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METRIC CONVERSIONS

The inch-pound units used in this report may be converted to S| (Internation-
al System) units by using the following conversion factors:

Multiply inch-pound units By To obtain metric units

acre-foot (acre-ft) 0.001233 ‘ cubic hectometer

cubic foot per second 0.02832 ! cubic meter per second

square mile 2.590 square kilometer

ton (short) 907.2 | kilogram

ton (short) per acre-foot 1.119 | kilogram per cubic hectometer
(ton/acre-ft) ‘

ton (short) per day (ton/d) 907.2 i kilogram per day

ABBREVIATIONS

SEQ NO=sequence number i

SQ Ml=square mile
N=number of water-quality samples
MG/L=milligram per liter
UMHO=micromho per centimeter at 25° Celsnus
CFS=cubic foot per second
DEG C=degree Celsius
TON PER AC-FT=ton per acre-foot

PCl/L=one trillionth (1x107!2) of the amount of radioactivity represented by
a curie (Cl) per liter. A curie is the amount of radioactivity that yields
3.7x1010 radioactive disintegrations per second.' A picocurie yields 2.22 disinte-
grations per minute (dpm).



WATER-QUALITY DATA FOR STREAMS IN THE SOUTHERN YAMPA
RIVER BASIN, NORTHWESTERN COLORADO

By Wendy S. Maura

ABSTRACT

Increases in coal mining in Colorado have raised questions regarding the
impact of mining on the quality of surface water. An area where increases have
caused particular concern is in northwestern Colorado, in the southern part of the
Yampa River basin. In order to identify the changes produced by mining in the
area it is necessary first to identify the water chemistry resulting from the ge-
ology, climate, and land use. To answer the above questions, a program for the
synoptic collection of water-quality data was developed in which a network of sam-
pling sites was established to determine the surface-water chemistry.

This study was begun in April 1981. Water-quality samples were collected
from sites on all continuously flowing streams in the southern part of the Yampa
River basin from the Oak Creek drainage near Steamboat Springs on the east to the
surface-water gaging station on the Yampa River near Maybell on the west. Each
water-quality site was sampled repetitively as changes occurred in discharge and
specific conductance. Water-quality data from surface-water gaging stations in the
area for water years 1976 to 1981 are included in the report.

INTRODUCTION

Coal mining in Colorado has increased in the past few years, particularly in
the Yampa River basin of northwestern Colorado. In this basin, the area of most
active mining is south of the main stem of the Yampa River.

This increase in mining has raised many questions regarding the impacts of
mining on the quality of surface water. In order to identify the changes produced
by mining, it is first necessary to describe the natural or background water qual-
ity. The study area is in the semiarid West, and the surface-water chemistry is a
product of geology, climate, and land use. To determine the effect of these fac-
tors on the water chemistry a synoptic program for the collection of water-quality
data was developed, and a network of sampling sites was established with regard to
the difference in geology, climate, and land use of the region.



This study was begun in April 1981 in cooperation with the U.S. Bureau of
Land Management. Water-quality samples were collected to provide data on the ex-
isting surface-water chemistry of the area. The objective of this report is to
make available that water-chemistry data.

DESCRIPTION OF DATA

The area of data collection was the southern part of the Yampa River basin
from the Oak Creek drainage near Steamboat Springs on the east to the surface-
water gaging station 09251000 on the Yampa River near Maybell on the west. The
downstream station was chosen to mark the western limit of the study because it is
included in the National Stream Quality Accounting Network (NASQAN) and is a sta-
tion for which a large number of water-quality analyses are available.

The water-quality sites in the area were iestablished on streams flowing in
April 1981. If substantial changes were noted irj geology, climate (primarily the
potential for increased evapotranspiration), or land use, additional sites were
established on the stream. Only the streams that were sampled, the sites in this
study, and the established gaging stations at which water-quality data were avail-
able are shown on plate 1. '

At each site several samples were taken tg represent various values of dis-
charge and specific conductance. As the summer of 1981 progressed, several streams
ceased to flow. Therefore fewer samples were obtained from sites on these streams.

|
For each sample, the instantaneous discharge of the stream was measured, and
the field measurements of water temperature, pH,\and specific conductance were re-
corded. Analyses of the water samples were perﬁormed at the Denver Central Labo-
ratory of the U.S. Geological Survey, Arvada, Coﬂo.

Analyses and calculations were performed to determine the amounts of the ma-
jor dissolved constituents. The individual constituents and properties analyzed,
together with the units of measurement, are listed below:

NITROGEN, NO2+NO3 DISSOLVED (MG/L |AS N)
HARDNESS (MG/L AS CACO3) {

CALCIUM, DISSOLVED (MG/L AS CA) |

MAGNESIUM, DISSOLVED (MG/L AS MG) |

SODIUM, DISSOLVED (MG/L AS NA) !

SODIUM ADSORPTION RATIO

PERCENT SODIUM

POTASSIUM, DISSOLVED (MG/L AS K)

CHLORIDE, DISSOLVED (MG/L AS CL)

SULFATE, DISSOLVED (MG/L AS SO4)

FLUORIDE, DISSOLVED (MG/L AS F)

SILICA, DISSOLVED (MG/L AS S102)

SOLIDS, SUM OF CONSTITUENTS, DISSOLVED (MG/L)
SOLIDS, DISSOLVED (TONS PER DAY)

SOLIDS, DISSOLVED (TONS PER ACRE-FOOT)
POTASSIUM-40, DISSOLVED (PICOCURIES PER LITER AS K40)
ALKALINITY, LABORATORY (MG/L AS CACO3)
HARDNESS, NONCARBONATE (MG/L AS CACO03)



The location of each water-quality site is shown on plate 1, and a descrip-
tion of each site is given in table 1. Those stations in the area where at least
seven samples of water were collected for chemical amalysis are listed in table 2.
There are additional surface-water gaging stations in the area that are not listed
in table 2 or shown on plate 1 because they record only discharge data. Many of
the stations listed in table 2 are on the main stem of the Yampa River or its
principal tributary, the Williams Fork. These stations are part of the long-term
gaging network of the U.S. Geological Survey. Many of the surface-water gaging
stations on the smaller tributaries in the study area are operated cooperatively
with the U.S. Bureau of Land Management as part of the Coal Hydrology Program.

The data collected at the sites during this study are listed in the section,
"Water-quality data collected at sites in the-‘southern Yampa River basin.' These
data are stored in the U.S. Geological Survey's National water storage and re-
trieval data system, WATSTORE.

Water-quality constituents and properties determined from samples collected
at the gaging stations are listed in the section, "Selected water-quality data
collected at surface-water gaging stations in the southern Yampa River basin, wa-
ter years 1976-81.'"" Data are listed only for the water vyears 1976 through 1981
and only for the same constituents reported in analyses of samples collected at
the study sites. Water-quality data prior to water year 1976 and on additional
constituents are available for some of these stations and are published annually
in a series of U.S. Geological Survey Water-Data Reports entitled, 'Water Resour-
ces Data for Colorado."

The section, ''Statistical summary of selected water-quality data collected at
surface-water gaging stations on the Yampa River and the Williams Fork,'" is a sta-
tistical summary of the same constituents reported in analyses of samples collect-
ed at the study sites for stations on the Yampa River main stem and its tributary,
the Williams Fork. Many samples were collected at several of these stations;
therefore, only a summary of the data is given, which includes the number of sam-
ples, the mean, the standard deviation, and the range of each constituent for the
period of record. The actual data are available from the U.S. Geological Survey's
WATSTORE system.

REFERENCES

U.S. Geological Survey, 1976, Water resources data for Colorado (for water vyear
1976), Volume 2. Colorado River basin: U.S. Geological Survey Water-Data Re-
port CO0-76-2. :

U.S. Geological Survey, issued annually, Water resources data for Colorado (for
water years 1977-1981), Volume 3. Dolores River basin, Green River basin, and
San Juan River basin: U.S. Geological Survey Water-Data Reports C0-77-3,
co-78-3, C0-79-3, C0-80-3, and C0-81-3.
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SUMMARY OF SELECTED WATER-QUALITY DATA CdLLECTED AT SURFACE-WATER

GAGING STATIONS IN THE SOUTHERN YAMPA RIVER‘BASIN, WATER YEARS 1976-81
\
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STATISTICAL SUMMARY OF SELECTED WATER-QUALITY DATA COLLECTED AT

SURFACE-WATER GAGING STATIONS ON THE YAMPA RIVER AND THE WILLIAMS FORK RIVER

1C7



20

G6°8¢

10°0
£v°8
LE°O
10°0
6v°0

8E°€E
96°9
€0t
80°0
€0°0

29°0
00°1
15°0
S0°1
AR

29y
19°0
S0°0
G6°01
2stell

NY3IW 40
doyd3 dais

1] A 06°0 09°0
01°0 01°0 m———-
00°00ST 0€°0¢ 08°2€E
€5°0 S0°0 01°0
00°16€ 00°LE 00°€EL
00°91 05°1 éc’t
00°1 01°0 €170
00°¥¢ 09°0 St b
00°081 00°¢ 1v°0¢€
00°0€1 00°8¢ va°ve
00°S€ET 00°0¢ ve°ee
0c°€ 09°0 89°0
0€°l 0¢°0 82°0
00°2v 00°¥1 £v°9
00°9¢ 06°1 28°8
00°9¢ 0S°1 [AThS 4
00°1S 09°9 ov°6
00°001 00°1 £8°8¢
00°0€2 00°¥¢ 9e° 1Y
00°1¢ 00°0 02°9
09°8 08°9 Sv°0
00°009 00°09 65°011
00°00€L 06°8¢ S£°0981
INvA INWA NOILVIA3Q
WNWIXYW WAWINIW QUVANYLS

12201
01°0
6v°19¢

€2°0
68°591
61°6
12°0
09°L

6E°0t
00°v6
68°G8
112
0L°0

SL°he
20° (1
92°6
29°9¢
01°0¢

12°501
0€°L
9L°L
§9°18¢
05°Leet

NY3IW

N

(o¥¥ SY 1/12d) QIATOSSIA O WNISSYLOd
(N SY 1/9W) G3IAT0SSIO EON+ZON “NIDOYLIN
(AVG ¥3d SNOL) @3IAT0SSIG “SAIT0S

{14-2v ¥3d SNOL) @3IA10SSIA “SQIT0S
@IAT0SSIA *SININLILSNOD 40 WNS *SAI0s
(201IS SY 1/9W) Q3IAT0SSIA “YIITIS

(4 SY 1/9W) Q3IA10SSIA “3aIyond

(12 SY 1/9W) G3IAT0SSIA *IATYOTHI

(¥0S SV 1/9W) GIATOSSIC IL1V3INnS
(£02v2 SY 1/9W) GV ALINIWXTY
(€00Y2 SY 1/9W) Q1314 ALINIWNTY
(X SY 71/9W) G3IAT0SSIA “WNISSYLIOd
0Ilvd NOILdYOSAY WnIaos

WN1Q0S LINIDYId

(VN SV 1/9W) Q3IAT0SSIC WNIQOS

(9W SY 1/9W) GIAT0SSIA “WNISINOYM

(v2 SY 1/9W) G3AT10SSIA WNIDTYID

(€02¥2 SY 1/9W) ILYNOSUYINON SSINGUVH

(£09¥2 SY 1/9W) SSINQUYH

(2 930) F¥nivYIdwil

(SLINN) Hd

(SOHWN) JIONVLINGNOD D14193dS
(S47) SNOINVINVISNI ‘MOVJWVIULS

138vY1

*03 “NIGAVH dYIN °NOISY3AIQ MO138 Y3IAIY VdWYA OTvtv260

108



- -

Sy 91l

10°0
L2701
6€°0
10°0
19°0

8¢V
92°v
91°0
v0°0

£9°0
9%°1
29°0
L2°1

£9°G
€6°0
90°0
90°91
eeteey

NVIW 40
40¥Y¥3 als

10°0
00°056€

§5°0
00°/0V
00°St
0€°0
00°2¢

00°041
00°091
0E"6
00°¢

00°Tv
00°99
00°Se
00°8p

00°02¢
00°¢¢
0.8
00°099
00°0066

INVA
WNWIXVYW

10°0
ANV

£0°0
00°8¥
09°0
01°0
011

0v°8
00°9¢2
08°0
0¢°0

00°ST
0€°€
00°¢
01°8

00°0¢
00°0
06°9
00°08
00°0L

aNvA
WNWINIW

ey elL

11°0
68°8L
86°¢
90°0
69°V

GT°EE
10°€€
0¢°1
2e’0

61°§
2€°11
a8V
08°6

06°€Y
6¢c°L
vv°0
6b°9¢1
22°1192

NOILVIA3Q
(QYVANY 1S

10°0
267909

£2°0
€6°v61
9¢°8
12°0
¥8°8

€0°¥S
€G6°L6
9°e
6.°0

00°9¢
10°12
60°11
10°0¢

89°0¢1
0€'8
18°L
16°8¢¢
¥e° 2991

NV3IW

124

65
69

09
09

09
09
09

09
09

09

09
29
09
29
8¢t

(ovX Sy 1/12d) GIAT0SSIC OF WRISSViO0d
(N SV 7/9W) G3IAT0SSIQ E€ON+ZON “NIIOYLIN
(AVQ ¥3d SNO1) G3AT0SSIO “SGITOS

(14-2v ¥3d SNOL) Q3AT0SSIG SAI0S
@3IA0SSIA “SININLILSNOD 40 WRS €SAiios
(201S SY 71/9W) 43A10SSIQ “YII11IS

(4 sy J\azw @3A10SSIA “3a1¥0N74

(712 SY 71/9W) @3A10SSIA “3IATHOTHG

(0S SV 1/9W) Q3A0SSIQ ILVHTiS
(€02v2 SY 1/9W) 9v1 ALINITWXY Y
{£02v2 SY 1/9W) Q1314 ALINI TN W
(X SY 1/9W) G3IAT0SSIC “WNISSYLiO0d
0IlvYd NOILA%0SAY WNIQOS

WNIG0S INIDY3d
~ (¥N SY 1/9W) Q3IATCSSIA “WNIGSS
(oW SY 1/9W) G3AT0SSIG ‘WNISINDYW

(v2 SY 1/9W) Q3A10SSIQ WNIDTWD

(£00v2 SV 1/9W) ILYNOSUVINON SSINQUVH

(£02v2 SY 1/9W) SSINGYYH

(2 930) WNLvYIdwil

(SLINN) Hd

(SOHWN) 3ONVLINANOD D14193dS
(S42) SNOINVINVISNI “MOTJWYI®LS

138¥7

*00 “9IV¥3 UYIN A33YD AVIHATI MO39 YIATY YdWVA 05594260

109



80°901

20°0
2¢9°11
6€£°0
10°0
¥9°0

£2°9
00°T
£0°0
96° L1
09°60€

NV3IW 40
40y¥y¥3 dis

10°0 10°0 —
00°0€2¢  0£°01 £€8°€6/
[5°0 90°0 21°0
00°TZ¥ 00°¥¥ 10°(8
00°€T 05°0 96°2
0v°0 01°0 £0°0
00°€2 06°0 16°%
00°081 05°9 1°6¢
00°081 00°22 22°8¢
0Td 04°0 08°0
00°2 02°0 L£°0
00°2¥ 00°€T 80°9
00°29 09°2 £0°€T
00°62 06°T 61°G
00°8¥ 0.9 26°01
00°022 00°52 v b
0042 00°0 G/°(
00°6 00°L 5°0
00°0£9 00°8/ 80°6€1
00°0666  0L°0T 10°2292
INTWA INWA NOTLVIAIG
WOWIXYW  WOWINIW QYVONYLS

se—-- 0
10°0 I
G0° /TS 9§
£2°0 LS
LL°10¢ LS
66/ LS
12°0 65
61°6 65
00°09 65
- 0
65°86 65
82°¢ 65
68°0 86
16°L¢ 86
L € 84
€¢Il 89
6.°6¢ 65
=== 0
ve 121 89
92°6 09
00°8 09
O¥°€EE 09
¥1°0691 el
NV3W N

(obX SY 1/12d) QGIAT0SSIA OF WNISSYLOd
(N SY 1/9W) Q3AT0SSIO SON+ZON *NIDOYLIN
(A¥Q ¥3d SNOL) Q3IAT0SSIQ “SQIT0S

(14-2v ¥3d SNOL) Q3AI0SSIQ “SAIN0S
@3AT0SSIA “SININLILSNOD 40 WNS “SAITIOS
(201S SY 1/9W) QIAT0SSIA °yIITIS

(4 SV 1/9W) a3A10SSIa “3aryond

(79 SY 71/9W) Q3IATOSSIA “3ATYOTHI

(¥0S SY 1/9W) @3IA10SSIQ ILY4INS
(€02v2 SY 1/9W) 8V ALINITVATY
(€00v2 SY 1/9W) Q1314 ALINITVIY
(X SV 1/9W) @3A10SSIA “WNISSYL0d
0ILlvd NOILJYOSQY WNIaoS

WNIQ0S 1IN3J¥3d

(YN SY 1/9W) QG3AT0SSIO “WNIAOS

(9W SY 7/9W) GIAT0SSIA “WNISINIYW

(v2 SY 7/9W) Q3IAT0SSIQ WNIJTYD

(€00vD SY 1/9W) ILYNOGUVINON SSINGYYH

(€00v2 SY 1/9W) SSINQYVH

(2 930) 3YNLYYIdWIL

(SLINR) Hd

(SOHWN) JINVLINANOD 214123dS
(S42) SNOINVINVISNI “MOTdWvIYLS

139v1

03 “9IVY) MO39 YIAIY VAWYA 009.t260

110



S1°91

10°0
8e° 11
0€°0
10°0
S€°0

56°v
69°G
It°0
€0°0

§9°0
ev°1
91°1
A/

96°L
§0°1
v0°0
Ge° L1
81°6¢

NV3IW 40
40yd3 ats

10°0
00° 625

09°0
00°8€Y
00°S1
08°0
00°91

00°0¢¢
00°042
01°§
08°1

00° €€
00°8L
00°¢€S
00°£9

00°0v¢€
00°9¢
0.°8
00°098
00°0G¢€T

INTVA
WOWIXYW

10°0
€L°0

€1°0
00°96
09°¢
01°0
0s°0

00°¥1
00°29
0.°0
0¢°0

00°6
ov°e
06°§
00°0¢

00°vL
00°0
01°L
00°8¢1
08°S

INTVA
HWNWINIW

GE°GTT

11°0
LE°Y8
1€°¢
01°0
12

1€°8¢
(V) B4
€870
vec'o

06"V
L8701
20°6
00°11

99°19
S0°8
GE°0
6v°S€T
0€°6cE

NOILVIA3Q
QYVANY LS

10°0
08° 68

6e*0
84°09¢2
LE°TT
L1°0
86°¢

LL°1Y
L0°LS1
68°1
€5°0

20°91
v1°81
19°1¢
€9°€Y

S1°861
9€°6
80°8
9 lek
18°061

NV3W

84

89
S5
65
89
09

09

(ob¥ SY 1/12d) G3A10SSIA OF WNISSY.10d
(N SY 1/9W) Q3AT0SSIA EON+ZON ‘NIDOYLIN
(AVQ ¥3d SNOL) a3A10SSIA *SAIN0S

(14=0V ¥3d SNOL) @3IAT0SSIC *SAIT0S
Q3A0SSIA “SININLILSNOD 40 WNS SAIT0S
(201S SY 1/9W) Q3IAT0SSIQ ‘VIITIS

(4 SY 1/9W) @3IA10SSIC *3gT¥0NT4

(10 SV 1/9W) @3IA0SSI¢ “3IAINCTHD

(¥0S SY 1/9W) @IAI0SSIQ FLV4INS
(€00¥2 SY 1/9W) 9y ALINITWYTY
(€02vd SY 1/9W) Q1314 ALINIWATY
{1 SV 1/9W) @3AT10SSIO “WNISSY:0d
011vYd NOILd¥0SAY WNIGOS

WNIQ0S INIDH3d

(VN SY 1/9W) @3A70SSIA “WNICOS

(9W SY 1/9W) QIA10SSIC “WNISINGYW

(V2 SY 1/9W) G3A10SSIA WNIDWD

(£00v2 SY 1/9W) ILUNOGYVINON SSINAYVH

(€02v2 SY 1/9W) SSINAYVH

(0 930) FUNLvYIdWIL

(SLINN) Hd

(SOHWN) 3INVLINANGD II4123dS
(S42) SNO3NVLNVISNI ‘MOTdWYIYLS

138y

03 “NOLTIWVH ¥VIN “HINOW LV Y04 SWYITTIM 0S.6¥260

11



L1°0
€0°0
|8 21

10°0
65°Y
91°0
10°0
0S°0

65°1
60°01
09°1
v0°0
¢0°0

¢€°0
£€8°0
82°0
t°0
06°11

€0°¢
A A0
10°0
vv°9
19°6¥¢

NVIW 40
doyy3 ais

ot°e 00°1 LAAY L5°1 L
or°1l 00°0 6¢°0 €270 1L
0o°otv8 0c'1y 96°6Y6 €8°€S. 61L
¢6°0 60°0 S1°0 9¢°0 124
00°£69 00°1S 06°£01 €L°€9¢ €46
00°61 08°0 0L°€ 6€°6 LSS
00°1 00°0 €10 2e’0 99¢
00°0¢€t 00°1 8e°€El 06°L1 vel
00°01¢ 01°8 LL°ev 90°1/ €el
00°061 00°89 90° 6¢ 02 1€l ST
00°cEe 00°8¢ 0L°2¢Y €0°€cl 60.
08°L 0r°0 96°0 85°¢ L1§
09°v 0¢°0 86°0 S1°1 0¢L
00°09 00°6 v6°L 8¢°0¢ €09
00°091 06°¢ 95°61 96°€€ 655
00°ct ov°0 £9°9 06°t1 96§
00°¥01 00°9 A8 4! £€9°6¢ 955
0001 00°¢el Lv°6E 16°0S 11
00°08¢ 00°6¢ 2¢9°¥s 68°9¥1 €el
00°8¢ 00°0 86°L 6L°6 v9€
06°8 09°9 LE°0 69°L 8GL
00°0011 00°001 90°8.1 9¢°¢ey v9.
00°009€1 08°1¢ GE°LV62 19°¢¢81 144¢
Nwa INTA NOILVIA3Q

WNWIXYW WNWINIW QYVANVLS NV3IW N

02 “77139AVW ¥VIN YIAIY VAWVYA 00015260

(o¥X SY 1/13d) Q3IAT0SSIA OF WNISSVLOd
(N SY 1/9W) G3IAT0SSIA €ON+2ON NIDOYLIN
(AVQ Y34 SNOL) Q3A10SSIG “SAI0S

(14-2v ¥3d SNOL) G3AT0SSIA “SAIT0S
03A10SSIC *SININLILSNOD 40 WNS SQITi0S
(201IS SV 1/9W) A3AT0SSICG ‘VIITIS

(4 SV 1/9W) Q3IAT0SSIC “IQTHONTS

(72 SV 1/9W) A3IAT0SSIG *IATYOHD

(v0S SY 1/9W) G3IA10SSIA 3LV4INS
(€02v2 SY 1/9W) 4y ALINIWMTY
(€00v2 SV 1/9W) Q1314 ALINITV> T¢
(X SY 1/9W) G3IAT0SSIC “WNISSYLild
OILVY NOILJYOSQY WNICOS

WAIOO0S IN3s¥3d

(VN SV 1/9W) Q3AT0SSIA *WNIGCS

(9W SY 1/9W) G3IAT0SSIC “WNISINIVW

(V2 SY 1/9W) GIAT0SSIA WNIDW2

(€00VD SV 71/9W) ILYNOSYYINON SSINQYVH

(£02v2 SY 1/9W) SSINQYVH

(9 930) JWNLYYIdWIL

(SLINN) H4

(SOHWN) JFONVLINGNOD 314132dS
(S42) SNOINVLINVLISNI “MOTJWYINLS

13eY7

112



