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WATER QUALITY OF THREEMILE CREEK, BADGER CREEK, AND LITTLE RIVER

WATERSHEDS, ICWA

by Larry J. Slack

ABSTRACT

Generally, the water gquality of Threemile Creek, Badger Creek,
and Little River vatersheds in south-central Iowa is suitable as
a source of municipal and industrial water supply according to
Federal and State criteria and is within State limits for Class
A, B, and C waters. Pecal coliform bacteria concentrations
ranged from 88 to 7,200 colonies per 100 milliliters, tat
insufficient data are available to determine background level,
The water in all three basins is a calcium-magnesium bicarbonate
type that is 1low 1in dissolved solids. The sample that
represented the greatest storm runoff (Badger Creek) contained
high concentrations of suspended solids, total ammonia plus

organic nitrogen, and total phosphorus.



INTRODUCTION

The Soil Conservation Service, U.S. Department of Agriculture,
intends to implement land-treatment and flood-prevention projects
in the Threemile Creek, Badger Creek, and Little River
watersheds, Iowa, under authority of the Watershed Protection and
Flood Prevention Act (Public law 566, U.S. 833 Congress, 1954, 24
session, 68 Stat. 666), as amended.

In addition to the primary goal of watershed protection, the
proposed uses of structures in the three watersheds are:
Threemile Creek, flood prevention and water supply; Badger Creek,
flood prevention and recreation; and Little River, flood
prevention, fish and wildlife development, and water supply.

The Soil Conservation Service requested the U.S. Geological

Survey to assess the water quality of the three watersheds.



PURPOSE AND SCOPE

The primary purpose of the Geological Survey investigation is
to assess the water quality of the Threemile Creek, Badger Creek,
and Little River watersheds by (1) describing the water quality
as it exists and (2) describing water-quality differences between
sample stations. A secondary objective is to discuss probable
effects of impoundment on water quality.

The investigation spanned one year (October 1977 to September
1978. The scope included the collection and analysis of four

sets of samples at nine sites within the three basins.

AREA OF INVESTIGATION

The 1location of the three watersheds is shown in figure 1.
lLocation of sampling stations within the individual basins is
shown in figures 2-4.

All three watersheds are over 90 percent agricultural. The
second largest land-use category is forest land.

The normal annmal precipitation for stations operated by the
Weather Service in south-central Iowa is 33.7 4inches, bat at
various stations within the area it ranges from 32 to 35 inches
(Cagle and Heinitz, 1978). The normal air temperature for south-
central 3Iowa is about 10°C (Celsius). Monthly mean temperatures

throughout the area range from about -5° to 24°C.
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Figure 1.--Location of Threemile Creek, Badger Creek, and Little River watersheds.




EXPLANATION

®1 Threemile Creek Water Quality
Station, Location and Number
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Figure 2.--Location of water-quality stations in Threemile Creek watershed.



EXPLANATION

@ 1 Badger Creek Water Quality
Station, Location and Number
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Figure 3.--Location of water-quality stations in Badger Creek watershed.

6



EXPLANATION

@ 1 Little River Water Quality
Station, Location and Number
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Figure 4.--Location of water-quality stations in Little River watershed,
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Threemile Creek Watershed

The Threemile Creek watershed, located in Adair County (13.4

square miles) and Union County (43.4 square miles) in south-
central Iowa has a total drainage area of 56.8 square miles and
is about 21 miles long. At its wvidest part the watershed is
about 4.8 miles across. Threemile Creek flows in a southeasterly
direction and discharges into Thompson River at Talmage, Iowa.
There are no large communities within the basin.

The principal soil-association ¢type is Shelby-Sharpsburg-
Macksburg.

Badger Creek Watershed

The Badger Creek watershed, located in Madison County (42.4
square miles), Warrem County (9.9 square miles), and Dallas
County (0.1 square mile) in south-central 3ITIowa has a total
drainage area of 52.4 square miles and is about 18 miles 1long.
At its widest part the watershed is about 5.8 miles across.
Badger Creek flows generally in a southeasterly direction, and
discharges into North River. The community of Cummings is partly
within the watershed.

The principal soil-association type is Shelby-Sharpsburg-

Macksburg.



Little River Fatershed

The Little River watershed, located almost entirely in Decatur
County in extreme south-central Iowva, has a drainage area at the
Iova-Missouri state 1line of 102 square miles and is about 22
miles long. At its widest part the vatershed is about 6.8 niles
across., The Little River flows in a southerly direction and
discharges into the Weldon River near Mercer, Missouri. The
cities of Leon (1970 population 2,142), Van Wert (244) , Decatur
City (198), and Pleasanton (62) are entirely or partly within the
watershed.

The principal soil-association type is Lindley-Keswick-Weller.



WATER-QUALITY LCATA

Locatiop_of_ Stations_and Freguency of Sampling

The number and location of sampling stations were jointly
determined by the Geological Survey and the Soil Conservation
Service on the basis of the following criteria:

1. Location of dams--it was desired to have at least one station
above and one station below existing or proposed floodwater-
retarding structures.

2. Location of roads--all the stations must be accessible during
adverse sampling conditionms.

3. Hydroldgic factors--the streams must be flowing during water-
quality sampling and the samples should accurately represent
the conditions existing during sampling.

4., Availability of funding--the nmost limiting factor in
determining number and types of water-quality data to be
collected.

Water-quality data were collected at nine stations for this
investigation. A brief description of each station is given in
table 1. Average discharges for the stations were calculated
from the equation Q=0.77 (A) 994 based on the average discharge-
to-drainage area relationship for selected south-central Iowa
streams (Cagle and Heinitz, 1978); Q = average discharge, in

cubic feet per second, and A = drainage area, in square miles.
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Threemile Creek Watershed

Four water-quality samples were collected at each of the four
Threemile Creek stations. The Novemter 16, 1977; July 18 and
August 30, 1978, samples were collected during 1low-flow
conditions. The April 11, 1978, samples were collected during
near- or above-average flow conditions, due t> a period of

scattered thundershowers throughout the watershed.

Badger Creek Watershed

Four water-quality samples were collected at each of the two
Badger Creek stations. The November 15, 1977, and the July 17,
1978, samples were collected during low-flow conditions. The
April 10 and July 20, 1978, samples were collected during above-
average flow conditions, due to a period of scattered

thunderstorms throughout the watershed.

1"



Little River iatershed

Four water-guality samples were collected at each of the three
Little River stations. The November 18, 1977; July 18 and August
31, 1978, samples were collected during low-flow conditions. The
April 12, 1978, samples were collected during above-average flow
conditions, due to a period of scattered thundershowers

throughout the watershed.

The water-quality data collected for this investigation are
listed in table 2. Table abbreviations are:

DEG_C -- degrees Celsius

SQ_MI -- square miles

CFS -- cubic feet per second

NTU -- nephelometric turbidity units

MG/1 -- milligrams per liter

UG/L -- micrograms per liter

€0LS,/100 ML

and

COLS. PER_100_ML both mean colonies per 100 milliliters
TOT -~ total

DIS -- dissolved

ol

C-FT -- acre-feet

12



INTERPRETATIONS AND CONCLUSIONS

Fater-Quality Standards

Water-quality standards of the Tova Department of
Environmental Quality for Class 2 (Primary Body Contact
Recreation), Class B (Wildlife, Aquatic Life, and Secondary Body
Contact) and Class C (Raw-water Source of Potable Supply) waters
are summarized in tables 3 and 4.

Federal water-juality criteria are summarized in table 5.

Results

Most of the constituents for which maximum contaminant levels
(MCL) have been established by the National Interim Primary
Drinking Water Regulations (table 5) were not determined as a
part of this investigation due to limited available funding.

The combined summary-comparison of all the water-quality data
with water-quality criteria is given in table 6.

Only 1 of the 28 samples analyzed had a concentration of total
recoverable chromium equal to or exceeding the MCL of 50 ug/L
(micrograms per 1liter). The July 20 Badger Creek No. 2 sample
had a concentration of 70 ug/L. The mean concentration for all

28 samples was 7.7 ug/L.

13



None of the 27 samples analyzed had total recoverable copper
concentrations equal to or exceeding the 1,000 ug/L criteria
recommended for d>mestic wvater supplies in the U.S. Environmental
Protection Agency's (EPA) "Quality Criteria for Water™. The mean
concentration of all 27 samples was 13 ug/L.

Although dissolved lead vas not determined, total recoverable
lead was. Only 1 of 26 samples had a total recoverable lead
concentration equal to or exceeding the Interim Primary Drinking
Water MCL for dissolved lead of 50 ug/L. The July 20 Badger
Creek No. 2 sample had a concentration of 97 ug/L, however, this
watershed is not proposed as a source of water supply. The mean
concentration of all 26 samples was 15 ug/L.

None of the 28 samples analyzed equalled or exceeded the
Interim Primary Drinking Water MCL for total recoverable mercury
of 2.0 nug/L. Tﬁe mean concentration of all 28 samples was 0.47
ug/L.

None of the 36 samples analyzed for total nitrite plus nitrate
had concentrations equal to or exceeding the 1Interim Primary
Drinking Water MCL of 10 mg/L (milligrams per liter) as N. The
mean concentration of all 36 samples was 2.9 mg/L; the maximun,
8.5 mg/L. Therefore, the nitrate concentration never exceeded
the 10 mg/L MCL.

No malathion was detected in 26 samples. Only 1 sample of 26
analyzed bhad any parathion present. The Little River No. 2 July
18 sample had 0.07 ug/L, barely exceeding the 0.04 ug/L Interinm

14



Primary Drinking Water MCL. None of 11 samples analyzed had
me thoxychlor present.

The maximum chloride concentration for 12 samples was 17 mg/L,
far below the 250 mg/L Secondary MCL and Iowa Department of
Environmental Quality limit for Class C waters.

Seven of 28 samples had color exceeding the Secondary MCL
level of 15 units, but none of the samples had color equal to or
exceeding the %"Quality Criteria for Water" limit of 75 units.

All 28 total recoverable iron samples exceeded the 0.3 mg/L
(300 ug/L) secondary MCL. The maximum iron concentration was
90,000 ug/L; the minimum, 360 ug/L.

None of ¢the 28 samples analyzed for total dissolved solids
(TDS residue on evaporation at 1809 Celsius) equalled or exceeded
the 500 mg/L Secondary MCL. The TDS ranged from 142 to 429 mg/L
and averaged 272 mg/L.

None of the 34 dissolved oxygen determinations were below the
Iova Department of Environmental Quality minimum of 5.0 mg/L for
Class B waters.

The pH of 35 samples ranged from 6.8 to 8.6 units, within the
Iowa Department of Environmental Quality limits of 6.5 to 9.0
units for Class A, B, or C waters.

Fecal coliform bacteria were present in 34 samples in
densities rangingy from 88 to 7,200 colonies per 100 aL
(milliliters), averaging 1,600 colonies per 100 mL. The Iowa

Department of Environmental Quality limits for Class A and B

15



vaters are based on "background level®" and whether "materially
affected by surface runoff"., Insufficient data are available for
the study area to determine "background level.”

Frequency data for selected constituents (combined data for
all 9 stations) are summarized in takle 7.

Threemile Creek Water Quality

The water quality for all four of the Threemile Creek statioms
is basically the same., The prevalent chemical type is calciﬁn-'
magnesium bicarbonate, The water is low in dissolved solids,
ranging from 222 to 303 mg/L. None of 23 pesticides analyzed for
(in 8 samples) was detected. |

The  turbidity, total solids, suspended solids, total
recoverable iron and total phosphorus were much higher during the
April 11 near- or above-average flow conditions, resulting fron
scattered thundershowvers throughout the basin, than during base
flow. Due to dilution, a slight reduction generally occaurred in
specific conductance, bicarbonate, hardness, calciunm, and

magnesium during the April sampling.

16



Badger Creek Water Quality

The water quality for each of the Badger Creek stations is
basically the same. The prevalent chemical type is calcium-
magnesium bicarbonate. The water is low in dissolved solids,
ranging from 142 to 274 mg/L. Of 24 pesticides analyzed for, (in
7 samples), only 2 vvere detected -- dieldrin and heptachlor
epoxide -- both in low concentrations. No PCB's were detected in
7 samples analyzed.

The turbidity, total solids (residue at 105°C), suspended
solids (residue at 105°C), color, total ammonia plus organic
ni trogen, total recoverable iron, total phosphorus and
orthophosphorus were all considerably higher during storm runoff
than during low flow. Nitrite plus nitrate, specific
conductance, hardness, calcium, magnesium, and dissolved solids
were considerably lower during the July 20 sampling than for the
other three samplings, reflecting the effects of dilution. The
July 20 sampling was daring a period of intense thundershovers

following a period of base flow.

17



Little River Water Quality

The water quality for all three of the Little River statioms
is basically the same., The prevalent chemical type is calcium-
magnesium bicarbonate. The water is low in dissolved solids,
ranging from 243 to 429 mg/L. Of 22 pesticides analyzed for (in
11 samples), only 4 were detected--dieldrin, toxaphene, parathion
and diazinon--all in very 1low concentratioms. No PCB's vwere
present in 11 samples analyzed.

Generally, the tufbidity, suspended solids, total nitrite plus
nitrate, and total nitrogen were higher during the April 12
above~average flow conditionms, resulting from scattered
thundershowers throughout the basin than during base flow. Due
to dilution, a slight decrease gemerally occurred in specific
conductance, hardness, calcium, and dissolved solids.

The July 18 sample collected at Little River Ko. 1 was unusual
in that although it was collected during extreme low-flow
conditions (0.01 cfs), it was relatively high in turbidity, total
solids, suspended solids, ammonia plus organic nitrogen, ‘total
recoverable chromium, total recoverable copper, and total

dissolved solids.

18



Impoundment Effects

Some of the probable beneficial effects of impounding water
reported by Love (1961), Churchill (1957), and Hartung (1958)
include: (1) an averaging or "evening out® of sharp variations
in dissolved minerals, hardness, pH, and alkalinity; (2) a
reduction in concentrations of turbidity, silica, and perhaps
color; (3) a reduction in temperature; (4) a reduction in
coliform densities; and (5) a sink-effect whereby the suspended
sediments (and attached chemicals) would drop out of <the water
due to a reduction in velocity of the in-flowing turbid water.

Some of the probable detrimental effects reported by Fish
(1959) , Love (1961), Chirchill (1947), and Hull (1961) include:
(1) reduced dissolved-oxygen concentrations, expecially in the
summer and in the deeper parts of the reservoir; (2) much wider
variations in dissolved-oxygen concentrations; (3) increased
growth of algae and associated undesirable tastes and odors; (4)
increased carbon dioxide and frequently iron, manganese, and
other trace metals, and alkalinity, especially near <the Dbottonm;

and (5) reductions in temperature.
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After impoundment, the water in all three basins probably
would remain a calcium-manganese bicafbonate type, but would be
lower in concentrations of suspended solids and fecal coliform
bacteria densities. However, fecal coliform bacteria densities
would probably occasionally continue to exceed 200 colonies per
100 milliliters. Care would have to be exercised so that
drinking-water supplies would not be withdrawn from the lower

(poorer quality) sections of the reservoirs.

20
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Table 1.--Description of water quality sites

£C

Station Station name Location Drainage 0 Remarks
no. area (mi2) (£t3/s)
05485985 Badger C. Ho. 1 nr Lat 41028%30", long 093°5650%, 4.42 3.1
Booneville, Iowa at midpoint cf section line
10,15, T.77 K., R. 27 W.,
Madison Co.
05485990 Badger C. No. 2 nr lat 41°28¢10%", long 093°54;30%, 19.1 12.3 Approximately 1/8 mi
Booneville, Iowa in SE 1/4 of HW 1/4 sec. 13, below proposed flcodway
T,77N., R.27W., Madison Co. retarding structure.
06897780 Threemile C. ¥Wo. Lat 41°11'00", long 094°20°'00" 11.6 TaT™
nr Creston, Iowa on sec. line 20,23, 0.3 mi
east of sec. line 19/20,
T.74 N., R.30 ®., Adair Co.
06897785 Threemile C. No. Lat 41°08'30", long 094°18%40", 15.5 10.1 Approximately 1/4 mi
nr Creston, Iowa at midpoint cf sec. line below proposed flood-
479, T.74 N., R.30 W., Union Coc. way inlet.
06897790 Threemile C, No. Lat 41°07*10", long 094°15°40%, 20.9 13.4
nr Afton, Iowa at midpoint of sec, line 13/14,
T.73 ¥., R.30 ®., Union Co.
06897795 Threemile C. Wo. Lat 41°03'40", long 094°12°10" 37.2 23.1 Approximately 1/2 mi
nr Afton, Iowa at midpoint of sec. line 4/5, below proposed multi-
T.72 ¥., R.29 W., Union Co. purpose structure.
06898460 Little R. No. 1 Lat 40°49°30", long 093°46°00%", 6.0 B2
nr leon, Iowa on sec. line 30/31, 0.2 mi
west of sec. line 29/30,
7.70 ¥., R.25 W., Decatur Co.
06898465 Little R. No. 2 Lat 40°u45'00", long 092°46°30", 19.5 12.6 Approximately 1/ mi
nr Leon, Iowa SE 1/4 of NW 1/4 of sec. 30, below propcsed multi-
T.69 N., R.25 W., Decatur Co. purpose structure,
06898470 Little R. [No. 3] Lat 40°39'36™, long 093°44°59", 69.2 41.3 USGS low-flow
nr leon, Iowa in SE 1/4 sec. 29, T.68 N., partial-record
R.25 W., Decatur Co. station.
a/ Using @ = 0.77 (A&)0 °4%, from average discharge in relation to drainage area for selected

south-central Iowa streams (Cagle and Heinitz, 1978).
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Table 2.--Water-quality data for Threemile Creek, Badger Creek, and Little River watersheds

TIME

DATE

NOV , 1977

15... 1600
APR , 1978

10... 1630
JuL

17... 1415

20... 1415
NOV , 1977

15... 1330
APR , 1978

10... 14090
JuL

17. 1230

20... 1230
NOV , 1977

16... 1030
APR , 1978

11... 1330
JuL

18... 0845
AUG

30... 1000

STREAM-
FLOW,
INSTAN-
TANEOUS
(CFS)
(00061)

2.4
15
.61

8.1
50

1.6
200

SPE-
CIFIC
CON-
DuUCT-
ANCE
(MICRO-
MHOS )
(00G95)

450
380

440
174

450
350

440
195

PH

(UNITS)
(00400)

05485985 - BADGER C

TEMPER-
ATURE
(DEG C)
(00010)

NO.

7.0
12.5

31.0
23.0

7.0
12.0

27.5
23.0

06897780 -~ THREE MILE C NO.

2.1

6.0
.50
.04

400
360
440
450

7.0
13.0
24.0
20.0

COLOR
(PLAT-
INUM-
COBALT
UNITS)
(00080

1 NR BOONEVILLE,

8
13

6
40

05485990 - BADGER C NO. 2 NR BOONEVILLE,

8
23

5
70

TUR-
BID-
ITY
(NTU)
(00076)

11
400

27
650

11
240

38
1800

1 NR CRESTON,

13
70
10
30

IA (LAT 41 28

OXYGEN,

DIS-

SOLVED

OXYGEN, (PER~-
DIS- CENT
SOLVED SATUR-
(MG/L) ATION?}
(00300) (00301

10.1 86
8.9 B6
7.4 103
7.6 110

76
83

1A (LAT 41 11 00 LONG

10.4 8y
10.1 98
5.0 61

COLI-
FORM,
FECAL,
0.7
UM-MF
(coLs./s
100 ML)
(31625)

30 LONG 093 56 50:

88
110
1700

IA (LAT 41 28 10 LONG 093 54 30:

120
180
1040

0S4 20 00)

120
540
1180
6200

STREP~
TococcCl
FECAL,
KF AGAR
{(coLs.

PER
100 ML)
(31673)

100
270

140
410

290
480

4100

HARD-
NESS
(MG/L
AS
CACO3)
(00900

220
180

220
100

200
170

220
85

200
170
200
210
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CALCIUM
DIS-
SOLVED
(MG/L
DATE AS CA)
(00915)
NOV , 1977
15... 59
APR , 1978
10... 49
JuL
17... 59
20... 28
NOV , 1977
15... 58
APR , 1978
10... 47
JuL
17.. 57
20... 23
NOV , 1977
16... 58
APR , 1978
11... 48
JUL
18... €6
AUG
30... 55

MAGNE-~
SIUM,
DIS-

SOLVED

(MG/L

AS MG)

(00925)

17
13

18
8.0

16
13

18
6.7

14
12
15
17

SODIUM,
DIsS-
SOLVED
(MG/L
AS NA)

(00930)

05485985 - BADGER C NO.

05485990 - BADGER C NO.

POTAS-
SIUM,
DIS-

SOLVED

{MG/L

AS K)

(00935)

Table 2.--Continued

BICAR-
BONATE
(MG/L
AS
HCO3)
(00440)

190
150

210
170

SULFATE
DIS-
SOLVED
(MG/L

AS SO04)

(00945}

1 NR BOONEVILLE,

2 NR BOONEVILLE,

1 NR CRESTON,

CHLO-
RIDE,
DIS-
SOLVED
(MG/L
AS CL)
(00540)

FLUO-
RIDE,
DIS-
SOLVED
(MG/L
AS F?
(00950)

IA (LAT 41 28

IA (LAT 41

oo W o

28

b W O

SOLIDS,
RESIDUE
AT 180
DEG. C
DIS-
SOLVED
{MG/L?
(70300

soL1IDS,
RESIDUE
AT 105
DEG. C,
SuUs-
PENDED
(MG/L)}
(00530)

30 LONG 093 56 5.

274
225

264
142

16
1190

69
1680

10 LONG 093 54 50!

263
219

264
146

IA (LAT 41 11 00 LONG

13
492
47
4750

094 20 00)

SOLIDS,
RESIDUE
AT 105
DEG. C,
TOTAL
(MG/L}
(00500)

297
1580

304
2580

290
779

293
2460

NITRO-
GEN,
NITRATE
TOTAL
(MG/L
AS N)
(00620)
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NITRO-
GEN,
NITRITE
} TOTAL
' (MG/L
DATE AS N)
{00615)
NOV , 1977
15... -
APR , 1978
10... -
JUL
17... -
20... -—
NOV , 1977
15... -
APR , 1978
10... -
JUL
17... -—
»20... --
NOV , 1977
16... -
APR , 1978
11... -
JUL
18... .00
AUG
30... -

NITRO-
GEN,
NO2+NO3
TOTAL
(MG/L
AS N)
{00630}

W~ ~ ]
L]
(=2} [fe] (2]

7.4

4.2

5.0
.05

NITRO-
GEN,AM-
MONIA +
ORGANIC

TOTAL

(MG/L

AS N)
(00625)

05485985 - BADGER C NO.

1.2
2.3

.82
5.2

05485990 - BADGER C NO. 2 NR BOONEVILLE,

.91
1.6

.94
13

Table 2.--Continued

PHOS -

NITRO- PHOS - PHORUS,
GEN, PHORUS, ORTHO.
TOTAL TOTAL TOTAL
{(MG/L {(MG/L (MG/L
AS N) AS P) AS P)
(00600) (00665) (70507)

9.7 .10 .04
10 .68 .10
8.5 .08 .01
8.2 .69 .18

1 NR BOONEVILLE,

CHRO-
MIUM,
TOTAL
RECOV-
ERABLE
(uG/L
AS CR)
(01034)

4
30

0
30

8.2 .10 .04 0
7.7 .43 .12 10
7.1 .13 .04 10
15 1.6 .26 70
06897780 - THREE MILE C NO. 1 NR CRESTON,
- -- .10 --
- -- .05 --
- -- .05 -

.04

COPPER,
TOTAL
RECOV-
ERABLE
(uG/L
AS CU)

(01042)

IA (LAT 41 28

11
43
8

87 .

IA (LAT 41 28

Gt Pt
2 v

IRON,

TOTAL

RECQV-~
ERABLE
{uUG/L

AS FE?}
{01045}

30 LONG 093 56 50

590
28000

2100
80000

10 LONG 093 54 30

780
20000

2700
89000

IA (LAT 41 11 00 LONG

LEAD,
TOTAL
RECOV-
ERABLE
(UG/L
AS PB)
(01051)

5
21

20
39

8
13

20
97

094 20 00)

MERCURY
TOTAL
RECOV-
ERABLE
(UG/L
AS HG)

{71900}

1.2
.0

1.5
.5

1.2

PHENOLS

(UG/L)
(32730)

AUt ©O O©



FE S

LT

NAPH-
THA-
LENES,
POLY-
CHLOR.
TOTAL
DATE (UG/L)
(39250)
NOV , 1977
16... .00
APR , 1978
10... .00
JUL
17... .00
20... .00
NOV , 1977
15... .00
APR , 1978
10... .00
JuL
17... --
20... .00
NOV , 1977
16... --
APR , 1978
11... --
JuL
18... --
AUG

30...

PCB,
TOTAL
(UG/L)

(39516)

.0
.0

.0
.0

.0
.0

.0

ALDRIN,
TOTAL
(UG/L)

(39330)

05485985 - BADGER C NO.

.00
.00

.00
.00

05485990 - BADGER C NO.

.00
.00

.00

06897780 - THREE MILE C

CHLOR-
DANE,
TOTAL
(UG/L)
{39350)

.0

.0
.0

.0

Table 2.--Continued

bDD,

TOTAL
(UG/L)
(39360)

.00
.00

.00
.00

.00
.00

.00

NO.

DDE, obT,
TOTAL TOTAL
(UG/L) (uG/7L?

{39365) (39370)

NR

1 NR BOOMEVILLE,

.00
.00

.00
.00

2 NR BOONEVILLE,

.00
.00

.00

CRESTON,

DI-
AZINON,
TOTAL
(UG/L)
(39570)

IA (LAT 41 28

.00
.00

.00
.00

.00
.00

.00
.00

IA (LAT 41 28

.00
.00

.00

.00
.00

.00

DI-
ELDRIN
TOTAL
{(UG/L)}

(39380}

30 LONG 093 56 50

.00
.00

.01
.04

10 LONG 093 54 30

.00
.01

.10

IA (LAT 41 11 00 LONG

ENDO-
SULFAN,
TOTAL

{(UG/L)

(39388}

.00
.00

.00
.00

.00
.00

.00

094 20 00)

ENDRIN,
TOTAL
{(UG/L)

(39390}

.00
.00

.00
.00

.00
.00

.00

ETHION,
TOTAL
(UG/L)

{39398)

.00
.00

.00
.00

.00
.00
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HEPTA-
CHLOR,
TOTAL
DATE (uG/L)
(39410)
Nov , 1977
e .00
APR , 1978
10... .00
JuL
17... .00
20... .00
NOV , 1977
15... .00
APR , 1978
10... .00
JuL
17... -
20... .00
NOV , 1977
16... --
APR , 1978
1l.. -
JuL
18... -
AUG

HEPTA-
CHLOR
EPOXIDE
TOTAL
(UG/L)
(39420)

.00
.00

.00
.01

.00
.00

.01

-

Table 2.--Continued

METH~ METHYL METHYL

MALA- oXy- PARA- TRI1- PARA-

L INDANE THION, CHLOR, THION, THION, THION,
TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL
(UG/L) (uG/L) {uG/L) (UG/L} (uG/L} (uG/L}
(39340) (38530) (39480) (39600} (39790) (39540}
05485985 - BADGER C NO. 1 NR BOONEVILLE, IA (LAT 41 28
.00 .00 - .00 .00 .00
.00 .00 -- .00 .00 .00
.00 .00 -- .00 .00 .00
.00 .00 .00 .00 .00 .00
05485980 - BADGER C NO. 2 NR BOONEVILLE, IA (LAT 41 28
.00 .00 - .00 .00 .00
.00 .00 -- .00 .00 .00
.00 .00 .00 .00 .00 v .00

06897780 - THREE MILE C NO. NR CRESTON,

(

PER~
THANE
TOTAL
(UG/L;
39034}

MIREX,
TOTAL
(UG/L)
{39755)

30 LONG 093 56 50

10

.00

.00
.00

LONG 093 54 30}

1A (LAT 41 11 00 LONG

.00

094 20 00)

TOX-
APHENE,

TOTAL
(uG/L}
{39400

00 O ©O

‘TOTAL

TRI-

THION
(UG/L)
(39788)

.00
.00

.00
.00

.00
.00

.00
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TIME

DATE
NOV , 1977

16... 1330
APR , 1978

11... 1230
JuL

1B... 0935
AUG

30... 1120
NOV , 1977

16... 1600
APR , 1978

11... 1500
JUL

18... 1015
AUG

30... 1410
NOV , 1977

17... 1000
APR , 1978

11... 1030
JuL

18... 1050
AUG

30... 1315

STREAM-
FLOW,
INSTAN-
TANEOUS
(CFS)
{00061

6.8
16
1.0
.04

14
29
1.6
.13

21
34
2.0
.26

SPE~
CIFIC
CON-
DUCT-
ANCE PH

(MICRO-
(UNITS)

MHOS )
(00095) (00400)

06897785 - THREE MILE € NO. 2 NR CRESTON,

360 7.8
360 6.9
420 8.1
© 450 8.5

06897790 - THREE MILE C NO.

420 8.0
370 6.9
400 8.2
480 8.0

06897795 - THREE MILE C NO.

420 8.0
360 6.8
410 8.2
500 8.2

Table 2.--Continued

TEMPER-
ATURE

(DEG C)
{00010)

7.5
13.5
24.0
24.0

7.5
12.58
24.0
26.0

6.5
9.5
24.5
27.0

COLOR
{PLAT-
INUM-
COBALT
UNITS)}
{00080}

-- 15
-- 120
-- 4.1
-- 3.6
3 NR AFTON,
g 12
10 100
7 1.9
14 2.3
4 NR AFTON,
13 15
27 180
5 3.4
11 1.8

TUR-

BID-

ITY
{NTU)

(00076)

OXYGEN,
DIS-
SOLVED
(MG/L)
{00300}

IA (LAT 41 07

10.1
10.2
8.2
9.4

IA (LAT 41 03

9.8
10.2
8.4
8.5

OXYGEN,
DIS-
SOLVED
{PER-
CENT
SATUR-
ATION?
{00301

IA (LAT 41 08 30 LONG

78
99
93

10 LONG 084 15 407

87
98
93
115

40 LONG 094 12 10}

83
91
102
108

COoLI-
FORM,
FECAL,
0.7
UM-MF
{(CcoLS./
100 ML)
(31625)

094 18 40)

200
620
1960
7200

190
740
900
3300

180
980
1400
3200

STREP~
TOCOCCI
FECAL,
KF AGAR
{COLS.

PER
100 ML)
(31673}

2590
580

1000

330
600

1680

760
620

2400

HARD-
NESS
(MG/L
AS
CACO3)
(00900)

180
180
200
200

190
170
200
230

200
170
220
240
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- CALCIUM
DIS-
SOLVED
(MG/L
DATE AS CA)
(00915)
NOV , 1977
16... 50
APR , 1978
11... 51
JUL
18... 55
AUG
30... 53
NOV , 1977
16... 52
APR , 1978
11... 48
JUL
18... 53
AUG
30... 62
NOV , 1977
17... 59
APR , 1978
11... 48
JuL
18... 59
AUG
30... 66

MAGNE-
SIUM,
DIS-

SOLVED

{MG/L

AS MG)

(00925)

13
12
15
16

14
12
16
18

13
12
17
19

SODIUM,
DIS~-
SOLVED
(MG/L
AS NA)
(00930)

Table 2.--Continued

POTAS-
SIuM, BICAR-
DIS- BONATE
SOLVED (MG/L
(MG/L AS
AS K) HCO3)
(00935) (00440)

06897785 - THREE MILE C NoO.

9.1

NO.
NO.
1.9 200
4.3 170
3.0 240
3.5 270

CHLO- FLUO-
SULFATE RIDE, RIDE,
DIS- DIS- DIS-
SOLVED SOLVED SOLVED
(MG/L (MG/L (MG/L
AS S04) AS CL) AS F
(00945) (00940) (00950)
2 NR CRESTON, IA (LAT 41 08
3 NR AFTON, 1A (LAT 41 07
4 NR AFTON, IA (LAT 41 03
46 6.7 .0
29 17 .5
33 6.5 .4
44 5.1 -4

SoLIDS,
RESIDUE
AT 180
DEG. C
DIS-
SOLVED
(MG/L?
(70360

30 LONG

10 LONG 094 15

241
222
231
291

40 LONG 094 12 10}

260
256
252
303

SoL1IDS,
RESIDUE
AT 108
DEG. C,
SUS-
PENDED
(MG/L)
(00530)

094 18 40)

23
292
13

16
464
25

40

SOLIDS,
RESIDUE
AT 105
DEG. C,
TOTAL
(MG/L}
{00500

266
519
251
313

289
685
262
311

NITRO-
GEN,
NITRATE
TOTAL
(MG/L
AS N)
(00620}
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DATE

NOV ,
16..
APR ,
11..
JUL
18..
AUG
30..

NOV
16.

APR
11,

JuL

18...

AUG

30...

NOV ,

17...

APR ,

il...

JUL

18...

AUG
30.

« e o
.

..

NITRO=-
GEN,
NITRITE
TOTAL
(MG/L
AS N)
(00615)

1977
1978

1977
1978

1977
1978

NITRO-
GEN,
NO2+NO3
TOTAL
(MG/L
AS N)
(00630)

5.5
3.3
.76

3.4

2.6
.02
.02

NITRO-
GEN,AM-
MONIA +
ORGANIC

TOTAL

(MG/L

AS N)
(00625)

06897785 - THREE MILE C NO. 2 NR CRESTON,

06897790 - THREE MILE C NO. 3 NR AFTON,

.72
1.0

.90
1.5

06897795 - THREE MILE C NO.

.85
1.4
1.2

.60

NITRO-
GEN,
TOTAL
(MG/L
AS N)

(00600)

4.3

4.0

1.2
.62

Table 2.--Continued

PHOS-
PHORUS,
TOTAL
(MG/L
AS P}
(00665)

.12
.29
.01
.07

.10
.40
.01
.04

PHOS-
PHORUS,
ORTHO.
TOTAL
{(MG/L
AS P)
(70507)

.06

CHRO-

MIUM, COPPER,
TOTAL TOTAL

RECOV- RECOV-
ERABLE ERABLE
(UG/L (UG/L

AS CR) AS CU)
(01034) (01042)

IA (LAT

.03 0
.06 10
.02 0
.01 10
4 NR AFTON,
.02 4
.06 10
.01 0
.02 0

IA (LAT 4i 07

20

~

IA (LAT 41 03

20

IRON,
TOTAL
RECOV-
ERABLE
(uG/sL
AS FE}
(01045

41 08 30 LONG

10 LONG 094 15

1300
8600
510
640

LEAD,
TOTAL
RECOV~
ERABLE
{(UG/L
AS PB)
(01051)

094 18 40)

40 LONG 094 12 10

1400
9100
580
360

MERCURY
TOTAL
RECOV-
ERABLE
{UGg/sL
AS HG)

(71900}

PHENOLS

(UG/L}
(32730)

-~ O W

W o W N
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NAPH-
THA-
LENES,
POLY-
CHLOR.
TOTAL
DATE (UG/L)
(39250)
NOV , 1977
16... --
APR , 1978
11... --
JuL
18... --
AUG
30... --
NOV , 1877
16... .00
APR , 1978
11... .00
JuL
18... .00
AUG
30... .00
NOV , 1977
17... .00
APR , 1978
11... .00
JUL
18... .00
AUG
30... .00

06897790 -

Table 2.--Continued

boo, DDE, DDT,

TOTAL TOTAL TOTAL

(UG/L) (UG/L} (Uc/L)
{39360) (39365) (39370}

06897785 - THREE MILE C NO. 2 NR CRESTON,

THREE MILE C NO. 3 NR AFTON, IA (LAT

.00 .00
.00 .00
.00 .00
.00 .00

06897795 - THREE MILE C NO. 4 NR AFTON, IA (LAT 41 03

.00 .00
.00 .00
.00 .00

.00 .00

094 18 40)

IA (LAT 41 08 30 LONG

10 LONG 094 15

40 LONG 094 12

ENDRIN,
TOTAL
(uGrsL?

(39390}

.00
.00
.00
.00

.00
.00
.00

.00

ETHION,
TOTAL
(uGe/sL)

(39398}

.00
.00
.00
.00

.00
.00
.00
.00
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HEPTA-
CHLOR,
TOTAL
DATE (UG/L)
(39410)
NOV , 1977
16... --
APR , 1978
11... --
JUL
18... -
AUG
30... -
NOV , 1977
16... .00
APR , 1978
11... .00
JuL
18... .00
AUG
30... .00
NOV , 1977
17... .00
APR , 1978
11.. .00
JUL
18... .00
AUG
30... .00

HEPTA-
CHLOR
EPOXIDE
TOTAL
(UG/L)
(39420)

.00
.00
.00
.00

.00
.00
.00
.00

L INDANE
TOTAL
(uG/L)

(39340)

06897785 - THREE MILE C NO. 2 NR CRESTON,

06897790 -

.00
.00
.00
.00

06897795 - THREE MILE C

.00
.00
.00
.00

MALA-
THION,
TOTAL
(UG/L)

(39530)

[y

THREE MILE C

.00
.00
.00
.00

.00
.00
.00
.00

Table 2.--Continued

METH-

OXy-
CHLOR,

TOTAL
(uUG/L)
(39480)

.00

NO.

.00
.00

METHYL METHYL
PARA- TRI-
THION, THION,
TOTAL TOTAL
(UG/L) (uG/L)
(39600) (39790)

3 NR AFTON,
.00
.00
.09
.00

4 NR AFTON,

.00
.00
.00
.00

IA (LAT 41 08 30 LONG

PARA-
THION,
TOTAL
(UG/L)
(39540)

IA (LAT 41 07

.00
.00
.00
.00

.00
.00
.00
.00

IA (LAT 41 03

.00
.00
.00
.00

. GO
.00
.00
.00

PER-
THANE  MIREX,
TOTAL TOTiL
(UG/L}  (UG/L)
(39034} (39755)
094 18 40)
10 LONG 094 15 40
-- 00
-- 00
40 LONG 094 12 107
-- 90
-- 09

TOX-
APHENE .
TOTAL
(uGgsL?
{39400

<D

o

TOTAL

TRI-

THION
(uG/sL?
(39786

.00
.00
.00
.00

.00
.00
.00
.90



ve

TIME

DATE

NOV , 1977

17... 1400
APR , 1978

12... 0840
JuL

18... 1200
AUG

31... 1030
NOV , 1977

17... 1700
APR , 1978

12... 1130
JuL

18... 1320
AUG

31... 0920
NOV , 1977

18... 1045
APR , 1978

12... 1330
JuL

18... 1415
AUG

31... 1100

STREAM-
FLOW,
INSTAN-
TANEOUS
(CFS)
(00061)

.92
4.6

.01

.30

2.2
27
.11
1.0

SPE-
CIFIC
CON-
DuUCcT-
ANCE
(MICRO-
MHOS)
(00095)

PH

(UNITS)
(00400)

Table 2.--Continued

TEMPER-
ATURE
(DEG C)
(00010)

06898460 -~ LITTLE R NO.

470
400
540
420

06898465 - LITTLE R

480
420
490
400

6.0
10.0
25.0
18.0

6.0
12.5
25.0
18.0

06898470 - LITTLE R NR

700
480
650
700

4.5
14.5
26.0
19.0

NO. 2 NR LEON,

COLOR
(PLAT- TUR-
INUM- BID-
COBALT ITY
UNITS) (NTU)
(00080) (00076)
1 NR LEON,
12 7.6
12 21
15 60
20 5.0

13 20
12 65
12 6.0
21 5.0

LEON,

8 15
10 100

9 4.9
24 5.0

OXYGEN,
DIS~
SOLVED
{(MG/L)
(00360}

IA (LAT 40 42 30

11.0
8.2
5.0
8.8

IA (LAT 40 45 00

10.8
8.4
7.0
7.8

8.1
7.8
8.4

OXYGEN,
Dls-
SOLVED
(PER~
CENT
SATUR-
ATION?}
(00301

LONG 093

91
75
61
96

LONG €83

89
79
B5
85

88
79
98
93

CoLI-
FORM,
FECAL,
0.7
UM-MF
(COLS./
100 ML)
(31625)

48 €O

170
180
1900
5600

46 301

400
190
540
6100

IOWA (LAT 40 39 36 LONG 093 44 59)

STREP-
TococC!
FECAL,
KF AGAR
{coLs.

PER
100 ML)
{31673}

200
330

2200

280
24C

4200

330
270

4700

HARD-
NESS
(MG/L
AS
CACO3)
(00900}

240
100
240
170

280
210
240
210



1913

CALCIUM
DIS-
SOLVED
(MG/L
DATE AS CA)
{00915
NOV , 1977
17... 66
APR , 1978
12... 53
JuL
18... 72
AUG
3l... 58
NOV , 1977
17... 70
APR , 1978
12... 20
JUL
18... 70
AUG
31... 51
NOV , 1977
18... 82
APR , 1978
12... 62
JUL
18... 71
AUG
31... 60

MAGNE -
SIUM,
DIS-

SOLVED

(MG/L

AS MG)

(00925)

15
13
18
13

16
13
16
11

19
14
1€
14

SODIUM,
DIS-

SOLVED
{MG/L
AS NA)
(00930

POTAS-
SIUM,
DIS-

SOLVED

(MG/L

AS K)

(00935)

Table 2.--Continued

BICAR-
BONATE
{(MG/L
AS
HCO3}
(00440)

06898460 - LITTLE R NO.

38
20
37
45

279
210
250
200

NR LEON,

SULFATE
DIS-
SOLVED
(MG/L

AS S04)

(00945)

1 NR LEON

46
62
&0

CHLO-
RIDE,
DIS-
SOLVED
(MG/L
AS CL)
(00940

» 1A (LAT

, IA (LAT

35
20
42
57

FLUO-
RIDE,
DIS-
SOLVED
(MG/L
AS F?
(00850)

40 49 20

40 45

soLlIbS,
RESIDUE
AT 1890
DEG. C
DIS-
SOLVED
(MG/L
(703007

LONG 093

306
253
322
77

LONG

306
254
289

243

429
304
372
404

sOL1DS,
RESIDVE
AT 105
DEG. C,
Sus-
PENDED
{(MG/L)
(00530

46 00;

14
51
164
19

46 306

203
41
17

IOWA (LAT 40 39 36 LONG 093 44 39)

SOLIDS,
RESIDUE
AT 105
DEG. C.
TOTAL

{MG/L)
(00500

315
308
460
237

432
320
262

NITRO-
GEN,
NITRATE
TOTAL
(MG/L
AS N)
(00620



9¢

DATE

NOV ,

NOV ,

NOV ,

18...

APR ,

12...

JUL

18...

AUG

3l...

NITRO-
GEN,
NITRITE
TOTAL
(MG/L
AS N)
(00615)

1977

1977
1978

1977
1978

NITRO-
GEN,
NO2+NO3
TOTAL
{MG/L
AS N)
{00630)

1.6

2.3
.48
.13

1.6

2.0
.37
.70

NITRO-
GEN,AM- PHOS-
MONIA + NITRO- PHOS- PHORUS,
ORGANIC GEN, PHORUS, ORTHO.
TOTAL TOTAL TOTAL TOTAL
(MG/L (MG/L (MG/L (MG/L
AS N) AS N) AS P) AS P)
(00625) (00600) (00665) (70507)
06898460 - LITTLE R NO. 1 NR LEON,
.53 2.1 .07 .02
.68 3.0 .13 .05
1.9 2.4 .11 .15
1.0 1.1 .08 .01
06898465 - LITTLE R NO. 2 NR LEON,
.68 2.0 -08 .03
.75 2.9 .18 .06
.77 1.5 .10 .06
.83 .97 .09 .05
06898470 - LITTLE R NR LEON,
.92 2.5 .20 .06
1.3 3.3 .30 .08
.67 1.0 .06 .01
.90 1.6 .21 .11

Table 2.--Continued

CHRO-
MIUM,
TOTAL
RECOV-
ERABLE
(UG/L
AS CR)
(01034)

IA (LAT

IA (LAT

o O o o

COPFER,
TOTAL
RECOV-
ERABLE
(uGgrsL
AS CU)}

(01042)

40 49 30

E_ S )}

40 45

IRON,
TOTAL
RECOV-
ERABLE
(UG/L
AS FE?
(01045}

LONG 083

550
1500
4800

660

LONG 083

1300
4800
670
800

1600
5900
1500
1400

LEAD,
TOTAL
RECOV-
ERABLE
(UG/L
AS PB)
(01051)

46 00}

46 30)

(3]

17

IOWA (LAT 40 39 36 LONG 093 44 59)

13

12
15

MERCURY
TOTAL
RECOV-
ERABLE
(UG/L
AS HG)

(71900

.0
.3
1.4

PHENOLS

(uG/L)}
{32730}

12

N O O ©



LE

NAPH-
THA-
LENES,
POLY-
CHLOR.
TOTAL
DATE (uG’/L)
(39250)
NOV , 1977
17... .00
APR , 1978
12... .00
JUuL
18... --
AUG
3i... .00
NOV , 1977
17... .00
APR , 1878
12... .00
JuL
18... .00
AUG
3l... .00
NOV , 1877
18... .00
APR , 1978
12... .00
JuL
18... .00
AUc
31... .00

pCs,

TOTAL
(uasL)
(39E16)

.0
.0

.0
.0
.0
.0

Table 2.~-Continued

CHLOR-

ALDRIN, DANE, 0ov, DDE.,
TOTAL TOTAL TOTAL TOTAL
(uG/L) {uGrsL) (UG/L) (UG/L)}

(39%20) (39350) (39360) (39365)
06898460 ~ LITTLE R NO. 1 NR LEON,

.00 .0 .00 .0C
.00 .0 .00 .00
.00 .0 .0v .00
06898465 ~ LITTLE R NO. 2 NR LEON.
.00 .0 .00 .00
.00 .0 .oc -00
.00 .0 .00 .00
.00 .0 .00 .03

06898470 - LITTLE R NR LEON,

.CC .0 .00 .00
.00 .0 .CO .00
.00 -0 .00 .00
.00 .0 .00 .00

ooT,

TOTAL

(
(3

IA

IA

UG/L
£370)

{LAT

.00
.00

.00

(LAT

.00
.0C
.00
.00

.00
.CO
.00
.00

Di-
AZINON,
TOTAL
tuGersL)
(39570)

40 4¢ &

.00
.Co

.00

40 4% 20

.00
.00
.00
.00

.01
.02
.01

.01

DI- ZNDO -
ELDRIN SULFAXN,
TOTAL TOTAL
(UG/L} (LUa/ o)

(39380 (3938¢)
LONG 092 43 (G
.00 00
.00 Ly
.00 --
LONG 093 45 30
.00 c
.01 N
.00 .CO
.00 --

IOWA (LAT 40 39 36 LONG 092 <4 E3)

.00 .c0
.00 .00
.00 .20

.01 --

ENDRIY
TOTAL
TdG/L

(283902

B

(%]
<

ETHION,
TOTAL
(UG/L)

(39398

.00

.00

.00
.0¢



8¢

HEPTA-
CHLOR,
TOTAL
DATE (UG/L)?
(39410)
NOV , 1977
17... .00
APR , 1978
12... .00
JuL
i8... --
AUG
31... .00
NOV , 1977
17... .00
APR , 1978
12... .00
JuL
18... .00
AUG
3l... .00
NOV , 1977
i8... .00
APR , 1978
12... .00
JuL
18... .00
AUG
31... .00

HEPTA-
CHLOR
EPOXIDE
TOTAL
(UG/L)
(35420)

.0C
.00

.00

.00
.00
.00
.00

.00
.00
.00
.C0

L INDANE
TOTAL
(vesi)

(39340}

MALA-
THION,
TOTAL
(uGsL)
(39530

Table 2.--Continued

METH-

OXY-
CHLOR,

TOTAL
(UGsL?
(39480)

C6858460 - LITTLE R NO.

.00
.00

.00

.00 --
.00 --

.00 .00

06898465 - LITTLE R NO.

.00
.00
.00
.00

.00 --
.00 --
.00 .00
.00 .00

06£98470 - LITTLE R NR

.00
.00
.00
.00

.00 -
.00 --
.00 .00
.00 .00

METHYL METHYL
PARA- TRI- PARA- PER=-

THION, THION, THIGN, THANE MIREX,
TOTAL TOTAL TOTAL TOTAL TOTAL
(UG/L)?} (UGrL?} {UG/L) (UG/L: (UG/L)
(39600) (39790) (35Z40) (3%034; (39755}

NR LEON, IA (LAT 4C 4% Z0 LONG 093 4§ €O}
.00 .00 . GO -- -
.00 .00 .00 - -
-00 .00 .00 -- .00

NR LEON, -IA (LAT 40 45 09 LONG (093 46 30}
.00 .00 .00 - -
.00 .00 .00 -- --
.00 .00 .07 -- .00
.00 .00 .00 -- .00

LEON, IOWA (LAT 40 35 35 LONG 093 44 59)

.00 .00 .00 -- -
.00 .00 .00 -- -
.00 .00 .00 -- .00
.00 .00 .0C -- .00

TOX-
APHENE,

TOTAL
(uGg/L)
(39400

Lo T« R o~ N ]

TOTAL

TRI=-

THION
(UG/L)
(39786)

.00
.00

.00

.00
.00
.00
.00

.00
.00
.00
.00



Table 3.--Biological and physical-chemical criteria of the Iowa
Department of Environmental Quality (excerpted from Iowa
Administrative Code, Environmental Quality (400), Chapter 16,
effective August 31, 1977)

a. From April 1 through October 31 fecal coliform content
shall not exceed 200 osrganisms/100 mL, except when the waters are
materially affected by surface runoff; rut in no case shall fecal
coliform levels downstream from a discharge which may contain
human pathogens be aore than 200 organisms/100 oL higher than the
background level upstream from the discharge.

b. The pH shall not be less than 6.5 nor greater than 9.0.
The maximum change permitted as a result of a waste discharge
shall not exceed 0.5 pH units.

Class_B_waters

ae. The dissolved oxygen shall not be less than 5.0 mg/L
during at least 16 hours of any 24-hour period and not less than
4.0 mg/L at any time during the 24-hour period.

b. In areas designated as cold water fisheries the dissolved
oxygen shall not be less than 7.0 mg/L during at least 16 hours
of any 24-hour pariod and not less than 5.0 mg/L at any time
during the 24-hour period.

C. All substances toxic or detrimental to aquatic life shall
be limited to nontoxic or nondetrimental concentrations in the
surface water.

d. From April 1 through October 31, tha fecal coliform
content shall not exceed 2,000 organisms per 100 mL, except when
the waters are materially affected by surface runoff.

e, The pH shall be not less than 6.5 nor greater than 9.9.
The maximum change permitted as a result of a waste discharge
shall not exceed 0.5 pH units,

f. Temperature. (section deleted from this report).

Je The waters shall contain no sutstances which will impart
any undesirable taste to fish flesh, or in any other way make
fish inedible,

a. All substances toxic or detrimental to humans or
detrimental to treatment process shall te limited to nontoxic or
nondetrimental concentrations in the surface water.

b. The pH shall not be less than 6.5 nor greater than 9.C.
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Table 4,-=-Chemical criteria of the Towa Department of
Environmental Quality (excerpted from TIowa Administrative
Code, Environmental Quality (400), Chapter 16, effective
August 31, 1977)

Chemical Constitunent Class_B! class_C2
(milligrams per liter)
Arsenic 0.1 0.05
Barium (total) 1.0 1.0
Cadmium (total) 0.01 0.01
Chloride -— 250
Chromium (total hexavalent) 0.05 0.05
Copper (total) 0.02 1.0
Cyanide 0.023 0.023
Fluoride -—— 2,0
Lead (total) 0.1 0.05
Mercury (total) 0.2 0.002
Nitrate (as NO ) -— 45
Phenol 0.1 0.1
Selenium 0.1 0.01
Silver (total) - 0.05
Zinc (total) 1.0 1.0
Water VUses :
Amponia Nitrogen (as N) B (Rarm) B (Cold)
November 1 to March 31 5 mg/1 2.5 mg/l
April 1 to October 31 2 mg/1 1 ng/1

1Not to be exceeded any time the flow equals or exceeds the
seven-day, ten-year low flow unless the material is fronm
uncontrollable nonpoint sources.

2Not to be exceeded at point of withdrawal.

3Lowest detectable concentration.
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Table 5.--Federal water quality criteria
I. Enforceable by EPA or the States.
LIMITING PARAMETER

VALUE UNITS NAME (*) (**)

*%*% GENERAL INORGANIC**#*x*

50. UG /L ARSENIC, DIS 1,3,4 A,B
50, UG/L ARSENIC, TOT 1,3, 2,8
1000, UG/L BARIUM, DIS 1,3 A,B
1000, UG/L BARIUM, TOT R 1,3 AR
1. uG/L BERYLLIUM, DIS 3,4 B
1. UG/L BERYLLIOM, TOT R 3,4 P
10. UG/L CADMIUM, DIS 1,3,4 A
10. UG/L CADMIUM, TOT R 1,3,4 A
50. UG/L CHROMIUN, DIS 1,3,4 A,B
50, uG/L CHROMIUM, HEX DIS 1,3,4 A,B
50. UG /L CHROMI UM, TOT R 1,3,4 A,B
1000, UG/1L COPPER, DIS 3,4 B
1000, UG /L COPPER, TOT R 3,4 B
50, uG/L LEAD, DIS 1,3,4 A,B
2.0 uG/L MERCURY, DIS 1,3,4 A
2.0 UG/L MERCURY, TOT R 1,3,4 A
100. UG/L NICKEL, DIS 3,4 B
100. UG/L NICKEL, TOT R 3,4 B
10. MG /L NITRATE, DIS AS N 1,3 A,B
10. MG/L NITRATE, TOT AS N 1,3 AB
10. MG/L NO2 + NO3, DISS AS N 1,3 A,B
10. MG/L NO2 + NO3, TOT AS N 1,3 ALB
1.0 HG/L NO2, DISS AS W 3 B
1.0 NG/L NO2, TOT AS N 3 B
10. UG/L SELENIUM, DIS 1,3, A, R
10, UG/L SELENIUM, TOT 1,3,4 AR
50. UG/L SILVER, DIS 1,3,4 A,B
50, UG/L SILVER, TOT R 1,3,4 AR
5000, UG/L ZINC, Dis 3,4 B
5000. UG/L ZINC, TOT R 3,4 B
*%*%PESTICIDES AND DTHER ORGANICS*##%
o1 uG/L MALATHION, DIS 3 R
o1 UG/L MALATHION, TOT 3 B
.03 UG/L METHOXYCHLOR, TOT 1,3 B
.04 UG /L PARATHION, DIS 3 B
.04 UG/L PARATHION, TOT 3 R
10. ue/L SILVEX (2,4,5,TP) DISS 1,3 A,R
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Table 5.--Continued

10, UG/L SILVEX (2,4,5,T"), TOT 1,3 A,B
100. UG/L 2,4-D, DISS 1.3 A,B
100. UG/L 2,'4‘1), TOT 1'3 i A,B

*%%% RADI OCHEMICALS#* &%

5. PCI/L RADIUM 226, TOT 2 A
5. PCI/L RADIUM 226, DIS 2 A
8. PCI/L STRONTIUM 90, DIS 2 A
8. PCI/L STRONTIUM 90, TOT 2 A
20000. PCI/L TRITIUN, DIS 2 A
20000, PCTI/L TRITIUM, TOT 2 A
15. PCI/L GROSS ALPHA, DIS 2 A

EXPLANATION OF FOOTNOTES:

*
1.

2.

3.

4.

BASIS FOR SELEZTING CONSTITUENT

MAXIMUM CONTAMINANT LEVELS (MCL) HAVE BEEN ESTABLISHED BY:
NATIONAL INTERIM PRIMARY DRINKING WATER REGULATIONS; FEDERAL
REGISTER, WEDNES DAY, DECEMBER 24, 1975, PAGES 59566-73.

MAXIMUM CONTAMINANT LEVELS (MCL) HAVE BEEN ESTABLISHED BY:
NATIONAL INTERIM PRIMARY DRINKING WATER REGULATIONS;
RADIONUCLIDES; FEDERAL REGISTER, PRIDAY, JULY 9, 1976, PAGES
28402-9,

MAXIMUM LREVELS POR SEVERAL WATER USES HAVE BEEN RECOMMENDED
BY: OQUALITY CRITERIA FOR WATER, 1976, U.S. ENVIRONMENTAL
PROTECTION AGENCY REPORT EPA-440/9-76-023; AVAILABLE FROM
NTIS AS PUBLICATION NO. PB-263-943,

CONSTITUENT IS DN LIST OF TOXIC SUBSTANCES ESTABLISHED BY EPA
PERSUANT TO SECTION 307 OF PUBLIC LAW 92-500,

(**) BASIS FOR SELECTING LINMITING VALUE

A.

B.

MAXINUM LEVEL PERMITTED BY THE "SAFE DRINKING WATER ACT®
(FOOTNOTES 1 AND 2).

MOST STRINGENT CRITERIA RECOMMENDED IN "QUALITY CRITERIA FOR
WATER™ (FOOTNOTE 3).
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Table 5.--Continued

II. Not PFederally enforceable -~ Secondary Maximum Contaminant
levels for public water systems.

CONTAMINANT: LEVEL
CHLORIDE 250 MG/L
COLOR . 15 COLOR UNITS
COPPER 1 NG/L
CORROSIVITY NON-CORROSIVE
FOAMING AGENTS 0.5 MG/L
HYDROGEN SULFIDE 0.05 mG/L
IRON 0.3 MG/L
MANGANESE 0.05 MG/L
ODOR 3 THRESHOLD ODOR NUMEER
PH 6.5 - 8.5
SULFPATE 250 MG/L
TS 500 MG/L
ZINC 5 NG/L
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Table 6.--Summary comparison of water-quality data with water-

quality criteria.

No. of analyses

& no. exceeding

criteria
28 (1)
27 (0)
26 (1)
28 (0)
36 (0)
26 (1)
12 (0)
28 (7)
28 (28)
28 (0)
34 (0)
35 (0)

Parameter Criteria 1@ Reference
===zzssomszsssoimssssooosSoossSS=SsSSSSSm=ssssssoo==osssoso=sszsssos

Chromium 50 ug/L MCL, Primary

Copper 1000 ug/L Qual., Crit. for Water

Lead 50 ug/L MCL, Primary

Mercury 2.0 ug/L MCL, Primary

Nitrate 10 mg/L MCL, Primary

Parathion 0.04 ug/L MCL, Primary

Chloride 250 mg/L MCL, Secondary

Color 15 units MCL, Secondary

Iron 300 ug/L MCL, Secondary

Dis. solids 500 mg/L MCL, Secondary

Dis. oxygen 5.0 ng/L IDEQ, Class B

pH 6.5 to 9.0 IDEQ, Class 1,B,C

1

2

3

Criteria are explained in tables 3-5,

Minimum.

Range.

b4
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Table 7.--Frequency data for selected constituents--combined data for all stations

STATION RANGE 05485985 THROUGH 06898470
TEMPERATURE (DEG C)
PERIOD 1977 11--1978 04
CLASS PARAMETER FREQUENCY CUMULATIVE RELATIVE CUMULATIVE
VALUE FREQUENCY FREQUENCY

1 0.00 0 36 107.00
2 1.00 C 36 100.00
3 2.00 0 36 109.00
4 3.00 0 36 100.00
5 4.00 1 36 100.09
6 5.00 0 35 97.22
7 6.00 8 35 97.22
8 8.00 1 27 75.00
9 10.00 1 26 72.22
10 12.00 6 25 ©9.44
11 14.00 1 1< 52.78
12 16.00 0 18 50.00
13 18.00 3 18 - 50.6G0
14 20.00 1 15 41.67
15 22.00 2 14 38.83
16 24.00 7 12 33.33
17 26.00 4 5 13.89
18 28.00 0 1 2.78
1¢ 30.00 1 1 2.78
20 32.00 ¢ e .90
21 34.00 0 0 .00
22 36.00 0 v +.00
23 38.00 0 0 J.0o
24 40.00 0 0 6.00
25 42.00 0 0 2.00

MEAN = 1€.61

MAX = 31.00

MIN = 4.50

TENTH PERCENTILE = 6.25

TWENTY-FIFTH PERCENTILE = 8.00

FIFTIETH PERCENTILE = 18.00

SEVENTY~FIFTH FERCENTILE = 24.86

NINTIETH PERCENTILE = 26.50



Table 7.--Continued

STATION RANGE 054859685 THROUGH 06598470
STREAMFLOW:; INSTANTANEOUS (CFs)
PERIOD 1977 11--1978 04
CLASS PARAMETER FREGQUENCY CUMULATIVE RELATIVE CUMULATIVE
VALUE FREQUENCY FREQUENCY
1 0.00 1 36 100.00
2 0.03 2 35 97.22
3 0.05 0 23 91.57
4 0.07 0 33 91.67
5 0.10 2 33 91.67
6 0.14 0 31 86.11
7 0.19 0 31 85.11
8 0.26 2 31 86.11
9 0.35 0 29 80.56
10 0.48 2 29 80.56
11 0.65 0 27 75.00
12 0.89 2 27 75.00
13 1.20 3 24 66.67
14 1.70 3 21 58.33
15 2.30 2 18 50.00
16 3.10 0 16 44.44
17 4.20 1 16 44.44
& 18 5.70 2 15 4! .67
& ig 7.80 3 i3 36.11
20 11.00 1 10 27.78
21 15.00 o 9 25,00
22 20.00 1 7 19.44
23 27.00 3 6 16.67
24 37.00 2 3 8.23
25 51.00 1 1 2.78
MEAN = 14.62
MAX = 200.60
MIN = 0.01
TENTH PERCENTILE = 0.10
TWENTY-FIFTH PERCENTILE = 0.89
FIFTIETH PERCENTILE = 2.30
SEVENTY~FIFTH PERCENTILE = 15.00 -

NINTIETH PERCENTILE = 31.66



Table 7.--Continued

iy

STATION RANGE 05485985 THROUGH 06898470
TURBIDITY (NTU)
PERIOD 1977 11--1978 04
CLASS PARAMETER FREQUENCY CUMULATIVE RELATIVE CUMULATIVE
VALUE FREQUENCY FRZQUENCY

1 0.00 1 36 100.00
2 1.90 2 35 97.22
3 2.50 0 33 91.67
4 3.20 2 33 91.67
S 4.10 5 31 85.11
6 5.20 1 26 72.22
7 6.80 1 25 69.44
8 §.70 1 24 6€ .67
9 11.00 4 23 63.89
10 14.00 3 19 52.78
11 19.00 2 16 44.44
12 24.00 2 14 3g.89
13 31.00 1 12 33.33
14 40.00 0 11 30.56
15 51.00 2 11 36.56
16 66.00 1 9 25.00
17 85.00 2 3 2c.z2z
18 110.00 1 6 13.87
19 140.0¢0 0 5 iz2.e9
2 180.00 1 5 12.89
2 240.00 : 4 1i.11
22 300.00 ¢ 3 3.33
23 390.00 1 2 a.33
24 500.00 0 Z 5.56
25 650.00 2 2 5.585

MEAN = 113.16

MAX = 1800.00

MIN = 1.80

TENTH PERCENTILE = 3.20

TWENTY-FIFTH PERCENTILE = 4.82

FIFTIETH PERCEWTILE = 15.00

SEVENTY-FIFTH FERCENTILE = 66.00

NINTIETH PERCENTILE = 240.00



Table 7.--Continued

STATION RANGE 05485985 THROUGH 066838470
COLOR (UNITS) ’ )
PERIOD 1977 11--1978 04
CLASS PARAMETER FREQUENCY CUMULATIVE RELATIVE CUMULATIVE
VALUE FREQUENCY FREQUENCY

1 0.00 2 28 100.00

2 6.00 1 26 92.886

3 6.50 1 25 89.29

4 7.10 0 24 85.71

5 7.70 3 24 85.71

6 8.40 2 21 75.00

7 9.10 0 i9 67.86

8 9.80 2 19 67.86

9 11.00 1 17 6V.71

10 12.00 4 16 57.14

il 13.00 3 12 42.86

12 14.00 1 9 32.14

13 15.00 1 8 28.57

14 16.00 0 7 25.00

15 18.00 0 7 2.00

16 19.00 1 7 25.00

s 17 21.00 1 6 21.43

o© 18 22.00 1 5 17.86

i9 24.0C 1 4 14.29

2¢ 26.00 1 3 16.71

21 29.00 ¢ 2 7.14

22 31.00 (( 2 7.14

23 34.00 0 e 7.14

24 37.00 0 z 7.14

25 40.00 2 2 7.14
MEAN = 15.61
MAX = 70.00
MIN = 5.00

TENTH PERCENTILE = 6.00
TWENTY-FIFTH PERCENTILE = 8.40
FIFTIETH PERCENTILE = 12.50
SEVENTY-FIFTH PERCENTILE = 19.00

NINTIETH PERCENTILE = 26.00



Table 7.--Continued

STATION RANGE 05485985 THROUGH 06898470
SPEC COND (MICROMHOS AT 25 DEG C)
PERIOD 1977 11--1978 04
CLASS PARAMETER FREQUENCY CUMULATIVE RELATIVE CUMULATIVE
VALUE FREWUENCY FREQUENCY
1 0.00 1 36 100.00
2 194.90 1 35 97.22
3 210.00 0 34 94.44
4 220.00 ¢ 34 94.44
5 230.00 ] 34 Y4.44
6 240.00 0 34 94.44
7 250.00 ¢ 34 94.44
8 270.00 0 34 4 94.44
9 280.00 0 34 94.44
10 300.00 0 34 95.44
11 310.00 0 34 94.44
12 330.00 c 34 G4.44
13 350.00 5 34 94.44
14 370.00 2 29 8. .55
15 380.00 4 27 75.00
16 410.00 6 23 63.89
N 17 430.00 4 17 47.22
© 18 450.00 3 ) 35.11
19 47€.00 5 10 27.78
20 500.00 1 £ 15.39
21 530.00 1 4 11.i1
22 560.00 i\ 3 3.33
23 590.00 0 3 .33
24 620.00 o 3 €.33
Z5 650.00 3 3 8.3
MEAN = £34.14
MAX = 700.00
MIN = 174.90
TENTH PERCENTILE =  254.00
TWENTY-FIFTH PERCENTILE =  390.00

FIFTIETH PERCENTILE = 426.66
SEVELTY-FIFTH PERCENTILE = 474.00
NINTIETH PERCENTILE = 530.00



STATION RANGE

OXYGEN,DISSOLVED (MG/L)
PERIOD 1977 11--1978 04

CLASS PARAMETER
VALUE
1 0.00
2 5.90
3 6.20
4 6.30
5 6.50
6 6.70
7 €.80
8 7.00
°] 7.20
10 7.40
11 7.60
12 7.80
13 8.00
14 8.20
15 8.50
16 8.70
17 8.¢¢C
a 18 9.10
© 19 S.40
20 9.60
21 8.50
2Z 10.00
23 11.00
MEAN = 8.65
MAX = 11.10
MIN = 5.00
TENTH PERCENTILE = 7.00
TWENTY-FIFTH PERCENTILE = 7.80
FIFTIETH PERCENTILE = 8.70
SEVENTY-FIFTH PERCENTILE = 10.01
NINTIETH PERCENTILE = 10.08

Table 7.--Continued

05485985 THROUGH

FREQUENCY

MNMOOR I NN W=RNN=ONOOODO =N

06898470

CUMULATIVE
FREQUENCY

34

32

31

31

31

31

21

31

29

29

28

26

RELATIVE CUMULATIVE
FREQUENCY
100.00
94.12
91.18
91.18
91.18
91.18
g1.18
91.18
85.29
85.29
82.35
73.47
70.59
67.65
52.94
5¢.C0
4.4.12
38.24
35.29
.33
W41
.41
.88

30

[AVE )
OV 2D v by
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PERCENT SATURATION

PERIOD 1977 11--1978 04

CLASS

L
= OWRONAWN =

—
N

—
G

[ D g
WONOUI &

N
o

MEAN = 88.77
HAX = 115.00
MIN = 61.00

TENTH PERCENTILE =

76.0

TWENTY-FIFTH PERCENTILE =

FIFTIETH PERCENTILE

SEVENTY-FIFTH PERCENTILE =

NINTIETH PERCENTILE

PA

1
1

0
83.
39.00

100.67

]

STATION RANGE

RAMETER
VALUE
0.00
74.90
76.00
78.00
79.00
80.00
82.00
83.00
84.00
86.00
87.00
89.00
90.00
92.00
93.00
85.00
26.00
88.00
G0.00
10.00

00

98.00

Table 7.--Continued
05485985 THROUGH

FREQUENCY

NWIs—=DWONNNNNODOOON =N —=N

06898470

CUMULATIVE
FREQUENCY

34

32

31

29

28

26

26

26

23

21

19

17

1E

13

i3

1¢

10

N W2

RELATIVE CUMULATIVE
FREGUENCY
100.00
94.12
91.18
85.29
82.35
76.47
76.47
76.47
67.65
1.76
55.88



cs

PH (UNITS)
PERIOD 1977 11~-1973 04

CLASS
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
1€
17
18
MEAN = 7.72
MAX = 8.60
MIN = 6.80
TENTH PERCENTILE = 10.88

TWENTY-FIFTH PERCENTILE =
FIFTIETH PERCENTILE =
SEVENTY-FIFTH PERCENTILE =
NINTIETH PERCENTILE =

STATION RANGE

PARAMETER

7.
7.89

8.30

VALUE
0.00
6.80
7.00
7.10
7.20
7.30
7.40
7.50
7.60
7.70
7.80
7.9¢C
8.60
8.19
.20
8.30
8.40
8.50

20

Table 7.--Continued
05485985 THROUGH

FREQUENCY

NONELELAOND = OOr = =LEAO

0€898470

CUMULATIVE
FREQUENCY

36

36

31

28

27

26

25

25

Z8

24

2a

RELATIVE CUMULATIVE
FREQUENCY
10v.00
10G.00
86.11
77.78
75.00
72.22
69.44
69.44
69.44
67.67
35,67
47 .22
47.22
30.56
22.22
11.11
5.56

5.66



Table 7.--Continued

STATION RANGE 05485985 THROUGH 06898470
ALKALINITY (MG/L CACO3)
PERIOD 1977 11--1978 04
CLASS PARAMETER FREQUENCY CUMULATIVE RELATIVE CUMULATIVE
VALUE FREQUENCY FREQUENCY
1 0.00 1 12 100.00
2 140.00 2 11 9:.67
3 150.00 0 g 75.00
4 160.00 3 9 75.00
5 170.00 2 6 50.00
6 180.00 0 4 33.23
7 150.00 0 4 35.33
8 200.06 1 ¢ 33.23
5 210.00 3 3 25.00
MEAN = 172.50
MAX = 220.00
MIN = 120.00
O TENTH PERCENTILE =  140.00
TWENTY-FIFTH PERCENTILE =  160.00
FIFTIETH PERCENTILE =  170.00
SEVENTY-FIFTH PERCENTILE = 210.00

NINTIETH PERCENTILE = 213.33



%S

STATION RANGE

SOLIDS,105°DEG C, TOTAL (MG/L)

PERIOD 1577 11--1978 04

CLASS PARAMETER
VALUE
1 G.00
2 262.00
3 290.00
4 320.00
5 350.00
6 390.00
7 430.00
8 470.00
9 52v.00
10 570.00
11 630.00
12 690.00
13 760.00
14 840.0C
15 930.00
16 10600.00
17 1100.00
18 1200.CC
1s 1400.0C
Z 1509.00
21 1700.00
c2 1800.0¢C
23 2000.00
24 2200.C0
25 2500.00
MEAN = 572.50
MAX = 2580.00
MIN = 251.00
TENTH PERCENTILE = 327.50
TWENTY-FIFTH PERCENTILE = 296.22
FIFTIETH PERCENTILE = 320.00
SEVENTY-FIFTH PERCENTILE = 470.00
NINTIETH PERCENTILE = 1500.00

Table 7.--Continued

05485985 THROUGH

FREQUENCY

et QOO OO0 0QOO = O MON £ — -t O P

06898470

CUMULATIVE
FREQUENCY
28
27
23
14
13

——
HANNNNWOWWRWWWEEAUCTNN~N

RELATIVE CUMULATIVE
FREQUENCY
100.00
96.43
82.14
50.00
46.43
42.86
339.29
25.00
17.86
17.886
17.86
14.29
14.29
156.71
190.71
1¢.71
1£.71
13.71
10.71
10.71
T.14
V.14
7.14
7.14
3.57



SS

Table 7.--Continued
STATION RANGE 05485985 THROUGH 06898470

SOLIDS, RESIDUE AT 105 DEG C, SUSPENDED, {(MG/L)
PERIOD 1977 11--1978 04

CLASS PARAMETER FREQUENCY CUMULATIVE RELATIVE CUMULATIVE
VALUE FREQUENCY FREGUENCY
1 0.00 1 28 100.00
2 9.00 1 27 96.43
3 11.00 z 26 92.86
4 14.00 7 24 85.71
5 18.00 1 17 60.71
6 22.00 2 16 57.14
7 28.00 0 14 50.00
8 35.00 2 14 50.00
9 44.00 2 12 42.86
10 5§8.00 i 10 35.71
11 70.00 (C 9 32.14
12 87.00 0 S 32.14
13 110.00 0 9 32.14
14 140.00 1 9 32.14
15 175.00 1 8 28.57
16 220,00 1 7 25.00
7 270.00 1 6 21.43
18 340.00 G 5 1/.86
19 430.00 2 5 17.88
20 54C.00 c 3 in.71
z1 680.00 a 3 in,71
22 §50.00 0 3 16.71
3 1100.00 1 3 10.71
24 1306.00 1 2 7.14
25 1700.00 1 1 3.97
MEAN = $54.68
MAX = 4760.00
MIN = 7.00
TENTH PLCRCENTILE = 11.00

TWENTY-FIFTH PERCENTILE = 15.28
FIFTIETH PERCENTILE = 35.00
SEVEWTY-FIFTH PERCENTILE = 220.90
NINTIETH PERCENTILE = 1100.00



9g

NITROGEN, TOTAL (MG/L N)
PERIOD 1977 11--1978 04

STATION RANGE

CLASS FARAMETER
VALUE
1 0.00
2 0.90
3 1.10
4 1.20
5 1.30
6 1.50
7 1.60
8 1.80
9 2.00
10 2.26
11 2.40
12 2.70
13 3.00
14 3.30
15 3.60
16 4.00C
17 4.40
18 4.8¢C
19 5.4u
20 €.060
z2l 6.7¢C
Z 7.4C
Z3 8.20
24 $.00
25 1¢.00
MEAN = 4.34
MAX = 15.00
MIN = 0.62
TENTH PERCENTILE = 1.35
TWENTY-FIFTH PERCENTILE = 1.60
FIFTIETH PERCENTILE = 3.90

SEVENTY-FIFTH PERCENTILE =
NINTIETH PERCENTILE = 9.00

7.40

Table 7.--Continued
05485985 THROUGH

FREQUENCY

PR Gt et DO = D WO = = = PNOCIO = N O = = ) s

06898470

CUMULATIVE
FREQUENCY

28

27

25

24

23

23

21

20

20

17

17

15

14

13

12

1z

MNWASNDONWY

RELATIVE CUMULATIVE
FREQUENCY
100.00
96.43
89.29
85.71
8s.14
82.14
75.00
71.43
71.43
64.71
60.71
§2.57
50.00
46 .43
42.86
42.36

3z.14



STATION RANGE

NITROGEN, AMMONIA + ORGANIC (MG/L N)

PERIOD 1977 11--1978 04

CLASS PARAMETER
VALUE
1 0.00
2 0.60
3 0.66
4 0.72
5 0.80
6 0.87
7 0.96
8 1.10
9 1.20
10 1.30
11 1.40
12 1.50
13 1.70
id 1.50
15 2.¢0
16 2.20
17 2.50
a 16 z.70
~ :9 2.09
20 2.30
21 5.6C
22 3.90
3 4.30
24 4.70
25 5.20
MEAN = 1.61
MAX = 13.00
MIN = 0.53
TENTH PERCENTILE = 0.66
TWENTY-FIFTH PERCENTILE = 0.76
FIFTIETH PERCENTILE = 0.91

SEVENTY-FIFTH PERCENTILE =
NINTIETH PERCENTILE = 2.20

1.40

Table 7.--Continued
05485985 THROUGH

FREQUENCY

MOODDOOOODMD-OD - ON = =N DN G106 G e —

06898470

CUMULATIVE
FREGUENCY

28

27

26

23

20

17

1z

10

10

NNVNNNRNNPNDNNWMW S N

RELATIVE CUMULATIVE
FREGUENCY
100.00
96.43
92.86
82.14
71.43
60.71
42.36
35.71
35.71
28.57
£3.00
21.43
14.29
1+.29
iv.71
.71



NITROGEN, NO2 + NO3 (MG/L N)
PERIOD 1977 11--1978 04

(9]
-
>
(7]
(7]

WONON B WN -

10

8S
o

MEAN = 2.93
MAX = 8.50
MIN = 6.c2

TENTH PERCENTILE =

0.05

TWENTY-FIFTH PERCENTILE =

FIFTIETH PERCENTILE

SEVENTY-FIFTH PERCENTILE =

NINTIETH PERCENTILE

STATION RANGE

PARAMETER

VALUE
0.00
0.04
0.05
0.06
0.08
6.10
0.13
0.16
0.20
0.25
0.32
0.40
0.50
0.63
0.79
1.00
1.3¢
1.60
2.00
2.50
3.20
4.00
5.00
6.30
7.80

0.63

2.13

6.

73

5.00

Table 7.--Continued

05485985 THROUGH

FREQUENCY

NOEENMNOOE = = QWO =~ OO0OODONOOO =N

ceB98470

CUMULATIVE
FREQUENCY

35

33

32

31

31

31

31

29

29

29

29

28

27

27

RELATIVE CUMULATIVE
FREQUENCY
100.00
94.29
91.43
88.57
88.57
85.57
88.57
82.36
82.86
82.86
82.86
80.00
77.14
77.14
68.57
uE.57
63.71
62.86
54.29
45.71
27.14
3:i.43
25.71
14.29

3.71



65

PHOSPHORUS, TOTAL (MG/L P)
PERIOD 1977 11--1978 04

STATION RANGE

CLASS PARAMETER
VALUE
1 0.00
2 0.04
3 0.05
4 0.06
5 0.07
6 0.08
7 0.10
8 0.11
9 0.12
i0 .14
11 0.16
i2 0.18
13 0.20
14 .23
16 0.26
16 c.z2¢
17 0.33
18 0.37
19 0.42
20 0.48
21 c.54
22 0.61
23 0.89
MEAN .= 0.23
MAX = 1.60
MIN = G.01
TENTH PERCEMTILE = 0.904
TWENTY-FIFTH PERCENTILE = 0.08
FIFTIETH PERCENTILE = 0.11

SEVENTY-FIFTH PERCENTILE =
NINTIETH PERCENTILE = 0.61

Table 7.--Continued

05485985 THROUGH

FREQUENCY

M OO =DONOON= OO AN~ O=~N

06898470

CUMULATIVE
FREQUENCY

28

26

25

25

24

22

18

14

12

10

10

10

NWRORO OO

RELATIVE CUMULATIVE
FREQUENCY
100.00
9Z.86
89.29
82.29
8C.71
72.57
64.29
5¢.00
4 .23
35.71
35.71
3%.71

52.14

[
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Table 7.--Continued

STATION RANGE 05485985 THROUGH 06898470
HARDNESS, DISS (MG/L CACO3)
PERIOD 1977 11--1978 04
CLASS PARAMETER FREQUENCY CUMULATIVE RELATIVE CUMULATIVE
VALUE FREQUENCY _ FREQUENCY
1 0.00 1 36 100.00
2 100.00 2 35 97.22
3 110.00 0 33 91.67
4 120.00 0 33 91.67
5 130.00 0 33 9i.567
6 140.00 0 33 9..67
7 150.00 0 33 91.67
8 160.00 0 33 9:i.67
g 176.00 5 33 ¥1.67
10 i89.00 3 z8 77.78
11 190.090 2 25 63.44
12 260.00 8 23 63.89
13 21¢.06 3 15 41.67
14 229.00 4 12 33.33
15 230.00 2 8 22.22
16 240.¢C n 6 15.87
17 250.00 2 2 5.56
oy
o

MEAN = 197.64

MAX = 250.¢0

MIN = 85.00

TENTH PERCENTILE = 170.00
TWENTY-FIFTH PERCENTILE = 183.33
FIFTIETH PERCENTILE = 206.25
SEVENTY-FIFTH PERCENTILE = 227.50
NINTIETH PERCENTILE = 245.00



Table 7.--Continued

STATION RANGE 05485985 THROUGH 06898470
CALCIUM, DISS (MG/L)
PERIOD 1977 11--1978 04
CLASS PARAMETER FREQUENCY CUMULATIVE RELATIVE CUMULATIVE
VALUE FREQUENCY FREQUENCY
1 0.00 1 36 100.00
2 23.00 1 35 97.22
3 24.00 0 34 94.44
4 25.00 0 34 94.44
5 27.00 ( 34 94,44
6 28.00 1 34 94.44
7 29.00 ] 33 91.57
8 31.00 0 33 91.67
9 33.00 ( 33 91.67
10 34.00 ] 33 31.67
11 36.00 0 33 81.67
12 38.00 0 33 91.67
13 40.00 0 33 91.67
14 42.00 0 33 9:.67
15 44.00 0 33 91.67
16 246.00 1 33 91.67
17 48.¢0 5 32 83.39
o 18 51.00 2 27 75.00
= 19 5§3.00 € 24 66.67
20 56.00 4 18 50,00
21 59.00 5 14 33.89
22 62.00 2 9 25.00
23 65.00 2 7 19.44
24 69.00 3 5 12.89
25 ~ 72.00 2 2 5.56
MEAN = 55.14
MAX = 82.00
MIN = 20.00

TENTH PERCENTILE = 46.00
TWENTY-FIFTH PERCENTILE = 51.00
FIFTIETH PERCENTILE = 56.00
SEVENTY-FIFTH PERCENTILE = 62.00
NINTIETH PERCENTILE = 70.33



9

Table 7.--Continued

STATION RANGE 05485985 THROUGH 06898470
MAGNESIUM, DISS (MG/L}
PERIOD 1977 11--1978 04
CLASS PARAMETER FREQUENCY CUMULATIVE RELATIVE CUMULATIVE
VALUE FREQUENCY - FREQUENCY

1 0.00 : 1 36 100.00
2 8.00 1 35 97.22
3 8.30 0 34 94.44
4 8.60 0 34 94.44
5 8.90 (¢ 34 94.44
6 9.20 0 34 91.44
7 9.50 0 34 94.44
8 .90 0 34 34.44
9 10.00 0 34 94.44
10 11.00 1 34 94.44
11 12.¢€0 4 33 91.67
12 13.00 7 29 80.56
13 14.060 4 22 61.11
14 15.00 3 18 50.00
15 16.00 6 15 ) 4:.67
16 17.00 3 9 25.00
17 18.00 6 € 16.67

MEAN = 14.52

MAX = 19.00

MIN = 6.70

TENTH PERCENTILE = 12.00
TWENTY-FIFTH PERCENTILE = 13.29
FIFTIETH PERCENTILE = 165.00
SEVENTY~-FIFTH PERCENTILE = 17.00
NINTIETH PERCENTILE = 18.33
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Table 7.--Continued

STATION RANGE 05485985 THROUGH 06898470
CHROMIUM, TOTAL (UG/L?}
PERIOD 1977 11--1978 04
CLASS PARAMETER FREQUENCY CUMULATIVE RELATIVE CUMULATIVE
VALUE FREQUENCY FREQUENCY

1 0.00 15 28 10¢.00
2 4.00 2 13 46.43
3 4.40 0 11 39.29
4 4.80 0 11 39.29
5 5.20 0 11 39.29
6 5.70 0 11 39.29
7 6.20 0 11 39.29
8 6.80 0 11 39.29
9 7.40 1 11 39.29
10 8.10 0 10 35.71
11 8.80 0 10 35.71
12 9.60 ¢ 10 35.71
i3 10.00 7 10 35.71
14 11.00 0 3 10.71
15 12.00 0 3 10.71
1€ 14.00 ¢ 3 12.71
17 15.00 0 3 15.71
18 16.060 Q 3 12.71
19 18.00 ¢ 3 10.71
20 19.00 0 3 10.71
el 21.00 0 3 lu.71
22 23.00 0 3 10.71
23 25.00 0 3 10.71
24 27.00 o 3 10.71
25 30.00 3 3 10.71

MEAN = 7.71

MAX = 70.00

MIN = 0.00

TENTH PERCENTILE = 0.00

TWENTY-FIFTH PERCENTILE = 0.00

FIFTIETH PERCENTILE = 0.00

SEVENTY-FIFTH PERCENTILE = 10.17

NINTIETH PERCENTILE = 30.00



%9

Table 7.--Continued

STATION RANGE 05485985 THROUGH 06898470
COPPER, TOTAL (UG/L):
PERIOD 1977 11--1978 04
CLASS PARAMETER FREQUENCY CUMULATIVE RELATIVE CUMULATIVE
VALUE FREQUENCY FREQUENCY
1 0.00 2 27 100.00
2 5.00 3 25 92.59
3 5.50 0 22 81.48
4 6.00 2 22 81.48
5 6.60 3 20 74.07
6 7.30 0 17 62.96
7 8.00 4 17 62.96
8 8.80 1 13 48.15
9 9.60 o 12 44 .44
10 11.00 3 12 44.44
11 12.00 0 9 33.33
12 12.00 1 9 33.33
13 14.00 1 8 29.63
14 15.00 2 7 25.93
15 17.00 0 5 18.52
16 19.00 0 5 18.52
17 20.00 2 5 18.52
18 22.00 0 3 11.11
19 25.00 (] 3 11.11
20 27.00 1 3 i1.11
21 30.00 0 2 7.41
22 32.00 0 2 7.41
23 36.00 0 2 7.41
24 39.00 0 2 7.41
25 43.00 2 2 7.41
MEAN = 13.26
MAX = 57.00
MIN = 4.00
TENTH PERCENTILE = 5.00
TWENTY-FIFTH PERCENTILE = 6.25
FIFTIETH PERCENTILE = 8.53
SEVENTY-FIFTH PERCENTILE = i5.00

NINTIETH PERCENTILE = 27.00



Table 7.--Continued

STATION RANGE 05485985 THROUGH 06898470
COLIFORM, FECAL (COL/100 ML)
PERIOD 1977 11--1978 04
CLASS PARAMETER FREQUENCY CUMULATIVE RELATIVE CUMULATIVE
VALUE FREQUENCY FREQUENCY
1 0.00 1 ) 34 100.00
2 108.90 3 33 97.08
3 130.00 1 30 88.24
4 160.00 4 29 85.29
5 180.00 3 25 73.53
6 220.00 0 22 64.71
7 260.00 ¢ 22 64.71
8 310.00 1 22 64.71
9 380.00 2 21 61.76
10 450.00 0 19 55.88
il 530.00 3 19 55.88
12 630.00 1 16 47.06
i3 760.00 1 15 43.12
14 900.00 2 14 41.18
15 1100.00 i 12 33.29
16 1300.00 1 11 32.35
17 1500.00 1 .10 23.41
o i8 1800.00 2 9 25,47
a 19 2200.00 ¢ 7 2v.59
20 2600.0¢C ¢ 7 20.89
21 3100.00 2 7 2vu.5¢9
22 3700.00 0 5 11.71
23 4400.00 0 5 11.71
24 5200.00 4 5 14.71
25 6200.00 1 1 2.94
MEAN = 1585.23
MAX = 7200.00
MIN = €8.00
TENTH PERCENTILE = 183.09
TWENTY-FIFTH PERCENTILE = 182.50
FIFTIETH PERCENTILE = 583.28
SEVENTY-FIFTH PERCENTILE = 1800.090

NINTIETH PERCENTILE = 5490.00



STATION RANGE

STREPTOCOCCI, FECAL (COL/100 ML?

PERIOD 1977 11--1978 04

CLASS

L
N=OWAONOGEWN =

99
Gt foub Geed Dt Gud b b
VONNO AW

NN N
SBWN~=~O

n
(3]

MEAN = 1070.40
MAX = 4700.00
MIN = 100.00

TENTH PERCENTILE = 190.
TWENTY-FIFTH PERCENTILE =
FIFTIETH PERCENTILE =
SEVENTY-FIFTH PERCENTILE
NINTIETH PERCENTILE =

PARAMETER
VALUE
0.00
139.90
160.00
190.00
220.00
250.00
290.00
340.00
380.00
460.00
530.00
610.00
710.00
830.00
860.00
1100.00
1200.00
150C.00
1700.00
2000.00
300.00
2700.00
3100.00
3600.00
4200.00

00

265.00
390.00
= 960.00
3600.00

Table 7.--Continued

05485985 THROUGH

FREQUENCY

= NO O it Dt OO+t O s bt \) bt 0t O P o bt =0 (O bt bt

0£898470

CUMULATIVE
FREQUENCY

258

24

23

23

22

21

17

= WWWaENNOOHNNOW

RELATIVE CUMULATIVE
FREQUENCY
100.00
96.00
92.00
92.00
88.00
84.00
68.00
52.00
52.00
48.00
44.00
3€.00
32.00
28.00
238.00
24.00
24.00
24.00
20.00
26.00
16.00
12.00
12.00
12.00

4.00



Table 7.--Continued

L9

STATION RANGE 05485985 THROUGH 06898470
LEAD, TOTAL (UG/L)
PERIOD 1977 11--1978 04
CLASS PARAMETER FREQUENCY CUMULATIVE RELATIVE CUMULATIVE
VALUE FREQUENCY FREQUENCY

1 0.00 1 26 100.00
2 2.00 1 25 96.15
3 2.30 o 24 92.31
4 2.60 0 24 9z.31
5 3.00 0 24 92.31
6 3.40 0 24 92.31
7 3.80 1 24 92.31
8 4.30 0 23 88.46
9 4.90 4 23 88.46
10 5.60 1 19 73.08
11 6.40 1 i8 69.23
12 7.30 2 17 6L.38
13 8.30 1 15 57.69
14 9.40 1 14 53.85
15 11.00 0 13 50.00
16 12.00 5 13 50.00
17 14.00 1 8 30.77
18 16.00 2 7 25.92
19 18.00 0 5 19.22
20 20.00 3 ) 19.23
z1 23.00 0 2 7.69
22 26.00 0 2 7.69
23 30.00 0 2 7.69
24 34.00 0 2 7.69
25 39.00 z 2 7.69

MEAN = 14.69

MAX = 97.00

MIN = 0.00

TENTH PERCENTILE = 3.80

TWENTY-FIFTH PERCENTILE = 5.35

FIFTIETH PERCENTILE = 12.00

SEVENTY~FIFTH PERCENTILE = 16.00

NINTIETH PERCENTILE = 21.33
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MERCURY, TOTAL (UG/L)
PERIOD 1977 11--1978 04

CLASS

MNNNN N 1=t bt Gt Bt Gt Pt Bt o bt St
UEWN~OOVAONAUIEWN=OWONOUI & WN -

21
MEAN = 0.47
MAX = 1.60
MIN = 0.00
TENTH PERCENTILE = 0.00

TWENTY-FIFTH PERCENTILE =
FIFTIETH PERCENTILE =
SEVENTY-FIFTH PERCENTILE =
NINTIETH PERCENTILE =

STATION RANGE

PARAMETER

0.
0.20

VALUE
0.00
0.10
0.11
0.13
0.14
0.16
0.18
0.20
0.23
0.26
0.29
0.32
0.37
0.41
0.46
0.52
0.58
0.66
0.74
0.83
0.94 ;
1.10
1.20
1.30
1.50

00

Table 7.--Continued
05485985 THROUGH

FREQUENCY

W=N=O=OQO~O=O0O—~=ONOO=0000OUMIYV

06898470

CUMULATIVE
FREQUENCY

28

19

14

14

14

14

14

14

13

13

13

11

11

10

10

WOV~ OoWD

RELATIVE CUMULATIVE
FREQUENCY
100.00
67 .86
50.00
50.00
50.00
50.00
50.00
50.00
46.43
46.43
46.43
39.29
39.29
35.71
35.71
32.14
32.14
28.57
28.57
28.57
25.00
25.00
21.43
14.29
10.71

s e




Table 7.--Continued

STATION RANGE 05485985 THROUGH 06898470
PHENOLS (UG/L)
PERIOD 1877 11--1978 04
CLASS PARAMETER FREQUENCY CUMULATIVE RELATIVE CUMULATIVE
VALUE FREQUENCY FREQUENCY
1 0.00 8 28 100.00
2 1.00 6 20 71.43
3 1.10 0 14 50.00
4 1.20 0 14 50.00
5 1.30 0 14 50.00
6 1.40 0 14 50.00
7 1.50 0 14 50.00
8 1.60 ¢ 14 50.00
9 1.70 0 14 . 50.00
10 1.90 0 14 50.00
11 2.00 4 14 50.00
12 2.20 0 10 35.71
13 2.40 0 10 35.71
14 2.60 0 10 35.71
15 2.80 0 10 35.71
16 3.00 s 10 35.71
17 3.20 ¢ 5 17.86
18 3.50 0 S 17.86
o 19 3.80 2 5 17.86
o 20 4.10 0 . 3 10.71
21 4.40 0 3 10.71
22 4.80 1 3 10.71
23 5.10 0 2 7.14
24 5.60 0 2 7.14
25 6.00 2 2 7.14
MEAN = 2.14
"MAX = 12.00
MIN = 0.00
TENTH PERCENTILE = 0.00
TWENTY-FIFTH PERCENTILE = 0.00
SOETILTY CECCENTILE = 2.00
PIMIETVeT T BITINTILR = 3.12°

NINTIETH PERCENTILE = 4,80
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Table 7.--Continued

STATION RANGE 05485985 THROUGH 06898470
SOLIDS, ROE AT 180 DEG C (MG/L)
PERIOD 1977 11--1978 04
CLASS PARAMETER FREQUENCY CUMULATIVE RELATIVE CUMULATIVE
VALUE FREQUENCY FREQUENCY
1 0.00 1 28 100.00
2 146.00 1 27 96.43
3 150.00 0 26 92.86
4 160.00 0 26 92.86
5 170.00 0 26 92.86
6 180.00 0 26 92.86
7 150.00 0 26 92.86
8 200.00 0 26 92.86
9 210.00 1 26 92.86
10 220.00 2 25 89.29
11 230.00 1 23 82.14
12 240.00 2 22 78.57
13 250.00 4 20 71.43
14 260.00 4 16 57.14
15 270.00 2 12 42.86
16 280.00 2 10 35.71
17 300.00 4 ‘ 8 28.57
18 310.00 o 4 14.29
19 320.00 1 4 14.28
20 340.00 0 3 10.71
21 350.0¢C 0 3 10.71
22 370.00 1 3 10.71
23 390.00 0 2 7.14
24 400.00 2 2 7.14
MEAN = 271.96
MAX = 429.00
MIN = 142.00

TENTH PERCENTILE = 210.00
TWENTY-FIFTH PERCENTILE = 245.00
FIFTIETH PERCENTILE = 265.00
SEVENTY-FIFTHR PERCENTILE = 305.00
NINTIETH PERCENTILE = 370.00
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STATION RANGE

DISSOLVED SOLIDS (TONS PER ACRE-FT)

PERIOD 1977 11--1978 04

CLASS

D VO HWN=OWAONOUTEWN -

R R e Y

19

MEAN = 6.37
MAX = 0.58
MIN = 0.19

TENTH PERCENTILE = 0.30
TWENTY-FIFTH PERCENTILE =
FIFTIETH PERCENTILE =
SEVENTY-FIFTH PERCENTILE =
NINTIETH PERCENTILE =

PA

0.
0.36

RAMETER
VALUE
0.00
0.20
0.21
0.22
0.23
0.24
0.25
0.26
0.27
0.28
0.30
0.31
0.32
0.34
0.35
0.37
0.39
0.40
0.42
0.44
0.46
0.48
0.50
0.53
0.55

33

Table 7.--Continued

05485985 THROUGH

FREQUENCY

NO=OO=NWRENN=NNNOODOODO O = —

06898470

CUMULATIVE
FREQUENCY

28

27

26

26

26

26

26

26

26

26

26

24

22

20

1@

12

10

0

MNMNWWL A~

RELATIVE CUMULATIVE
FREQUENCY
100.00
96.43
92.86
92.86
92.86
92.86
92.86
92.86
92.86
92.88
52.86
85.71
78.57
71.43
67.86
42.86
35.71
32.14
21.43
14.29
13.71
10.71
13.71
7.14
7.14



Table 7.--Continued

STATION RANGE 05485985 THROUGH 66898470
PHOSPHORUS, ORTHO TOTAL (MG/L P}
PERIOD 1977 11--1978 04
CLASS PARAMETER FREQUENCY CUMULATIVE RELATIVE CUMULATIVE
VALUE FREQUENCY FREQUENCY
1 0.00 5 35 100.00
2 0.02 4 30 85.71
3 0.03 2 26 74.29
4 0.04 4 24 68.57
5 0.05 5 20 57.14
6 0.06 6 15 42.86
7 0.07 0 g 25.71
8 0.08 1 g 25.71
9 0.09 0 8 22.86
10 0.10 3 & 22.86
11 0.11 1 5 14.29
12 0.12 1 4 11.43
13 9.14 0 3 3.57
14 0.15 1 3 §.57
15 0.16 0 2 5.71
16 0.18 2 2 .71
MEAN = 0.06
JMAX = 0.26
N
MIN = 0.01
TENTH PERCENTILE = 0.00
TWENTY-FIFTH PERCENTILE = 0.04
FIFTIETH PERCENTILE = 0.05
SEVENTY-FIFTH PERCENTILE = 0.08

NINTIETH PERCENTILE = 0.12

v~






