURNTLO0 AT #HIYE#AlER * = Indicated date where one or more constitueants have not
been recorded.
* * - = Indicates that tha concentration was below detection limit.
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Table 5. Frequency distribution of errors in ion balances for
the Dominguez water quality survey.

Station # 18: lower Gunnison
at Whitewater

Erx(X) BNuabert % of total

0~35 5 357

3-10 7 50,0

i0 - 15 i 7.1

15 - 20 1 71

>20 L] ' ¢

Hissing Pa:a k3

Total 17

Station # 19: Upper Gunnison
River at Dominguez

Erc(2) Number % of toral,
o~ 5 5 33-3
5~ 310 ? 46+7
10 - 15 1 . ) 6.7
i 15 ~ 20 1 6.7 o
>20. 1 6.7
Mlaating Data 2
Total 17

12
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Figure 1. Frequency distribution of errors in ion balance for the
Dominguez water quality study.

~ 100% [~
FREQUENCY - A. Lower Gunnison River at Whitewater.
50% -
B
B [ |
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[+)
IOOO/O — /O ERROR
FREQUENCY = B. Upper Gunnison River at Dominguez.
B
50%
I
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DISCUSSION

The water from the Gunnison River at Whitewater and at Dominguez has
a fairly high concentration of total dissolved solids. The mean TDS con-
bcentrations for the two water quality stations during this study was 984
mg/1 (at Dominiquez) and 986 mg/l (at Whitewater). The water from
Gunnison River at these two stations was also very hard, having a mean
total hardness of over 500 mg/l (as CaCOB) at both stations and had a high
concentration of sulfate (§ > 400 mg/1 at both stations). With respect to
most constituents, the water from the Gunnison River at these two stations
is very similar (see Appendix C).

The high sulfate concentration in the Gunnison River is undesirable
with respect to use of this water for domestic supply, since high concen-
trations of sulfate in drinking water may have a cathartic effect on many
individuals (EPA, 1976). The water from the Gunnison River exceéded the
proposed Colorado Water Quality Standard for raw wéter supély (250 mg/1)
at both sites during 13 of the 16 sampling periods in which sulfates were
measured (Tables 6 And 7). The proposed standard for dissolved manganese
was also exceeded frequently at both water quality stations. High
manganese concentrations in domestic water supply may give water an
unpleasant taste and result in a brownish staining of sinks and laundry
{(EPA, 1976). The high total hardness found in the Gunnison River is also
undesirable with respect to domestic water supplies, although no standards
for total hardness have been established. The proposed raw water supply

standards for total cadmium and totil mercury were exceeded on several



Table 6 .

Constituents that exceeded the proposed Colorado Water
Quality Standards in the Lower Gunnison at Whitewater (1)

Water Use
Cilass 11
Parameter Water Supply Agriculture Aquatic Biota
w/r¢? % wrt? oy n/r?) K
Aluminum - - - - 13/16 81
(dissolved)
Barium 1/10 10 - - - -
Cadmium®>) 8/17 47 8/17 47 4T (23)
copper > 0/17 0 0/17 0 (5/17  (29)
Iron - - - - 13/17 - 76
(total)
Manganese 3/16 19 - - - -
(dissolved)
Manganese - - 3/17 18 0/17 0
(total)
Mercury<3) 2717 12 - - (12/17)y (71)
Selenium 1/17 6 0/17 0 0/17° 0
silver 0/17 0 0/17 0 (3/17)  (18)
Zinc 0/17 0 0/17 4] (4/17) (24
Cyanide 0/16 0 0/16 0 11/16 69
Nitrogeﬁ
(nitrite) 0/17 0 0/17 0 1/16 6
Sulfate 13/16 81 - - - -
(1)

(2)

number of samples analyzed.

(3)

detection limit of analysis.

Proposed Colorado Water Quality Standards in Appendix A.

N/T = number of samples exceeding standard compared with total

Parenthesis indicate that the proposed standard was below the



Table 7 . Constituents that exceeded the proposed Colorado Water

Quality Standards in the Upper Gunnison at Dominguez. M
Water Use
Class 1T
Parameter Water Supply Agriculture Aquatic Biota
N/T(Z) % N/T(z) % N/T(z) %
Aluminum - - - - 15/17 88
{dissolved)
Cadmium’ >’ 6/17 35 6/17 35  (7/17)  (41)
Copper ) 0/17 0 0/17 0 (4/17)  (24)
Iron - - - - 15/17 88
{total)
Manganese 5/17 29 - - - -
{(dissolved)
Manganese - - 3/17 18 6/17 0
{total)
_(3)
Mercury 5/17 29 - - (14/17) (82)
Nickel - - 0/17 0 1/17 6
. (3) _ ' ‘
Silver 0/17 0o - (2717 (12)
Zinc 0/17 0 0/17 0 (4/17) (24)
Cyanide 0/17 0 0/16 0 8/16 50
Sulfate 13/16 81 - - - -

(1)

Proposed Colorado Water Quality Standards in Appendix A,

(2);

N/T = number of samples exceeding standard compared with total
number of samples analyzed.

(3)

Parenthesis indicate that the proposed standard was below the
detection limit of analyses.
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occasions at both water quality stations (Tables 6 and 7). Both of these
metals are directly toxic to humans.

The use of water from the Guunison River for irrigation may be limited
by its salinity. NAS (1972) suggests that irrigation water containing
500-1000 mg/1l TDS may have a detrimental effect on sensitive crops and
that water containing 1000-2000 mg/l1 TDS may have a detrimental effect on
most crops. The peak TDS concentration in the Gunnison River was 1628
mg/l (at Whitewater) and 1486 mg/l (at Dominguez). The highest TDS con-
centrations occurred during the irrigation season. Additional analysis
(soil types, SAR, etc.) would be necessary to evaluate the effect of
using Gunﬁison River water for irrigation. The only constituents that
exceeded the proposed Colorado Water Quality Standards for agricultural
use were total cadmium and total manganese (Tables 6 and 7). The total
manganese standard was exceeded during 3 sampling periods at each station
and the total cadmium standard was exceeded during 6 sampling pefiods at
Dominiquez and during 8 sampling periods at Whitewater.

Many of the proposed’Colorado Water quality standards for the
protecﬁion of the aquatic biota were exceeded in the Gunnison‘River during
this study. The standards for dissolved aluminum, total iron, total
' mercu?y, and total cyanide were exceeded at both sites during at least
half of the sampling periods {(Tables 6 and 7). In addition, the standards
for total copper, total barium, total nickel, total silver, and total zinc
were exceeded during one or more sampling periods. Algal bioassays con-
ducted during November, 1977; January, 1978; March, 1978; and May, 1978,
using the Algal Assay Procedure: Bottle Test (EPA, 1971) gave no indica~-
tion of metal toxicity in the Gunnison River at Grand Jumnction. A trace

metal deficiency was identified in bioassays conducted during May, 1978.
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Table A~1 Proposed Colorado water quality standards:
Class II water supply.

Parameter Standard
Physical
' D.0. (mg/2)? Aerobic?
pH ‘ 5.0-9.0
Suspended solids and turbidity 3
Temperature X
TDS (mg/L) Y
Biological :
, Algae” - Free of toxic and
objectionable algae
Fecal coliforms (#/100 mR) 1,000

Inorganics
Ammonia (mg/% as N)

Total residual chlorine (mg/%)
Cyanide (mg/%)

Fluoride (mg/%)

Nitrate (mg/% as N)

Nitrite (mg/L as N)

Sulfide as HyS (mg/L)

Boron (mg/L)

Chloride (mg/L)

Magnesium (mg/L)

Sodium adsorbtion ratio X
Sulfate (mg/2) 250
Phosphorus (mg/2 as P) BioassayG

exo
N

(=)
OO
w

*

MO 6o
.

b= N
N n
o

Toxic Metals (mg/i)

- Aluminum
Arsenic
Barium
Beryllium
Cadmium
Chromium
Copper
Iron
Lead
Manganese
Mercury
Molybdenum
Nickel

.
oo
W

L]

L]
W -

.

s
QOOoOWOOO

(éoluble)

(soluble)

(=R RV
[N

MHOODOOHOOMION
*

X = numerical limit generally not needed for protection of

clagsified use.
Y = limit may be required but there is insufficient data for setting

a general standard.
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Parameter

Standards

Toxic Metals (mg/%)
Selenium
Silver
Thallium
Zine

Organics’ B

Chlorinated pesticides®
Aldrin”
Chlordane®
Dieldrin®
ppT?
Endrin
Beptachlor9
Lindane
Methoxychlor
Mirex
Toxaphene

Organophosphate pesticides8
Demeton
Endosulfan
Guthion
Malathion -
Parathion

Chlorophenoxy Herbicides
" 2y 4-D
2, 4, 5-TP

PCB's!®
?henol

Radiologicall® (pCi/%)
Alphall, 12
Betall, 12
Cesium 134
Plutonium
Radium 226 and 2282, 13
Strontium 9012, 13
Thorium 230 and 232
Tritium
- Uranium (total, mg/L)

Ve I O
N

Moo
o=

[}
(=

b d rd e

100
10

15
50
80
15

60
20,0600
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'Where dissolved oxygen levels less than the standard occur naturally,
a discharge shall not cause a further reduction in dissolved oxygen
in receiving water.

2An effluent shall be regulated to maintain aerobic conditions, and a
guideline of 2.0 mg/& dissolved oxygen in an effluent should be
maintained, unless demonstrated otherwise.

3Suspended solid levels will be controlled by Effluent Limitations
and Basic Standards.

*Free from objectionable and toxic algae. It has been well established
that heavy growth of some strains of blue-green algae, upon death and
degradation, may release oae or more substances which are toxic to
humans and many other animals. Although no fixed numbers can be
recommended at this time, it'is clear that streams, lakes and reservoirs
should not be permitted to bear heavy growth of algal blooms, nor
~allow these blooms to disintegrate. Every effort should be made to
control algal growths to levels that are not hazardous.

*Fluoride limits vary from 2.4 mg/% at 12.0 C and below, to 1.4 mg/%
between 26.3 C and 32.5 C, based upon the annual average of the max-
imum daily air temperature (see National Interim Primary Drinking
Water Regulations for specific limitationms). "

5Phosphorus standards are to be determined by an algal bioassay using
the method described in the latest edition of Standard Methods for

the Examination of Water and Wastewater.

7A11 organics, not on this partial list, are covered under Basic
Standards, Section 3.1., 1978 Colorado Water Quality Standards.

®Numerical limits in tables based on experimental evidence of toxicity.
‘Ho point source. dlscharges of organic pest1c1des shall be permitted to

state waters.

%The persistence, bioaccumulation potential, and carcinogenicity of
these organic compounds cautions human exposure to a minimum (EPA).

1"Eve,ry reasonable effort should be made to minimize human exposure (EPA).

1Concentrations given are maximum permissible concentrations above
naturally occurring or "background” concentrations except where

otherwise noted.

127¢ Alpha or Beta are measured in excess of 15 or 50 pCi/L respectively,
it will be necessary to determine by specific analysis the particular
radionuclide or radionuclides responsible for the elevated level.
Particular radionuclides should not exceed the limit given in the
table. If an elevated level of Alpha or Beta emissions is caused by
radionuclides, the Division should be consulted.

1 3Maximum permissible concentrations including naturally occurrimg or
background contributions.
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Table A-2 Proposed Colorado water quality standards (non-metallic):

Parameter

Cold Water Biota

Warm Water Biota

Organics

Chlorinated Pesticides®

Physical

D.0. (mg/2)?

pH

Suspended solids
and turbidity

Temperature (°C)

TDS (mg/L)

Biological

Algae®

Fecal coliforms

Inorganics

Ammonia (mg/% as N)

Total residual chlorine
(mg/2)

Cyanide (mg/%)

Fluoride (mg/%)

Nitrate (mg/% as N)

Nitrite (mg/f as N)

Sulfide as H;S (mg/%)

Boron (mg/L)

Chloride (mg/%)
Magnesium {mg/%)

Sodium adsorbtion ratio
Sulfate (mg/%)
Phosphorus (mg/% as P)

T ED

Aldrin®
Chlordanpe
Dieldrin®
DDT

Endrin
Heptachlor
Lindane
Methoxychlor
Mirex
Toxaphene

-

-

N>
oo

(spawning)?
- 9.0

*

3

Maximum 20°C w/
3° increase”
Y

Free from objec~
tionable and toxic
algae

X

0.02 unionizgd

undissociated

3

X
X
X
X
Bioassay

0.003
0.01
0.003
0.001
0.004
0.001
0.01
0.03
0.001
0.005

5.0

6.5 - 9.0

3

Maximum 30°C w/
3° increase"
Y

Same as Cold
Water

X

0.10 unionized
0.01
0.005
X
X
0.5

0.002
undissoclated
X

X
X
X
X
B

ioassay®

0.003
0.01

0.003
0.001
0.004
0.001
0.01

0.03

0.001
0.005
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Table A-2 Continued.

Parameter Cold Water Biota Warm Water Biota

Organophosphate Pesticides®

Demeton 1 1

Endosulfan 0.003 0.003

Guthion 0.01 0.01

Malathion 1 1

Parathion 0.04 0.04
Chlorophenoxy Herbicides

2, 4-D Y Y

2, 4, 5-TP Y Y
PCB's 0.001 0.001
Phenols 1 1
Radiologicall? in (pCi/R)

Alpha (excluding uranium :

and radium®?) 15 ‘ 15

Beta (excluding g0 12 50 50

Cesium 134 80 80

Plutonium 238, 239,

and 240 15 15

Radium 226 and 228 5 5

Strantium 90%? 8 ' 8

Thorium 230 and 232 60 60

Tritium 20,000 20,000

Uranium (total)!? — —

X = numerical limit generally not needed for protection of classified

use. ,
'Y = limit may be required but there is insufficient data for setting

a general standard.

'Where dissolved oxygen levels less than the standard occur naturally
a discharge shall not cause a further reduction in dissolved oxygen
in receiving water.

2A 7 mg/2 standard, during periods of spawning of coldwater fish,
shall be set on a case by case basis as defined in the NPDES permit
for those dischargers whose effluent would affect fish spawning.

3Suspended solid levels will be controlled by Effluent Limitations
and Basic Standards.
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“Temperature shall maintain a normal pattern of diurnal and seasonal
fluctuations with no abrupt changes and shall have no increase in
temperature of a magnitude, rate and duration deemed deleterious to
the resident aquatic 1ife. Generally, a maximm 3°C increase over
a2 minimum of a 4-hour period, lasting for 12 hours maximum, is deemed
acceptable for discharges fluctuating in volume or temperature.
Where temperature increases cannot be maintained within this range
using BMP, BATEA, and BPWITT control measures, the Division will
determine whether the resulting temperature increases preclude an
Aquatic Life classification.

SFree.fron;objectionable and toxic algae. It has been well established
that heavy growth of some strains of blue-green algae, upon death and
degradation, may release one. or more substances which are toxic to
humans and many other animals. Although no fixed numbers can be
recommended at this time, it is clear that streams lakes and reservoirs
should not be permitted to bear heavy growth of algal blooms, nor
allow these blooms to disintegrate. Every effort should be made to
control algal growths to levels that are mnot hazardous.

6Phosphorus standards are to be determined by an algal bioassay using
the method described in the latest edition of Standard Methods for

the Examination of Water and Wastewater, American Public Health
Association.

7A11 organics, not on this partial list, are covered under Basic
Standards, Section 3.1., 1978 Colorado Water Quality Standards.

8Numerical limits in tables based on experimental evidence of toxicity.
No point source discharges of organic pesticides shall be permitted to

state waters.

®Aldrin and dieldrin in combinatjon should not exceed 0.000003 mg/X.

Y8 ¢concentrations given are maximum permissible concentrations above
naturally occurring or "background" concentrations except where

otherwise noted.

1yf Alpha or Beta are measured in excess of 15 of 50 pCi/f respectively,
it will be necessary to determine by specific analysis the particular
radionuclide or radionuclides responsible for the elevated level.
Particular radionuclides should not exceed the limit given in the table.
If an elevated level of Alpha or Beta emissions is caused by radio-
nuclides, the Division should be consulted.

1 2Ma yimum permissible concentrations including naturally occurring
or background contribution.

13gee Uranium in Table A-3 for aquatic life limitations.
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Table A-3 Proposed Colorado water quality standards (metallic):
Protection of Aquatic Biota.

Parameter Water Hardness)! - Cold and Warm Water Biota

0-100 103-200 200-300 300-400 over 400

Toxic Metals?

(mg/L)
Aluminum (soluble) 0.1 0.1 0.1 0.1 0.1
Arsenic 0.05 0.05 0.05 0.05 0.05
Barium X X X X X
Beryllium 0.01 0.3 0.6 0.9 1.1
Cadmium 0.004 0.001 0.005 0.01 0.015
Chromium 0.1 0.1 0.1 0.1 0.1
Copper 0.01 0.01 0.01 0.02 0.04
Iron 1.0 1.0 1.0 1.0 1.0
Lead?® 0.004 0.025 0.050 0.100 0.150
Manganese 1.0 1.0 1.0 1.0 1.0
Mercury 0.00005 0.00005 0.00005 0.00005 0.00005
Molybdenum X X X X,. X
Nickel 0.05 0.10 0.20 0.30 0.40
Selenium 0.05 0.05 0.05 0.05 0.05
Silver 0.00010 0.00010 0.00015 0.00020 0.00025
Thallium 0.15 0.15 0.15 0.15 0.15
Uranium 0.03 0.2 0.4 0.8 1.4
Zinc 0.05 0.05 0.10 0.30 0.60

X = numerical limit generally not needed for protection of classified
use.

!Concentrations of total alkalinity or other chelating agents attri-
butable to municipal, industrial or other discharges or agriculatural
practices should not alter the total alkalinity or other chelating
agents of the recelving water by more than 20 percent. Where the
complexing capacity of the receiving water is altered by more than

20 percent or where chelating agents are released to the receiving
water which are not naturally characteristic of that water, specific
effluent limitations on pertinent parameters will be established. 1In
no case shall instream modification or alteration of total alkalinity
or other chelating agents be permitted without Commission authorization.

~

Bioassay procedures may be used to establish criteria or standards for
a particular situation. Requirements for bioassay procedures outlined
in Section 3.1.10, Colorado Water Quality Standards, May 2. 1978.

3For bioassay lead concentration is based on soluble lead measurements
(Z.e. non-filterable lead using a 0.45 micron filter).
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Table A-4 Proposed Colorado water quality standards:
Agricultural Use.

Parameter Standard

Physical

D.0. (mg/2)? Aerobic?

pH X

Suspended solids and turbidity 3

Temperature X

DS (mg/2) Y
Biological .

Algae" . Free of toxic and

objectionable algae
Fecal coliforms (#/100 mf) 1,000

Inorganics
Ammonia (mg/f as N)

X
Total residual chlorine (mg/%) X
Cyanide (mg/R) 4]
Fluoride (mg/L) X

Nitrate (mg/f as N) - 1005
Nitrite (mg/L as N) 10°
Sulfide as H S (mg/&) X
Boron (mg/l)2 0.75

Chloride (mg/R) X
Magnesium (mg/L) X
Sodium adsorbtion ratio X
Sulfate (mg/%) X
Phosphorus (mg/% as P) X

Toxic Metals (mg/L)
Aluminum
Arsenic
Barium
Beryllium
Cadmium
Chromium
Copper
Iron
Lead
Manganese
Mercury
Molybdenum
Nickel

Q*‘QNOQNPOOOMOM

)
N

X = numerical limit generally not needed for protection of classified

use.
Y = limit may be required but there is insufficient data for setting

a general standard.
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Parameter

Standard

Toxic Metals (mg/2)
Selenium
Silver
Thallium

- Zinc

Organicss’ (%%)

Chlorinated Pesticides’

Aldrin®
Chlordane®
Dieldrin®
pDT®

Endrin
Heptachlor8
Lindane
Methoxychlor
Mirex
Toxaphene

Oxrganophosphate Pesticides’

Demeton
Endosulfan
Guthion
Malathion
Parathion

Chlorophenoxy Herbicides

2, 4-D
2, 4, 5-TP

PCB's?®

Phencl

Radiologicall® (pCi/L)

Alphall, 12
Betalls 12
Ceslum
Plutonium

Radium 226, and 22812

Strontium 9012
Thorium 230 and 232
Tritium

Uranium (total, mg/R)

] b ] g d g

B

e

15
50
80
15

60
20,000
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b .
Where dissolved oxygen levels, less than the standard, occur naturally,
a discharge shall not cause a further reduction in dissolved oxygen
in receiving water.

2An effluent shall be regulated to maintain aerobic conditions, and
a guideline of 2.0 mg/2% dissolved oxygen in an effluent should be
maintained, unless demonstrated otherwise.

3Suspended solid levels will be controlled by Effluent Limitations
and Basic Standards.

“Free from objectionable and toxic algae. It has been well established
that heavy growth of some strains of blut-green algae, upon death and
degradation, may release one or more substances which are toxic to
humans and many other animals. Although no fixed numbers can be
recommended at this time, it is clear that streams, lakes and reservoirs
should not be permitted to bear heavy growth of algal blooms, or
allow these blooms to disintegrate. Every effort should be made to
control algal growths to levels that are not hazardous.

5In order to provide a reasonable margin of safety to allow for
unusual situations such as extremely high water ingestion or nitrite
formation in slurries, the NO3~N plus NO>-N content in'drinking
waters for livestock and poultry should be limited to 100 ppm or
less, and the NO;-N content alone be limited to 10 ppm or less.

6A11 organics, not on this partial list, are covered under Basic
Standards, Section 3.1., 1978 Colorado Water Quality Standards.

’Numerical 1limits in tables based on experimental evidence of toxicity.
No point source discharges of organic pesticides shall be permitted
to state waters.

8The persistence, bioaccumulation potential, and carcinogenicity of
these organic compounds cautions human exposeure to a minimum (EPA).

9Every reasonable effort should be made to minimize human exposure (EPA).

1%Concentrations given are maximum permissible concentrations above
naturally occurring or "background" concentrations except where
otherwise noted. ‘

111f Alpha or Beta are measured in excess of 15 or 50 pCi/L respectively,
it will be necessary to determine by specific analysis the particular
radionuclide or radionuclides responsible for the elevated level.
Particular radionuclides should not exceed the limit given in the
table. If an elevated level of Alpha or Beta emissions is caused by
radionuclides, the Division should be consulted.

1?Maximum permissible concentrations including naturally occurring or
background contributions.
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Table A-5 Proposed Colorado water quality standards:
Recreational Use.

Standard

Parameter Class 1 Class 11
(Primary Contact) (Secondary Contact)

Physical

D.o.! (%? D.0.) Aerobic? Aerobic?

pH 6.5-9.0 X

Suspended solids and

turbidity X X
Temperature X X
TDS (mg/L) X X
Biological

Algae“' Free of objection- Free of objection-
able and toxic able and toxic
algae algae

Fecal coliforms
(#7100 ml) 200 1,000

Inorganics o
Ammonia C}? as N)

Chloride (mg/2)
Cyanide (mg/%)
Fluoride (mg/%)

NO3 (mg/f as N)

NO; (mg/f as N)
Sulfide as H2S (mg/%)
Boron (mg/R)?
Chloride (mg/L)
Magnesium (mg/2)

SAR

Sulfate (mg/%)
Phosphorus (mg/f as P)

PO PG D Dd Dd Bd P B BB

&M

. 5
1oassays ioassay

Toxic Metals (mg/%)
Aluminum
Arsenic
Barium
Beryllium
Cadmium
Chromium
Copper
Iron
Lead
Manganese
Mercury
Molybdenum
Nickel
Selenium

B4 54 B4 bd BE b bd N4 B4 B bd bd bd b
P54 bd b bd DE DB bd b4 b4 D B4 B4
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Standard

Parameter

Class 1

‘Class I1

(Primary Contact) (Secondary Contact)

Toxic Metals (mg/%)
Silver
Thallium
Uranium
Zinc

Organics6

Chlorinated Pesticides’
Aldrin®
Chlordane®
Dieldrin®
ppT?®
Endrin
Heptachlor8
Lindane
Methoxychlor
Mirex
Toxaphene

Organophosphate Pesticides’
Demeton
Endosulfan
Guthion
Malathion
Parathion

Chlorophynoxy Herbicides
2, 4=D
2, 4, 5-TP

PCB's®
Phenol

Radiological
Alpha
Beta
Cegsium 134
Plutonium 238, 239, and 240
Radium 226 and 228
Strantium
Thorium 230 and 232
Tritium
. Uranium (total)

B obd B e

el N L

r e g g

o

P D D4 bd b D4 D MM

> pd bd b

M rd e+ ] rd g b

o g g

il

B M bd b4 DA DE B M
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X = numerical limit generally not needed for protection of classified

use. . :
Y = limit may be required but there is insufficient data for setting

a general standard.

l¥here dissolved oxygen levels, less than the standard, occur naturally,
a discharge shall not cause a further reduction in dissolved oxygen

in receiving water.

2An effluent shall be regulated to maintain aerobic conditions, and a
guideline of 2.0 mg/% dissolved oxygen in an effluent should be
maintained, unless demonstrated otherwise.

3Suspsended solid levels will be controlled by Effluent Limitationms
and Basic Standards.

“Free from objectionable and toxic algae. It has been well established
that heavy growth of some strains of blue-green algae, upon death and
‘degradation, may release one or more substances which are toxic to
humans and many other animals. Although no fixed numbers can be
recommended at this time, it is clear that streams, lakes and
reservoirs should not be permitted to bear heavy growth of algal blooms,
nor allow these blooms to disintegrate. Every effort should be made

to control algal growths to levels that are not hazardous.

SPhosphorus standards are to be determined by an algal bioassay using
the method described in the latest edition of Standard Methods for
the Examination of Water and Wastewater, American Public Health
Association.

6Al11 organics, not on this partial list, are covered under Basic
Standards, Section 3.1., 1978 Colorado Water Quality Standards.

’Numerical limits in tables based on experimental evidence of toxicity.
No point source discharge of organic pesticides shall be permitted to

state waters.

8The persistence, biocaccumulation potential, and carcinogenicity of
these organic compounds cautions human exposure to a minimum (EPA).

3Every reasonable effort should be made to minimize human exposure
(EPA). ‘ :
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Table B-1l. Water quality parameter codes.

A. METALLIC CONSTITUENTS

101.
102.
103.
104.
105.
106.
107.
108.
109.
110.
111.
112.
113.
114.
115.
116.
117.
118.
119.
120.
121.
122.
123.
124.
125.
126.
127.
128..
129.
130.
131.
132.
133.

(ug/1 unless noted)
Aluminium, Dissolved
Aluninium, Total
Barium, Dissolved
Barium, Total
Cadmium, Dissolved
Cadmium, Total
Calcium (mg/1)
Chromium, Hexavalent
Chromijium, Total
Copper, Dissolved
Copper, Total
Hardness, Total
Iron, Dissolved
Iron, Total
Lead, Dissolved
Lead, Total
Magnesium (mg/1)
Manganese, Dissolved
Manganese, Total
Mercury, Dissolved
Mercury, Total

Molybdenum, Dissolved

MQlybdenum, Total
Nickel, Dissolved
Nickel, Total
Potassium (mg/l)
Selenium, Dissolved
Selenium, Total
Silver, Dissolved
Silver, Total
Sodium (mg/1)
Z2inc, Dissolved
Zinc, Total

B. NON-METALLIC CONSTITUENTS

201.
202,
203.
204.
205.
206.
207.
208.
209.
210.
211.

- 212.

213.
214,
215.
216.

{(mg/1 unless noted)

Alkalinity, Total

Arsenic, Dissolved (ng/1)

Arsenic, Total (ug/1)
Bicarbonate Hardness
Boron

Carbonate Hardness
Chloride ’

Cyanide

Fluoride

Nitrogen, Nitrate
Nitrogen, Nitrite
Nitrogen, Total Organic
Phosphorus, Ortho
Phosphorus, Total
Sulfate

Total Dissolved Solids
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Table B-~3. Water quality data for the Upper Gunnison at Dominguez.

B INGUF 7 PROJFCT

STAFTON {0 HEFEFF [uiNlECr 81 PORTMROES
care S/e5/77 brte s/ 7/19 4474 /20 tugle 1L 1S 422yt W 1a/lR 2 1S 321 Uyt S/ta ARS LRAL RA2W
1o SXa,  ATn, R340, 3an, 480,  2uas, 310, 1ae, 138, 3a9, =S4, 159, tAT,  11an, ana, 807,
tne 3284,  B4Sn, 3700, 3490, @2nn, 2ann,  Pp39.  yial, Rk, %27, STB, O YRAS O GT7IR . leEna . qraTa, 614R, 1427,
1053 AR R DA K VIS WL AR S R A R fod,  «{00, ~ton, =100,
11w 127, fn, LS S K R Vi, 502, Qe t&n, &% L
1086 -3, -3, -, f, 3. by -5, ~5. -3, . -5, -3, -3, -, =&, 3. S.
1ne &, S, A 4, 17, 16, 12. 7. 5. o, -Y. -t 18, £ " 6., b
1n7 225, atu, 19+, 169, 252, 188, 197, Fel, 1T, 112, 173, 1, A4, =3, 3=, Prov, tey,
107 1, U, 1. =1, 2. -1, 3. -1, 2, ?. 3. 4. 1. -1, 3.
1ng -2, -2, =20, P -z, 2, w2, w20,
11e -0, -ia, 12, =10, 1e. -1a, -1i, b B ~tny -1t ol A ey, ~to, -y A U 10y, 1.
111 12, LR 2, 20, 2%, du, i, 15, -far, & i, ER Rt . T, ni, e, 29,
112 Tul, T8& any, 753, 799, 75, T, ons, “r, 462, HaQ a7, 23T, 138, 163, ary, 11,
113 2h, -2, -1, 52, 7o, -1, w5, LY -4, ~21, PR, an, toe, . A, 182, Y-
1n 21%¢0, 2719 4T, 2087, K612, 2don, P01A, oAl LD B 5 I LV A R P LD L S R A LAl I IS
14s 17, 2. -1, -1, -1, -1, 2. =i, 5. i
i1k 17, s -1, -3, -1, 7. 12, 7. 12, 5.
117 a3, . Qa, 80, uy, XN Al 22. a7, an, 39, in, ta, 1, [ sy, LI
114 55, 35, 32, 13, 34, 6, ~e, AL aR IR, a6, er, R, 1%, 19, 3y,
1t 131, 134, A&, s, 213, 110, 66 . 148, Tz, hiy, s, 2%, 1ae taz e, 187, CEN
120 pL.h 1.5 L 0,45 -0, 2.1 4 -0 ., L5 [ [ -n 2 n.3 -0, 2 2.5
121 [ 3,3 1,0 [ nob 8,9 E 1.3 -0, 2 n2 a7 0, $,u -0, 7 B -t 4 PR
tar -9, e, 2T, 17, 20, 9, -5, “, “. 13, -5 .S, =5, - 2, -8
123 =S PT. 37, 26, M3, 22, ve. 2, a, AL PR PR § e. =S 8. 5.
tan .k, -t 1hy =t ~h, -hH, 57, Ley, -t e ., b, =0, 4 "hy by
[P 15, 57, a7, an 35, 1348, 6T, AR, L 179, 1o, -, 118, to7, En -5, -,
12¢ 6,0 6.0 A0 B [ &, 0 .6 n,h CPL N L 1.9 ol s bn 5,1
127 -1, 7. -1, -1, 2. -1, -1, -1 1. -1, -1, -1, -1, 1, 2.
12 =1, 7. -1 2. 3. ia, ~1, -1, -1, -t =1, 1. i, -1, 3. 1.
129 -5, -5, .y, g, -, -, wbi, -t} -0, - - .l -9, -, -, -,
1y 9, -9, -, -9, -9 -3, -9, -9, -, 27, -9, -2, -3, -3, 7. -9, -3,
131 133, 134 176. [ At, 19, 118, taa 90, R, 77, an 1, 16, 5%, Y,
1Pr2 o3, L] -=, 1a, 15, 14, 14, —F, nr, (R R X, 1y, -, L us, 11,
133 21w, FRE, 142, 166, s Quk, PEE 60, 1n N, 111, A 220, 4z, 151, LERIN 1a1,
2ot 1RY, 1R 197, 217, 285, 192, 285, yaf, LN 188, 169, 154, 130, {nl, B, Pho, 173,
2ne -1 -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, 1. -1, “t,
20% -1, !, -1, -1. -1, -1, -y, -1, 1. CEIN -1, -1, -1, -1, ", .,
ant 187, 184, 197, 210, ans, 192, 218, fed, LIS 155, PR, 151, y 80, fed, te, 19, 173,
20% 1,21 n, 2o [P G,09 nong L I N L CURE R 0N, 2% P,00 =i M wu 1% e nt
2ne 0 U 0 7. 0 0 4, 0 0 ¢ 0 8} 0 0 3] 0
an? 24, 14, th, 1R, 13, 16, 15, ih, B, te, 12, v, -1, T, 9, s,
208 -, 0t n, 0y -0,01 «0,01 0,41 a2 O,13 =0 01 = 0t wa 0y L SR BRI | AT | 6,07 €, 00
2nu (IR o3 n, A7 n,ug 4,19 a5t 6,39 nGR? n, 30 R IFd 4, nt [EIRELS B N u, i TS
210 eun t.ho ¢, T8 2,36 1,5%% B, 40 1,98 1,67 LA E Y 1,30 f.11 L kD A2 R 1,17 1,72
21t f noR A1t 0 02 N,01%  a,02a9  a,6n07 o alp o gy L S N TR AR - TR T B S T VRO v d o atg c,nel K
217 o, g1 ot 1.7 -t 1 1,8 n,e 6.0 -t a1 nLg o S 1. 1,5 -, 1 CLE
215 N a0 a, e (LRI 0,00k n,njda n,006 L ¥ ,nii f g n_onad AL I R PRt R e, e aL e novm
AR N,rtd a0, 220 o0 l6d 6,121 [ B L R I L R R R S N (I ARRCS SEVITNS I XU R LR LR TN PR | R L
215 MR, Ten, sxa, 8h%, 865, 650,  LAS,  AeT_ ava, %9t 320, 131, ag 131, cee,  3hs,
2ts Ta4en, 1390, ydEe, 1332, 1238, 1253, 1317, 1137,  Ja%, gos Alk, 747, TR 22, cBe, Tat,  tise,

Ge
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Table C-1. Statistical analysis of the water quality data for the Upper Gunnison at Whitewater.

oA g uFR 2 PanJeor

Blaltoa LRy LONER U 30y AT wWHITEwe 1M
coue Cansttye Nt P Al VAKLaNCe §,0, ok v MA K ML TR ANGE 4

Aake s Grabdbk s M Tep L {0 CONSTITURNTYD derss

I8 abu~Ialim, GISSOLVFD  (nL/L) FELTS A E T Y N L N 4 N w0 1216, gi,

11ty IR

1od  ALuslufun, TaTar  (ud6/i) Lu%R .S L A027F+0R tank,d fla,n 2Eban, 2k, gR%se, 17
108 mawlu=, FISSULVEO (UG /1) tuf 5 Lasuat ¢y 2.1 2aun 197, Tud, S. .2
108 FaIus, TUTAaL  (LG/L) 420,22 L 2hobhilg LA PN ferin, 194, 1574, N
106 Causlum, DE380LvED (ki /Ly . n 0 L 1R33E 40 HIS V9,2 T, Se Z. 4
10 CAbrlua, Tavsl (L /1) . 10,9 ,i821F+up 4,3 3.k ib5, 4, la, 13
187 CalClum  (nG/y) 194,17 LutSir+ta U, 0 an.s 253, uy, eia, 17
TE (HWGHTUM, sEXAVILENT  [0GA ) S04 12BN 0Q 3.5 fns,a 12, 1 1, "x
1ot (oulwlus, Tutal  (pG/u) A, 0, 0, TN 3, TAu, v, I
110 CubPEw, LTS3oLveDh  (ui/y) 13,3 2483580y 1.5 1S 15, te, 5. 5
111 COFPEE, Tufal (UisL) el Y Jédmabang 15.5 5.0 5%, id. “d, s
112 masUnES3, 1072l 88 CACHT  (Bu/L 937.% L S13IReuY 2én,s ap,h RRT, fey, 732, 17
115 TeQyy QISSOLYFD (0471 LA, L EnSeEtUy 305 LY 125, 3. 5. "
114 Iwang TaTal UG/t 41 50,5  LAndT7E405 anyp,u HER I a8, 23k, guody, 17
118 LEal, DISEULYFL (0G/LY 5,0 o, a,e fen s, 3 v, 1
116 LEAM, TulTal UG/ Fo, 3 J333ste0g LI 5.4 11, 1o, 1. 3
117 4GP STus (G Stigb ,5025h403 O -v N Y3, a, Be, 17
T MARGALFSF, C1SODLYED  (ni/1) 5.t TS T K 20,0 be,e Fe, m, 75, 17
P19 HanGasEsE, TothL tuG/L) 1%5,4  ,72%7dr 408 I fui, e e, 50, bld, 17
120 ™MEWCurY, LISSOLYEL (/00 o dg Aok 4 ln ] 102, uu P [ 2.4 Lo
121 MERCUSY, T0Tal  OIp/L0 T.,00 [ 12KTE+G2 §,.59 HER N t5,0 [ 1P2.n0 e
122 MOQUYS0E U, LISLOLVED U6/ ) 13,3 [A32pEsup %.4 43,4 2%, S [ Y
123 wuly=aubnus, I0T4L (u5/7e ) C1e8 JPYThRaUS 16,4 11,5 hb, A 57, i¢é
12a  wlC<kiy NIBSOLYED  (1G/L) 15,3 Lidefe 40y 12,8 1,8 33, ' 27. "
T12Y% mOwELs 10YAL {Mh/L) ’ Le,3 L 1STSr 0y a7 Mo b 194, &, 15, ¢
125 $0TRSSIGA  L4G/LY d,7  JRERGL e 1.5 2.2 7. 2. s, 17
127 SeELemluy, BISSCLVEDN (UG I - T R tubs 58,7 s, 1. 5, &
128 SELEsTUS, Teval (/1) B. ,2lbTE4up a,? 73,1 15, 1. fa, 7
129 SILvkN, DISSODLVED (a0} . a0 gy 0,0 P, 0 9, TR o, o
130 SILvE#R, TaTsL (1L /1) 3,7 Lun93rang 2.7 uy.5 a7, 11, 36, 3
131 Subpum (/1) RT.2  Li18nie+nq 195 4%, % 137, 9, 1o, 117
132 Z1uCy DISSULVED 0G0 I, 0 L124%F 400 3N, h 1R, 4 11n, o 110, 4
133 Z1mCy TuTal (UG0S std.e ,L3auEsug let,” Wi 1252, 102, 11s0,  1¢

®edkt el ey patcedtt TALLTC COMSTITUFNTD vk ws

201 ALwsLItlTy, TUTAL &35 C&CUY (2L sL g F7hets o17n3F Uy BV 23,9 289, [N 1R, Inm
202 &udbn]C, DIASOLVIN (desL) 0 o, H, M W, 0, ", "
ens  ALSFull, Tular  (va/L) O T T R (R T 750 G, 1, [ S
2ot BIfavouns Tk rafftif g 318 L8} {1} Y7a,9 VT8 P00 uy 7 i, 2689, o fan, i=
20%  hitiie (en/L) [P ET N T R 8,483 185,251 AR Ry 3, 0% gyid In
2Nu  LAReuaATE A CACQOY (L /L) o, oa, fhov fyn Yor, 1a, ", 1
Qul (ML ukTLE  {NG/1) ’ 15,8 7135 en2 W, u B, 34, e 16, I~
208 FYAyTGE (mLsL} ’ BN 2RRTE e s 1020068y A RINTR L 14
208 FLpamluE /) . baRTd Latfureng B, A0 Th,Tdb : 0,57 [ONTS Ho5u 1%
210 T ot g, spypath (MG/L) feBhd & 1T79F 0D ¢,.225% 3,824 4,0 1,9% .3 17
211 MITalht ¢ 9]THITE (ML /L) . WaulTd L PIETE .0 drihg N 1383 0y 37w RN TN d,und o o
gle DII@nGea, TJdTal DPranig IR AR Gt PRI RIS 14,05 2.5 (U ey 1n
21y Funyvdoers, GrTHG (ME/L) [ERUITE A B S Y] nLoneuy 11%,45%09 9,ulu it wLudd 17
214 Frbadaridok, TnTLl (H3/1) n, 1212 ,31ter-ny M.l The 145,720k [URR A [FIRARIE-S a,lsy 17
215 SutkAaTE musL) LRS- T S R A R RS 227,48 MALT Tvo, Ry, Tele e

2lm TOTel DIniulvil SOLIDS. (HL/L) 65,9 L1779k sng G212 g, 162w, 251, R Y & U

LE



‘Table C-2. Statistical analysis of the water quality data for the Lower Gunnison at Dominguez.

DOMINRUE2 PROJECT
STATION 193 UPPFR GUAMISON AT DI4THMIFR
CODE CONSTITUENT ME AN VARIANCE 5.0, t OF v A x Ml - RAMGE b

wawkw GROUP By METALLIC CONSYITHENTS dawrxe

£01  ALUMINIUM, DISSOLVFD {UG/L) 815,09 L,p983E+0g 264,02 63.% 1120, i, tnll, s
102  ALUMINIUM, TOTAL  (UG/ZL) 571%,1 74816408 Bpag 4 1514 Inann, 47, 360273, 17
103 BaRIUM, DISSULVED  (UG/L) Vada,n o, 0.0 0,0 tou, 104, n, 1
104 BARIUM, TOTAL (UG/L) 377.% JRBULE+NS 294,0 77,0 Qfn, 104, L g
185 CADMIUM, DISSOLVED (UQ&/L)Y 5,0 L2600E+0y 1.4 AP e, 3. 3, 4
106 CADMIUM, TOTAL (UG/L) 14,3 LUnSRE40Y 204 14,5 i, 4, &0, 13
107  cALclur  (MG/L) 154,88  3905E+40y 62,5 dn 4 2%2, 53, tv9, 17
19B  CHRQMIUM, WEXAVALENT (UG/L) 2.5  JIU73E+D) R an,7 4y 1, 3.1
109 CHPOMIUM, TOTAL (uUG/L) n,0 0, [ONE 0 ", n, ., 0
130 COPPER, DISSOLVED (UG/L} 12,0 0, b8 By 0 to, 12, n, 3
111 COPPER, rtoTAL (UG/L) 32,1 J3b60tE+03 19,0 59,7 e, 12, nd, 13
112  HARDNESS, TOTAL 85 CACO3  (MG/L) 565,68 LS2R1E4+0S 2290 Un kA LRI 138, Tax, 17
113 IRON, DISSOLVED  (UG/L) 67,9 L15h0F 401 19,5 SH, & 152, o, 126, 1t
114 IRpN, TuTAL (UG/L) 4937,% k64158408 809 4 162,2 Juanp, RN 3I3R%1, 17
115 LEAD, DISSOLVED (UG/L) 6,0 L SU00F4ND 7.3 122,58 17. 2. 15, d
116 LE&D, TOTAL (UG/L) 9.8  L2750E+02 5.0 ka2 17. 2. 15, [
117 MAGNESIUM  (MG/L) 43,1 LO1S4E+03 2u A 87,k n, NS PO 9%, 17
118 HMANGANESE, DISSOLVED  (UG/L) 39,6  L2733F.03 16,5 dy 8 th, 1S, 51, e
119 MANGANESE, TOTAL (UG/L)Y 135,7 ,7661E+00 87.% 61,5 3an, a8, 3au, 17
120 MERCURY, DIssolLVED (UGB/L}Y 0,92 ,S599sF+0n 0,77 ad, 41 2.5 n,e 2.3 1t
121 MERCURY, TOTAL (u6/L) 1,92 L3054F+0 1,7% G ug a0 n, e .7 14
122 MOLYBUEKNUM, DISSOLVED (LG/L) 14,9 R901E+02 7.7 51,9 27, [ 21, g
123 MQLYBDEMUM, TOTAL (UG/L) . 1.8 ,1227¢+03% 18,0 L 1E, &, 7, 13
124 NICKEL, DISSOLVED (UG/L) 35,7 LU4623F 403 1.8 b3 57. 1, uy, 3
- 12% NICKEL, TOYAL (UG/L) Ti.6  ,2431k4+04 49,3 bR H 179, 10, 169, 14
126 POTASSIUM  (MG/L) 4,7 L2B1iE+0Y 1.7 3u,7 7. > PO

127 SELENIUM, DISSOLVED (UG/L) 3,0 LT7333E40y 2.7 an,3 7, 1. 0. 4
128  SELENIUM, TOTAL (uG/sL) 4,7 JHAETE+D| 3.1 ~T,3 v, 7. 8, &
129 SILVER, DISSOLVED (uG/L) 0.0 n, a0 (e o, o, a, n
130 BILVER, TYUTAL (UB/L) 18,0 (16206403 12,7 70,7 AT, s, 18, 2
131 SUDIUM  (HG/L) 80,1 14snE40y 38,2 45,8 134, 14, 184, 1s
132 Z2INC, DISSOLVED (uG/L) 3,9 ,T820E+03 28,0 ¥0,5 i, 11, 10, 12
133 ZINC, TOTAL (UG/L) RS54, 1  ,22BUE+NS 181,14 849,.% I ie, S9a, 17

*hxd® GROUP R NUN=METALLIC CONSTITUFNTS wwtsk

201 AUKBULINITY, TUTAL &S Cacn3y  (MG/L) Y138 ,9u9Qp4(y 31,5 14,2 et7, aa, 1en, 17
202 ARSENIC, DISSULVED (UG/L) N0 0, 0,0 A o, Ve AN o
203 APSFNIC, TOTAL (UG/L) 4,5 LU5NNE404 2.t 47,1 o, 3, 5, 2
204 BICAFBONATE HARDNESS AS CACO3  (MG/L) 173,11 ,95%6E+0% 30,9 17,8 AR L 124, 17
26S  BQHON  {MG/L) B,461 L 2R03E+0p 6,892 114, %47 1,12 n,ns 1.37 to
Zn6  CARBOMBTE AS CACO3  (MG/L) 5,5 LUSONE.0q 2.1 31 n 7. a4y, 3. ?
207 CHLOHIDE  (MG/L) , 13,3 ,3321E4N) 5. R L, LN i, AL T -
20k CYANIDE  (MG/L) 0,058 ,2733E=02 0, N8 91,10 Ton,g L0y N1z A
209 FLUORIDE  (MG/L) . G,2n1 LU0ZdEwuy 6,01 T, TXn s LI LS
210 NITROGEN, HITHRATE  (MG/L) 1.728  _1213E+D0y 1,102 T mE, 77 I A nyng d,ex 17
211 MITROGBEN, NITRITE  (MG/L) 0,010k ,7HS2E=Ny D,0083 H3, 4t Wyt e 2,083 e
212 NITROGEN, TOTAL ORERAMIC  (MG/L) . 0,32  L22%3F+00 n, a7 D S [ ot 1.7 13
213 PHOSPHURUS, ORIWND (MG/L) 0,0092 LRRG3E=94 A,66062 AT 8074 AN e RETIELY- TR b {
214 PHOSPHORUS, ToTal  (MG/L)Y 0,1549 ,627SEeny 0,280% 13,7917 1. b a tin 1,90 17
215 SULFATE  (MGsL) A48 ,9 L 4419F 4GS 210, at. 175, B, edt, 1k

216 TOTAL DTRSULVED SOLIRS  (MG/L) GHY,9 L 1B1TE40g 4ot s an 8 [ o 77, 1784, li

8¢
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Table D-1 Comparison of water quality data for the Lower Gunnison at
Whitewater with the proposed Colorado Water Quality Standards,

DONTGE D FEJELT

STLYIUN ng LowER Gt iI5hn &1 amltEralr®

i ¥ @ bytep R 9F PERNCE Y
cneg CoMSTETHE AT . STerERD  SOURCF [ X1 S PN SAVTLES ExLeecIsg
163 ALUATHIUS, PISS avFn (821} §0n 0an L8 13 1% e1,2%
16 pARTuY, YJTAL (M57L) fona nge 5 t L} 11,11
1oe CaRMIUM, "TOT4L  LUGAL) 1p.000 &t A 13 1,54

1a, 008 £33 & 13 b, %4

D udn 3TN ] ¢ 13 0,60

1,000 suyz 1 i3 7,69

R,000 ARZR 0 13 0,00

10,000 s34 “ 13 a,00

15,009 ARGM 3 13 23,08

109 CHROMIUN, TOYAL  (UG/L) 1h0, 00~ 6 0 1 0,00
59,000 Lb3 o ] 5,00

180,000 &R o b 6,00

111 COPPER, YOYAL (WG/L) 200,000 [\d 4 14 F Y]
1000, ,000 65 0 14 0,00

10,000 LB ) 14 0,00

10,000 ant2 2 i 10,29

1o, 000 2R2X o 1d 0,00

20,000 ABRIG [} i4 0,00

a0, 000 ApG4 3 14 21,43

113 IROH, DISSOLVED tuGrid en, 000 a% o & 0,00
1314 IRON, TaTAl  (UG/L) 1600 ,000 &6 i3 17 76,47
116 LE2Dy TOTAL  (NG/LY 100,000 AG 0 3 6,00
50,000 WS o 3 0,00

4,000 ARLY 0 3 0,00

25,0800 308 0 3 0,00

sa,000 423 a 3 Dna

106,000 FEXT] [ 3 n,e0

155,000 ARG [ 3 L 0,00

117 MAGNESIUM  (MG/L) 125,000 w8 0 17 0,00
118 MANGANESE, DISSOLVED (UG/L} 50,0600 »g 3 17 17,6%
119 MANGANFSE, TOTAL (UG/) 200,000 114 3 17 17,05
1000,000 Y 0 17 0,00

121 MERCURY, TOTAL {u6/L) 2,000 L3 2 1?7 fo,6?
0050 AR 12 12 100,00

125 NICKEL, TOTAL  {UGsL) 200,000 [y ¢ 12 6,00
50,000 Anpd 0 12 0,60

100,000 P-4 0 12 0,00

260,000 2823 o 12 6,00

300,000 AB3d o 1? 6,00

Qs o000 ARGE 0 12 0,00

128 SELENIUH, TOTAL Lue/L) 20,000 G @ ? S.oU
10,000 w§ 1 7 14,29

50,000 AR [ 7 0,00

130 SILVER, TOTAL (UG/L) 50,000 WS 0 3 0,00
va100 ABLI ] 3 ©,00

g, 100 ARy o 3 0,08

0150 AR23 0 3 0,00

0,200 R34 [ 3 4,00

. 0,250 ARCd 3 3 100,00

133 Z2INC, TOTAL  (UG/L) 2000,000 AG [} 16 0,00
5000,000 WS 0 16 0,040

S0,500 ABLY ] 16 0,00

50,000 L5352 3 1h 8,75

{00,060 LB23 ¢ 16 ¢.en0

3ng, 00 (332 a0 16 0,00

- H00,000 ARG H {6 6,25

202 ARSENIC, DISSOLVED (UG/L) jon, 000 110 0 L] 6,00
50,800 we [d [ 0,00

58,000 AR o o 8,00

26%  BORONW  (MG/L) 750,000 AG 0 15 0,00
207 CRLORIDE  (AG/LY . 255,000 w5 0 16 0,00
20F CYANIDE (MG/L) g, e0n AG [ 11 00U
0,200 L) 4 11 0,00

[P a] 1] 1 11 1oe,00

209 FLUORIDE (MG/L) ’ 2,400 w5 o 18 0,00
210 NITRGGEN, HITRAYE (MG/L) 108,000 46 0 17 0,00
16,000 L3 o 17 e,0C

211 HNITRUGENW, NITRIYE (MG/L) ) 16,000 AR ? 16 0,00
. 1,000 vs (o 14 0,00

0,080 LAL 1 1o 5,25

0,570 AR~ 3] 16 0,00

21% SULFATE (MG/L) 250,000 nS 13 ia By,e%

AuaTiC wlnTs
a0 ATV {TOLY)
bl ESeRTIC EIUTR (a0
AL PeurTIE MIOTE (T8 mawinbE%) LESS Tnas Qo)

$NUFCE COLEDSY 6 m
z
¥
®
AE1Z z 25110 STOTA (1L)iy wadhap2sy 1id=Foe)
®
1 3
14
*
*

b

LLE2S Awt 0112 m10te 10120 maennt 6 dadelnu)

A28 Foumbfiny

LR : CTAVE LT el waRANY STE GOFETES Brai 447}
' PR | SR

(3] CLADD 2 Whr v A¥Er SBFFLY
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Table D-2 Comparison of water quality data for the Upper Gunnison at
Dominguez with the proposed Colorado Water Quality Standards.

BOHINGUEZ PROJFCTY

STATION 19 UPPER GUNNTHON AT DOMINGUES

HiHEEP MIMBER OF  PERCENT
{00E CONSTITUENT STALW[ LRD  SOURCE LYLEEDING §4vPLES ExCLEQING
161 alumiInIus, DISSOLVED  (UG/L) 100,000 %8 15 18 100,00
104 gAY, TOTAL  fussL) 1890,000 NS o ° 0,00
168 CADMIUM, TOTaL  (UG/L) 10,000 LG & 15 40,950
10,000 ) [ 15 40,00
0,400 Bl b f 15 0,n¢
§.,000 AR12 2 15 13,33
5,008 2821 s 15 6,67
10,000 ARy 4 15 N o0
15,000 rug u 15 25,67
109 CHROMIUM, TOTAL {UG/L) 100,000 AG o o f,00
50,000 ws o o 0,00
fa0,000 AR @ n 0,00
111 COPPER, TOVAL (UG/L) 2us, poe AG 0 13 2,00
1000000 “s 4 13 0,00
10,000 ERL1 0 13 6,00
10,000 PN 2 13 15,36
10,000 Ania t 13 7,69 .
20,000 AHld o 13 f,00
PEN-17 ARGy i 13 Te69
$13  IRONs DISZOLVED  (UG/L) Iva, 000 W& [ 11 a0
114 IRy, TOVBL tUG/L) jonen, 000 ih 15 17 BE 2u
$1e  LEAG, TOTZL  (UGAL) 160,066 45 ¢ & 0,09
50,000 %8 0 5 0,00
4,000 2601 ¢ & 0,09
25,600 ALY R [ 5 0,00
84,000 AHZE o 6 roeb
100,000 AR3A ° ) 08,00
156,000 ARGY o [ 9.00
117 MAGNESTUA  (MG/L) 125,000 ®S 0 17 N
118 ManGinEsf, DISSALVED  (NG/L) 50,000 "3 s 16 31,25
119 MANGANESF, TODTAL (UG/L) ana, 000 26 3 17 17,65
1000,000 FL} ¢ 17 ¢, 00
121 MERCURNY, TOTAL (UGAL) - 2,000 AS 5 14 5.7
n,050 AB 14 $u 190,00
125 NICXEL, TOTAL  (uGsly 206,000 - o 14 L0
50,000 ARL1 a 1u .00
00,008 AR1? 1 14 Ty
2u0, 000 ARES O 14 6,00
306,000 AR3A ® 14 0,00
. 40,000 Py o 14 [
126 SELENIUW, TOTAL (uG/7L) 25,000 AG o [ o400
15,600 “S o 6 5,00
T . 50,000 4B n b (R0
130 SILVER, TOTAL (UG/L) 50,000 #8 e ce 8,00
0,00 ARLY 0 ¢ .0
a, 100 ARE2 1 2 0,00
0,150 AB23 © 2 e, 00
a, 200 AWl o 2 5,00
: ’ 0,250 AlGa 1 H So,n9
133 2I%8C, TOVAL  (LG/L) 2000,590 X 0 17 0,00
’ 000,000 | kS o 17 0,00
50,000 ki 0 17 0,00
50,000 An12 2 17 11,76
110,000 LB23% i 17 5,88
Ipa,000 AR3a o 17 o,00
] 06, 600 ABGA 1 17 5,85
202 ARSENIC, DISSULVED {ue/L} {rp 000 AG o n 6,00
55,000 w§ o [ 5,08
. - 0,000 33 i o 0,00
205  BOROA  (KG/L) 750,000 AG o 16 0,00
207 CHLORINE  (MG/L)Y 250,000 w5 4 1% 0,00
208 CYARIDE  (MG/L}) 0,200 L AG 4] 8 0,00
0,200 ws [ & 0,00
e,00% AR & 8 100,00
209 FLUDRILY  (HG/L) 2,400 w5 4 14. Bty
210 HITRGGER, NITRATE (“G/1) 140,060 26 ¢ 17 G,
qo, 00 -5 [S 17 L
211 NITROGEN, BITRITE  (nG/L) 1h, 600 ig @ 16 a,ne
f 000 a8 4] 16 0N
¢, e80 Al o i i, 04
- f, &1 e i 16 #,00
215 SULERIE {MG/1) 256, 800 L2 13 16 81,25
SUMPCE CODES AV g AL TIL v 10T
AHE & ACUATIC sfuta ((0OLC}
AR B SUUNITL GjuTé gaaly .
Aebl oz ACHIYIC =101y (1. T4y »2RDF 55 LESE Tren (10
FUL2 & AL ORTIC RICTA (Y T2L MENPHESS) 1pue260)Y
BH2L & SGdATIC BIofa {16TIL Faqiinf ey é’n“-h"o)
BRTa o 2UAYEC KINTA (TOVAL »auDNFSS)E Intednuy
EnGE & EIRATIC plOta (YOTLL wawpnNi85F GEELTER Tsan doN)
A6 & AGRLCULTURE
WS v CLASS 2 Raw waTER SUPPLY
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