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SELECTED HYDROLOGIC DATA, ARKANSAS RIVER BASIN,
PUBELO AND SOUTHEASTERN FREMONT COUNTIES,

COLORADO, 1975-80

By Doug Cain and Patrick Edelmann

ABSTRACT

Selected hydrologic data collected in 1975-80 as part of water-quality
investigations by the U.S. Geological Survey in Pueblo and southeastern Fremont
Counties are presented in this report. The data, in tabular form, consist of
streamflow-discharge measurements for 33 sites, channel-geometry measurements for
97 sites, traveltime data for 12 sites, and field and laboratory water-quality
analyses for 194 sites. Federal, State, and local officials may find these data
useful in making decisions relating to the management of water resources of the
area.

INTRODUCT I ON

This report makes available selected hydrologic data collected from
October 1975 through June 1980 as part of water-quality investigations in Pueblo
and southeastern Fremont Counties. This report was prepared by the
U.S. Geological Survey, in cooperation with the Pueblo Area Council of
Governments. Federal, State, and local officials may find these data useful in
making decisions relating to the management of water resources of the area.

Appreciation is extended to the many landowners who allowed access to
sampling sites on the Arkansas River and its tributaries, and to Bob Jesse and Jim
Kasic of the Pueblo Division Engineer's Office of the Colorado Department of
Natural Resources, Division of Water Resources, for helping coordinate many of the
data-collection activities.

DESCRIPTION OF HYDROLOGIC DATA

Data were collected at 298 surface-water sites. The data, which consist of
streamflow-discharge, channel-geometry, and traveltime measurements, and field and
laboratory water-quality analyses, are presented in tables 3 through 20 in the
Hydrologic Data section at the back of this report. The data in. each table are
arranged in downstream order. Each data-collection site is keyed to a site number
shown on plate 1. Water-quality analyses may be compared to the water-quality
guidelines shown in table 1 to indicate relative suitability for various uses.




Table 1.--Water-quality guidelines applicable

[From Colorado Department

Recreation

Aquatic life

Primary

Warm water

30
6.5 to 9.0

.-

0.005

3.06
.5

Water-quality constituent Units contact
Physical
¥emperature------------------- Degrees Celsius==----ve-e- memcmeonoa
Dissolved oxygen-==-=-=--==--- Milligram per Titer------- Aerobic
PH --=- - Standard units-------- - 6.5 to 9.0
Magor 1nor§anic
ssolved chloridee=-cesceceea Mitligram per liter--ee--- -—-
Dissolved sulfate-----eca=a=a . emmaa d0e-===ccmmmcsmcccass  ccccccmea-
Dissolved fluoride - dQemmamea= eccccacmecs  c;e-=
Free cyanide do cemmcmssscacs cmeeccmcaa
Nutrients
ota] ammonia------~eccccaaaaa
Total nitrite-----
Total nitrateee-e=ecmancassca-
Biological
ecal coliforme-=eeccccncoana- Colony per 100 milliliters 200
Trace inorganic
DissoTved aluminum-s==-=-==a==s Microgram per liter----- -- -
Total arsenic-==---- mmmmmaea do -- -
Total bariumMe--eccceccecacaaaa acacadQ-=-== P, cemece- a—-
Total berylliume==ee=cecmmcaaa  -omae d0-==mmmmemccceeccace  aceaa -
Total cadmiume--e=ecccccaccaca acecadecmmcccccanan mmemme  eccmesees=
Dissolved chromium, hexavalent cemea(Qmmmcmcemcmm———————— —
Total am===d0 cm——— -
Total i cenea(Qemcemcccccancacccme  cemee —————
Total cmmeadQemccmnmcncacnccnnnn mm—em————
Total manganese~==-= cmmmacana- do-== -
Total Mercury==e---eececaeaceaa cemeafmmmcccnaccan —————— mmea- —mma——
Total nickel- ——— do-- ———- ———
Total selenium--- - do===w-= -—- memmcmm——-
Total silver--- dO==m== cmamana P,
Total uranium-===«-- T dQem-meemmmmescecmmc=s  c;cescma=s
Total zing-=a=aa- cmcceccmmmaca PRSPy, T, P amecmea  cmmea cama-
Radiochemical .
adium and 2285-=-nnman - Picocurie per liter ———-
Organic
i1arin -- Microgram per liter-------  <cccac-e--
DOT-- - B —mmmeenae-
Dieldrin me== meemaneae=
Endosul fanemccececmccccccccacee  cocea(emm-cmceccccccaac=- PR,
Endrin -- —m——- ———
Heptachlor--=-- - am———
Lindan@-===eeececccmacacccaaaa -
Malathion==ececcccccamcacaaaa-
Methoxychlor R ammes  mmmmmem——-
Mirexeces=ceea- dOmemmmmmm——= ccmmm——-
Parathion==<-- dOemmmeamacmcanaan———
PCB'Seem=cesoccmcnnncacacaan - do~=m=- -—--
Phenol ———- ———- B [ T

61,500

1A guideline of 7 milligrams per liter applies during spawning.
2gyideline varies with average daily maximum air temperature.

3Nonionized ammonia.
4“Dissolved.

5Concentrations should not be increased by any cause attributable to municipal, industrial, or agricultural
practices so as to exceed 5 picocuries per liter.
6First guideline for chlorophenol; second for monohydric phenol.



to surface waters intended for various uses

of Health, 1979]

Water use

Aquatic life

Lold and warm water by range of alkalinity or water
hardness, in milligrams per liter

Domestic supply,

0-100 100-200 200-300 300-400 > 400 Agriculture Class 2
-------- Aerobic Aerobic
----------- 5.0 to 9.0
------------------- 250
------------------- 250
cecmeece ecsecceceee 21.4 to 2.4
----------- 0.5
-------- 10 1.0
-------- 100 10
------------------- 2,000
100 100 100 100 100 0 eeceemeemes ceccecccmeaea-
50 50 50 50 50 100 50
10 300 600 900 1,100 100 1,000
.4 1 5 10 15 10 10
25 25 25 25 25 100 50
5 10 10 20 40 200 1,000
1,000 1,000 1,000 1,000 1,000 0 eececemcaeo 4300
4 25 50 100 150 100 50
1,000 1,000 1,000 1,000 1,000 200 450
.05 .05 .05 .05 05 0000 eececceeee- 2
5 10 20 30 40 200 00 eeeemmmcceceee-
50 50 50 50 50 20 10
.l A .15 .20 25 eeseecmene- 50
30 200 400 800 1,400 = ecesemeceees eececcecncceee-
50 50 100 300 600 2,000 5,000




Data in tables 3 through 11 were collected in 1979 and 1980 as part of an
analysis of the waste-assimilation capacity of the Arkansas River (cain,
Baldridge, and Edelmann, 1980). During that investigation, discharge data were
collected at 28 sites, channel-geometry data at 71 sites, and water-quality data
at 30 sites. Also included are data for temperature, specific conductance, pH,
and dissolved oxygen from a continuous recording water-quality monitor on the
Arkansas River near Avondale. These data were used to calibrate and verify a
water-quality model of the Arkansas River. The model is useful in evaluating the
effects of various wastewater-treatment alternatives on water quality of the
Arkansas River in Pueblo County.

Data in tables 12 through 15 were collected in November and December 1979 and
March 1980 as part of an evaluation of the mixing zones of the effluents from the
Pueblo Wastewater Treatment Plant and the CF&l Steel Corp. with the Arkansas
River (Cain, Baldridge, and Edelmann, 1980). During the investigation, discharge
data were collected at 5 sites, channel-geometry data at 26 sites, and dye-
concentration and water-quality data at 141 sites.

Data in tables 16 through 20 were collected between October 1975 and
June 1980 to establish a water-quality data base for the Arkansas River and its
tributaries. Water-quality data tabulated for 38 sites include water-quality
field analyses and laboratory analyses for common chemical constituents, nu-
trients, bacteria, trace constituents, pesticides, and radiochemical constituents.
A summary of selected water-quality data for selected sites is included in
table 19.

Because the data tables in this report are organized according to the
investigation in which they were collected, data for a specific site may occur in
several tables in the report. Table 2 will help the report user find all data for
a given site shown on plate 1.

REFERENCES CITED

Cain, Doug, Baldridge, Duaina, and Edelmann, Patrick, 1980, Waste-assimilation
capacity of the Arkansas River in Pueblo County, Colorado, as it relates to
water-quality guidelines and stream classification: U.S. Geological Survey
Water-Resources Investigations 80-82 [in press]. :

Colorado Department of Health, 1979, Regulations establishing basic standards and
an antidegradation standard and establishing a system for classifying state
waters, for assigning standards, and for granting temporary modifications:
Colorado Department of Health, Water Quality Control Commission, 41 p.



Table 2.--Index to data location in tables 3 through 20, by site number on plate 1

Site no. Number of table containing Site no. Number of table containing
on plate 1 data for each site on plate 1 data for each site
(m————— 3, L 32-=~~=- 3, 49 5, 6
3= 3, L 33=====- A9 5, 6
4 ------ 3, h, 20 34 """""" 39 49 16’ 179 18’ 19
Denmm 3, 4 35mmm=m- 39 69 ]69 179 189 19
S 3, 4, 16, 17, 18, 19 37--===- 3, b, 5,6, 16, 17, 18, 19
Jmm——— 3, b 38-~--n- 16, 17, 18, 19
EETEE 3, L 39-=--~-- 16, 17, 189 19
10~~=~~~ 3, & Lo~~mm-- 20
11=====- 3, 4 himmmmee 20
12=====~- L, 16, 17, 19 b2~mmmee 20
12A-=~-~ 3, & b3~=mmem 20
13=~==~- 3, 16, 17, 18, 19 bh-mmmem 20
Tf=mm e 3, 4 45-mmmm 20
15mmmmmm 3, & Lo-mmmm- 20
16------ 3, 4, 16, 17, 18, 19 b7-==-=~ 16, 17, 18, 19
18----~- 3, 4, 13, 14, 15 48~==-m-= 20
19-~-=-~ 3, b, 13, 14, 15 h9==-==-- 20
20-=~==- 6 50~==-=- 20
20A--=--- 13, 14, 15 51-==-=-- 16, 17, 19
2]=====- 3’ h, 5: 63 '1’ 16’ 173 52===--~ 16’ 17’ 19
18, 19 53~~==-- 16, 17, 19
p Y T 3, 5, 6 Slmmm e 16, 17, 18, 19
23--=--- 3, 4, 5, 6, 11, 16, 17, 55====-= 16, 17, 19
18, 19 56=----- 16, 17, 19
2fmmmmmm 3, 4 56A-~-~--- 16, 17, 19
25-=====~ 3 57====-~ 16, 17, 18’ 19
26-=-==-- 3, 4, 16, 17, 18, 19 58~~~~~- 16, 17, 19
2] =m———- h’ 5, 6 59~====-~ 16’ 17, 19
28------ 3, 5, 6 61~=mmm= 16, 17, 19
29-===--~ 3, h’ 5, 6’ 7, 8’ 9, 10, CS1-=--- 12, 13, ]h’ 15
11, 16, 17, 18, 19 Cs2-CS16--- 12, 14, 15
30-~---- 3: h’ ]6, 17, 18’ 19 CS17----- 12’ ]3’ lh’ 15
3)mmmmme 3, 5, 6 CG1-CG61--- 5

SW 75&“’“)







HYDROLOGIC DATA
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Table 4.--Miscellaneous discharge measurements made on September 19-20, 1979

Site Date of Discharge
" Station no. Station name measure” Time lowbic
plate 1 (Y-M-D) second)
1 07099400 Arkansas River above Pueblo===-==sm==m=w- 79-09-19 0832 98
79-09-20 0844 98
3 381604104400500 Goodnight drain at mouth====se=eccmcceac 79-09-19 0936 .23
4 381604104394200 Pueblo Boulevard storm drain at mouth-=- 79-09-19 1137 .65
5 381603104392200 City Park drain no. 1 at mouth========e= 79-09-19 1008 .97
6 07099500 Arkansas River near Pueblo-==-==--r-ce-- 79-09-19 1100 25
7 381623104390500 North Side Waterworks sluice at mouth--- 79-09-19 1240 1.2
8 381608104383800 City Park drain no. 2 at mouth-=~====-=- 79-09-19 1205 .74
10 381621104382000 North Side Waterworks drain at mouth---- 79-09-19 1307 .78
11 381628104381700 Dry Creek at mouth-===r----recmrcrccccn- 79-09-19 1325 .03
12 381607104372500 Arkansas River at Fourth Street Bridge-- 79-09-19 1405 136
79-08-19 1422 220
12A  381515104363100 1-25 tributary at mouth-======-ececccac- 79-09-19 1523 1.3
14 381508104354400 Southern Colorado Power outfall=---=c==- 79-09-19 1653 25
15  381510104350900 Arkansas River near Colorado High=-
A —— 79-09-19 1708 49
16 381515104351900 Fountain Creek at mouth=======mecccccac= 79-09-19 1610 17
79-09-20 1000 7.0
18  381522104342100 Pueblo Wastewater Treatment Plant out-
fall--remereccmncnn- 79-09-19 1800 22
79-09-20 0912 29
19  381522104341800 CF&! Steel Corp. outfall (before
February 1980)=-===n==mmmmmmrennnenme- 79-09-19 1825 99
79-09-20 0841 106
21 381547104330800 Arkansas River near 23d Lane------------ 79-09-19 0710 174
23 381530104294600 Arkansas River at Colorado Highway 233-- 79-09-19 0845 182
24 381609104282600 Meadowbrook Wastewater Treatment Plant
outfall==r-rremccccrccc e e e e e c e e 79-09-19 1215 .1
79-09-19 1515 .10
79-09-19 1845 .04
79-09-19 2345 .17
79-09-20 0650 .11
26  381556104273300 St. Charles River at mouth==-==--=eoce-- 79-09-19 1015 7.4
27 381613104272600 Arkansas River at Colorado Highway 231-- 79-09-19 1105 195
29 07109500 Arkansas River near Avondale-=--====c=== 79-09-19 1155 214
30  381440104234200 Sixmile Creek at mouth==-======smmecowce- 79~09-19 1330 6.7
32 381443104184200 Arkansas River at Colorado Canal head-
P PR ————— 79~09-19 1500 230
33 381401104153700 Arkansas River at Boone-=====-==-=-=-co- 79-09-19 1645 107
34 07116500 Huerfano River near Nepesta------=<----- 79-09-19 1800 .0
37 07117000 Arkansas River near Nepesta-----=------- 79-09-19 1845 132

lypstream from Southern Colorado Power diversion.
2pownstream from Southern Colorado Power diversion.
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Table 6.--Traveltime data collected during September 1979

Distance
downstream
Site from
no. point of
on injection
plate 1 (miles)

Estimated
stream
discharge!

(ft3/s)

Date of
dye
sample
(Y-M-D)

Time

Dye
concentration
of grab sample

(micrograms
per liter)

Slug injection of approximately 1 liter of 20 percent rhodamine-WT dye

21

22

at 0915, September 17, 1979, at site 202

1.4

3.3

240

245

22

79-9-17

79-9-17

0950
0955
1000
1005
1010

1015
1020
1025
1030
1035

1100
1105
1110
1115
1120

1125
1130
1135
1140
1145
1150

1155
1200
1205
1210
1215
1220
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Table 6.--Traveltime data collected during September 1979--Continued

Distance
downstream Dye
Site from Estimated Date of concentration
no. point of stream dye of grab sample
on injection discharge! sample (micrograms
plate 1 (miles) (ft3/s) (Y-M-D) Time per liter)

Slug injection of approximately 1 liter of 20 percent rhodamine-WT dye
at 0915, September 17, 1979, at site 202--Continued

23 5.4 250 79-9-17 1240 <
1245
1250
1255
1300

AAAAO
o e o
b fd fd fd b

1305
1310
1315
1320
1325

.
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1355
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1425
1430
1435
1440
1445
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Table 6.--Traveltime data collected during September 1979--Continued

Distance
downstream Dye
Site from Estimated Date of concentration
no. point of stream dye of grab sample
on injection discharge! sample (micrograms
plate 1 (miles) (ft3/s) (Y-M-D) Time per liter)

Slug injection of approximately 1 liter of 20 percent rhodamine-WT dye
at 0915, September 17/, 1979, at site 202--Continued

27 8.1 260 79-9-17 1505
1510
1515
1520
1525

A
N O
o o o

1530
1535
1540
1545
1550

1555
1600
1605
1610
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Table 6.--Traveltime data collected during September 1979--Continued

Distance
downstream Dye
Site from Estimated Date of concentration
no. point of stream dye of grab sample
on injection discharge!l sample (micrograms
plate 1 (miles) (ft3/s) (Y-M-D) Time per liter)

Slug injection of approximately 1 liter of 20 percent rhodamine-WT dye
at 0915, September 17, 1979, at site 202--Continued

o
Y

HOAOOO SNOON -

28 10.7 265 79-9-17 1653
1707
1721
1735
1749

1803
1816
1830
1844
1858
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Table 6.--Traveltime data collected during September 1979--Continued

Distance
downstream Dye
Site from Estimated Date of concentration
no. point of stream dye of grab sample
on injection discharge! sample (micrograms
plate 1 (miles) (ft3/s) (Y-M-D) Time per liter)

Slug injection of approximately 1 liter of 20 percent rhodamine-WT dye
at 0915, September 17, 1979, at site 202--Continued

29 12.7 270 79-9-17 1720
1734
1747
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1814
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Table 6.--Traveltime data collected during September 1979--Continued

Distance
downstream Dye
Site from Estimated Date of concentration
no. point of stream dye of grab sample
on injection discharge! sample (micrograms
plate 1 (miles) (ft3/s) (Y-M-D) Time per liter)

Slug injection of approximately 1 1iter of 20 percent-rhodamine-WT dye
at 0915, September 18, 1979, at site 292--Continued

31 3.2 255 79-9-18 1000 <
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Table 6.--Traveltime data collected during September 1979--Continued

Distance
downstream Dye
Site from Estimated Date of concentration
no. point of stream dye of grab sample
on injection discharge! sample (micrograms
plate 1 (miles) (ft3/s) (Y-M-D) Time per liter)

Slug injection of approximately 1 liter of 20 percent rhodamine-WT dye
at 0915, September 18, 1979, at site 292--Continued

32 6.1 265 79-9-18 1245
1250
1255
1300
1305

e

¢ o
pod et pmd fed pmd

1310
1315
1320
1325
1330

YO WN
o o

N

1335
1340
1345
1350
1355

L]
O~ OMN

1400
1405
1410
1415
1420

NN WWP OoO1ToY oY~
. o o

1425
1430
1435
1440

.
- 5Oy WO N OYOD

f—t e pmd
L]

28



Table 6.--Traveltime data collected during September 1979--Continued

Distance
downstream Dye
Site from Estimated Date of concentration
no. point of stream dye of grab sample
on injection discharge! sample (micrograms
plate 1 (miles) (ft3/s) (Y-M-D) Time per liter)

Slug injection of approximately 1 1iter of 20 percent rhodamine-WT dye
at 0915, September 18, 1979, at site 292--Continued

33 10.7 140 79-9-18 1345 <
1359
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Table 6.-~Traveltime data collected during September 1979--Continued

Distance
downstream
Site from Estimated
no. point of stream
on injection discharge!
plate 1 (miles) (ft3/s)

Date of
dye
sample
(Y-M-D)

Time

Dye
concentration
of grab sample

(micrograms
per liter)

Slug injection of approximately 1 liter of 20 percent rhodamine-WT dye

at 0915, September 18, 1979, at site 292--Continued

35 11.8 230

30

79-9-18

1412
1426
1454
1522
1549

1617
1631
1645
1659
1713

1727
1740
1754
1808
1822

1836
1850
1904
1918
1932

0.2
.1
.1
.1
.1

.1
.1
.1
.1
.1



Table 6.--Traveltime data collected during September 1979--Continued

Distance
downstream
Site from Estimated
no. point of stream
on injection discharge!
plate 1 (miles) (ft3/s)

Date of
dye
sample
(Y-M-D)

Time

Dye
concentration
of grab sample

(micrograms
per liter)

Slug injection of approximately 1 liter of 20 percent rhodamine-WT dye
at 0900, S b 1

, September 19, 1979, at site 352--Continued

37 6.7 135

31

79-9-19

1103
1117
1131
1145
1159

1213
1226
1240
1254
1308

1322
1336
1350
1404
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1431
1445
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1527

1541
1555
1609
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Table 6.-~Traveltime data collected during September 1979--Continued

Distance
downstream Dye
Site from Estimated Date of concentration
no. point of stream dye of grab sample
on injection discharge! sample (micrograms
plate 1 (miles) (ft3/s) (Y-M-D) Time per liter)

Slug injection of approximately 1 liter of 20 percent rhodamine-WT dye
at 0900, September 19, 1979, at site 352--Continued

37 6.7 135 79-9-19 1752 0.4
1806 4
1847 .3
1955 .2
2049 .2
2144 .1

lEstimated from discharge at streamflow-gaging stations 07109500
Arkansas River near Avondale, and 0711700 Arkansas River near Nepesta.
25ee plate 1.
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Table 7.--Daily maximum, minimum, and mean temperatures for the
Arkansas River near Avondale

EXPLANATION OF HEADING INFORMATION
UNITS:
DEG C=DEGREES CELSIUS
MAX =MAXIMUM VALUE PER DAY

MIN =MINIMUM VALUE PER DAY
MEAN=MEAN VALUE PER DAY
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d mean temperatures for the Arkansas River near Avondale--Continued

imum, minimam, an

Table 7.--Datly max

07109500 ARKANSAS RIVER NEAR AVONDALE (SITE NO. 29 ON PLATE 1)

STATION NUMBER

TEMPERATURE, WATER (DEG. C), OCTORER 1979 TO JANUARY 1580

MEAN

MIN
JANUARY

MAX

MIN MEAN

DFECEMAER
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MIN MEAN
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Table 7.--Daily maximum, minimum, and mean temperatures for the Arkansas River near Avondale--Continued

07109500 ARKANSAS RIVER NEAR AVONDALE (SITE NO. 29 OM PLATE 1)

TEMPERATURE, WATER (DEG. C), FEBRUARY 1980 TO MARCH 1980

STATION NUMBER

MEAN

MIN
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MEAN
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MIN MEAN
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Table 8.--Daily maximum, minimum, and mean specific conductance
for the Arkansas River near Avondale

/

EXPLANATION OF HEADING INFORMATION
UNITS:
MAX =MAXIMUM VALUE PER DAY

MIN =MINIMUM VALUE PER DAY
MEAN=MEAN VALUE PER DAY
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Table 9.--Daily maximum, minimum, and mean pH for the
Arkansas River near Avondale
EXPLANATION OF HEADING INFORMATION
UNITS:
MAX =MAXIMUM VALUE PER DAY

MIN =MINIMUM VALUE PER DAY
MEAN=MEAN VALUE PER DAY
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and mean pH for the Arkansas River near Avondale--Continued
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minimam, and mean pH for the Arkansas River near Avondale--Continued

mazximen,
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Table 9.--Daily maximum, minimum, and mean pH for the Arkansas River near Avondale--Continued

07109500 ARKANSAS RIVER NEAR AVONDALE (SITE NO. 29 ON PLATE 1)

STATION NUMBER

PH (STANDARD UNITS), FEBRUARY 1980 TO MARCH 1980
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Table 11.--Diel data for temperature, specific conductance, pH, and
dissolved oxygen for three sites on the Arkansas River
on September 18-19, 1979, and February 22-23, 1980

[Site numbers on plate 1]

Specific
conductance Dissolved
Tem- (micromhos oxygen
pera- per (milli-
Date ture centimeter pH grams per
(Y-M-D) Time (DEG C) at 25°C) (units) Titer)

Site 21 381547104330800 Arkansas River near 23d Lane

79-09-18 0845 20.0 823 8.1 5.9
1013 21.2 830 8.1 6.7
1200 23.0 870 8.1 7.1
1325 24.0 903 8.2 7.0
1503 24.8 875 8.3 6.9
1640 24.6 850 8.3 6.8
1820 24.4 830 8.2 6.0
2030 23.0 830 8.1 5.5
2235 22.2 830 8.1 5.0
79-09-19 0020 21.8 830 8.0 5.0
0205 21.5 825 8.0 5.1
0350 21.0 790 8.0 5.2
0530 21.0 790 8.0 5.3
0655 20.0 790 8.0 5.5
80-02-22 0640 7.0 990 7.9 9.0
0820 7.0 1,000 7.9 9.4
0950 8.0 1,060 8.0 9.6
1135 9.5 1,070 8.0 9.8
1320 11.0 1,000 8.0 9.3
1510 11.5 996 8.0 8.8
1655 10.5 1,000 8.0 8.7
1830 10.0 1,020 8.2 8.6
2100 9.5 1,020 8.2 7.6
2235 9.0 1,040 8.1 8.0
80-02-23 0020 8.5 1,010 8.1 8.0
0200 8.0 1,000 8.0 8.3
0345 7.5 1,010 8.0 9.2
0525 6.5 1,010 8.0 8.8
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Table 11.--Diel data for temperature, specific conductance, pH, and
dissolved oxygen for three sites on the Arkansas River
on September 18-19, 1979, and February 22-23, 1980--Continued

Specific
conductance Dissolved
Tem- (micromhos oxygen
pera- per (milli-
Date ture centimeter pH grams per
(Y-M-D) Time (DEG C) at 25°C) (units) Titer)

Site 23 381530104294600 Arkansas River at Colorado Hwy 233

79-09-18 0812 18.0 897 7.8 ---
0945 19.1 894 7.9 5.4
1130 21,2 870 7.9 5.9
1258 23.0 883 7.9 6.1
1435 24.6 929 7.9 5.8
1605 25.0 920 7.9 5.7
1745 24.2 920 7.9 4.9
1945 23.2 900 7.9 4.3
2200 21.6 900 7.8 3.8
2345 20,7 885 7.8 3.8
79-09-19 0130 20.0 905 7.8 3.8
0315 19.4 900 7.8 3.8
0450 19.0 900 7.7 4.0
0630 18.5 900 7.7 4.1
80-02-22 0715 7.0 934 7.8 7.8
0845 7.5 975 7.8 8.2
1020 8.0 1,000 7.9 9.0
1200 9.5 1,020 8.0 8.9
1355 11.0 1,030 7.9 8.3
1550 11.0 1,050 7.9 7.6
1720 10.5 1,050 7.8 7.5
1930 10.5 1,000 7.9 6.9
2120 9.0 990 8.0 7.6
2305 8.5 1,040 7.9 7.4
0050 8.0 1,030 7.8 7.1
0230 7.5 1,000 7.7 7.4
0415 7.0 947 7.8 7.3
0550 7.0 932 7.8 7.8
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Table 1ll.--Diel data for temperature, specific conductance, pH, and

dissolved oxygen for three sites on the Arkansas River
on September 18-19, 1979, and February 22-23, 1980--Continued

Specific
conductance Dissolved
Tem- (micromhos oxygen
pera- per (milli-
Date ture centimeter pH grams per
(Y-M-D) Time (DEG C) at 25°C) (units) liter)
Site 29 07109500 Arkansas River near Avondale
79-09-18 0746 16.6 1,020 7.8 6.8
0918 17.4 1,020 7.9 6.4
1104 19.2 990 7.9 7.0
1230 21.0 983 8.0 6.7
1410 23.0 970 8.0 6.8
1538 23.8 960 8.0 6.5
1717 23.6 970 8.0 6.1
1915 23.0 940 8.0 5.4
2110 22.2 965 7.9 4.5
2315 20.8 970 7.8 4.4
79-09-19 0100 19.8 975 7.8 4.5
0245 18.9 950 7.8 4.7
0420 18.1 950 7.8 4.8
0605 17.0 955 7.8 5.0
80-02-22 0740 6.5 1,010 7.7 7.1
0910 7.0 1,020 7.8 7.8
1045 8.0 1,010 7.8 8.6
1230 10.0 1,020 7.9 8.8
1425 10.5 1,020 7.9 8.5
1615 10.0 1,030 7.8 7.8
1750 10.0 1,040 7.7 7.5
2000 9.5 1,080 7.8 6.3
2155 9.0 1,040 7.7 6.2
2335 8.5 1,060 7.7 6.3
80-02-23 0115 8.0 1,060 7.7 6.6
0300 7.0 1,070 7.7 7.1
0445 6.5 1,110 7.7 6.8
0615 6.0 1,070 7.8 7.1
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Table 12.--River miles downstream from the Pueblo Wastewater
Treatment Plant outfall for sites CS1-A through CS17-F

River miles downstream
from Pueblo Wastewater

Site no. Treatment Plant outfall

on plate 1! Station no. (site 18 on plate 1)
CS1-A to F 3815191043419 01-06 2.0.03
CS2-A to F 3815211043418 01-06 .02
CS3-A to F 3815241043414 01-06 .10
CS4-A to F 3815251043411 01-06 .14
CS5-A to F 3815261043409 01-06 .18
CS6-A to F 3815271043405 01-06 .24
CS6-1-A to F 3815291043401 01-06 .29
CS7-A to F 3815311043357 01-06 .42
CS8-A to F 3815351043346 01-06 .58
CS8-1-A to F 3815391043341 01-06 .74
CS9-A to F 3815401043335 01-06 .79
CS10-A to F 3815341043332 01-06 97
CS11-A to F 3815301043329 01-06 1.2
CS11-1-A to F 3815331043314 01-06 1.4
CS12-A to F 3815361043314 01-06 1.5
CS18-A to F 3815471043308 11-16 1.7
CS13-1-A to F 3815501043252 01-06 1.9
CS14-A to F 3815521043246 01-06 2.0
CS15-A to F 3815551043225 01-06 2.3
CS15-1-A to F 3815551043213 01-06 2.6
CS16-A to F 3816011043203 01-06 2.8
CS16-1-A to F 3816061043144 01-06 3.1
CS17-A to F 3816011043130 11-16 3.5

1Six samples numbered A-F were collected at equal width intervals at each
cross-section sampling site.

2Negative number for CS1 indicates upstream .from outfall of Pueblo Waste-
water Treatment Plant.
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Table 13.--Miscellaneous discharge measurements made in
November and December 1979 and in March 1980

[Site numbers on plate 1]

Date of
measurement Discharge
(Y-M-D) Time (ft3lgg

Site CS-1 381519104341900 Arkansas River 0.03 mi upstream from
Pueblo Wastewater Treatment Plant outfall

79-11-15 0855 382
79-11-15 1405 356
79-11-16 0825 367
79-11-16 1425 369
79-12-13 0900 70
79-12-13 1340 81
79-12-14 0940 60
79-12-14 1305 70
80-03-10 0820 182
80-03-10 1345 159
80-03-11 0910 178
80-03-11 1340 166

Site 18 381522104342100 Pueblo Wastewater Treatment Plant outfall

79-11-15 0925 26
79-11-15 1125 29
79-11-15 1335 26
79-11-16 0955 22
79-11-16 1140 27
79-11-16 1350 25
79-12-13 0925 24
79-12-13 1125 25.
79-12-13 1230 26
79-12-14 1010 25
79-12-14 1240 26
79-12-14 1135 25
80-03-10 0910 29
80-03-10 1215 30
80-03-11 0950 27
80-03-11 1220 23
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Table 13.--Miscellaneous discharge measurements made in November
and December 1979 and in March 1980--Continued

Date of
measurement Discharge
(Y-M-D) Time (ft3/s)
Site 19 381522104341800 CF&I Steel Corp. outfall
(before February 1980)
79-11-15 0950 102
79-11-15 1145 108
79-11-15 1310 109
79-11-16 0920 114
79-11-16 1110 114
79-11-16 1310 111
79-12-13 1000 104
79-12-13 1300 103
79-12-14 1040 104
79-12-14 1210 105

Site 20A 381530104333200 CF&I Steel Corp. outfall
(after February 1980)

80-03-10 1010 109
80-03-10 1305 110
80-03-11 1035 113
80-03-11 1305 116

Site CS-17 381601104313000 Arkansas River near 28th Lane

79-11-15 1400 471
79-11-16 1545 470
79-12-13 1510 209
79-12-14 1345 203
80-03-10 1500 301
80-03-11 1450 295
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Table 14.--Channel-geometry and dye-concentration data collected
in November and December 1979 and in March 1980

[Site numbers are shown on plate 1. Six samples numbered A through F were collected
at approximate equal width intervals for selected cross-section sampling sites]

Sampling

location in S;ream .
Stream cross section epth Date of Ponqt of Dye . 2
width (feet from at dye Time continuous c?ncentratcon
sampling sample dye micrograms
(feet) ‘T:gk?i;k location (Y-M-D) injection! per liter)
downstream) (feet)
Site CS1-A 381519104341901
99 8.2 2.34 79-11-15 0854 oc <0.1
96 8.0 2.18 79-11-15 1454 oc <.1
79-11-16 0856 P <.1
79-11-16 1602 P <.1
42 3.5 0.78 79-12-13 0850 oc <0.1
L2 3.5 .89 79-12-13 1445 oc <.1
79-12-14 0932 P <.1
79-12-14 1220 P <.1
108 9.0 2.63 80-03-11 1029 P <0.1
108 9.0 2.63 80-03-11 1518 P <.1
Site CS1-B  381519104341902
99 25 1.80 79-11-15 0856 oc <0.1
96 24 1.70 79-11-15 1455 0C <.1
79-11-16 0900 P <.1
79-11-16 1603 P <.1
42 10 1.00 79-12-13 0853 oc <0.1
52 10 1.05 79-12-13 1448 0C <.1
79-12-14 0933 P <.1
79-12-14 1220 P <.1
108 27 1.61 80-03-11 1031 P <0.1
108 27 1.61 80-03-11 1519 P <.1
Site CS1-C 381519104341903
99 41 1.70 79-11-15 0858 oC <0.1
96 Lo 1.90 79-11-15 1457 oc <.1
79-11-16 0903 P <.1
79-11-16 1605 P <.1
42 18 0.68 79-12-13 0856 oc <0.1
L2 18 .70 79-12-13 1450 oC <.1
79-12-14 0934 P <.1
79-12-14 1222 P <.1
108 45 0.65 80-03-11 1033 P <0.1
108 4g .65 80-03-11 1520 P <.1
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Table 14,--Channel-geometry and dye-concentration data collected
in November and December 1979 and in March 1980--Continued

Sam?ling Stream
Stream l?gzzlggcé?on depth Date of Point of Dye
width (feet from at dye Tim continuous concentration?
(feet) left bank sampling sample tme dye (micrograms
looking location (Y-M-D) injection! per liter)
downstream) (feet)
Site CS1-D 381519104341904
99 58 0.62 79-11-15 0900 oC <0.1
96 56 L6 79-11-15 1458 0c <.1
79-11-16 0906 P <, 1
79-11-16 1606 P <.}
42 24 1.05 79-12-13 0859 ocC <0.1
42 24 1.10 79-12-13 1453 0oc <.1
79-12-14 0935 P <.1
79-12-14 1224 P <.1
108 63 0.53 80-03-11 1038 P <0.1
108 63 .53 80-03-11 1521 P <.1
Site CS1-E 381519104341905
99 7h 0.68 79-11-15 0901 oc <0.1
79-11-15 1500 ocC <.1
79-11-16 0908 P <.1
79-11-16 1607 P <.1
42 31 1.40 79-12-13 0900 ocC <0.1
79-12-13 1454 ocC <.1
79-12-14 0936 P <.1
79-12-14 1226 P <.}
108 81 0.47 80-03-11 1040 P <0.1
108 81 47 80-03-11 1522 P <.1
Site CS1-F 381519104341906
99 90 0.19 79-11-15 0902 ocC <0.1
96 88 .30 79-11-15 1502 oC <.1
79-11-16 0911 P <.1
79-11-16 1609 P <.1
42 38 0.55 79-12-13 0902 oc <0.1
L2 38 .60 79-12-13 1456 oC <.1
79-12-14 0936 P <.
79-12-14 1227 P <.1
108 99 0.11 80-03-11 1042 P <0.1
108 99 .11 80-03-11 1523 P <.}
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Table 1k4.--Channel-geometry and dye-concentration data collected

in November and December 1979 and in March 1980--Continued

Sampling

location in S;ream .
Stream cross section epth Date of Pouqt of Dye . 2
width (feet from at dye Time continuous concentration
(feet) left bank sampling sample dye (micrograms
: location (Y-M-D) injection! per liter)
looking (feet)
downs tream) ee
Site 18 381522104342100
22 Midstream ——— 79-11-16 0930 P 192
79-11-16 0945 P 184
79-11-16 1000 P 178
79-11-16 1015 P 162
79-11-16 1030 P 165
79-11-16 1045 P 166
79-11-16 1100 P 178
79-11-16 1115 P 177
22 1.0 ———— 79-11-16 1130 P 183
5.0 0.78 79-11-16 1130 P 185
9.0 1.00 79-11-16 1130 P 188
13 1.40 79-11-16 1130 P 189
17 1.64 79-11-16 1130 P 188
21 1.70 79-11-16 1130 P 190
22 Midstream -———- 79-11-16 1145 P 178
79-11-16 1200 P 180
79-11-16 1215 P 190
79-11-16 1230 P 183
79-11-16 1245 P 188
79-11-16 1300 P 188
79-11-16 1315 P 191
22 1.0 -——- 79-11-16 1330 P 182
5.0 0.60 79-11-16 1330 P 178
9.0 .93 79-11-16 1330 P 178
13 1.38 79-11-16 1330 P 177
17 1.58 79-11-16 1330 P 179
21 1.72 79-11-16 1330 P 180
22 Midstream ———- 79-11-16 1345 p 165
79-11-16 1404 P 180
79-11-16 1415 P 174
79-11-16 1430 P 165
79-11-16 1445 P 182
79-11-16 1500 P 168
79-11-16 1515 P 165
79-11-16 1530 P 155
79-11-16 1545 P 165
79-11-16 1615 P 168
79-11-16 1630 P 170
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Table 14.--Channel-geometry and dye-concentration data collected

in November and December 1979 and in March 1980--Continued

Sampling

location in Stream .
. depth Date of Point of Dye
Stream cross section . . 2
. at dye . continuous concentration
width (feet from . Time .
(feet) Jeft bank sampI!ng sample o dy? . (mlcrograms
Jooking l??até?n (Y-M-D) injection per liter)
downstream) ee
Site 18 381522104342100--Continued
21 Midstream ---- 79-12-14 1000 P 126
79-12-14 1030 P 126, 120
bottom
21 1.8 ---- 79-12-14 1100 P 120
5.2 ---- 79-12-14% 1100 P 121
8.8 --==  79-12-14 1100 P 117
12 --—-  79-12-14 1100 P 122
16 ----  79-12-14 1100 p 125
19 --—=  79-12-14 1100 p 12}
22 Midstream ---- 79-12-14 1130 P 123
79-12-14 1200 P 123
79-12-14 1230 P 123
21 1.8 --==  79-12-14 1300 p 123
5.2 ---- 79-12-14 1300 P 121
8.8 ---- 79-12-14 1300 p 11
12 ---- 79-12-14 1300 p 11
79-12-14 1300 p 19
16 ---- 79-12-14 1300 p 120
19 ---- 79-12-14 1330 p 121
Midstream -—-- 79-12-14 1400 P 121, 122
bottom
24 Midstream -———- 80-03-11 0945 P 122
80-03-11 1025 P 122
24 2.0 -—-- 80-03-11 1115 P 122
6.0 -—=- 80-03-11 1115 P 123
10 ——--- 80-03-11 1115 P 124
14 -—-- 80-03-11 1115 P 125
18 -—-- 80-03-11 1115 P 125
22 -——— 80-03-11 1115 P 125
24 Midstream -——- 80-03-11 1215 P 156
80-03-11 1245 P 143, 144
bottom
80-03-11 1325 P 138

55




Table 14.--Channel-geometry and dye-concentration data collected
in November and December 1979 and in March 1980--Continued

] Sampling Stream
ocation in .
Stream cross section depth Date of Pou?t of Dye . 9
width (feet from at. dye Time continuous con§entrat|on
(feet) left bank sampling sample dye (micrograms
Tooking location (Y-M-D) injection! per liter)
downstream) (feet)
Site 18 381522104342100--Continued
24 2.0 -—— 80-03-11 1430 P 139
6.0 -—-- 80-03-~11 1430 P 140
10 -———- 80-03-11 1430 P 138
14 -———- 80-03~11 1430 P 141, 14
bottom
18 -—-- 80-03~11 1430 P 138
22 ---- 80-03~-11 1430 P 139
Midstream -——- 80-03-11 1600 P 145
, Site CS2-A 381521104341801
90 7.5 0.58 79-11~-15 0920 oc 0.1
79-11-16 0934 P 186
78 6.5 0.10 79-12~-13 0915 oc 0.1
79-12-14 0938 P 110
108 12 0.51 80-03-11 1112 P 128, 128
‘bottom
Site CS2-B 381521104341802
90 22 0.80 79-11-15 0923 (1] <0.1
79-11-16 0939 P 128
78 20 0.10 79-12-13 0915 oc 0.1
79-12-14 0938 P 110
100 28 0.85 80-03-11 1116 P 115
Site €S2-C 381521104341803
90 37 1.76 79-11-15 0926 oc <0.1
79-11-16 0941 P <.1
78 32 1.25 79-12-13 0922 oc 0.1
79-12=14 0941 P 107, 104
bottom
100 Ly 1.00 80-03-11 1119 P 0.4
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Table 14.--Channel-geometry and dye-concentration data collected

in November and December 1979 and in March 1980--Continued

Sampling

X : Stream
Stream l?gi;':gc;?on depth Date of Point of Dye
width (feet from at dye Time continuous  concentration?
(feet) left bank sampling sample dye (micrograms
looking location (Y~-M-D) injection! per liter)
downs t ream) (feet)
Site CS2-D 381521104341804
90 52 2.12 79-11-15 0928 (0] <0.1
79-11-16 0948 P <.1
78 45 1.15 79-12-13 0924 oC <0.1
79-12-14 0943 P 17.9
100 60 1.01 80-03-11 1121 P <0.1
Site CS2-E 381521104341805
90 57 1.90 79-11-15 0930 oc <0.1
79-11-16 0948 P <. 1
78 58 1.07 79-12-13 0927 0cC <0.1
79-12-14 094k P <.1
100 76 1.20 80-03-11 1124 P <0.1
Site CS2-F 381521104341806
90 82 1.78 79-11-15 0932 0oC <0.1
79-11-16 0950 P <.1
78 72 0.98 79-12-13 0929 ocC <0.1
79-12-14 0945 P <.1
100 86 1.45 80-03-11 1127 P <0.1
Site CS3-A 381524104341401
94 8.0 2.30 79-11-15 0942 0C <0.1
79-11-16 1026 P 79.0
90 7.5 1.68 79-12-13 0949 ocC 0.1
79-12-14 0954 P 108, 106
bottom
Site CS3-B 381524104341402
94 24 2.30 79-11-15 0945 ocC <0.1
79-11-16 1030 P 11.5
90 22 0.56 79-12-13 0951 oC <0.1
79-12-14 0955 P 58.0, 55.0
bottom
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Table 14.--Channel-geometry and dye-concentration data collected

in November and December 1979 and in March 1980--Continued

Sampling

location in Stream .
Stream cross section depth Date of Point of Dye
width (feot from at dye Time continuous concentration?
(feet) left bank sampling sample dye (micrograms
Tookiﬁ; location (Y-M-D) injection! per liter)
downstream) (feet)
Site CS3-C 381524104341403
9l 39 2.15 79-11-15 0947 (0] <0.1
79-11-16 1032 P .2
90 38 0.95 79-12-13 0954 oc <0.1
79-12-14 0957 P 13.8
Site CS3-D 381524104341404
94 55 1.58 79-11-15 0949 oc <0.1
. 79-11-16 1034 P <.1
90 52 1.02 79-12-13 0957 ocC <0.1
79-12-14 0959 P A
Site CS3-E 381524104341405
94 71 1.56 79-11-15 0951 ocC <0.1
79-11-16 1037 P <.1
90 68 0.78 79~-12-13 1000 0ocC <0.1
79-12-14 1001 P <.1
Site CS3-F 381524104341406
94 86 1.36 79-11-15 0952 (1] <0.1
79-11-16 1039 P <.1
90 82 0.72 79-12-13 1005 ()] <0.1
79-12-14 1002 P <.1
Site 19 381522104341800
37.5 Midstream ———— 79-11-15 0837 oC L4y 5
79-11-15 0856 ocC 50.0
79-11-15 0930 ocC 48.0
79-11-15 1000 ocC kg, 0
79-11-15 1030 ocC k9.5
79-11-15 1100 oc k9.0
79-11-15 1130 (+]n 48.0
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Table 1k4.--Channel-geometry and dye-concentration data collected
in November and December 1979 and in March 1980--Continued

Sam?ling Stream
ereon 2RI S e o otne of e
width (feet from at dye Time continuous concentration
(feet) loft bank sampling sample dye (micrograms
looking location (Y-M-D) injection? per liter)
downstream) (feet)
Site 19 381522104341800--Continued
37.5 3.0 il 79-11-15 1200 oc 48.0
9.0 ——— 79-11-15 1200 ocC 48.0
15 ———- 79-11-15 1200 oc 49.0
21 -—-- 79-11-15 1200 (0] o 48.0
27 -——— 79-11-15 1200 ocC 48.0
33 -—-- 79-11-15 1200 ocC 48.0
Midstream ——— 79-11-15 1230 oc 48.0
79-11-15 1300 ocC 49.0
79-11-15 1330 oC k.0
37.5 3.0 - 79-11-15 1400 oC 48.0
9.0 ———- 79-11-15 1400 oC k7.5
15 -=-- 79-11-15 1400 oC 48.0
21 -———- 79-11-15 1400 ocC 47.0
27 -——-- 79-11-15 1400 ocC 48.5
33 -—-- 79-11-15 1400 0ocC 48.5
Midstream ---- 79-11-15 1430 oc 47.5
38.0 Midstream ———- 79-11-16 0800 P <0.1
79-11-16 1400 P <.1
4 3.0 - 79-12-13 0900 ocC 32.0
10 ——-- 79-12-13 0900 (0] 31.8
17 ---- 79-12-13 0900 (0] 31.0
24 ———— 79-12-13 0900 oc 32.0
31 -——-- 79-12-13 0900 oc 31.9
38 ———- 79-12-13 0900 oC 32.0
Midstream ———— 79-12-13 1000 oC 32.0
79-12-13 1055 oc 31.8, 31.8
bottom
79-12-13 1205 ocC 32.0
79-12-13 1300 oC 32.0
79-12-13 1355 oc 32.0, 32.0
bot tom
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Table 14.--Channel-geometry and dye-concentration data collected

in November and December 1979 and in March 1980--Continued

Sampling

location in Stream .
. depth Date of Point of Dye
Stream cross section . . 2
width (feet from at. dye Time continuous con?entratlon
(feet) left bank sampling sample dye (micrograms
looking location (Y-M-D) injection! per liter)
downstream) (feet)
Site 19 381522104341800--Cont i nued
41 3.0 -—-- 79-12-13 1500 ocC 31.0
10 -———- 79-12-13 1500 ocC 31.0
17 ---- 79-12-13 1500 ocC 31.0
24 - 79-12-13 1500 0c 31.0
31 ———- 79-12-13 1500 ocC 31.0
38 -——-- 79-12-13 1500 oc 31.0
Midstream 79-12-14 0945 P <0.1
79-12-14 1345 P <.
Site CS4-A 381525104341101
104 8.6 0.48 79-11-15 1005 oc <0.1
79-11-16 1112 P 80.0
84 7.0 0.45 79-12-13 1020 ocC <0.1
79-12-14 1008 P 103
Site CS4-B 381525104341102
104 26 1.06 79-11-15 1009 0cC <0.1
79-11-16 1115 P 56.0
84 21 1.05 79-12-13 1023 (o] <0.1
79-12-14 1009 P 73.0
Site CS4-C 381525104341103
104 43 1.68 79-11-15 1011 0cC <0.1
79-11-16 1117 P 18.0
< 84 35 1.40 79-12-13 1028 0c 0.1
79-12-14 1011 P 67.0
Site CS4-D 381525104341104
< 104 60 2.50 79-11-15 1013 0cC 0.1
79-11-16 1120 P "
84 49 1.96 79-12-13 1031 oc 27.5, 18.0
bottom
79-12~14 1013 P 18.0, 22.0
' bottom
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Table 14,--Channel-geometry and dye-concentration data collected

in November and December 1979 and in March 1980--Continued

Sampling

X K Stream
Stream c:gzzt;ZZt;gn depth Date of Point of Dye )
width (feet from at dye Time continuous concentration
(feet) left bank sampling sample dye (micrograms
Iooking location (Y-M-D) injection! per liter)
downstream) (feet)
Site CS4-E 381525104341105
104 78 2.00 79-11-15 1016 oc 4o.0
79-11-16 1124 P <. 1
84 63 1.18 79-12-13 1035 oc 31.0
79-12-14 1015 P <. 1
Site CS4L-F 381525104341106
104 95 0.96 79-11-15 1018 oC 50.0
79-11-16 1128 P <. 1
84 77 0.35 79-12-13 1039 oc 31.0
79-12-14 1016 P <. 1
Site CS5-A 381526104340901
125 10 0.64 79-11-15 1031 oc <0.1
79-11-16 1153 P 75.0
102 8.5 0.38 79-12-13 1049 oc <0.1
79-12-14 1022 P 105
108 9.0 0.60 80-03-11 1217 P 88.0, 90.0
bottom
Site CS5-B 381526104340902
125 31 1.24 79-11-15 1033 ocC <0.1
79-11-16 1158 P 50.0
102 26 0.60 79-12-13 1052 oc <0.1
79-12-14 1023 P 80.0, 80.0
bot tom
108 27 1.00 80-03-11 1222 P 55.8
Site CS5-C 381526104340903
125 52 1.72 79-11-15 1035 oc <0.1
79-11-16 1201 P 19.5
102 42 1.12 79-12-13 1056 oc <0.1
79-12-14 1025 P 27.5, 32.5
bottom
108 45 1.25 80-03-11 1224 P 2.4
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Table 1h4.--Channel-geometry and dye-comcentration data collected
in November and December 1979 and in March 1980--Continued

Sampling

location in Sgream £ Poi £
Stream cross section epth Date o oint o Dye . 2
width (feet from at dye Time continuous concentration
(feet) left bank sampling sample dye (micrograms
Tooking location (Y-M-D) injection! per liter)
downstream) (feet)
Site CS5-D 381526104340904
125 73 2.38 79-11-15 1037 oc <0.1
79-11-16 1205 P .2
102 60 1.75 79-12-13 1100 oc ----, 15.9
bot tom
79-12-14 1027 P .9
108 63 1.10 80-03-11 1226 P <0.1
Site CS5-E 381526104340905
125 94 1.50 79-11-15 1039 oc 29.0
79-11-16 1207 P ————
102 76 0.92 79-12-13 1103 ocC 30.0
79-12-14 1028 P <.1
108 81 1.00 80-03-11 1229 P <0.1
Site CS5-F 381526104340906
125 114 1.10 79-11-15 1041 oc 50.0
79-11-16 1210 P <.1
102 9L 0.55 79-12-13 1106 oc 30.0
79-12-14 1029 P <.1
108 99 0.70 80-03-11 1231 P <0.1
Site CS6-A 381527104340501
92 7.6 0.30 79-11-15 1055 oc <0.1
79-11-16 1256 P 59.0
66 5.5 0.74 79-12-13 1143 0C 0.1
79-12-14 1035 P 86.0
Site CS6-B 381527104340502
99 23 1.47 79-11-15 1058 oc <0.1
79-11-16 1300 P 56.0
66 16 1.66 79-12-13 1145 0c 0.1
79-12-14 1037 P 62.0, 50.0
bottom
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Table 14,--Channel-geometry and dye-concentration data collected
in November and December 1979 and in March 1980--Continued

Sampling

location in S;ream £ . £
Stream cross section epth Date o Po'?t ° Dye . 9
idth (feet from at dye Time continuous concentration
(?l t) left bank sampling sample dye (micrograms
ee ?ooking location (Y-M-D) injection! per liter)
downstream) (feet)
Site CS6-C 381527104340503
99 38 2,55 79-15-79 1100 oc <0.1
79-11-16 1304 P 26.5
66 28 2,15 79-12-13 1147 oc 1.2
79-12-14 1039 P 17.0, 19.0
bot tom
Site CS6-D 381527104340504
92 54 3.10 79-11-15 1102 oc 1.5
79-11-16 1307 P 9.1
66 38 2.35 79-12-13 1150 oc 11.0, 13.5
bottom
79-12-14 1043 P 1.4
Site CS6-E 381527104340505
92 69 3.25 79-11-15 1112 oc 16.1
79-11-16 1312 P .
66 50 2.48 79-12-13 1154 oc 24,0
79-12-14 1045 P .2
Site CS6-F 381527104340506
92 84 1.62 79-11-15 1106 oc 32,
79-11-16 1309 P <.
66 60 1.40 79-12-13 1157 oc 28.0
79-12-14 1048 P .15
Site CS6-1-A 381529104340101
93 7.8 0.58 79-11-15 1145 oC 0.82
79-11-16 1355 P 60.0
78 6.5 0.65 79-12-13 1206 oc <0.1
79-12-14 1105 P 79.0
84 7.0 0.72 80-03-11 1301 P 78.0
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Table 14.--Channel-geometry and dye-concentration data collected
in November and December 1979 and in March 1980--Continued

Samp1ing Stream
location in d £ Poi £
Stream cross section epth Date o o'?t ° Dye . 2
width (feet from at dye Time continuous concentration
(feet) left bank sampling sample dye (micrograms
lookin; location (Y-M-D) injection! per liter)
downstream) (feet)
Site CS6-1-B 381529104340102
93 23 1.22 79-11-15 1147 4] <0.1
79-11-16 1359 P 35.0
78 20 0.70 79-12-13 1209 oc 0.4
79-12-14 1106 P 60.0, 60.0
bottom
84 21 0.85 80-03-11 1304 P 57.5, 57.0
bottom
Site CS6-1-C 381529104340103
93 39 1.76 79-11-15 1149 oC 0.5
79-11-16 1401 P 16.0
78 32 1.12 79-12-13 1210 oC 2.0
79-12-14 1107 P 28.1, 24.5
bottom
84 35 1.10 80-03-11 1306 P 17.7
Site €S6-1-D 381529104340104
93 54 2,25 79-11-15 1150 oc 7.5
79-11-16 1404 P 6.6
78 L6 1.58 79-12-13 1212 oc 11.8, 11.6
bottom
79-12-14 1108 p 8.5
84 Lo 1.48 80-03-11 1308 P 2.0
Site CS6-1-E 381529104340105
93 70 2,55 79-11-15 1151 oc 15.6
79-11-16 1406 P .6
78 58 1.86 79-12-13 1215 ocC 20.0
79-12-14 1109 P .2
84 63 1.81 80-03-11 1310 P <0.1
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Table 14.--Channel-geometry and dye-concentration data collected
in November and December 1979 and in March 1980--Continued

Samping Stream
location in depth D £ Poi £ D
Stream cross section ept ate o ouqt ° ve 2
width (feet from at dye Time continuous concentration
(feet) left bank sampling sample dye (micrograms
looking location (Y-M-D) injection! per liter)
downstream) (feet)
Site CS6-1-F 381529104340106
93 85 1.65 79-11-15 1151 ocC 15.6
79-11-16 1408 P <.1
78 72 1.25 79-12-13 1218 0C 27.0
79-12-14 1110 P <.1
84 77 0.98 80-03-11 1312 P <0.1
Site CS7-A 381531104335701
121 10 0.38 79-11-15 1208 oC k.o
79-11-16 1420 P 18.0
108 9.0 0.10 79-12-13 1305 0C 12.5
79-12-14 1121 P 19.5
108 9.0 0.15 80-03-11 1320 P 53.5
Site CS7-B 381531104335702
121 31 0.76 79-11-15 1210 oc L.o
79-11-16 1425 P 17.2
108 27 0.27 79-12-13 1307 oC 12.5
79-12-14 1122 P 19.5
108 27 0.20 80-03-11 1324 P 54.5
Site CS7-C 381531104335703
121 51 1.10 79-11-15 1212 0oC 5.7
79-11-16 1428 P 16.0
108 4s 0.80 79-12-13 1309 0oC 12.5
79-12-14 1123 P 20.0
108 45 0.70 80-03-11 1326 P 50.0, 51.5
bottom
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Table 1k, --Channel-geometry and dye-concentration data collected

in November and December 1979 and in Marceh 1980--Continued

Sampling

location in S;ream . £
Stream cross section epth Date of Pouqt ° Dye "
width (feet from at dye Time continuous concentration
(feet) left bank sampling sample dye (micrograms
Tooking location (Y-M-D) injection! per liter)
downstream) (feet)
Site CS7-D 381531104335704
121 71 1.35 79-11-15 1213 ocC 6.4
79-11-16 1431 P 14.2
108 63 0.70 79-12-13 1321 0oC 12.6
79-12-14 1124 P 19.9
108 63 0.55 80-03-11 1330 P 11.9
Site CS7-E 381531104335705
121 91 2.06 79-11-15 1214 (¢]o 18.7
79-11-16 1435 P 12.8
108 81 1.94 79-12-13 1314 ocC 13.5
79-12-14 1126 P 18.0, 18.0
bottom
108 81 1.35 80-03-11 1330 P 11.9
Site CS7-F 381531104335706
121 112 3.15 79-11-15 1215 oC 16.5
79-11-16 1438 P 5.1
108 99 2,25 79-12-13 1315 oc 20.0, 18.0
bottom
79-12-14 1128 P 10.5, 11.0
bottom
108 99 1.62 80-03-11 1331 P 0.4
Site CS8-A 381535104334601
159 10 1.05 79-11-15 1235 0oC 4.5
79-11-16 1534 P 16.8
52 4.5 1.15 79-12-13 1340 oc 12.4
79-12-14 1140 P 19.0
54 5.0 2.10 80-03-11 1411 P 51.0, 37.0
bottom
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Table 14.--Channel-geometry and dye-concentration data collected
in November and December 1979 and in March 1980--Continued

Sampling

location in - S;ream .
Stream cross section epth Date of Pouqt of Dye )
width (feet from at dye Time continuous concentration
(feet) left bank sampling sample dye (micrograms
Jooking location (Y-M-D) injection! per liter)
downstream) (feet)
Site CS8-B 381535104334602
159 61 0.57 79-11-15 1240 oc 4.8
79-11-16 1540 P 16.2
52 14 2.48 79-12-13 1343 ocC 13.6
79-12-14 1141 P 19.0
54 14 2.00 80-03-11 1413 P 30.5, 30.0
bottom
Site €S8-C 381535104334603
159 82 1.58 79-11-15 1242 0ocC 5.2
79-11-16 1542 P 15.6
52 22 2.65 79-12-13 1346 0ocC 15.8
79-12-14 1143 P 14.0
54 23 2.60 80-03-11 1415 P 14.5
Site CS8-D 381535104334604
159 104 0.85 79-11-15 1243 0cC 6.4
79-11-16 1543 P 13.8
52 32 2.38 79-12-13 1348 oc 15.7
79-12-14 1145 P 14.0, 14.0
bottom
54 32 2,00 80-03-11 1418 P 5.1
Site CS8-E 381535104334605
159 126 2.20 79-11-15 1245 oc 8.2
79-11-16 1545 P 11.6
52 bo 2.10 79-12-13 1350 ocC 16.2
79-12-14 1146 P 13.0, 12.8
bottom
54 I 1.15 80-03-11 1420 P 2.2
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Table 14.--Channel-geometry and dye-concentration data collected

in November and December 1979 and in March 1980--Continued

Samp}ing. Stream
Stream clggzt;Z:t;Zn depth Date of Point of Dye
width (feet from at dye Time  SOntinuous concentration?
(feet) left bank sampling sample dye (micrograms
looking location (Y-M-D) injection! per liter)
downstream) (feet)
Site CS8-F 381535104334606
159 147 2.88 79-11-15 1247 oc 15.6
79-11-16 1548 P 6.0
52 50 1.40 79-12-13 1353 oc 17.5
79-12-14 1147 P 11.5
54 50 1.91 80-03-11 1422 P 0.9
Site CS8-1-A 381539104334101
72 6.0 0.47 79-12-13 1405 0C 13.1
79-12-14 1200 P 18.0
72 6.0 0.30 80-03-11 1432 P 43.9
Site CS8-1-B 381539104334102
72 18 0.90 79-12-13 1407 ocC 14.0
79-12-14 1201 P 17.0
72 18 1.00 80-03-11 1436 P 38.0, 38.2
bottom
Site €S8-1-C 381539104334103
72 30 1.50 79-12-13 1408 ocC 15.0
79-12-14 1202 P 15.5
72 30 1.50 80-03-11 1437 P 27.0
Site CS8-1-D 381539104334104
72 L2 1.50 79-12-13 1410 oc 16.2
79-12-14 1203 P 14.0
72 42 1.55 80-03-11 1438 P 13.5
Site CS8-1-E 381539104334105
72 54 1.45 79-12-13 1413 oc 16.5
79-12-14 1204 P 13.8
72 54 1.40 80-03-11 1440 P 6.4
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Table 14.~=Channel-geometry and dye-concentration data collected
in November and December 1979 and in March 1980--Continued

Sampling

location in S;ream £ . £
Stream cross section epth Date o P01?t ° Dye . 9
width (feet from at dye Time continuous concentration
(feet) left bank sampling sample dye (micrograms
Jooking location (Y-M-D) injection! per liter)
downstream) (feet)
Site CS8-1-F 381539104334106
72 66 1.28 79-12-13 1415 oc 16.8
79-12-14 1206 P 13.0
72 66 1.40 80-03-11 1442 P 1.8
Site CS9-A 381540104333501
91 7.7 0.70 79-11-15 1316 oc 5.9
79-11-16 1605 P 14.2
Site CS9-B 381540104333502
91 23.0 2.45 79-11-15 1318 oc 7.4
79-11-16 1607 P 13.3
Site CS9-C 381540104333503
91 38.3 2.10 79-11-15 1320 oc 10.0
79-11-16 1610 P 10.1
Site €S9-D 381540104333504
91 53.6 2.95 79-11-15 1322 oc 12.8
79-11-16 1612 P 7.6
Site CS9-E 381540104333505
91 68.1 2.00 79-11-15 1324 oc 15.0
79-11-16 1614 P 5.8
Site CS9-F 381540104333506
91 84.2 0.58 79-11-15 1325 oc 15.2
79-11-16 1616 P 5.2
Site CS10-A 381534104333201
120 10 1.19 79-11-15 1334 oc 9.3
79-11-16 0950 P 13.1
115 8.0 0.50 79-12-13 0955 oc 15.5
79-12-14 1014 P 11.5
112 7.0 1.12 80-03-10 0930 NC <0.1
80-03-11 1538 P 25.0
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Table 14,--Channel-geometry and dye-concentration data collected
in November and December 1979 and in March 1980--Continued

Sampling
location in S;ream £ Poi £
Stream cross section epth Date o oint o Dye s 2
width (feet from at dye Time continuous concentration
(feet) left bank sampling sample dye (micrograms
looking location (Y-M-D) injection! per liter)
downstream) (feet)
Site CS10-B 381534104333202
120 30 1.60 79-11-15 1345 oC 9.3
79-11-16 0948 P 13.2
115 27 0.88 79-12-13 0957 oc 15.1
79-12-14 1016 P 13.4, 13.5
bottom
112 26 1.22 80-03-10 0932 NC <0.1
80-03-11 1538 P 25.0
Site CS10-C 381534104333203
120 50 2.02 79-11-15 1346 oC 10.3
79-11-16 0946 P 12.3
115 L6 1.23 79-12-13 0959 oc 15.4
79-12-14 1018 P 14.0
112 L5 1.45 80-03-10 0934 NC <0.1
80-03-11 1534 P 18.5
Site CS10-D 381534104333204
120 70 2.12 79-11-15 1348 oc 10.4
79-11-16  09hk P 10.9
115 65 1.51 79-12-13 1000 ocC 15.6, 15.8
bottom
79-12-14 1019 P 14.3
112 64 1.45 80-03-10 0936 NC <0.1
80-03-11 1532 P 17.5
Site CS10-E 381534104333205
120 88 1.91 79-11-15 1350 oc 11.2
79-11-16 0942 P 9.6
115 84 1.80 79-12-13 1002 oc 15.9
79-12-14 1021 P 14,2
112 83 0.60 80-03-10 0938 NC <0.1
80-03-11 1530 P 5.7
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Table 14.--Channel-geometry and dye-concentration data collected

in November and December 1979 and in March 1980--Continued

Sampling

location in Ssre:: Date of Point of Dye
Stream cross section ep ate o n ve | 2
. at dye . continuous concentration
width (feet from . Time .
sampling sample dye (micrograms
(feet) left bank . AT 7
Tooking location (Y-M-D) injection per liter)
downstream) (feet)
Site CS10-F 381534104333206
120 110 1.30 79-11-15 1351 ocC 12.8
79-11-16 0940 P 8.9
115 103 0.56 79-12-13 1004 ocC 16.4
79-12-14 1022 P 12.0
112 102 0.50 80-03-10 0940 NC <0.1
80-03-11 1527 P 3.3
Site 20A 381530104333200
34 Midstream ---- 80-03-10 0900 NC 30.0
3.0 0.60 80-03~10 1000 NC 31.0
8.0 2.00 80-03-10 1000 NC 31.0, 31.0
bottom
13 1.20 80-03-10 1000 NC 30.5
19 .92 80-03-10 1000 NC 30.5
24 ———— 80~03-10 1000 NC 30.5
30 ———- 80-03-10 1000 NC 30.5
Midstream == 80-03-10 1100 NC 31.0
80-03-10 1200 NC 30.0
80-03-10 1300 NC = meemeeeee-
34 8.0 2.00 80-03-10 1300 NC 30.0
13 1.20 80-03-10 1300 NC 29.5
19 .92 80-03~10 1300 NC 30.0
24 ———- 80-03-10 1300 NC 30.0
30 ——— 80-03-10 1300 NC 30.0
34 Midstream . 80-03-11 1400 P <0.1
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Table 1k, --Channel-geometry and dye-concentration data collected

in November and December 1979 and in March 1980--Continued

Sampling
location in Ssream £ Poi £
Stream cross section epth Date o °'?t ° Dye . 9
width (feet from at dye Time continuous concentration
(feet) Jeft bank sampling sample dye (micrograms
Tooking location (Y-M-D) injection! per liter)
downstream) (feet)
Site CS11-A 381530104332901
98 10 0.13 79-11-15 1424 ocC 9.6
79-11-16 1108 P 13.0
80 8.0 0.23 79-12-13 1040 ocC 14.8
79-12-14 1040 P mmmmmeeee-
78 6.0 0.30 80-03-10 1008 NC <0.1
80-03-11 1551 P 23.8
Site CS11-B  381530104332902
98 26 0.93 79-11-15 1422 oc 9.8
79-11-16 1106 P 12.8
80 21 1.00 79-12-13 1042 oC 14.9
79-12-14 1039 P mmemmemeeee-
78 19 0.90 80-03-10 1006 NC <0.1
80-03-11 1553 P 24,0, 24.0
bottom
Site CS11-C 381530104332903
98 L2 1.78 79-11-15 1420 0oC 10.0
79-11-16 1104 P 12.8
80 34 1.98 79-12-13 1044 ] 15.0, 15.0
bottom
79-12-14 1038 P emmemeee--
78 32 1.80  80-03-10 1005 NC <0.1
80-03-11 1554 P 22.0, 21.8
bottom
Site CS11-D 381530104332904
98 58 2.79 79-11-15 1418 oc 11.1
79-11-16 1102 P 10.6
80 47 2.30 79-12-13 1046 ocC 15.3
79-12-14 1037 P mmmmeeeee-
78 L5 2.50 80-03-10 1003 NC 2.0
80-03-11 1556 P 14.0
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Table 14.~-Channel-geometry and dye-concentration data collected

in November and December 1979 and inm March 1980--Continued

Samp}ing. Stream
Stream clggztgzgt;gn depth Date of Point of Dye
width (feet from at dye Time continuous concentration?
(feet) Ie:t bank sampling sample dye (micrograms
Tooki location (Y-M-D) injection! per liter)
ooKing (feet)
downstream)
Site CS11-E 381530104332905
98 74 3.08 79-11-15 1416 ocC 11.9
79-11-16 1100 P 10.1
80 60 1.20 79-12-13 1048 ocC 15.6
79-12~14 1036 P W memeemeeeea-
78 58 2.50 80-03-10 1002 NC 20.0
80-03-11 1558 P 6.4
Site CS11-F 381530104332906
98 90 3.00 79-11-15 1413 ocC 11.6
79-11-16 1058 P 9.4
80 73 1.00 79-12-13 1050 oc 14.7
79-12~14 1035 P W eemeemeee-
78 71 2.80 80-03-10 1000 NC 27.5
80-03-11 1600 P .1
Site CS11-1~A 381533104331401
90 7.5 2.00 80-03-10 1025 NC 1.5
80-03-11 1125 P 18.3
Site CS 11-1-B 381533104331402
90 22 2.00 80-03~10 1027 NC 5.9
80-03-11 1123 P 13.8
Site CS11-1-C 381533104331403
90 37 1.70 80-03-10 1028 NC 11.7
80-03-11 1120 P 9.0, 8.6
bottom
Site CS11-1-D 381533104331404
90 52 1.40 80~03-10 1030 NC 18.0
80-03~11 1118 P 5.5
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Table 14.--Channel-geometry and dye-concentration data collected

in November and December 1979 and in March 1980~-Continued

Sampling

location in S;ream Poi
Stream cross section epth Date of onqt of Dye .2
width (feet from at dye Time continuous concentration
(feet) left bank sampling sample dye (micrograms
Tooking location (Y-M-D) injection! per liter)
downstream) (feet)
Site CS11-1-E 381533104331405
90 67 1.02 80-03-10 1032 NC 22.5, 22.0
bottom
80-03-11 1116 P 3.2
Site CS11-1-F 381533104331406
90 82 0.30 80-03-10 1033 NC 23.0
80-03-11 1115 P 3.0
Site CS12-A 381536104331401
110 9.0 2.25 79-11-15 1008 oc <0.1
79-11-16 1218 P 11.6
99 8.0 1.60 79-12-13 1120 ocC 15.1
79-12-14 1056 P meeeeeeee-
103 8.0 2.01 80-03-10 1040 NC 3.3
80-03-11 1150 P 16.2, 16.2
bot tom
Site CS12-B 381536104331402
110 27 1.90 79-11-15 1011 oC 10.3
79-11-16 1216 P 11.3
99 24 1.52 79-12-13 1122 0C 15.2
79-12-14 1057 P ememeeeee--
103 25 1.80 80-03-10 1042 NC 6.3
80-03-11 1153 P 13.5
Site CS12-C 381536104331403
110 45 2.10 79-11-15 1012 0C 11.0
: 79-11-16 1212 P 11.0
99 4o 1.47 79-12-13 1124 ocC 15.3, 15.2
bottom
79-12-14 1058 P eememee—--
103 42 1.79 80-03-10 1043 NC 10.0
80-03-11 1156 P 10.3
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Table 14, --Chanmel-geometry and dye-concentration data collected
in November and December 1979 and in March 1980--Continued

Samp!ing‘ Stream
Stream clggthZZt;gn depth Date of Point of Dye
width (feet from at dye Time continuous concentration?
(feet) left bank sampling sample dye (micrograms
Iookin; location (Y-M-D) injection! per liter)
downstream) (feet)
Site CS12-D 381536104331404
110 63 2.40 79-11-15 1013 oc 11.3
79-11-16 1210 P 11.6
99 56 1.61 79-12-13 1126 0oC 15.3
79-12-14 1059 P mmmmemeees
103 59 2.02 80-03-10 1044 NC 15.6
80-03-11 1158 P 7.2
Site CS12-E 381536104331405
110 81 1.60 79-11-15 1014 oC 11.3
79-11-16 1208 P 9.8
99 72 1.10 79-12-13 1128 oC 15.3
79-12-14 1100 P memeemeeea
103 76 1.76 80-03-10 1045 NC 20.0, 20.5
bottom
80-03-11 1204 P 3.1
Site CS12-F 381536104331406
110 99 0.80 79-11-15 1016 0C 11.3
79-11-16 1206 P 9.2
99 88 0.38 79-12-13 1130 0oC 15.0
79-12-14 1101 P mmemeeeea-
103 93 0.50 80-03-10 1050 NC 23.0
80-03-11 1204 P 3.1
Site CS13-A 381547104330811
105 10 0.70 79-11-15 1046 oc 10.1
79-11-16 1254 P 11.3
78 7.0 0.85 79-12-13 1225 ocC 15.3
79-12-14 1143 P 16.3
91 9.0 0.20 80-03-10 1105 NC 4.6
80-03-11 1241 P 13.9
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Table 14.--Channel-geometry and dye-concentration data collected
in November and December 1979 and in March 1980--Continued

Sampling

. . Stream
Stream clggzt;ZZt;gn depth Date of Point of Dye
width (feet from at dye Time continuous concentration?
(feet) left bank sampling sample dye (micrograms
Tookiig location (Y-M-D) injection! per liter)
downstream) (feet)
Site CS13-B 381547104330812
105 28 1.80 79-11-15 1046 0cC 10.1
79-11-16 1254 P 11.3
78 20 2.00 79-12-13 1223 0ocC 15.1
79-12-14 1142 P 16.4
91 24 1.67 80-03-10 1106 NC 4.9
80-03-11 1237 P 15.0, 15.2
bottom
Site CS13-C 381547104330813
105 45 3.00 79-11-15 1043 oc 10.3
79-11-16 1252 P 11.1
78 33 2.28 79-12-13 1221 ()] 15.1
79-12-14 114 P 16.0, 15.9
bottom
91 39 2.60 80-03~-10 1107 NC 6.0
80-03-11 1234 P 13.9
Site €CS13-D 381547104330814
105 62 2.73 79-11-15 1041 ocC 11.0
79-11-16 1250 P 10.4
78 46 1.70 79-12-13 1219 0C 15.3
79-12-14 1140 P 15.7
91 54 2.50 80-03-10 1109 NC 13.0
80-03-11 1231 P 14.2
Site CS13-E 381547104330815
105 80 1.70 79-11-15 1039 0cC 11.3
79-11-16 1248 P 10.0
78 59 1.37 79-12-13 1217 0C 15.2, 15.0
bottom
79-12-14 1139 P 15.5
91 69 1.73 80-03-10 1110 NC 15.4, 16.4
bottom
80-03-11 1228 P 7.3
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Table 14,=-=Channel-geometry and dye-concentration data collected

in November and December 1979 and in March 1980--Continued

Sampling

location in S;ream £ .
Stream cross section epth Date o Po'?t of Dye . 2
width (feet from at dye Time continuous concentration
(feet) left bank sampling sample dye (micrograms
Jooking location (Y-M-D) injection! per liter)
downstream) (feet)
Site CS13-F 381547104330816
105 96 1.45 79-11-15 1037 ()] 11.3
79-11-16 1246 P 10.0
78 72 0.93 79-12-13 1215 0C 15.0
79-12-14 1138 P 15.3
91 84 1.28 80-03-10 1112 NC 16.8
80-03-11 1225 P 6.4
Site CS13-1-A 381550104325201
69 9.0 1.03 80-03-10 1132 NC 5.8
80-03-11 1317 P 14.3
Site CS13-1-B 381550104325202
69 20 1.70 80-03-10 1131 NC 8.3
80-03-11 1313 P 12.0
Site CS13-1-C 381550104325203
69 31 1.90 80-03-10 1129 NC 8.8
80-03-11 1310 P 12.2, 12.0
bottom
Site CS13-1-D 381550104325204
69 42 2.48 80-03-10 1128 NC 9.0, 10.0
bottom
80-03-11 1307 P 11.8
Site CS13-1-E 381550104325205
69 53 3.00 80-03-10 1127 NC 12.0
80-03-11 1301 P 10.1
Site CS13-1-F 38155010&325206
69 64 1.21 80-03-10 1125 NC 16.3
80-03-11 1300 P 7.5
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Table 1k4.--Channel-geometry and dye-concentration data collected

in November and December 1979 and in March 1980--Continued

Sampling

location in Stream
Stream cross section depth Date of Point of Dye
width (feet from at dye Time continuous cc(mcentration2
sampling sample dye micrograms
(feet) ]?ng?igk location (Y-M-D) injection! per liter)
downstream) (feet)
Site CS14-A 381552104324601
120 10 1.72 79-11=15 1108 oc 10.2
79-11-16 1330 P 11.0
85 7.0 1.00 79-12-13 1310 oc 15.2
79-12-14 1155 P 16.0
110 9.0 1.30 80-03-10 1205 NC = e
80-03-11 1346 P 8.2
Site CS14-B 381552104324602
120 30 2.54 79-11-15 1111 oc 10.2
79-11-16 1332 P 10.5
85 21 1.40 79-12-13 1308 oc 15.4
79-12-14 1156 P 16.0
110 27 2.05 80-03-10 1207 NC mememmmee-
80-03-11 1333 P 11.9
Site CS14-C 381552104324603
120 50 2.63 79-11-15 1113 oc 10.6
79-11-16 1334 P 10.8
85 35 1.82 79-12-13 1306 oc 15.2, 15.0
bottom
79-12-14 1157 P 15.9
110 45 2.80 80-03-10 1208 NC = e
80-03-11 1337 P 10.6, 10.7
bottom
Site CS14-D 381552104324604
120 70 1.95 79-11-15 1114 oc 11.0
79-11-16 1336 P 10.1
85 49 2.50 79-12-13 1304 0ocC 15.2
79-12-14 1158 P 16.0, 16.0
bottom
110 63 1.61 80-03-10 1209 NC = e
80-03-11 1340 P 8.3
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Table 14.=--Channel-geometry and dye-concentration data collected
in November and December 1979 and in March 1980--Continued

Sampling. Stream
focation mn depth Date of Point of Dye
Stream cross section d . s 2
width (feet from at ye Time continuous  concentration
sampling sample dye (micrograms
(feet) left bank Y
Tooking location (Y-M-D) injection! per liter)
downstream) (feet)
Site CS14-FE 381552104324605
120 90 1.16 79-11-15 1117 ocC 10.9
79-11-16 1338 P 10.1
85 63 1.12 79-12-13 1302 oc 15.0
79-12-14 1159 P 15.5
110 81 0.40 80-03-10 1211 NC = =memmeeee-
80-03-11 1344 P 8.2
Site CS14-F 381552104324606
120 110 0.51 79-11-15 1118 oC i1.0
79-11-16 1340 P 10.0
85 77 0.20 79-12-13 1300 0C 15.0
79-12-14 1200 P 15.2
110 99 0.40 80-03-10 1212 NC = mmemmmeee-
80-03-11 1346 P 8.2
Site CS15-A 381555104322501
100 8.0 0.49 79-11=15 1204 ocC 9.9
79-11-16 1420 P 10.8
82 7.0 0.70 79-12-13 1340 0C 15.1
79-12-14 1220 P 15.6
85 7.0 0.47 80-03-10 1235 NC = mmememmee—-
80-03-11 1410 P 12.0
Site CS15-B 381555104322502
100 25 2.00 79-11-15 1206 oC 10.0
79-11-16 1442 P 10.9
82 20 1.68 79-12-13 1340 oC 15.0
79-12-14 1221 P 15.3, 15.0
bottom
85 21 2.00 80-03-10 1237 NC = mmemmmeee-
80-03-11 1413 P 12.2, 12.0
bottom
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Table 14, --Channel-geometry and dye-concentration data collected
in November and December 1979 and in March 1980--Continued

Sampling

location in S;ream £ . £
Stream cross section epth Date o Pouqt ° Dye . 9
width (feet from at dye Time cont inuous concentration
(feet) left bank sampling sample dye (micrograms
looking location (Y-M-D) injection! per liter)
downstream) (feet)
Site CS15-C 381555104322503
100 L2 2.55 79-11-15 1208 0ocC 10.1
79-11-16 1424 P 10.7
82 33 1.88 79-12-13 1344 0ocC 15.1
79-12-14 1222 P 15.6
85 35 2.80 80-03-10 1238 NC = e
80-03-11 1416 P 11.5
Site €CS15-D 381555104322504
100 58 2.95 79-11-15 1209 0oC 10.4
79-11-16 1426 P 10.2
82 b4s 3.00 79-12-13 1346 ocC 15.2, 15.2
bottom
79-12-14 1223 P 15.5
85 L9 2.70 80-03~-10 1239 NC = meememeee-
80-03-11 1419 P 9.8
Site CS15-E 381555104322505
100 74 2,00 79-11-15 1210 0oC 10.5
79-11-16 1428 P 10.0
82 58 0.40 79-12-13 1348 oC 15.0
79~-12-14 1224 P 15.3
85 63 0.70 80-03-10 1240 NC = e
80-03-11 1442 P 8.8
Site CS15-F 381555104322506
100 91 2.90 79-11-15 1211 (o]0 10.6
79-11-16 1430 P 10.0
82 71 0.60 79-12-13 1350 (1] 15.3
79-12-14 1225 P 15.3
85 77 1.50 80-03-10 1241 NC = emmeemmeeee
80-03-11 1426 P 8.6

80



Table 14.--Channel-geometry and dye-concentration data collected

in November and December 1979 and in March 1980--Continued

Sampling

location in S;ream £ Poi £ D
Stream cross section epth Pate o oint o ve 2
width (feet from at dye Time continuous concentration
(feet) Jeft bank sampling sample dye (micrograms
ee looking location (Y-M-D) injectionl! per liter)
downstream) (feet)
Site CS15-1-A 381555104321301
96 7.0 0.35 80-03-10 1300 NC =mmemmeee-
80-03-11 1453 P 11.7
Site CS15-1-B  381555104321302
96 22 1.20 80-03-10 1301 NC = meemeeeee-
80-03-11 1452 P 11.6
Site CS15-1-C  381555104321303
96 37 1.60 80-03-10 1302 NC  mmmeeeeee-
80-03-11 1449 P 11.2
Site CS15-1-D  381555104321304
96 52 2.30 80-03-10 1304 NC = mmemeeeeee-
80-03-11 1446 P 10.3, 10.2
bottom
Site CS15-1-E 381555104321305
96 67 1.50 80-03-10 1305 NC  eeememee-
80-03-11 1443 P 9.3
Site CS15-1-F 381555104321306
96 82 0.52 80-03-10 1307 NC  =mmmemeee-
80-03-11 1440 P 9.3
Site CS16-A 381601104320301
83 7.0 2.08 79-11-15 1237 oc 10.0
79-11-16 1500 P 10.2
64 5.0 1.42 79-12-13 1420 oc 15.1
79-12-14 1244 P 15.5
70 5.0 1.70 80-03-10 1320 NC e
80-03-11 1510 P 10.8
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Table 14,--Channel-geometry and dye-concentration data collected

in November and December 1979 and in March 1980-~Continued

Sampling Stream
location in d h . £
Stream cross section ept Date of Po'?t ° Dye . 2
width (feet from at dye Time continuous concentration
(feet) left bank sampling sample dye (micrograms
]ookin; location (Y-M-D) injection! per liter)
downstream) (feet)
Site CS16-B 381601104320302
83 21 3.60 79-11-15 1241 (0] 10.1
79-11-16 1502 P 10.2
64 15 1.70 79-12-13 1422 0ocC 15.0, 15.0
bottom
79-12-14 1246 P 15.3
70 16 2.30 80-03-10 1322 NC = ememeeeee-
80-03-11 1513 P 11.0
Site €S16-C 381601104320303
83 35 2.70 79-11-15 1243 oc 10.3
79-11-16 1504 P 9.9
64 25 1.90 79-12-13 1424 ocC 15.3
79-12-14 1247 P 15.2
70 27 2.10 80-03-10 1323 NC = ememeeee-
80-03-11 1516 P 10.8, 10.8
bottom
Site CS16-D 381601104320304
83 Lo 3.37 79-11-15 1245 0cC 10.3
79-11-16 1506 P 9.9
64 35 1.70 79-12~13 1426 ocC 15.1
79-12-14 1248 P 15.3, 15.5
bottom
70 38 2.57 80-03-10 1324 NC = meemeeeee-
80-03-11 1518 P 10.5
Site CS16-E 381601104320305
83 63 1.23 79-11-15 1247 ocC 10.3
79-11-16 1508 P 9.9
64 45 1.95 79~-12-13 1428 ocC 15.1
79-12-14 1250 P 15.2
70 - 49 2.70 80-03-10 1326 NC = emmmmeeeee
80-03-11 1521 P 10.3
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Table 1h.--Channel-geometry and dye-concentration data collected

in November and December 1979 and in March 1980--Continued

Sampling

. Stream
Stream clggzt;ZZt;gn depth Date of Point of Dye
width (feet from at dye Time continuous concentration?
(feet) left bank sampling sample dye (micrograms
looking location (Y-M-D) injection! per liter)
downstream) (feet)
Site CS16-F 381601104320306
83 77 0.62 79-11-15 1248 ocC 10.5
79-11-16 1510 P 10.0
70 55 1.98 79-12-13 1430 ocC 15.2
79-12-14 1251 P 15.0
70 60 1.03 80-03-10 1327 NC = e
80-03-11 1523 P 10.1
Site CS16-1-A 381606104314401
101 8.0 2.05 80-03-10 1340 NC 9.2, 9.2
bottom
80-03-11 1545 P 10.8
Site CS16-1-B 381606104314402
101 25 1.80 80-03-10 1341 NC 10.1
80-03-11 1548 P 10.8
Site CS16-1-C 381606104314403
101 42 1.10 80-03-10 1342 NC 0.5
80-03-11 1551 P 0.7
Site CS16-1-D 381606104314404
101 59 1.79 80-03-10 1343 NC 10.5
80-03-11 1553 P 10.6
Site CS16-1-E 381606104314405
101 76 1.75 80-03-10 1344 NC 10.6
80-03-11 1556 P 10.6, 10.5
bottom
Site CS16-1-F 381606104314406
101 93 0.53 80-03-10 1345 NC 0.5
80-03-11 1558 P 0.4
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Table 14.--Channel-geometry and dye-concentration data collected
in November and December 1979 and in March 1980--Continued

reline, - sereon
. depth Date of Point of Dye
Stream cross section : s o2
width (feet from at dye Time continuous concentration
° sampling sample dye (micrograms
(feet) left bank
Tooking location (Y=-M-D) injection! per liter)
downstream) (feet)
Site CS17-A 381601104313011
125 15 2.00 79-11-15 1420 ocC 10.1
’ 79-11-16 1554 P 10.0
87 10 1.10 79-12-13 1514 0oC 15.0
79-12-14 1327 P 15.0
122 10 1.63 80-03-10 1415 NC 10.1
80-03-11 1622 P 10.8
Site CS17-B 381601104313012
125 35 2.90 79-11-15 1416 0oC 10.2
79-11-16 1552 P 10.0
87 24 1.40 79-12-13 1512 ] 15.0
79-12-14 1325 P 15.2
122 32 1.80 80-03-10 1416 NC 10.4, 10.4
bottom
80-03-11 1620 P 10.9
Site CS17-C 381601104313013
125 55 2.20 79-11-15 1405 oC 10.2
79-11-16 1550 P 9.9
87 38 1.30 79-12-13 1510 0cC 15.0, 15.0
bottom
79-12-14 1324 P 15.2
122 52 1.82 80-03-10 1418 NC 10.3
80-03-11 1619 P 10.8
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Table 14.--Channel-geometry and dye-concentration data collected
in November and December 1979 and in March 1980--Continued

Sampling

location in S;rea: Poi
Stream cross section ept Date of OITt of Dye .
2
width (feet from at. dye Time continuous con;entrat:on
(feet) Jeft bank sampling sample dye (micrograms
Tooking location (Y-M-D) injection! per liter)
downstream) (feet)
Site CS17-D 381601104313014
125 75 1.39 79-11-15 1400 (1] 10.2
79-11-16 1548 P 10.0
87 52 1.50 79-12-13 1508 oC 15.0
79-12-14 1323 p 15.2, 15.3
bot tom
122 72 1.30 80-03-10 1419 NC 10.7
80-03-11 1618 P 10.5
Site CS17-E 381601104313015
125 95 0.64 79-11-15 1356 oc 10.2
79-11-16 1546 P 9.9
87 66 1.10 79-12-13 1507 oC 15.0
79-12-14 1322 P 15.3
122 92 0.21 80-03-10 1420 NC 10.6
80-03-11 1616 P 10.6, 10.6
bot tom
Site CS17-F 381601104313016
125 115 0.77 79-11-15 1349 0C 10.1
79-11-16 1544 P .
87 80 1.40 79-12-13 1505 0C .
79-12-14 1320 P 15.2
122 112 0.90 80-03-10 1422 NC 10.
80-03-11 1614 P 10.6

loc=Site 19, CF&l Steel Corp. outfall before February 1980; P=Site 18, Pueblo
Wastewater Treatment Plant outfall; NC=Site 20-A, CF&l Steel Corp. outfall after
February 1980.

sze concentration determined from samples taken near the water surface, unless
otherwise indicated.
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Table 15.--Water-quality field analyses and laboratory analyses
of selected constituents for samples collected in
November and December 1979 and in March 1980

Site numbers are shown on plate 1. Six samples numbered A-F

were collected at approximate equal width intervals for
selected cross-section sampling sites.

EXPLANATION OF HEADING INFORMATION
UNITS:
DEG C =DEGREES CELSIUS
MICROMHOS=M|CROMHO PER CENTIMETER

AT 25° CELSIUS
MG/L =MILLIGRAM PER LITER
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Table 16.--Water-quality field analyses and laboratory analyses
of common chemical constituents, nutrients, bacteria,
and biological constituents

EXPLANATION OF HEADING INFORMATION

UNITS:
FT3/S =CUBIC FOOT PER SECOND
DEG C =DEGREES CELSIUS
MICROMHOS =M1CROMHO PER CENTIMETER AT 250 CELSIUS
MG/L =MILLIGRAM PER LITER
NTU =NEPHELOMETRIC TURBIDITY UNITS
UG/L =M|CROGRAM PER LITER

COLS/100ML=COLONY PER 100 MILLILITERS: VALUES
PERCEDED BY K INDICATE THE COLONY
COUNT WAS BASED ON A NONIDEAL
BACTERIA PLATE

G/SQM =GRAMS PER SQUARE METER
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Table 20.--Water-quality field analyses and laboratory analyses of selected conmstituents for samples

[FT3/s = cubic feet per second;

Tem- Specific Total Total
Site pera- conduct- kjeldahl organic
no. Date of Stream- ture ance nitrogen nitrogen
on sample flow (Deg {micro- pH (N) (N)
plate 1 Station no. (Y-M-D) Time (ft3/s) c) mhos) {units) (mg/L) {mg/L)
a0 381533104422800 76-05-21 1410 20 - 880 8.0 26 25
41 381557104415700 76-05-21 1515 10 - 1,450 8.0 7.7 7.3
42 381555104411800 76-05-21 1425 8.0 - 950 7.8 13 12
43 381537104410601 76-05-21 1405 2.0 - 1,800 8.0 18 17
76-05-21 1445 1.0 - 710 7.9 2.4 2.3
44 381556104410301 76-07-13 1805 .10 - 985 7.5 5.9 5.1
45 381608104404501 76-05-21 1430 5.0 - 1,900 7.8 17 16
76-07-13 1800 2.0 - 1,240 7.7 5.7 48
46 381613104403701 76-07-13 1755 .5 - 460 7.7 19 18
4 381604104394200 76-05-12 0730 - - 109 8.3 3.2 2.8
76~05-21 1345 20 - 730 7.3 5.0 4.2
76-05-21 1400 30 - 970 7.3 4.4 3.1
76-05-21 1425 25 - 480 7.3 4.1 3.8
76-05-21 1500 40 - 345 7.7 5.6 5.1
76-05-21 1530 50 - 235 7.8 3.7 3.3
11 381628104381700 76-05-12 0700 - - 3,650 7.8 160 160
76-05-21 1505 1150 - 950 8.0 29 29
76-06-23 1405 50 21.5 370 7.8 12 12
48 381726104354201 76-05-12 0630 - - 960 7.5 5.0 4.9
76-06-05 2230 25 - 220 7.3 5.7 5.6
76-06-05 2238 20 - 156 7.8 3.1 3.1
76-06-05 2250 10 - 146 8.0 2.5 2.4
76-06-05 2300 5.0 - 156 7.6 1.5 1.3
76-06-23 1350 3.0 20.5 140 7.0 1.8 1.7
49 381644104361301 76-05-12 0700 - - 225 7.0 10 9
76-06-05 2215 2.0 - 1,300 7.8 4,7 4.1
76-06-05 2230 25 - 300 7.0 8.4 8.3
76-06-05 2245 20 - 155 7.4 3.3 3.3
76-06-05 2300 15 - 173 7.4 2.9 2.7
76-06-05 2315 5.0 - 207 7.2 2.5 2.4
76-06-05 2330 5.0 - 223 7.0 2.0 1.8
76-06-05 2345 4.0 - 248 7.1 2.1 2.0
50 381603104335501 76-05-21 1605 2.0 - 460 7.5 2.7 2.5
76-06-05 2320 150 - 2,000 8.1 15 15
76-06-05 2400 100 - 3,000 8.2 a4 a4
76-06-23 1315 20 19.5 1,950 7.6 8.0 7.5
76-06-23 1330 15 19.0 1,320 7.9 13 12
76-07-13 1850 200 - 1,530 7.9 27 26
lEstimated.

232



collected from small iributaries to the Arkansas River flowing in response to precipitation, 1976

MG/L = milligram per liter; ML = milliliter]

Bio-

Total Total Total Total chemical Fecal Fecal
ammonia nitrite nitrate Total ortho- Total oxygen coliform streptococci
nitrogen nitrogen nitrogen nitrogen phosphate phosphorus demand (colonies (colonies

(N) (N (N) N P P S5-day per per

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) {mg/L) (mg/L) 100 mt) 100 mL)

0.64 0.07 0.43 27 0.02 8.8 >70 9,000 24,000
.44 .21 3.4 11 .13 5.4 >70 9,000 60,000

1.2 .50 .50 14 .46 14 >70 700 12,000

1.3 .21 1.2 19 .29 9.8 >70 30,000 71,000
.08 .08 1.0 3.5 .07 .29 >70 25,000 48,000
.76 .40 3.2 9.5 .03 5.0 - - -

1.2 .08 .87 18 .04 14 >72 200 22,000
.95 .21 1.7 7.6 .01 7.7 - - -
.91 .42 4.3 24 .15 7.0 - - -
.39 .04 .66 3.9 .09 .45 - - -
.73 1.5 8.3 15 .02 .65 >70 4,000 5,900

1.3 .01 .01 4.4 .03 .62 >70 110,000 93,000
.31 .02 .01 4.1 .12 .85 >70 4,000 51,000
.42 .05 .01 5.7 .04 1.5 >70 11,000 43,000
.39 .03 .00 3.7 .09 1.2 >70 4,000 30,000
.18 .28 31 36 .01 .42 - - -
.44 .11 .52 30 .16 10 >70 1,000 73,000
.12 .07 .69 13 .03 6.1 - 140,000 150,000
.11 .08 1.0 6.1 .05 .52 - - -
.01 .01 .02 5.7 .04 .93 88 63,000 270,000
.00 .01 .02 3.1 .05 .64 91 45,000 120,000
.05 .01 .02 2.5 .07 .48 55 - 160, 000
.18 .03 .32 1.9 .12 .34 51 15,000 120,000
.09 .05 .46 2.3 .13 .44 - 25,000 : 78,000
.93 .01 .09 10 1.2 2.0 >70 7,600 180,000
.59 .11 .80 5.6 .08 1.3 140 1,000 1,300
.02 .03 .00 8.4 1.6 3.9 >150 - 180,000
.01 .01 ,00 3.3 .31 1.2 72 2,000 32,000
.25 .01 .00 2.9 .28 .86 50 3,000 27,000
.09 .14 .44 3.1 .30 .84 44 2,000 92,000
.14 .03 .82 2.9 .27 .63 40 3,000 51,000
11 .07 .82 3.0 .28 .64 42 4,000 50,000
.19 .11 .19 3.0 .05 1.1 >70 30,000 53,000
.34 .11 1.5 17 .05 47 60 >50,000 44,000
.27 .18 1.6 46 .01 53 58 >50,000 65,000
.48 .60 11 20 .00 9.0 - 75,000 120,000
.53 .39 6.9 20 .02 7.5 - >110,000 >120,000
.68 .15 .70 28 .11 14 - - -
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