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Introduction

Scope of study

The United States Bureau of Reclamation (USBR) is currently evaluating
plans to construct a multipurpose reservoir on the San Miguel River 32
kilometers (20 miles) below Tellufide, Colorado. As part of the environ-
mental assessment for this project, the Utah Water Research Laboratory
(UWRL) was contracted to conduct.an intensive water quality study on the
San Miguel River and its tributaries in the vicinity of the project area.
In this study water samples were collected during the period from May, 1977,
to August, 1978, on a monthly basis from three sites on the San Miguel
River and from Leopard Creek. Samples were analyzed for 49 water quality
parameters. The data collected during this period were used to evaluate
the existing quality of water at each site with respect to various water

uses.

Project description

The plans for this project had not been finalized at the time of this
writing, but a tentative plan is described in a USBR planning report (USBR,
1978). 1In this plan, the Saltado Damsite was to be located in the San
Miguel Canyon 32 km downstream from Telluride, Colorado (Figure 1). The
reservoir will have a total capacity of 3.20 x IG? m3 (26,000 A.F.) and a
surface area of about 154 hectares (380 acres). The project will provide
47 x 106 m3 (38,211 A.F.) of water for irrigation and 37 x 106 m3 (30,081
A.F.) for municipal and industrial use per‘year. In addition to the
reservoir, the project will include a nine mile long pipeline to Norwood 11ill,

a 1lift station at Norwood Hill and a canal on the Wright's Mesa to con-

duct water to farmlands. Project features are summarized in Table 1.
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(1)

Table 1. San Miguel Project Statistics

Saltado Reservoir

Height above streambed (ft.)
Crest length (feet)
Active capacity (acre-feet)
Inactive capacity (acre-feet)
Water surface area (acres)
Total pool
Inactive pool

Average depth (ft.)

B

Project Supply (acre-feet)

Irrigation
Municipal & industrial

Total

Economic Analysis

Average annual costs
Average annual benefits

Total benefits: cost

Mgource: USBR (1978).

210
800
24,000

2,000

380
65

68

38,000
30,000

68,000

2,635,000
3,518,000

1.15:1



The San Miguel River Watershed

The San Miguel River system originates in the high granite peaks of
the San Juan Mountains that surround Telluride, Colorado and empties into
the Dolores River, 51 km (81 mi) from its source, at Uravan, Colorado
(Figure 1). From the highest point in the watershed, Wilson Peak (el.
4,270 m) to the Saltado Reservoir damsite {el. 2136 m) there is an eleva-
tion drop of 2,134 m. Above Telluride cascading mountain streams feed the
river. The river between Telluride and the confluence of the South Fork
the river runs through a half mile wide valley that is used mostly for
grazing. Below the confluence of the South Fork the river valley narrows,
and the 40 km section between Placerville and Pinyon Bridge is a narrow
canyon. The Saltado Reservoir damsite is located in this canyon.

Many metals mines are still active in the headwaters area and there
are numerous tailing ponds on the main branch of the San Miguel River above
Telluride and on the South Howard Forks near Ophir. Smith (1977) found the
main stem above Telluride and the Howard Fork to be nearly devoid of fish
life and attributed this lack of fish fauma to the impact of metals mining
activity. Deposits of iron oxides were noted along the Howard Fork. Smith
(1977) reported that metal pollution in the San Miguel River was a major
problem in the 1950s and 60s but that the upper part of the river is now
relatively free from metals problems. Water quality data collected by the
Colorado Department of Health {(from Smith, 1977) are pfesented in Appendix

Al



Methods

Bottles to be used for sample collection were prepared at the UWRL
and sent to 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 Nalgéne 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 analyses of '"total" metals and the other reserved for
the analyses of "dissolved" metals. All sample bottles were prepared
prior to shipment using a rinse with dilute HCl followed by three rinses
with high quality distilled water. Prior to shipment, 1.5 ml of 50 per-
cent HNO3 was added’to each sample bottle reserved for the analyses of
"total" metals.

In Colorado the staff of the USBR or of the consulting firm cf A
and § Consultants, Inc. collected samples from each water quality station.
Samples were packed in ice for the return trip to the UWRL and shipped via
Greyhound bus. Samples usually arrived in Logan the following afternoon
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 u "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/NO2 were preserved as outlined in Table 2.

Immediately following sample coding and pre-treatment (filtration
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 samplesvfor NG3/NO2
and cyanide were preserved.

The analyses of calcium, total hardness, sulfate, chloride, total
dissolved solidé, 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 analysis to determine the means, maximum,
minimum, range, standard deviation and coefficient of variation for each
constituent. TIn addition the water quality data for each station was
compared 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 the concentration
of a constituent exceeded the proposed standard for that constituent 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 1s below the detection limit of analyses
it is below the prOposed standards. For some metals {cadmium, mercury,

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



Table 1. Analytical methods used in water quality survey.

Analysis Units/Sensitivity Method

Non Metallic Constituents

Total hardness ‘ 1 mg/l as CaCO3 EDTA Titrimetric. S.M.
p. 202

pH ' pH electrode. 5.M. p. 460

Total alkalinity 1 mg/1 as CaCO, Potentiometric. S.M.
p. 278

‘Carbonate hardness 1 mg/1 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 mz/1, 2 place Titrimetric (HgNOB)
S.M. p. 304

Sulfate, dissolved mz/1, 2 place Turbidimetric (BaClz)

: S.M. p. 496

Fluoride, dissolved mz/1, 2 place Ion selective electrode
S.M. p. 391

Cyanide, total mg/l, 2 place Ion selective electrode
S.M. p. 372

Phosphorus, total mg/1, 2 place Persulfate digestion
S.M. p. 466

Phosphate, ortho mg/l, "2 place Ascorbic acid
5.M. p. 481

Nitrogen, total organic mg/l, 2 place Kjeldahl. S.M. p. 437

Nifrate mg/l, 2 place Cadmium reduction {automated)
5.M. p. 620

Metallic Constituents

Aluminum, total; ng/1l, 3 place Atomic absorption (AA)
dissolved S.M. p. 152
Arsenic, total; ¥g/1, 3 place Atomic Absorption (Vapor

dissolved generation) S.M. - p. 159



" Table i. Continued.

Analysis

Units/Sensitivity

Method

Barium, dissolved2

Boron, dissolved

Calcium

Cadmium, total;

dissolved

Chromium, dissolved2

Chromium, hexavalent

Copper, total; dissolved

Iron, total; dissolved
Lead,vtotal; dissolved
Magnesium, dissoclved
Manganese, total;

dissolved

Mercury, total;
dissolved

Molybdenum, total;
‘dissolved

Nickel, total; dissolved
Potassium, dissolved

Selenium, total;

dissolved

Silver, total; dissolved

ug/l, 2 place

mg/1l, 2 place

mg/l, 2 place
ug/l, 3 place
ug/1l, 3 place

ug/l, 3 place

ug/l, 3 place
ug/l, 3 place
ug /1, 3 place
mg/l, 2 place
ngl, 3 plaée
ug /1, 3 place
ug /1, 3 ﬁlace
ug /1, 3 place
mg/l, 2 place
ug/1l, 2 place

ug/1,43 place

Atomic absorption
S.M. p. 152
Carmine. S.M. p. 290

Titrimetric (EDTA)
S.M. p. 189

Atomic absorption (Flameless)
EPA p. 78

Atomic absorption (Flameless)
EPA p. 78

Colorimetric, S.M. p. 192

Atomic absorption
S.M. p. 148

Atomic absorption
S.M. p. 148

Atomic absorption (Flaméless)
EPA p. 78 ‘

Calculated from calcium
and total hardness

Atomic absorption
S.M. p. 148

Atomic absorption (Cold
vapor) S5.M.p. 56

Atomic absorption (Flameless)
EPA p. 78

Atomic absorption (Flameless)
EPA p. 78

Flame photometric,
S.M. p. 234

Atomic absorption (Vapor
generation) S.M. p. 159

Atomic absorption (Flameless)
EPA p. 78



Table 1. Continued.

Analysis Units/Sensitivity Method
Sodium, dissolved ‘ mg/1l, 2 place Flame photometric, S5.M.
p. 250
Zinc, totalj; dissolved ug/1, 3 place Atomic absorption, S.M.
p. 148

1Sources of analytical methods:

S.M. = GStandard Methods for Examination of Water and Wastewater.
l4th Ed. (1975). APHA.
EPA = USEPA (1976a). Methods for Chemical Analysis of Water and
: Wastes.

2TheSe analysis were not included in original contract. Analysis of these
constituents began in January, 1978.
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Table 2. Methods of storage and preservation of samples used in the water
quality survey.

Constitutent Preservative Storage

Metals1 3 ml 507 "mercury free" Several months (refrigerated)
HN03/1

TKN 0.8 ml conc. H2804/1 Max. of 7 days in dark amber

glass bottle (refrigerated)

N03~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

lsample bottles (500 ml) for "total metals" contained 1.5 ml, BNO, when
shipped to field. '



'yli

aquatic biota are below the detection limits of analyses. Since there may
have been instances in which the concentration of one of these metals was
less than the detection limit of analyéis but still greater than the
proposed standard for the protection of ﬁhe aquatic biota, the comparisons
for these metals with the proposed standards in Tables 6 and 7 are enclosed

in parenthesis,
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Results

The water quality data collected in this study are presented in
Appendix B. Statistical analyses of thes: data; including the mean, maxi-
muﬁ, minimum, range, standard deviation and coefficient of variance for
eéch constituent are presented in Appendix C.

The sampling period for this study began in June, 1977, and ended in
August, 1978. During this period 44 analyses were to be performed be-
tween June, 1977, and December, 1977, and 49 analyses were to be performed
between January, 1978 through August, 1978, for a total of 2,976 analyses.
One hundred and seventy-six of these analyses (5.9 percent of the total)
were omitted because samples were not collected on June 13, 1977 (Round 2).
Twenty~four analyses were omitted (0.8 percent of the total) because samples
leaked during transit. Finally, 28 water quality analyses were omitted
- (0.9 percent of the total). Thus, during the entire sampling period, 92.4
percent of the scheduled analyses were performed (Table 4).

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

calculated as follows:

+n -n
% error = ]Z¥+n"EM | x 100 (1)
IM - IM

The ion balance calculations for each sampling period are presented in
Table 5. A frequency distribution of the errors in the ion balances for
each station is presented in Table 6 and Figure 2. During the entire study,
the error in the ion balances vas less than 10 percent for approximately

80 percent of the samples.
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Table 4. San Miguel water quality survey - Missing parameter values.?
Sampling Station Analysis not performed Reason for Omission
Round
1 25 Total manganese Analysis omitted
28,29 All No samples
received
2 24,25,28,29  All No samples
received
3 25 Boron Analysis omitted
28,29 Diss. aluminum; total Analysis omitted
organic nitrogen
4 28,29 Total organic nitrogen Analysis omitted
9 24,25,28,29 Fluoride Analysis omitted
10 29 Chloride, fluoride, cyanide, Sample bottle
nitrate, nitrite, total org.  leaked in
nitrogen, ortho phosphate, transit
sulfate, TDS, calcium, hex.
chromium, total hardness
13 24,25,28,29  Arsenic (tot.; diss.); Analysis omitted
' - gselenium (tot.; diss.)
16 25 Calcium, hex. chromium, Sample bottle

total hardness, chloride,
fluoride, nitrate, nitrite,
total org. nitrogen, sulfate,
TDS

leaked in
transit

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

be calculated.

species (HCOZ, CO§) could not be determined.

When alkalinity was not determined, inorganic carbon



Table 5. Ion balance calculations for the San Miguel water quality study.(l)

STDS Sum of the constituents (mg/t)
MTDS Laboratory weasured TDS (m3/)
5C Sum of cations {(meq/t}

SAN MIGUEL PROJECT ADIFF Absolute difference between SC and SA (meq/2)

(ADIEF)/(SC + SA) x 100

Indicated date where one or wore constituents have not
been recorded.

" ;{_ ) - = Indicates that the concentration was below detection limit.

ERR{Z)

SA = Sum of anions (meq/a)
STATION 243  SAN MIGUEL NEAR Pl ACERVILLE * =

5/25/717 8/16 6/30 7719 8/24 /2t 10719 11715 12713 (/18778 2/15 3/2% 4718 S/18 6/16 7/1% B/2u

0.0 41,0 n,0 52,0 72,0 sU, 0 7.0 77.0  ARi,n Tn,o Aa,0 Ti,0 68,0 49,0 31,0 3d,0 65,0

G 0,0 .%,0 4,0 1,0 2.0 10,0 2,0 4,0 2.0 T.0 12,0 3,0, wi,0 1,0 2,0 3,0 5,0
ha 0,0 3,0 0,0 9,0 7.0 26,0 ta,0 5,0 8,0 5,0 6,0 9,0 7.0 3,0 4,0 5,0 5,0
K a0 1,0 0,0 1.0 1,0 1,0° 1.6 1a1 4,1 6.9 1.0 t.6 1.3 3.0 3.0 2,0 2.0
HeU3 0,9  Sa,o0 0,0 82,0  Be,0 78,0 A9,n 138,60 94,0  BK.0 92,0 BB, 79,0 104,90 48,0 ag . 78,0
a3 0,0 6,0 0,0 0,0 8,0 0,0 0,0 0.0 0,0 0,0 0,0 ) 0,0 6,0 0,0 n,0 0,0
cL 8,0 1,0 0,0 2,0 =1,0 2,0 4,0 2.0 2,0 1,0 1,0 2,8 5,0 1,0 2,0 2.0 1,0
504 0.4 52,0 0,0 107,0 48,0 81,0 145,60 93,0 -inS5,0 00,0 163,0 90,0 KA,0 44,0 SS.u 69,0 B8O
51nsg 0,0 156,0 0,0 264,0 210,0 262,00 128,46 32,1 96,1 271,% 359,00 26d4,6 2283 204,0 (45,0 163,00 243 9
nIns 0,0 182,0 e,0 276,0 214,00 190,0 u3,0 270,0 232,0 216,00 3INL,0 296,00 1Te,0 174,0 328,0 137,80 210,0
5€C 0,000 2,613 0,000 3,917 4,087 S,173 6,483 0,497 4,659 4,309 S,46% 4,222 4,731 2,735 1,962 2,242 3,923
5a 0,000 2,103 o,000 3,924 2,599 3,303 4,912 4,783 4,123 3 870 5,062 3,690 3,137 2,996 2,162 2,451 3,392
ADIFF 8,000 0,451 o,00¢ 0,007 1,488 1 _B70 n,429 0,336 0,537 0,439 0,203 0,532 0,594 0,208 0,199 0,41 0,531

ERR(X) 0,000 9,435 0,000 0,095 22,253 22,062 4,567 3,661 6,112 S_.369 1,896 6,772 8,651 4,563 4,835 5, 1a6 7,262

SA&N MIGUEL PROJECT

STATION 29: 5aN MIGUEL AT NATURITA

%* % - * %*

5425777 b/1e 6730 7719 8724 9/21 10719 11/1% 12713 1718778 2715 3721 4/18 Ss18 /186 1/18% A/ed

ce 0,0 Sk, 0 0,0 179,00 137,00 122,0 112.6 223,0 16,0 77.0 95,0 87,0 50,0 44,0 37,0 50,0 0,0
] 6,0 9,0 0,0 15,¢ 44,0 56,0 18,0 S3,0 8,0 14,0 27.0 18,0 -1.0 2,0 2.0 5.8 0,0
1 8.0 A0 0,0 59,0 27,0 49,0 20,0 62,0 23,0 12,0 19,0 21,0 9.0 4,0 6,0 8,0 33.¢
K 0,0 1.0 9,0 uon 3,0 2,0 2.2 2ab 4.5 1.1 1.3 2.0 1.5 4,6 4.0 2.0 4,9
HCG3 [ 17,0 a0 204,n T3.0 145,00 119,00 191,00 129,00 101,0 135,00 1220 A0 92,0 6f,0 SB,0 1940
cad 0,0 n.0 n,0 15,0 0,0 6.0 0,0 12,0 0,0 0,0 0,0 a,n 0,0 6,0 0,0 0,0 0,9
ci 05,0 i, 0 0,0 10,0 5,0 6,0 6,0 14,0 6,0 4.0 7.0 6,0 10,0 LS 2,0 1,0 u,n
sniy 0,0 52,0 6,0 06,0 72,0 410,06 231,0 Ti1,0 253,00 14%,0 27O,.n  181,0 43,0 a0 65,0 R2,0 0,0
51.8 N 205 ¢ 0,0 1092, 0 Rat,h 79,0 S0B.2 1273,6 S25.6 354,01 543,31 #a7,.n 1935 1G85 {774 20m,0 2311,
nwIos G, PRAE, 0 N7 1474,0 680,00 48,0 163,00 121a,0 4980 291,80 w96,0 487,00 170,0 154,70 (44,0 2040 0,0
SC N,0006 4,008 0,000 12,835 11,707 12.F7T 7,994 18,800 6,607 5,544 T,RZy T 2B 2,925 2,652 2,374 3,305 1,534
S$a fa0un 2,623 0,000 17,279 3,100 11,7235 7,389 19,588 A 017 5,152 8,706 6,378 2,777 2,914 2,630 2 95 3,870

71

ADIFF 0,000 1,385 0,000 4,444 R,oe07 1,452 0,837 0,757 1,410 0,392 0B85 0,908 0,147 0,763 0,25~ 0,416 2,342
FRR(X) 0,099 20,895 0,000 14,758 SRJ127  4,6R1 4,149 2,006 9,639 3,668 5,358 6,645 2,587 4,P20 5,108 A,612 43,232



Table 5. (cont’d) Ion balance calculations for the San Miguel water quality study.(l)

STDS = Sum of the constituents (mg/i}
MIDS = Laboratory weasured TD3 (mg/i)
SC = Sum of cations (meqfi)
SA = Sum of anions (meq/t)
ADIFF = Absolute difference between SC and SA (meq/f)
SAN MIGUEL PROJECT ERR(Z) = (ADIFF)/(SC + SA) x 100
' * = Indicated date where one or more constituents have not

STATION 29% SAN MIGUEL AT SAWw PIT been recorded. .
- = Indicates that the concentration was below detrection limit.

* * * %

5785777 6716 6730 T7/19 &/24 /21 10719 1173185 12713 1/18/78  2/1% 3/24 4/718 5/18 8716 7719 | 5724

(4 (] D 0,0 &3, 0 73.0 68 0 77.9 B8h.0 E7 .0 87,0 ALy 17.¢ 36,0 Se,1 32,0 38,9 0.t
G a,0 5,0 o0 Ten 2.0 11,0 11,0 “1.0 18,0 b0t 6,0 15,0 3.0 =30 2.9 2.0 4,0
hh .0 LI 0,0 9,0 b,0 23,0 20,0 5.0 7.0 3.0 5.0 &, 7 6,n 4,0 .U 4,0 S.0
¥ [ 6,4 i, 1ot 10 1,0 1.5 1.8 4,0 [ u,9 1.6 1.1 1.0 3,0 .0 ]
reC3 [ 2,8 o0 Ta,n 69,0 67,0 68,0 T&.0 Ta,0 87,0 30,0 19,0 4.0 b4 0 Y-8/ 84,0 [X2R"
col n,n n,0 ALl 0.9 0,90 0,0 0,0 0,0 0,0 0.0 0,0 0,0 a,0 [PRY] [ 0,90 0,0
(4% 0.0 0.0 0,0 1,0 1,0 2,0 2.0 T.0 2.0 1,0 () 1.0 6.0 .3 2.0 2.0 . =1,0
£o4a c,0 0,0 0,0 113,.0 1,0 128,00 119,00 177.0 is3,0 Y20 0,0 120,82 178,0 £S5,y By, 0 HL,0 123,
570§ 2,0 9,0 a0 273,80 193,84 2% ,3  294,.% 354,% 360,u PSR,9 41,9 301,6 dee,l 18”5 (a3 e tul.n 2750
“I08 G, 5 8,0 nge 282,00 218,00 216,00 3lo,9 28A,0 £75.,0 277.0 0.0 276,27 294,0 191,05 124,0 122.0 23v,0
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Figure 2. Frequency distribution of errors in the ion balances for
the San Miguel water quality study.
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Table 6.

Station # 29:

San Miguel
River at Sawpit

Err(X) Number Z of total
0-5 3 23.1
5 - 10 5 38.5
10 - 15 3 23.1
15 - 20 1 7.7
>20 1 7.7
Missing Data 1
Total 14
Station ## 24: San Miguel

River at Placerville

Err(%) Number % of total
0-5 6 40
[_ 5 - 10 7 46.7
10 - 15 0 0
15 - 20 0 0
»20 2 13.3
Missing Data 0
Total 15

(1)See Figure 2.

Station #28:

17

Frequency distribution of errors in ion balances for the
San Miguel water quality survey.

Leopard Cr.

Err(2) Number 2 of total

0-5 8 57.1

i 5 - 10 3 21.4

10 - 15 2 14.3

15 - 20 0 0

>20 1 7.1
Missing Data 0
Total 14

Station # 25:

San Miguel

River at Naturita

Erc(2) Number Z of total
0- 5 6 42.9
i 5-10 5 35.7
_———_10 - 15 1 7.1
15 - 20 0 0
>20 2 14.3
Miasing Data 1
Tot.al 15




Discussion

The water in the San Miguel River above the proposed damsite (Stations
#24 and #29) is moderately hard to hard, having a total hardness of 85 ~

195 mg/1 as CaCO, and has a pH between 7.0 and 9.0. The salinity at these

3
two stations never exceeded 500 mg/l.

The water quality of the San Miguel River at Naturita is influenced
by drrigation return flows. The water from this site has a higher salinity
(x = 513 mg/l) and is much harder (x = 382 mg!l as CaCO3) than water from
the upstream stations.

Leopard Creek has a composition similar torthat of the main stem of
the San Miguel River at Placerville, having an éverage salinity of 252 mg/l
and an average total hardness of 274 mg/l as CaCOB.

The data in Tables 7 - 11 indicate that the proposed Colorado Water
Quality Standards for many metals and qyanide were exceeded in the San
Miguel River during numerous occasions during the study period. Although
no constituents exceeded the standards for Class I water supply or agri-
cultural use more than half the time, the concentrations of total cadmium,
dissolved aluminum and total mércury exceeded the proposed standards for
the protection of aquatic biota over 50 percent of the time at all three
of the on-river water quality stations. Several other metals, including
total copper, total iron, total lead and total zinc frequently exceeded
the proposed standards for the protection of the aquatic biota. Bioassays
conducted at the UWRL using the Algal Assay Procedure: Bottle Test (EPA,
1971) indicate that heavy metal toxicity controlled algal growth in water
from the San Miguel River (site undefined) in March, 1977, and from the
San Miguel River at Sawpit during May, 1978, Heavy metal toxicity did not

suppress algal growth at other times or at other sites.



(L)
(2)

number of samples analyzed.

(3)

detection limit of analyses.

Table 7. Constituents that exceeded the proposed Colorado Water
Quality Standards in the San Miguel River at Sawpit, Col.
Water Use
Class 11
Parameter Water Supply Agriculture Aquatic Biota
(A1l metals “"total"
unless specified) N/T(z) % N/T(Z) % N/T(z) %
Aluminum - - - - 13/14 93
{dissolved)
Barium 1/10 10 - - - -
cadmiun (> 4/14 29 4/14 29 (9/14)  (64)
Copper 0/14 0 o/l 0 (/14 (50)
Iron - - - - 5/14 36
(total)
Lead 0/10 0 0/10 0 3/10 30
Manganese 5/14 36 - - - -
(dissolved)
Manganese - - 1/14 7 0/14 0
(total)
(3)
Mercury 2/14 14 - - (11/14) (79)
silver > 0/14 0 - - /1) 7
zine 3 0/14 0 0/14 0 12/14 86
Total cyanide 0/14 0 0/14 0 8/14 57

Proposed Colorado Water Quality Standards in Appendix B.

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

Parenthesis indicate that the proposed standard was below the

19
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Table 8. Constituenté that exceeded the proposed Colorado Water (1)
Quality Standards in the San Miguel River at Placerville.

Water Use
Class II
Parameter Water Supply Agriculture Aquatic Biota
(A1l metals "total" : ,
unless specified) n/7¢? v owr® g wr® %
Aluminum (dissolved) -~ - - - 13/15 87
Barium ' 1/10 10 - - - -
cadmium > 4/10 40 4/10 40 (10/10)  (100)
Copper(B) 0/15 0 0/15 0 (9/15) (60)
Iron _ B _ _ 6/15 40
(total) . ,
Lead 0/10 0 0/10 0 3/10 30
Manganese 4/15 27 - - - -
(dissolved) '
Manganese ~ : 3/15 20 0/15 0
(total)
MercurycB) -~ 2/15 13 - - (13/15)  (87)
(total)
Nickel - - 0/15 0 2/15 13
Selenium 1/15 7 0/15 0 0/15 0
zinc (3 - . 0/15 0 0/15 0 (11/15) (73
Total Cyanide - - - - 10/15 67
(1)

Proposed Colorado Water Quality Standards in Appendix B.
(Z)N/T = pumber 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.



Table 9. Constituents that exceeded the proposed Colorado Water(l)
Quality Standards in the San Miguel River at Naturita.

Water Use
Class T1
Parameter Water Supply Agriculture Aquatic Biota
(All metals "total"
unless specified) N/T(z) A N/T(z) ¥ N/T(z) g
Aluminum - - - - 13/15 87
(dissolved)
cadmium > 4/10 40  4/10 40 (6/10)  (60)
Copper > 0/15 o 0/15 0 (5/15) (33
Iron - - - - 4/15 27
(total) '
Lead ) . 2/10 20 0/10 4] 3/10 30
Manganese - 3/15 20 - - - -
-(Dissolved)
Manganese - _ - 2/15 13 0/15 0
(total)
Mercury > 0/15 0 - - (12/15)  (80)
(total)
Nickel - - 1/15 7 0/15 : 0
silver > 0/15 0 - - @/15) @D
zinc® 0/15 0o 0/15 0 (6/15)  (40)
Total Cyanide 0/15 0 0/15 0 9/15 60
Sulfate 5/14 36 - ~ - -
(1)

Proposed Colorado Water Quality Standards in Appendix B.

'(2)N/T = number of samples exceeding standard compared with total
number of samples analyzed.

(S)Parenthesis indicate that the proposed standard was below the

detection limit of analyses.



Table 10. Constituents that exceeded the prososed Colorado Water
Quality Standards in Leopard Creek. (1)

Water Use
. Class II
Parameter" I Water Supply Agriculture Aquatic Biota
(iiiezzt:;:ci;zzz) N{T(E) A N/T(z) ¥ N/T(z) g
Aluminum - ‘ - - - 13/14 33
{(dissolved) V
Cadmiun ‘> 3/14 21 3/14 21 (6/14)  (43)
copper > 0/14 0o 0/14 0 (7/1&) (50
Iron t' - - - | ~ | 3/14 21
(total)
Manganese - - >1/14 7 0/14 0
(total)
Mercury(B) 2/1¢ ‘ id - - {(11/14) 79)
siver® o 0 - - ans M
zinc (¥ 0/14 0 0/14 0 (6/14)  (43)
Botal Cyanide 0/14 0 0/14 0 8/14 57
(1

(2)
number of samples analyzed.

(3)

detection limit of analyses.

Parenthesis indicate that the proposed

Proposed Colorado Water Quality Standards in Appendix B.

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

standard was below the



Table 11.

Summary of constituents that exceeded the proposed Colorado Water Quality Standards in the
San Miguel River and Leopard Creek.

Frequency standard exceeded

51 - 75% 75 - 100%

Station & Water Use <25% 26 - 50%
#29  San Miguel River at
Sawpit
Class 1T Water Supply Ba, Hg diss. Mn - -
Agricultural Use Mn Cd - -
Aquatic Biota Ag Fe, Pb, Cu cd, cN ~  Qaiss. Al, Hg, Zn
#28 Leopard Creek
Class 1II Water Supply Cd, Hg - - -
Agricultural Use Cd, Mn - - -
Aquatic Biota Fe, Ag cd, Cu, Zn cN~ Hg, diss. Al
#24  San Miguel River at
Placerville
Class II Water Supply Ba, Hg, Se diss. Mn, Cd - - -
Agricultural Use Mn Ccd ‘ - -
Aquatic Biota Ni Fe, Pb Cu, CN_ diss. Al, Cd, Hg, Zn
#25  San Miguel River at
Naturita
Class II Water Supply Pb, diss. Mn  Cd, soz - -
Agricultural Use Mn, Ni cd
Aquatic BRiota Cu, Fe, Pb, cd, CN diss. Al, Hg
- Ag, Zn
o
(1) N

Proposed Colorado Water Quality Standards in Appendix B.

All metals "total" unless specified.
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Concentrations of dissolved manganese, total barium, total mercury,
total selenium, total cadmium, total lead and sulfate in the San Miguel
River exceeded the proposed Colorado Water Quality Standards for raw
water supply during one or more sampling periods. Only dissolved
manganese exceeded the raw water supply standards at all three water
quality stétiéns.‘ Unlike most metals, for which standards are established
on the basis of toxicity, the standard for dissolved manganese is based on
the unpleasant taste and staining associated with high concentrations of
this metal (EPA, 1976). vThe standard of 50 ug/l for dissolved manganese
was exceeded 36 percent of the time for the San Miguel River at Sawpit,

27 percent of the time for the San Miguel River at Placerville, and 20
percent of the time for the San Miguel at Naturita. The only non—ﬁetallic
constituent to exceed the proposed raw water supply standard was sulfate,
which exceeded the proposed standard of 500 mg/l during 36 percent of the
sampling sessions at the Naturita site. The high concentrations of sul-
fate in the San Miguel River at Naturita are probably the result of irriga-
tion return flows entering the San Miguel River below Placerville. The
standard for sulfate is based on the fact that a high concentration of
~sulfate in drinking water has a cathartic effect on some people.

With respect to agricultural use, concentrations of total cadmium
and tqtal manganese were found to exceed the proposed standard at all three
on-river sites during one or more sampling periods. These metals are
directly toxic to plants, although their toxicity depends on so0il condi-
tions, plant species and other water quélity characteristics. In addition
todirecttéxicity, cadmium, like some other metals, may be accumulated by

plants and present a potential hazard to human consumers.
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The water quality in Leopard Creek is very similar to that in the main
stem of the San Miguel River. The standards for metals were exceeded less
frequently in Leopard Creek than in the main stem of the river. Based on
these data, it does not seem that the water from.Leépard Creek causes any
degradation of the main stem of the San Miguel River. Smith (1977) has
suggested that Leopard Creek may serve as a spawning area for rainbow trout
living in the proposed reservoir.

The concentration of heavy metals in the San Miguel River and the
fact that there is considerable metals mining activity in the headwaters
area suggests that mining activity is responsible for the presence of
metals in the river. This conclusion is not conclusively proven by this
study since background water quality data for the river are not available.
As previously noted, the San Miguel River was considered to be polluged
as the result of metals mining in the 1950s and 60s to the extent that the

fisheries in the river was '"greatly depressed" (Smith, 1977).



APPENDIX A

Water Quality Data Compiled by the
Colorado Division of Health, 1973-1975
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Table A-1. Water Quality Analysis: San Miguel River at Norwood, Colorado.(l)
(Lat. 35° 02' cOv, Long. 108° 13' com)

Axalysis Sampling Time ggéniés “eéigzza Hean Range
Temperature 09/71-03/75 20 DEG F 45,8 32-6¢
Dissolved Oxvgen  ©9/71-03/75 17 HG/1 10.0 6.6-12.2
BCD 09/71-0%/75 11 MG/L 1.1 0.4=2.0
pH ' 0%/ 71-03/75 15 UNITS 8.5 7.4-6.0
Turbidity 0S/71=0%/75 16 T 19.7 L 2.0-00
Conductance 02/71-C3/%5 20 1 ICROMHO 374.6 200-470
Dissolved Solids  Ok/74:=03%/75 5 1G/L 326.0 251307
Fardness (CACC3)  C3/71-0%/75 15 "G/L 187.3 01-2540
Sulfate 0%/ 71-0%3/75 13 HG/L 102.8 70-135
iim-fdsor Ratio 09/71-0%/75 15 —— 0.2 0.1-0.%
Arsenic 0e/71-C3/75 12 Us/L 0 ————
Boron 08/71-0%/95 15 VG/L 6.0 O-40
Cadnium 08/ 71-0%/75 12 UG/1L, 0 —
Calcium Qe/71-03%/75 1k HG/L 164.5 72-21k
Chloride 0¢/71-0%/75 .15 NG/L 8.8 3-40
Crromiwa 0%/71-03/75 12 UG/L 0 ———
Copper 08/71-03/75 12 UG/L - 0 ——
Cranide 09/ 71-03/75 12 MG/L 0 ——
Tluoride 09/71-03/75 14 MG/L o] 0.1-C.5
tannesiun CS/71-03/75 b HG/L 6 2-10
hitrosmen (171% 09/71-03/75 17 HG/L 0 0.000-0.2
Hitrogen (i02) 0%/ 71-03/75 17 HG/L 0 0.050-0.035
Nitromer (1L3) 00/71-03/75 17 MG/L 0 0.000-5
Phesphaic (PIh) 09/71-08/73 11 MG/L 8] 6.00-0.2
Sodium 0%/71-03/75 15 1G/L & 2-12

(1) Data complied by the Water Quality Central Division, Colorado
Department of Health.
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Table A-2. Water Quality Analysis: San Miguel River at Uravan,

Colorado. (1)

Analvsis Sampling No. of Feasured ‘ean Rane
. Time Sanmples Units e
Discharse 08/6¢-08/73 25 CFS 317.6 18-2550
Tenpera ture 03/62-05/73 25 DEG C 10.2 0-22
pH L 08/69-08/7% 25 UKITS 7.2 6.3-8.0
Ccnductance 08/69-03/73 25 MICROMHO  -1192.9 2682180
Dissolved Solids 08/6¢-C8/73 25 M3/L 8c8.8 165-2110
Hardness (CACC3) 08/69-02/73 25 1G/L 478.3 110-1200
Hardness (Gion-CACO3) C8/69-08/73 25 - MG/L 282.8 25-11C0
Bicarbonate 08/65-03/73 25 1G/L 117.5 58-1¢0
Alkalinity 12/71-08/73 3 HG/L 112.90 65-155
Sulfate A ©8/69-08/73 25 MG/L 449,0 461300
lia-Adsorb Ratio 05/69-08/73 25 ——— 1.1 0.k-2.0
Calciun 08/69-03/73 25 FG/L 100.1 30-2LC
Cnloride 08/69-08/7% 25 MG/L 54.9 5.5-170
TFluoride 11/72 1 M3/L 0.4 ————
Marnesium 08/65-08/73 25 MG/L 55.4 &.1-15G
HC2-i03 11/70-08/73 12 NG/L 2.1 0.27-11
Potassium 08/62-08/73 25 1G/L 5.3 1.8-13
Silica 11/70-08 /73 12 NG/L 7.6 5.8-6.0
Sodium 08/60-08/73% 25 MG/ 56.6 11-150

(1)

1.5.G.S. data.



e

ms

-

-

(S

29

Table A-3. Water Quality Analysis: San Miguel River at Confluence
with Dolores River. (1)
(Lat. 38° 2% 00"  Lonz. 108° 45' ooM)
. Sampling No. of Heasured

Analysis Time Samvles Units Range
Terperature 06/70-11/7h 28 DEG F %274
Dissolved Cxvgen 06/70-11/7k 2l 1G/L bo2-11.3
pH ' 05/70-11/7h 22 UNITS 7 4G 1
Turbidity 056/70-11/74 23 PTU L,2-800
Conduciance 06/70-11/7k 28 MICROMHO §13-2L00
Dissolved Solids 03/74=11/74 4 HMG/L 423.1137
Hardness (CACC3; 056/70-11/74 20 HG/L 122~7562
Sulfate 05/70-11/7h 19 MG/L 112-745
lNa-Adsor Ratio 06/70-11/74 20 ———— 0.b-1.9
Arsenic 06/70-11/74 18 UG/L 0 ——
Boron 06/70-11/7L 19 UG/L 63.2 0-1560
Cadmium 06/70-11/74 18 UG/L 0.2 C-2
Calcium 06/70-11/74 19 MG/L 283,7 12L-LEE
Chloride 06/70-11/74 21 MG/1 kg, 2 7151
Chromiun 06/70-11/7k 18- UG/L o] ——
Copper 056/70-11/74 18 UG/L 0 ———
Cvanide C6/70-11/74 18 4G/ L 02 0.C00-0.203
Fluoride 05/70-11/74 19 MG/L 0.5 0.1-0.6
Marnesiun 06/70-11/74 19 MG/L 37.9  12-E0
Hitrozen ((H3) 06/70-11/74 26 He/L 13.0 0.000--51
Mitrozen (JC2) 06/70-11/74 25 MG/L 0.5 0.0600--2.5
Hitrozen (1C3) 06/70-11/7h 26 MG/L 2.6 0.2-11
Phosprate (POh) 06/70-02/73 21 MG/L 0.1 0.00-0.3
Sodiun 06/70-11/74 20 MG/L 5.2 1h-08

(1) Data compiled by the Water Quality Central Division, Colorado
Department of Health.
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Proposed Colorado Water Quality Standards
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Table B-1 Proposed Colorado water quality standards:
Class II water supply.

Parameter Standard

Physical

D.O. (mg/R)1 Aerobic?

pH 5.0-9.0

Suspended solids and turbidity 3

Temperature X

TDS (mg/2) Y
Biological

Algae" . Free of toxic and

: objectionable algae
Fecal coliforms (#/100 m%) 1,000

Inorganics
Ammonia (mg/2 as N)

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

Fluoride (mg/%)

Nitrate (mg/% as N)

Nitrite (mg/2 as N)

Sulfide as H»S (mg/2)

Boron (mg/%)

Chloride (mg/%)

Magnesium (mg/2)

Sodium adsorbtion ratio
Sulfate (mg/%) 250
Phosphorus (mg/% as P) Bioassay®

9]

.
N

9]

HNMOKRE WO MO
N W N =) .
U o (o N ]

>4

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

o O
v

N
U=

(soluble)

[eNoNoNtNoNoNe
SUIUI

(soluble)

HHKOOOOHOOXE OMNM

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.



Table B-1 Continued.
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Parameter

Standards

Toxic Metals (mg/R)
Selenium
Silver
Thallium
Zinc

Organics7 (%?)

Chlorinated pesticides®

Aldrin”
Chlordane®
Dieldrin®
ppT® -
Endrin
Heptachlor9
Lindane
Methoxychlor
Mirex
Toxaphene

Orgam')phospha‘te-pesticidesB
Demeton
Endosulfan
Guthion
Malathion
Parathion

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

PCB's!®
Phenol

Radiological11 (pCi/L)
Alphall, 12
Betall, 12
Cesium 134
Plutonium
Radium 226 and 228!2» 13
Strontium 90%2, 13
Thorium 230 and 232
Tritium
Uranium (total, mg/%)

v oo
o

U‘S‘Mb'—dor-dr-d!-dr-d
=] [\

Mo g

15
50
80
15

60
20,000
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1 . ) v

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

2An effluent shall be regulated to maintain aerobic conditions, and a
guideline of 2.0 mg/L 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 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.

SFluoride limits vary from 2.4 mg/% at 12.0 C and below, to 1.4 mg/2
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 limitations).

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.

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.
No point source.discharges of organic pesticides shall be permitted to
state waters.

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

1°Every 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.

121f 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.

13 ] s . . : .
Maximum permissible concentrations including naturally occurring or
background contributions.
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Table B-2 Proposed Colorado water quality standards (non-metallic):

Parameter

Cold Water Biota

Warm Water Biota

Organics

Physical

D.0. (mg/2)!

pH

Suspended solids
and turbidity

Temperature (°C)

TDS (mg/L)

Biological

Algae5

Fecal coliforms

Inorganics

Ammonia (mg/% as N)

Total residual chlorine
(mg/%)

Cyanide (mg/%)

Fluoride (mg/%)

Nitrate (mg/% as N)

Nitrite (mg/% as N)

Sulfide as H2S (mg/L)

Boron (mg/%)

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

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

7

Chlorinated Pesticides®

Aldrin?®
Chlordane
Dieldrin?®
DDT

Endrin
Heptachlor
Lindane
Methoxychlor
Mirex
Toxaphene

(spawning)?
- 9.0

0*\)0’\
U‘OCJ

3

Maximum 20°C w/
3° increase"
Y

Free from objec-
tionable and toxic
algae

X

0.02 unionized
0.002
0.005
X

X
0.05

0.002
undissociated

PaP e e

Bioassay6

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

Maximﬁm 30°C w/
3° increase"
Y

Same as Cold
Water

X

0.10 unionized

undissociated
X
X
X
X
X
B

ioassays

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 B-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/Q)

Alpha (excluding uranium

and radiumll) 15 15

Beta (excluding Sr?°® 1! 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)?l?®

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/% 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.

SSuspended 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 life. Generally, a maximum 3°C increase over
a 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.

>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.

GPhosphorus 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 combination should not exceed 0.000003 mg/L.

Yconcentrations given are maximum permissible concentrations above
naturally occurring or "background" concentrations except where
otherwise noted. '

17¢ Alpha or Beta are measured in excess of 15 of 50 pCi/% 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.

! 2Maximum permissible concentrations including naturally occurring
or background contribution.

!35ee Uranium in Table B-3 for aqﬁatic life limitations.
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Table B-3 Proposed Colorado water quality standards (metallic):
Protection of Aquatic Biota.

Parameter Water Hardness! - Cold and Warm Water Biota
0-100 100-200 200-300 300-400 over 400
Toxic Metals?
(mg/%)

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 receiving 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.

In

no case shall instream modification or alteration of total alkalinity
or other chelating agents be permitted without Commission authorization.

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

a particular situation.

$For biocassay lead concentration is based on soluble lead measurements
(£.e. non-filterable lead using a 0.45 micron filter).
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Table B-4 Proposed Colorado water quality standards:
Agricultural Use.

Parameter Standard

Physical

D.0. (mg/)? Aerobic?

pH X

Suspended solids and turbidity 3

Temperature X

TDS (mg/L) Y
Biological

Algae" ' o Free of toxic and

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

Inorganics
Ammonia (mg/% as N)

X
Total residual chlorine (mg/%) X
0
X

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

Nitrate (mg/% as N) 100°
Nitrite (mg/% as N) 10°
Sulfide as H S (mg/%) X
Boron (mg/%)2 0.75
Chloride (mg/%) X
Magnesium (mg/%) X
Sodium adsorbtion ratio X
Sulfate (mg/%) X
Phosphorus (mg/% as P) X

Toxic Metals (mg/4)
Aluminum
Arsenic
Barium
Beryllium
Cadmium
Chromium
Copper
Iron
Lead
Manganese
Mercury
Molybdenum
Nickel

[

NO O
et

OHMOOMO OO OMKO M
B3 b

b

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/l)
Selenium
Silver
Thallium
Zinc

Organicssv (%f)

Chlorinated Pesticides’

Aldrin®
Chlordane®
Dieldrin®
DDT®

Endrin
Heptachlore
Lindane
Methoxychlor
Mirex
Toxaphene

Organophosphate Peéticides

Demeton
Endosulfan
Guthion
Malathion
Parathion

Chlorophenoxy Herbicides

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

PCB's”?

Phenol

Radiologicall® (pCi/L)

Alphall9 12
Betalls 12
Cesium
Plutonium

Radium 226, and 22812

Strontium 9012

Thorium 230 and 232

Tritium

Uranium (total, mg/%)

R g ] e g

e rd G g

o

15
50
80
15

60
20,000
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1 L

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/f dissolved oxygen in an effluent should be
maintained, unless demonstrated otherwise.

?SuSpended 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.

%In 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.

5A11 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 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).

19Concentrations given are maximum permissible concentrations above
naturally occurring or '"background" concentrations except where
otherwise noted.

Myf Alpha or Beta are measured in excess of 15 or 50 pCi/% 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 2Ma ximum permissible concentrations including naturally occurring or
background contributions.
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Table B-5 Proposed Colorado water quality standards:
Recreational Use.

Standard
Parameter Class I Class 11
(Primary Contact) (Secondary Contact)

Physical
D.0.! (%% D.0.) Aerobic? Aerobic?
pH © 6.5-9.0 X
Suspended solids and
turbidity X X
Temperature X X
TDS (mg/2) 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

- Ammonia (%g as N) X X
Chloride (mg/2 Yy X X
Cyanide (mg/R) X X
Fluoride (mg/%) X X
NO3 (mg/f as N) X X
NO, (mg/2 as N) X X
Sulfide as H>S (mg/l) X X
Boron (mg/%)?2 X X
Chloride (mg/L) X X
Magnesium (mg/2%) X X
SAR ' X X
Sulfate (mg/) X X
Phosphorus (mg/% as P) Bioassay’ Bioassay’

Toxic Metals (mg/2)

Aluminum X X
Arsenic X X
Barium X X’
Beryllium X X
Cadmium X X
Chromium X X
Copper X X
Iron X X
Lead X X
Manganese X X
Mercury X X
Molybdenum . X X
Nickel X X
Selenium X X
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Standard

Parameter

Class 1

Class 11

(Primary Contact) (Secondary Contact)

Toxic Metals (mg/2)
Silver
Thallium
Uranium
Zinc

Organics6

Chlorinated Pesticides’
Aldrin®
Chlordane®
Dieldrin®
DDT?

Endrin
Heptachlor®
Lindane
Methoxychlor
Mirex
Toxaphene .

Organophosphate Pesticides’
Demeton
Endosulfan
Guthion
Malathion
Parathion

Chlordphynoxy Herbicides
2, 4-D
2, 4, 5-TP

PCB's®
Phenol

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

popd e P

S R P O R RO

o g g e

Ll

LI B - B

PP P

R R R N N N R

g g e

v

4

PP Bd P M S
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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.

lyhere 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 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 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. »

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

7Numer1cal limits in tables based on experimental evidence of toxicity.
No point source discharge of organic pest1c1des shall be permitted to
state waters.

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

9Every reasonable effort should be made to minimize human exposure
{EPA).
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Table C-1. Water quality parameter codes.

A. METALLIC CONSTITUENTS ) B. HON-METALLIC CONSTITUENTS
(ug/1 unless noted) (mg/1 unless noted)

101.- Aluminium, Dissolved 201. Alkalinity, Total

102. Aluminium, Total 202. Arsenic, Dissolved (ug/l)

103. Barium, Dissolved - 203. Arsenic, Total (ug/l)

104. Barium, Total 204. Bicarbonate Hardness

105. Cadmium, Dissolved 205. Boron

106. Cadmium, Total - 206. Carbonate Hardness

107. Calcium (mg/l) 207. Chloride ’

108. Chromium, Hexavalent 208. Cyanide

109. Chromium, Total 209. - Fluoride :

110. Copper, Dissolved 210. Nitrogen, Nitrate

111. Copper, Total 211. Nitrogen, Nitrite

112. Hardness, Total . 212. Nitrogen, Total Organic

113. Iron, Dissolved ' 213. Phosphorus, Ortho

114. 1Iron, Total 214. Phosphorus, Total

115. Lead, Dissolved 215. Sulfate

116. Lead, Total 216. Total Dissolved Solids

117. Magnesium (mg/1)

118. Manganese, Dissolved
119. Manganese, Total

120. Mercury, Dissolved
121. Mercury, Total _
122. Molybdenum, Dissolved
123. Molybdenum, Total
124. Nickel, Dissolved
125. Nickel, Total

126. Potassium (mg/1)

127. Selenium, Dissolved
128. Selenium, Total

129. Silver, Dissolved
130. Silver, Total .

131. Sodium (mg/1)

132. Zinec, Dissolved

133. Zinc, Total
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Table C-4. -Water quality data for the San Miguel River at Naturita, Col.

S MTGUEL ORNJFCT
RTATION 2ay Bab MIGUEL MF&P PLACTRVILY

LCLF Ss25/77 B/1b ©/30 719 d/24 /21 10212 L08R  12/1% 1/1RTB S LYLa ay1e LYAR AR VAN Frea
int aon, 5on, 370, 180, 10b, tal, -0, 177, FET R R% EF O 148, 18, 3e7, naz,
ing 1%a0, S85a0, a6, 4828, 121, 1127, 24%, pak,. RIJ, (94, {083, (Phin, ater,  jely, aul,
103 -ipu, L RAE LN eton, ~iof, - tipn -y 119, 60, ES RN «f i,
104 -tni, 112, t1a, =00, eipe, pua, pule, 12, =tur,  elen,
tes -1, ~3, -3, a4, -1, -3, -3, %, -3, -1, -3, -1, -, -3, -3,
foo 17, -3, 23, 6. tb, 6, -3, Se “5, -3, te, 7. [ -3, [
in7 uy, 52, 72, 6a, 7. 77, R, 70, R, 1. 63, ie 31, g, €3,
ing LA 2, -1, 4, -1, 4, 2. 2. 4, 2. i, S, -1, 2, .
L L AL -0, -, .2, -3, -2, -7, -20,
1o win, EE LN -tn, -if, -10, -10, -tr, -t “-ilr, -t -in, ~10, -6, 1%, -y,
114 3. 33, i6, 36, ~1h, bé, win, -l 10, .t -1, nt, 52, da gy
1e 1872, 178, 1BR, enz, Pug, 209, 211, LN entt, 19, thi, 128, 2 TR, 1Ry,
13 2%, 52, =21, 108, .21, =21, =21, 21,  =2%, =21, w21, 7%, ., 284, sy,
114 1787, 3ub1, Bu4, 177, YRR, tdyd, JuR, fay 304 I ged, 133, RS)r,  (RAg, 2849,
115 3. -1, L -V, -1, -1, ~l. =-1. 7, =i
tie 3. -1, -1, -1, -1, 2, i, 4n, 13, -1,
17 S, 1, 2. to, 2. “, 7. T, 14, 3, -1, 1. EN 3, 5,
11 15, 9. 2n, 4R, °r, a0, LR 124 1%, Ae, 12, - 1 s, un,
119 261, Ra, 33, 81, 2r. 11, an, 34, 19, ", £S5,  wex,  afl, 130, as,
1an “-0.r 1.) n,4 1,1 0,4 -0,7 -0, ? -8 ne A N4 -, 0,3 LI 1.7
121 0,3 2.3 n.4 1.1 6.7 N, -a,? n, 0,2 nt L B T 6.5 1,2 5.¢
12e 13, 7. 5, 11, b -5, -5, -5, ., .5, -5,  Ceb, -3, -5, -5,
124 14, ELN 10, 1. b, -5, - ®, 7, .5 5. -, .- o, -G,
1ed -h, -6. -5, ~h, -t -h, -t =&, -i -, -t -5, - -6 .,
125 IRSIUN 134, -6, S0, -6, 24, -t .h, 7. -t Y, 28, 1 ., -4

12¢ 1.0 1,0 1.0 1.0 1,5 1.t 41 0,9 {,n 1,6 1,8 L L 2.0 Z,t
127 -1, -1, .3, 12, 4, -1, -1, -1, -1, -1, -1, -1 -1, 1.
125 -1, -1, a 12, 7. -1, -1, -1, -1. -1, .1, ~t. 1, i,
129 -9, =9, =0, .0, -9, W6, =3, =0, w8, 3«0 L T O M
13in - - -, -G, -3, -y, -G, -, -t -0 -} -9, -, -y, -0,
131 3. o, 7. 26, 19, S 4. S L ", T. . ", s, R
152 56, -5, 36, rae, 87, th, ik, S, wF, -, 57, [ wi, 1=e, 151,
133 sen, 319, 4x8, 292, pop, 199, L g8, L -5, 5, nEn, £3 225, e,
4] Q4 R2, Ba JA, RS, 13K, KW LR 2z, o 7 X ) i, i,
ace -1, -1, -1, -, -1, -1, -1, -t, -t -1, -1, -1, -1, -1,
eénl -, -1, -1, -1, -1, i, -1, -1, -, -1, -1, 11, 3, -1
2nd Eiﬂ. ﬁ?. 3{)' 73‘ ;c. |§$i. ‘Jej’ ﬂu' Q,). iig‘ ,‘L}. {ra, aE e, 7»..
ans n, 0% 1.3» 06,44 G,1n = 6% wn 8] a,1% w0« 6L4% r,x7 conl et oty [ S PR
20 4 0 0 9 0 0 0 0 0 0 0 g 0 o

an? -t 2, 1. z. 4, 2, ~ t. 1. 7. =, -1, B 2y -1,
Znh -0y -, 0y nong EITIN AR no1? h,ta RIS | LR [N E] AL - g noet PR 0o ]
2ns 0,03 A R n,1e Nt e, 09 a1 AR [E - YT B Y O SR LS I AN N ug e,k
210 LS 0, %4 n,24¢ 6,12 o, 19 n.ﬂg t, o0 £, an (B A I i o, pe S 4 o2 v an
211 G, 0% B,008 p 0ns B,013 n ot p png (BTN N, [EOR A SO (A B eyt pea ek I BT
212 [ 0,5 n,3 0,5 L] a.l -t ot ok 2.8 n, 2 1, ~hg LR [
213 n,0n2 0,003 0 001 0,008 noen2 e opld S ant A anT p o enS G n N e 02 o e on apd g 60d
a1 B,030 A,003 A 047 9,027 oa,ntle G,a50 0 A4 0 N0 n nde 0 0% N k2 0 380 6 A3 6 ale 0 GfA
21% S2. 107, d&, Bt. 145, CR (RN fan, X an, [ au, 5%, a3, g8
2 162, 276, 214, 190, 343, 270, 24, 24, LLE N 2Ra, 175, 174, 125, 137, 2in,

8y
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Table D-1.
River at Sawpit.

Gl MIGUFL

STATION 29y

COMSTITUENT MEAN

kxkrex GROGP Ay

ALMINTUM, DISSOLVEDR  (ug/L) 262,35
ALUMLZ UM, TOTAL  (UG/L) . 1163,4
pARLUM, LISSOLVEL UG/t u,n
RARLUn, THT&L  (UG/L) 557.3
CADMINN, DIBSOLVFD  (uG/L)Y 4,6
CADSTUR, TOTAL  (UG/ZL) lo,n
CALCIU™  (MGL) 87,5
CHEUMTUM, HEXAVALENT  {UG/L) 4,1
CH&umIU~, TOTAL  {UuB/L) G40
COPPER, DISSULVED  (UG/L) a,n
COPPRL, TOTAL UK/ 43,6
HAMOWESS, TUTAL AS CACO3  (MG/L) 194,95
1ean, DISSOLVED  tuG/L) 42,3
IROM, 19TAL (UG p1an,s
LE&D, OISSOLVED  (uG/L) 2.7
LEAD, IODTAL  (UG/L) . 21.6
MAGNES UM (MG/L) 7.4
MANGENESE, OISS0LVED  (UG/L) 62,1
MANGENESE, TOTAL  (HG/L) 103,9
MEWCMY, DISSULVED  (36/L) 0,44
mERCukY, TOTAL (UG/LY 1,354
MULY2OENUM, OISSOLVED  (UG/L) 7.0
AeLYmREuUR, TRTAL {(UG/L) [N
HECAEL, OISSOLVED (UG/L) 0.t
MICARL, TOT&EL  (UG/L) 49,0
PITASSIUM  (MG/L) t.6
SFLEYIUSy DISSULVED  (ug/L) 0.0
SELr#iu™, TOTAL  (us/L) 1.7
S{Lstr, DISSOLVEL (uG/L) Ly
SILVER, TOT&L  (Us/L) 12,0
SLCLuR  (¥6/0) ‘ 7.8
11nCe DISSOLVED  (UG/L) - 94,2
2leiC, TOTAL  (UG/L) 315,18

wkrer GROYP By

ALVALi 1Ty TOTAL &5 CaACNd  (MG/L) nt.2
#8e 0, RISBULVFD  (w6G/L) 0,0
I, TUTAL  tig/L) h,0

BICASCUNATE MARDNESS AS CACO3  (MG/L) 67,1
Buke (MGsLY 1,5%%0
CaRLUNATE A% CACOY  (~G/01) 0,0
CHLGMIDE {(MG/L) 2,5
CranlUE (m5/0) 0,050
FLunAiee (MG/L 3 . , 0%
NITRGGE:, H]TRATE (MG /L) 0,353
NITHUGEN, NTITRITE  (MG/L) . LYY
SITPOGEN, TOTAL ORGANIC  (n6/L) 0l
PHCSPHIRUS, OFTHO  (MG/L) 0, 00%0
ProsPRrORUS, TOTAL  (MG/L) a,u7vd
SULFATE (HGsLY 110.3
TUTEL DISSULVED SOLIDS  (MG/L) 236,17

PHOJFCT
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Table D-2. Statistical analysis of water quality data for the San Miguel
River at Placerville.

SAN MIGUEL PROJECT
STATION 243  SAN MIGUEL NEAR PLACERVILLF
CODE CONSTITUENT MEAN VARTANCE S.D, C oF v mayx 1N RANGE N
wxkuer GROUP Ay METALLIC CONSTITUENTS wwtke

1061 ALUMINTIUM, DISSOLVFOD (QG/L) 314,2  L3755E40g 193,R8 61,7 TR, [N [0

.4
102 ALUMINIUM, TOTAL (UG/L) 1998,1 . ,1023E+08 3197.7 tbn,0 t2iun, 121, 11979, 1%
103 BaRIUM, Digsol.Ved (1iG/L) 119,0 o, [} 0,0 117, 119, n, !
104 BARIUM, TOVAL (UG/L)Y $76.,0 L70%6E408 8424 146,72 207n, 112, 1958 5
105 CADMIUM, DISSOLVED (UG/L) ) 4,0 0, o.n 0,0 4, 4, o, 1
106 CaDMIUM, yoTaL  (UG/L) 9,9 L427T7E+02 6,% 6, | 23, %, 20, 10
107 CaALCIU®  (MG,/L)Y 62,4 LPERTEDY 17,6 7,7 wi, 1, S4, 15
108 CHROMIUM, MEXAVALENT  (UG/LD 3,3 L 2018E+04 1,4 a3 .t A, 2. LI
109 CHROMIUM, TGTAL  (UG/ZL) 0,0 o, 0.0 n,o ", n, n, a
110 COPPER, DISSOLVED (UG,L) 15,0 0, nu .0 - 15, 15, a, 1
111 COPPER, TOTAL (UG/L) 40,1 ,3339E403 18,3 4%, 6 6T, th, 51, 9
112 HaRDNESS, 71074l Ag CaCod  (MG/L) 174,8 L2276F40y4 47,7 27.% 2hn, - Y75, 1%
113 IRON, DISSOLVEDR  (uG/L) 90,4  ROPHE 404 89,6 99,1 pan, 23, 261, 7
114 IPOHM, TOUTAL (UG/L) - 16850,1 . QUURE+DT 3523.,5 16%,4 113%1, BQ 11264, 1%
115 LEsD, DIssolveld (ug/L) S,0  BONDE+D] 2,4 R,k 7. 5, 4, 2
116 LEAD, TOTAL (UG/LY U0 LE0N5F 403 20,4 w3, U 44, s 4z, 5
117 MAGNESIUM  (MG/L) 4.9 L t346EsN2 3.7 79,4 v2, te e 14
116 HManGANESE, DISSOLVED  (LG/L) 38,7 LBT7BpEVOY 29,4 ThH8 115, 7, the, %
119 MANGARESE, TOTAL (UGsL) 130,55 L2643E+058 162,45 12,6 sag, 21, 501, 1%
120 MERCURY, DISSOLVED (UG/L) 0,85 ,3n006E+00 0,5% R4, 34 1,% c,2 1.7 1¢
12t MEPCURY, 71oTal  (URZLY C,RB . R1BLE+0n ¢,9n o2, 11 3.2 0,2 S.0 0 13
122 MOLYBOENUM, UISSOLVED (UG/L) Tel  V13T7E¢0p 3,4 43,0 13, . 5, L b
125 MOLYBRENUM, TOTAL (uG/L) 11,7 L1068E403 10,3 L] E, D 335, 9
124 NICKEL, DISSOLVED (UG/L) 0,0 6, 00 0 . o, a, ", 0
125 NICKEL, TOTAL  (UG/L)Y 49,0 L1997F 404 au 7 91,2 134, 7, 127, R
126 POTASSIUM  (MG/L3 1.7 ,928%0E+0p 1,0 Ko, u, 1, 5., 15
127  SELEMIUM, DISSOLVED  (URZL)Y 8,0 L3200F+0p . 5.7 6,7 172, 4, b, e
128 SELEMIUM, TOTAL  (yG/L) G, 23305402 4,8 {pa, 2 12, 1, il 5
129 SILVER, DISSOLVED (uG/L) 0,0 0, a,n Cen n, a, n, a
136 SILVERP, TQTAL (UG/L) 0,0 n, n,0 .0 o, 0, o, 0
131 SOUIUR  (MG/L) 7.8 L,3098f+D0p S.h 74,5 26, 5. 2%, 18
132 ZINCy DISSOLVED  (uG/L) TR, 3 L1921E404 43, R Sh,0 146, La, 130, 13
133 ZIaC, ToTAL  (UG/LY 279,88 37448405 19,5 64,2 L1000 ih, Ska, 14

wvkky GROUP By NOMN«METALLIC CONBTITUENTS wesrs

251 ALKALINITY, TOTAL AS CACDI  (NG/L) 82,5 Lu9188+03 22.2 PN LY L an, 1%
eng  AFSENIC, DISSOULVED (UG/L) n,o a, [UNE N, n, a, ", [
203 ARSENIC, YOTAL (Ug/l) T.0 J3200F4U2 8,7 Rit R 1, 5, &, 2
204 RICARBONATE HARDNESS AS CACO3  (MG/L) 82,7 L,SUABSEYUY g2.h 7.3 pAR, ug, wO, 1S
205 BpRon  (MG/L) 0,877 L1813E+0p 4,820 RY 227 1,5k 6,n% 1,314 9
206  CARRONATF &5 CACO3  (MG/L) 0,0 0, 0,0 N0 o, a, u, 4
207 CHLORIDE  (MG/L} 2,3 L1418F+0 1,2 LI N, 1, 4, 11
208 CyanlUE (MG/L) . 0,039  _2ATOF=02 0,049 128 876 [ IR n,1d 10
209 FLUOKIRE  (MG/L) N,AQ9R  _2373E=0D o, 002 4v_ 71t 817 0,0t PR
210 NITRUGFr, HITRATE (MG/L) 0,262 L9588Fw0p N0 17,478 figtm a,te 0,36 .19
211 NITHOGEn, NITRITE  (MG/L) n,0057  ,T6h7Eeny 0,0n3x 4R, RiDS N,y Ll e,0tn 15
212 NITROGFN, TOTAL OPGANIC  (MG/L) 0,59 J3SUiE4+Nn [ yan ut 2,4 [ 2.2 13
213  PHOSPHCRUS, ORTHO {m»G/L) . 0,0056 L11ANE=0Y t, 0034 SN YSE a, ntg nInt tontt 4
214 PHOSPHORUS, TOTAL (MG/L) 0,0538 (TAT9E=0p2 0.0RGY 185G, K724 0, 560 v, b, ¥37 18
215  SULFATE  (MG/L) B7,2 L1173F+0u Ju,2 39,3 14l a4, 1%, 15

216 TOTAL DISSOLVED SOLIDS (MG/L) 221.,9 LU410BE+Na L1 2R,9 LN 13, 21%, 1%

(44



Table D-3. Statistical analysis of water quality data for the San Miguel
River at Naturita.
Sar MIGUEL PROJECT
STATION 25t SAN MIGUEL AT NATURITS
tavg CONSTITUENT MEAN  VARIANCE

$.0, COF v uay MY EALE

whvnx GROUP &g METALLIC CONSTITURNTS sawwaz

—

101 ALUMINIUM, DISSOLVFD (u6/L) 350,77 L79N2E+ng 281,1 0,2 1060, S6, 1034,
102 ALUMINIUM, TOTAL (us/L) 3068,2 ,236SE+08 4rR68, 5B 15,5 f1ovce, 26, 1a787,
183 BARTUM, DISSOLVED (UG/L) 42,0 o, v,h n,0 1z, tue, ",
106 BARIUM, TOTAL (UB/L) 46,8  3STu¥+0%8 189, 1 g, 5 AR N 19d, 447,
105 CADMIUM, DISSOLVED (uG/L) 3,0 0, [} 6,0 L. 3. [N
1ne  CADMIUM, TnTal (UG/L) 12.3  LB3TRE+NQ g, Td, 2 3, 4, 29,
107 CALCIUM  (MG/L) 99,7 L3012E+04 Sia,9 55,0 22F, 57, 191,
108 CHROMTUM, HEXAVALEMT (0OGR/L) 3,0 40000y 2.0 66,7 7. 1, o,
f09  CHRpMIUM, T1OTAL  (UG/L) 0,0 0, n,n a0 0, o, a,
110 COPPER, DISEOLVED  (UG/L) 13.5 L1250E402 3.8 26,2 16, iy, 5,
111 CUPPER, TOTAL (UG/L) 54,5 L1058E+04 32,5 Sa, & 127, e, 1ot
112 HARDNESS, turtal as CaCo3  (MG/L) 382,77 L6B4UE+0Y 25%6,2 67,0 ane e, RNk,
113 IPON, OISSOLVED  (us/L) 59,0 L8557F40% 29,3 4o .5 12, 22, toq,
114 IRONy TOTAL (UG/L)Y 2311,5  ,239kE40A 4ges 2 211,48 RGN, 102, R Y
115 LEaD, Drgsolved (UG/L) 1.5 LS000E+Nn 0,7 47,1 2. ie 1,
116 LEAD, TOTEL (Ug/L) 32,8 L6352E.03 25,2 Th.R 37, 2. 535,
117 MAGHESIUM  (MG/L) 21,9 L36863E«N73 19,1 B7,3 S6, 2. s,
118 MAMGAMESE, DISSOLVED (UG/L) dp.8  L1132F8+0u 33,4 12.5 1o, 17, 137,
119 MANGANESE, TOTAL (UG/L) 137,101 ,3423£+0% 185,10 135,09 Gup, el Sk,
120 MEPCURY, DISSOLVED (UG/L)} 0,55 L1847E+00 0,43 77,50 1.3 e 1.1
121 MEFCURY, TOTAL  (UG/LY 0,72 ,L26T0E+0p 6,52 72,10 1,8 e f.b
122 MOLY9DENUK, DISSOLVED (UG/L) 11,0 L27148E402 8,2 a4t u 19, 5. 1e,
123 MOLYBDENUM, TUTAL (UG/L) 14,0 ,SBR9E+0; 1.7 54,7 aF, h, e,
124 NICKEL, DISSOLVED (ug/L) 16,8 ,3316E+NY 1R, 2 1R, 7 i, b, e
125 NICKEL, TOYAL (UG/L) 48,7 LIXIFE04 k7,8 118.7 st 3, 19z,
126 POTASSIUM  (»G/L) 2,7 LJt1e3RE+04 1.3 48,1 5. t, 4,
127 SELENTUM, DISSCLVED (UB/L) 0,0 o, [UN 4,8 [N v, a0,
126  SELENIUM, TOTAL (UG/L) 1.7 ,3333F«0p 0.6 34,8 2, 1, {,
129 SILVER, DISSOLVED (uUG/L) 0,6 n, n_n 0,0 ", a, u,
130 SILVER, YOTAL (UG/L} 16,0 ,1267£402 3.8 2.7 en, 13, 7.
131 SQBIUM  (MG/L) 24,0 L 3600E¢03 1o, ¢ 79,1 2, i, Sé&,
132 ZINGC, DISSOLVED (uG/sL) 17.1 1022403 to, 1 59,2 “r, b ib,
133 ZINC, TOYAL  (UG/L) 3172.2 .1590F¢0p InR.7 107, 1914, 15, 1503,
wkwed GREOUP Bf MOMMETALLIC CONSTITUFNTS #s+ 44
201 ALXALINITY, TOTAL 45 CACN3  (MG/L) 121,5 ,28408+04 Ry, 4 up i P, Sk, 161,
202 AFSENIC, DISSOULVFD  (uGsL) 9,0 n, 0,0 n,0 ", o, o,
2803 ARSEMIC, TOTAL (up/sL) 7,5 LJAWSUE+DR 9,2 127,.6 19, 1. 13,
204 BICARBONATE HAROMESS 48 CALO03  (MG/L) 119,484 L 2Z9AF+0g 41,9 un,t 2, SH, 146,
2ns  BOROM  [MG/L) 0,511 ,12%4E4+0Q 0,384 69,3505 1,11 LI B {,Nu
206 CArPRONATE AS CACDI  (MG/ZL) 11,0 21006402 i, 0 ar, ! 18, L “,
207 CHLQk1DF (MG/L) b4  L1221E+02 1.5 RR R ta, i, 15,
20K CYBNIUE  (#GsL) : 0,03k 2794w N OUA 126,795 n,li nony n,13
209  FLUBRILGE (h6/L) 0,220 LP22u4F =0 0,149 w7, 7094 0 4 e, n,an
219 NITROGEN, NITHATE (MG/1) Q142 ~ LATI2E-O f,net Hh, 321 o ko BN n, e
ei1 NITROGEN, NITRITE  (MG/L) 0,0045 328GE=Ng G,unta a0, R2hl P ufo r,oeng 0w ?
212 wmITROGEW, TOTAL oRGANIC  (MG/L) 0,70 ,2417E40p n, g0 T .ne 1,7 “a.e te&
213 PHUSPHORUS, CRTHWO (MG/L) a,00484  L13R0UE-04 u,un3y A3 k001 ,utd ity (ORI 1
214 PHOSPHORUS, TOTAL (mG/L) D.065] L1678E«01 f,129%9 189, 1295 0,0 Lr1d U511k
215 SULFATE  (HB/L) 226,66 LUSLLEDS 213,7 4,3 711, ag, Tohew,
€16 TOVAL DISSOLVED S0OLIDS  (MB/L)Y 513,4 L1568E+Ns 3G90, 0 T7.1 1n7a, tug, 1330,

£s
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Statistiral analysis of water quality data for Leopard Creek.
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APPENDIX E

Comparison of Water Quality Data with the

Proposed Colorado Water Quality Standards
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Table E-1. Computer comparison of water quality data with proposed
Colorado Water Quality Standards for the San Miguel River
at Sawpit, Col.

SAN MIGUEL PROJECT

STATION 26y SAN MIGUEL AT Saw BIY

ALRECULTURE -
CUASS. 2 Him +ATEV SUMPLY

. NUHEE R NUMRER OF  PERCENT
covt CONSTITUENRT STANDARD  SOUPRLE ExCEEDING S4APLES ExLEEDING
o1 ALudislus, DISSULVED (VE/L) 100,000 AR 1% 14 92,806
104 BARTUM, TOTRL {uG/L} 1009,000 =S 1 3 33,33
106 LADMIUR, TOTAL (UGl 0,600 119 4 L] T

19,000 L33 4 9 4y a4
9,400 ARLE v ° 00
1,600 agy2 5 s 55,56
S.fon £A23 4 k4 da a4
10,889 Ap3a e 9 0 00
15,649 E354 n Q o, ou
foee  CHROTLe, TuTal {un/Ld {ap anp a6 iy # 00
Sa, {84 4 4 g o,
jon, Db &e id ] [T
141 COPPFR, TUTAL (G721} 2oa, ana a5 o 1 0,90
300G ne0 L it 7 € e
15,000 anl} V4 ¥ Bheth?
IS T N T 4 toa ki 57,14
g, 08 Lr2d 1 7 t4,2%
n . nop anla ] 1 0,00
qa,000 AESE 0 7 0,00
113  1&OM, OISSOLVED (UG/L) 300,000 s o b4 6,00
114 IROMN, TOTAL  {UG/AL) 1000,000 LR L} 14 35,71
t16 LEAD: TOTAL  (UG/LY 100,600 31 o 5 0,00
50,000 %S 0 b 0,00
4,000 At 2 % 40,00
29,000 ABI2 1 ) 20,00
50,000 A523 o s 0,00
109,000 Ais3d [ % 0,00
150,000 ARG [ 5 0,00
157 MAGNESTIYM  (NMG/L) . 125,000 L1 f 11 .80y
118 ManGanksE, CISSOLVED  (UG/L) 50,000 13 5 14 © 38,7
119 MARGANESE, TOVAL (uS/L) 200,000 AG 1 14 Tolu
1000,000 &R ] 4 0,00
3121 MERCURY, TOTAL (UG/L) . 2,000 w5 F4 i1 lo, 18
0,050 4B 1! 11 100,00
125 NICKELs YOTAL (uG/sL) 200,000 A6 0 S 0,00
. $0,000 (338 @ % 0,00
100,000 iB12 e $ 0,00
200,000 Azl i 5 0,00
300,000 AB3H o 5 0,00
. w00 ,000 ABGY 0 k] .00
128 SELE~IUN, TOTAL  (UG4L)D 20,000 AG o 3 6,00
: 16,0990 w§ o 3 8,00
56,000 AR [ 3 8,00
130 SILVER, TOTAL  (UG/L) 50,000 »S L] i a,00
0,100 ABL Y ¢ H 0,00
6,100 4812 @ ] 0,00
0,1%0 ipz} 1 H 100,00
0,200 ARSY 0 1 0,00
0,250 ABGU 0 i 0,00
133 IINC, TOTAL  (UG/LY 2000,000 AG ] 14 0,00
5000,000 L 0 14 0,00
50,000 ABL1 e ] 15,29
50,000 ~  ABl2 5 14 35,74
100,000 Ap2l S 14 35, N
300,000 AB3u o 14 0,00
X 600,000 FIYA 0 14 n,00
202 ARBENIC, DISSOLVED (UG/AL) 100,000 AG ¢ . 0 0,00
50,090 rs 0 0 0,09
50,000 Y] L] [} 0,60
205 BORON  (WG/L) 150,000 LG ° 8 0,00
207 CHLORIDE  (MG/L) ’ . 250,000 n§ 0 1 0.00
208 CYMRIDE  {mGsL) . 0,200 AG P 8 0.00
0,200 w8 0 [ 0,00
n,005 AR & 8 100,00
09 FLUORIM  (HG/L) 2.400 x5 o 9 oL vo
210 HITROGES, NITRATF  (MG/L) 190,000 ' o 13 0,00
. t,nee “5 [ 13 0,0
2131 NITROGEN, RITRITF (M40 1o, 000 Al n '3 Gorh
. ]'n.'l‘l L] n ,3 0“\,'
LR tEC “ 13 0t
n,5¢ 0 LR v [ Y o N
216 SULENIL (PHsL) Fhu,bhn s o 0 poa
SLuNEE LNCESS Ly g a0 etlC w1cTs
Ani ¢ £,08115 HIJT4 (L{ ™y
Fha g ALLsTIL RInTA gatsry
beld o x ALLATTL H100a (Yoliy eddbed S5 L1 SG YeAn foey
Endd & 2,020 L 10145 (TLYZL mbestev b5) i vaepin}
BULE B AJUATIC BIOTA (T012L mauDui §§F Zan=-3n}
ARIL 5 AGUATIC RIGIE (TUTRL «4RUNEFSST Mphagab)
ARGE x BLUSTIC PIOTA (T0TZL wASDPNASSE Gub2TEr THAs anr)
L3
i 3

n$



Table E-2. Cowputer comparison of water quality data with proposed
Colorado Water Quality Staundards for the San Miguel River
at Placerville, Col.

S&n KIGUEL PROJELT

STATION 241 SAn MIGUEL KFA9 PLACERVILLE

KUMEE | MUMeER DF PERCENT
tobt CONSTITUENT STAHDASD  SOUPCE LYLEEDING SAMPLLES EXCEEDING
103 kLUMINIUM, DISSOLVFD  (UG/L) 100,000 AR 13 14 92,606
104 EBARIUM, TUTAL (UG/L) 1000,000 »§ ) H 20,00
1he  CaDMIUM, TOTAL  (UG/L) 1u,000 AG u 10 40,00

10,000 *S 4 10 “o,00
0,400 LTS 1 i 16,00
1,000 ag12 s 19 So,00
s,000 2323 a X 40,00
10,000 AB3U Ln 16 0,00
. §5,00n tabu [ 10 G,00
109  CHBROMIUM, TOTAL  (UG/L) 104,000 46 ° o o,00
. ’ 50,000 ¥5 a o 9,00
00,600 - 48 0 L} 0,00
111 COPPER, TDTAL  (US/L) 266,000 AG [ 9 0,00
1000,000 L3 [ K 0,0y
tn,000 FETR 2 9 22422
§n,000 L1 5 9 59,56
to, 000 ARZE & 4 22,22
20,000 LApla [ 9 a,a0
) 40,800 ARGY n 9 0,00
143 TRt DYSSULVES  (ne/U) 3ta,000 ~8 o 7 ¢, 00
110 TR, TOTEL  (UG/L) 1404, hio AR o 15 an,on
116 LEAD, TOTEL  (UG/L) 109,000 &6 o 5 o,n0
0,000 -S © 5 0,b0u
#0000 aalt 2 5 O]
25,000 2a12 t 5 2n,u9
&N, 0co 3223 a 5 a,0a
100,000 Ax3d o S [
150,000 &RGU ¢ 5 Q0
117 MAGNESTUM  (mG/L) 125,000 *$ e 14 C.on
118 ManuGemtgh, UIsSOLVED  tUG/L) $0,000 wS u 1% 2t,.b67
119 MALGAKESE, YOTAL (UG/L) 200,000 85 3 15 20,04
1000, 000 AB o 15 0,00
121 HMERCURY, TO0TAL (uU6/L) 2,000 “5 2 13 15,33
0,050 Ab 13 13 100,00
125 NICKEL, T07aL  (UG/L) 200,000 AG 0 ) ¢.00
. S0, 000 sELY [ ] 0,00
100,000 aB1e 2 ] 25,00
2tu, 008 1623 L] L 0,00
300,000 AR3H 0 a 0,00
4oe,000 LBGu 0 [ 0,00
128  SELENIUM, TOTAL (UG/L) 20,000 AG © 5 0,00
fo, 000 *S i S 20,00
50,000 28 0 5 0,00
130 SILVER, TOTAL  (UG/L) 50,000 5 o 0 0,00
0,100 ABL1 L} [ 0,00
0,500 AB12 [} 0 0,00
0,150 423 0 o 0,00
6,200 aas3d 0 [ 0,00
0,250 2RGY ¢ o 6,00
133 ZInCy TOTAL {UB/LY 2000, ,000 AG d 14 0,00
5000,000 He 4 14 0,00
50,000 [3:18 ] 2 14 14,29
50,000 4812 & 1a 42,86
100,000 2R23 3 14 21,43
300,090 . AB3A 0 14 n,00
. 600,000 ABGY [ 14 - 0,00
202 ARSENIC, OISSOLVED (UG/L) 100,000 AG 0 [J 0,00
50,000 LI 0 0 0,00
50,000 AB 0 0 0,00
205 BOMUN  (HG/L) 150,000 16 0 9 0,00
207  CHMLOPIDE  (RG/L) 250,000 wS 0 11 0,00
208 CYANIDE  (MG/L) 0,200 A5 0 10 n,00
0,200 ws o 10 8,00
. . 0,005 AR 10 10 100,00
209 FLUORIDE (HG/L) . 2,400 %$ 0 184 © 0,00
210 NITROGEN, wlYRATE (HG/L) 100,000 AG o 1% ¢,00
: 1o, no0 »S o 15 e,00
211 HITROGEN, NITRIVE (MG/L) 10,000 4G o 15 0,00
1,000 L1 [} 15 0,00
X 0. 050 LB 0 15 o, ne¢
0,500 (Y- u 15 a,00
215 SULFATE  (»G/L} 280,000 xS o 15 0,00
SUURCE CODES) AR x AQUATIC B10TA
ARC & AGLUATIC £T0Ts (COLL)
RS £ AGUATIC EFOTE (wbwty
ARLY ¢ BLUBTIC RIQYA (ToTér »aBDNESS) LFS5 Tha joey
ARL? £ ArORAYIC M1OYTA (TOYEL ~ARDNESSy tal=200)
AFPY B auUATID rTLYA (FOTEL WEEDHEARF conednh)
Erdh & fLUATIC PEYYE (1014 waPpef 35y 3n0edooy
FRfed F AWURRYTIC BE0Ta (T T2 BARDRY 98 F brbtElex Tuath 400)
AL £ MNTQULTHRS
»S & CLASS 2 wA« +al(F SUPRLY



Table E-3. Computer comparison of water quality data with proposed
Colorado Water Quality Standards for the San Miguel River
at Naturita, Col.

$at FIGHEL PROJELT

STATILN 25¢ SAN HIGUEL AT NATURITS

AG
w$

AGRICULTUPE
CLASS 2 RAd wATER SUFFLY

NUMKER NUMKER OF PERCENT
CoDE CONSTITUENT STANUAKD  $DURCE ExCEEDING SAMPLES ExCEECLING
101 ALUMINIUM, DISSULVED (uG/L) 100,000 AR 13 14 92.86
1oeu  BaRlum, TOTAL  (UG/L) tveo,n00 P [4 4 0,00
106 CaDMIUM, TOTAL (UG/L) 1o,u00 AG 4 9 4d, a4
10,000 »S 4 q hu,44
0L,Uno ARL1Y 1] 9 0,00
1,000 AR12 3 © 33.33
S.,000 An2l 1 9 1.1
10,000 AR3Y [d 9 0,n0
15,000 ABGY 2 9 22,22
109 CHROMJUM, TOTAL (UG/L) 100,000 AG a 0 0,00
50,000 13 o n 0,00
100,000 AR 0 0 H,00
111 COPPER, TOTAL (UG/L) 200,000 AG o ] 0,00
1000,000 wS o 8 0,00
10,000 ABL1 o 8 0,00
10,000 s812 3 8 37.5¢
10,000 Au2l 1 3 12,50
20,000 aAB34 [ 8 0,00
. 40,000 AkGY 1 k 12,50
113 JRON, DISSOLVED (UG/L) . 3u0,0ud 48 o 8 0,00
114  JRON, TOTAL  (UG/L) 1000 ,000 B 4 15 26,67
116 LE&D, TOTAL (ULG/L) 100,000 AG 0 5 0,00
50,000 »$ 2 5 4o, 00
4,00 ABLY 0 H 0,00
25,000 ABg2 3 ] 60,00
50,000 AR2)Y [d 5 0,60
100,000 AR3Y 0 5 0,00
150,000 ARGY 0. S 0,00
"117  MAGHMESIUM  (KG/L) 125,000 wS 0 12 6,00
118 MANGANESE, DISSOLVED (UG/L) 50,000 ng 3 14 21,43
119 HANGANESE, TOTAL (UG/L) 200,000 AG 2 14 14,2%
1090,000 AB 0 14 0,00
121 MERCURY, TOTAL (UG/L) 2,000 [t n 12 0,10
’ T 0,050 A 12 1e . 100,00
125 NICKEL, TOTAL (UG/L) 200,000 AG 1 10 §i0,00
50,000 ABLY n 10 0,00
100,000 ABle 0 10 0,00
200,000 AB23 a 1o 0,00
300,000 AR34: 0 10 0,00
400,000 ABGY 0 19 0,00
128 SELENTUM, TOTAL (UG/L) 20,000 AG 0 3 0,00
10,000 W$ n 3 0,00
50,000 AB 0 3 0,00
130 SILVER, TOTAL  (UG/L) 50,000 3 0 a 0,00
. N, 100 eRLY o 4 0.n0
0,500 apy2 [ 4 0,00
0,150 4aR23 1 4 es,on
0,200 tnld 2 4 . 50,00
0,250 AAGH 1 4 25,0¢
133 Z2INC. YOTAL  (UG/L) 2009 000 a6 o 13 Bt
SeAa nego 5 n 13 a,n)
50,009 LnL1 [ 13 N0
0,006 aale2 q 13 3o, 7117
100,000 APl 1 13 7.69
3,000 . AR3Y 4 13 nonu
600,000 A5G4 1 .
202 ARSENIC, DISSOLYED (uG/L) 100,000 AG [ ‘: ;:::
’ 50,000 h5 o 0 oL 0
80,000 AB 0
205 BORON (MG/L) 150,000 4G o i 2.0
207 CHLORIDE (#G/L) 250,000 w$ o 12 0.00
208 CYANIDE (FG/L) 0,200  aG o ° 000
N, 200 PE 0 Q 0,00
0,00 A
209 FLUORIDE (MG/L) I F S ° N 100
210 NITROGEW, WITRATE (MG/L) 100,000 4G a 14 0.0
10,000 ws 0 14 0.0
211 NITROGEN, NITRITE (MG/L) 10,000 AG 0 13 0,00
1.000 “8 [ 13 0,00
. 0'220 ASC 0 13 0,00
- 0, [ ARA [1) 13 0,00
215 SULFATE  (ME/L) 250,000 a5 5 14 35,71
SUURCE CODESy AH = AQUATIC HIOTA
ABC ® ACUAITC 2I0TA (COLD)
ARW © AGUATIC BIOTE (waRM)
AELY £ AwURTITC B1OTE (10181 Ha3DHESST LFSS Tran 100)
Al & AGUATIC ATOTE (TOTAL wanani§S) 100-2n0)
4B23 ® AGURTTIC BIOTA (TOTeL “asOnf §$8) 20u=3ord
AE34d £ AGUATIC BTATA (TUTAL wawDMESS) 3anednt)
ABGY £ AQUATIC R1CTA (TUTAL #ARONESSS GREATEN TwAn 400)
L
=
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Table E-4.

Computer comparison of water quality data with preposed

Colorado Water Quality Standards at Leopard Creck.

LAN MILULL PROJELTY

STATION 28y
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