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SYNOPSIS 

The study area includes the entire Raccoon River Basin (3,629 square 

miles) and that portion of the Des Moines River Basin from Saylorville 

Dam to the flood pool of Red Rock Reservoir (576 square miles). The 

Raccoon River Basin includes 81 percent of the incorporated communities 

but only 21 percent of the total population in the study area due to the 

large impact of the Des Moines metropolitan area. 

Topography is slightly rolling, and natural surface drainage is 

generally poor. Stream flows per square mile for the North Raccoon River 

are generally lower than the average for the state of Iowa, while flows 

for the remainder of the study area are generally higher than the state 

ave rage. 

Most of the streams in the study area have a Class B (warm water 

fisheries) water quality classification. There is a lack of comprehensive 

water quality data on existing conditions, but the 1 imited data available 

show violation of stream quality standards in the North Raccoon River. 

High stream flows during sampling periods have masked possible pollution 

of other streams in the study area. 

Of the 81 incorporated communities in the study area, 48 have waste

water treatment facilities. In addition, there are 26 industrial and 38 

semipublic wastewater dischargers . Under the National Pollutant Discharge 

Elimination System (NPDES), 22 dischargers wil 1 be required to adopt a 

controlled discharge mode of operation. 

A computer nodel based on the modified Streeter-Phelps equation was 

utilized to determine allowable waste load allocations for the remaining 

dischargers. Input data to the model included physical and chemical char

acteristics of the stream such as velocity, deoxygenation rate constants, 

channel mean depth, channel slope, and flow and characteristics of dis

charges and groundwater. The rrodel was used to approximate the impact of 

discharges on stream quality for specified winter and summer low flow 

conditions. 
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2. Water Qua! ity. Water qua! ity data pertinent to the study have 

been tabulated and evaluated to present the rrost accurate 

possible picture of water qua! ity throughout the study area. 

3. Point Source Wastewater Discharges. Available records have 

been reviewed to determine the location and characteristics 

of point source wastewater discharges. This information forms 

the basis for waste load allocation investigations. 

4. \./aste Load Al location Investigations. Water qua! ity modeling 

techniques have been utilized to evaluate the impact of waste

water discharges upon stream quality characteristics under 

both summer and winter critical low flow conditions. Reduc

tions in allowable waste load discharges from various point 

sources have been identified, as required to maintain water 

quality within the streams at a levil consistent with adopted 

stream standards. 

Water Quality Management Deadlines 

As indicated, this report will provide the waste load allocations 

for utilization in water quality management programs. The 1972 Federal 

Water Pollution Control Act Amendment and Iowa Pollution Abatement 

Schedule specifies several deadlines that must be met in the implementa

tion of a management program. Fol lowing are several key dates which 

have been established: 

Date -
December 31, 1974 

June 30, 1975 

Julyl,1977 

July 1, 1977 

January 1 , 1978 

Julyl,1983 

Julyl,1983 

July 1, 1985 

Action 

NPDES permits issued. 

Section 303 (e) basin plans completed. 

Secondary treatment required for al 1 
publicly-owned treatment works. 

Best practical waste treatment tech
nology for all industrial discharges. 

Ammonia removal to meet IDEQ water 
quality standards. 

Best practical waste treatment tech
nology for all publicly-owned treat
ment works. 

Best available technology for all 
industrial discharges. 

Zero pollutant discharge. 
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General 

PART 11 

BACKGROUND DATA 

The study area is comprised of the Raccoon River Basin and that por

tion of the Des .Moines River Basin from Saylorville Dam to the flood 

pool of the Red Rock Reservoir. For the purposes of this report, the 

Raccoon and Des Moines River Basins wil 1 be conside red as separate enti

ties, because the analyses of each were performed using slightly different 

computer methodology. The major river tributary to the Des Moines River 

is the Raccoon River. The three major river tributaries to the Raccoon 

River are the North, South, and Middle Raccoon Rivers. Within the study 

area, Beaver Creek is the only major tributary to the Des Moines River 

other than the Raccoon River. Brushy Creek, tributary to the South Raccoon 

River; Willow Creek, tributary to the Middle Raccoon River; and Big Cedar 

Creek, tributary to the North Raccoon River; are major Raccoon tributaries. 

The study area encompasses portions of the following counties and is 

represented as a percent of the total county in the following tabulation. 

County 

Aududon 

Boone 

Buena Vista 

Calhoun 

Carro 11 

Clay 

Dal 1 as 

Greene 

Guthrie 

Percent 
in Raccoon 

Basin 

5 
2 

67 

99 

80 

1 

78 
91 

75 

Percent in 
Des Moines 

Basin 

0 

31 

0 

0 

0 

0 

19 

9 

0 

County 

Madi son 

Palo Alto 

Pocahontas 

Polk 

Sac 

Story 

Warren 

Webster 

Percent 
In Raccoon 

Basin 

l 

1 

32 

14 

49 

0 

0 

25 

Percent in 
Des Moines 

Basin 

0 

0 

0 

33 

0 

The Raccoon River Basin is the main physical entity in the study area. 

Study area orientation is basically northwest to southeast with the three 
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branches of the Raccoon River oriented in more of an east-west direction. 

The width to length ratio is significantly larger than that of most other 

Iowa drainage basins. The study area encompasses approximately 4,205 

square miles (2.692 mill ion acres) of which 3,629 square miles (2.323 

million acres) comprises the Raccoon River Basin. Approximate stream 

lengths and drainage areas of the Des Moines and Raccoon Rivers and their 

major tributaries are tabulated below. 

Stream 

Des Moines River 

Beaver Creek 

Raccoon River 

North Raccoon River 

Big Cedar Creek 

South Raccoon River 

Brushy Creek 

Middle Raccoon River 

Willow Creek 

Total 

St ream Lenrh 
(Miles 

36 

73 

30 

165 

50 

64 

50 

Bo 
25 

Draina~e Area 
(1,000 (square 
acres) mi 1 es) 

130 204 

238 372 

120 188 

1 ,253 1 ,956 

219 342 

251 392 

91 142 

317 495 

73 114 -
2,692 4,205 

Average annual precipitation within the study area is approximately 

30.6 inches; of this total, 21.24 inches fall during the April through 

September growing season. 

Political Subdivisions 

Within the study area are 81 incorporated communities with a total 

population of 332,118 according to the "1970 Census of Population. 11 As 

is shown by the following tabulation, the Raccoon River Basin includes 

66 of the 81 communities (or 81 percent), but only 21 percent of the 

total population is in the Raccoon drainage basin due to the large impact 

of the City of Des Moines. 
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Number of Communities 
(and Percent of Total Population) 

Des Moines Raccoon 
Range of Population River Basin River Basin Total --
< 1 ,000 5 48 53 

( 1 ) (6) (7) 

1,000 to 5,000 5 15 20 
(3) (8) ( 11 ) 

5,000 to 10,000 2 3 5 
(5) (7) ( 1 2) 

10,000 to 100,000 2 - 2 
(9) - (9) 

> 100,000 . 1 0 1 
( 61) - ( 61) 

Total 15 66 81 
(79) (21) ( 100) 

Table 1 presents a summary of the existing and projected 1990 popu

lations for each county and incorporated city within the basin. Popula

tion projections have been made by the Iowa State Department of Health 

(Provisional Projections of the Population of Iowa Counties and Cities: 

1975 to 1990, by James R. Taylor, June, 1972). These projections were 

utilized in determining future waste loads. 

Physiography 

The topography of the major portion of the basin uplands is slightly 

rolling to level. Numerous depressions, formerly sloughs or ponds prior 

to artificial draining, occur on these areas. Rising 20 to 30 feet above 

depressions, low, rounded, elongated ridges separate the broad flat areas. 

Isolated knobs protrude from the landscape. Slopes from bottom lands 

to uplands are steep only when adjacent to the large streams. At the 

southern edge of the basin, upland areas are undulating to strongly 

rolling plains and ridges. The numerous river valleys in the area are 

generally shallow with narrow bottoms. 

The general incline of the basin is to the south and east. The ridge 

which is the western boundary of the basin is part of the divide separating 

drainage to the Missouri River on the west side and drainage to the 

Mississippi River on the east side. 
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TABLE 1 

EXISTING AND PROJECTED POPULATIONS 
FOR WASTE LOAD ALLOCATIONS l 

1970 1990 1970 f990 
ADAIR COUNTY 9,487 9,581 GREENE COUNTY 12,716 13,101 I Stuart * 1,354 1,367 Churdan 598 598 

Dana 118 118 
BOONE COUNTY 26,470 29,867 Grand Junction 967 967 
Beaver 113 119 Jefferson 4,735 5,926 I Berkley 56 59 Paton 329 329 

Rippey 308 308 Ogden 1,661 1, 755 Scranton 751 751 
BUENA VISTA COUNTY 20,693 24,423 GUTHRIE COUNTY 12,243 12,919 I Albert City 683 723 Bagley 365 385 Lakeside 353 373 Bayard 628 663 
Ma rat hon 447 473 
Newel I 877 928 Guthrie Center 1,834 1,935 

I Rembrandt 250 264 Jamaica 271 286 
Menlo 391 413 Storm Lake 8,591 11,620 Panora 982 1,036 Truesdale 132 140 Yale 301 318 

CALHOUN COUNTY 14,292 15,060 MADISON COUNTY 11,558 12,919 I Farnhamvi 1 le 393 414 Earlham 974 1,045 
Jolley 112 118 
Knierim 131 138 POCAHONTAS COUNTY 12,793 13,500 I Lake City 1,910 2,013 
Lohrvi 1 le 553 583 Fonda 980 1,034 
Manson 1,993 2,100 Laurens 1,792 1,891 
Pomeroy 765 806 Varina 140 148 
Rinard 88 93 I Rockwe 11 City 2,396 2,525 POLK COUNTY 286 , 130 384,859 
Some rs 197 208 2,883 8,163 Yetter 47 50 Altoona 

Ankeny 9,151 30 , 077 
CARROLL COUNTY 22,912 27,109 Clive 3,005 7,066 I Des Moines 201,414 211,168 
Arcadia 414 451 Grimes 902 1,182 
Breda 518 564 Urbandale 14,434 48,569 
Carrol I 8,716 11,643 West Des Moines 16,441 28,137 

I Coon Rapids 1,381 1, 505 Windsor Heights 6,303 9,060 
Dedham 325 354 
Glidden 964 1,050 SAC COUNTY 15,573 16,802 
Halbur 235 256 Auburn 329 347 Lanesboro 203 221 Lake View 1,249 1,316 I Lidderdale 173 188 
Ralston 129 141 Lytton 378 398 
Wi 1 ley 72 78 Nemaha 117 123 

Sac City 3,268 3,445 

DALLAS COUNTY 26,085 35 , 383 STORY COUNTY 62,783 106,547 I Adel 2, 419 3,318 Slater 1,094 1,589 Bouton 160 219 
Dal las Center 1,128 1,547 WEBSTER COUNTY 48,391 60,024 I Dawson 232 318 
De Soto 369 506 Ca 11 ender 421 489 
Granger 661 907 Gowrie 1,225 1,423 
Linden 278 381 Harcourt 305 354 
Minburn 378 519 I Perry 6,906 9,074 
Redf i e 1 d 921 1,263 
Van Meter 464 636 
Waukee 1,577 2, 163 

I Woodward 1,010 1 , 385 

* 1970 population includes population for both Adair and Guthr i e Counties. 
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tlatural surface drainage in the basin is generally poor. Immature 

dendrite drainage patterns in most of the basin do not effectively remove 

surface water from upland areas. Surface ditches and drain tile are used 

to facilitate drainage. As much as one half of the area has been arti

ficially drained. 

At the southern edge of the basin, soils have formed from loess de

posits. More active soil erosion in this area has created a well defined 

dendrite drainage pattern. Intermittent drainageways extend to most parts 

of the uplands providing adequate drainage. Bottom lands throughout the 

basin have poor natural drainage and are subject to flooding. 

Upland soils in most of the study area have formed primarily from 

glacial till. Clarion soils occur on the higher portions of the upland. 

The substratum _is rroderately permeable, with small sand and gravel pockets 

being common. ~Jebster soils, occurring on the nearly level, low-lying 

uplands below the Clarion soils, have poor natural drainage. The sub

stratum is moderately permeable. Depressional areas in the flat uplands 

contain organic (muck) material and are poorly drained. At the southern 

edge of the basin, upland soils are formed from loess deposited over 

glacial till. The loess thickness ranges from 3 to 5 feet on strongly 

sloping areas to 10 feet or more on nearly level areas. These soils are 

well drained, and have moderate permeability. 

Terrace soils, such as 0 1 Neil 1, occupy a relatively small portion of 

the basin area, occurring primarily along major streams. These consist 

of outwash sands and gravel, and generally are wel 1 drained. 

Bottom land soils, such as Wabash, occupy stream valley floors. 

Formed from alluvial material, their natural drainage is poor, and per

meability is slow. 

A surficial aquifer overlying the bedrock aquifer is formed by gla

cial drift and alluvium. Although surficial aquifers of glacial drift do 

not generally produce large enough quantities of water for public or 

industrial water uses, they do produce water in sufficient quantities for 

farmsteads and rural residences. 
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Soil conditions on the uplands are variable. Potential pollution 

problems exist for unsealed sewage lagoons because some soils have moder

ate permeability and contain pockets of sand and/or gravel. On flat and 

depressional areas moderately slow permeability and a seasonal high water 

table present problems for the installation of both sewage lagoons and 

septic tank filter fields. 

Alluvial aquifers in river bottoms, expecially those along major 

river valleys and on some terraces, produce large quantities of water. 

Des Moines uses water from the Raccoon River Basin alluvium. These aqui

fers are recharged by precipitation. Water quality is variable even 

in local areas but generally fair to good. 

Potential contamination of groundwater in alluvial aquifers is great. 

The outwash material of terraces is highly permeable. Contaminated sur

face water flowing over these areas infiltrates the soil rapidly. Since 

these aquifers are located adjacent to streams, contaminated groundwater 

can transmit pollution to streams. These areas have severe limitations 

for wastewater disposal because of high permeability on terraces, and be

cause bottom lands have slow permeability and a high water table and are 

subject to flooding. Therefore, all sites where wastewater disposal is 

proposed should be evaluated on an individual basis. 

Streams 

Water contains oxygen required by microorganisms for degradation of 

organic material. The quantity of oxygen available for waste assimilation 

is a direct function of the flow volume. In addition, physical character

istics of the channel establish velocity and turbulence, and determine the 

reoxygenation capability of a stream. Therefore, physical conditions in a 

stream influence the available oxygen supply, and the biological degrada

tion of organic matter and ammonia which occurs naturally. 

Water quality criteria of the state of Iowa must be met at all times 

when the flow of the stream equals or exceeds the statistical seven-day, 

one-in-ten year (7-day, l-in-10 year) low flow. Based upon this flow 
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information and the physical characteristics of the stream, the assimila

tive capacity may be analyzed and allowable discharges determined. 

Low Flow Characteristics - The United States Geological Survey (USGS) 

maintains an extensive nationwide network of stream gaging stations. 

Stream flow and certain water quality parameters are monitored continu

ously at some stations and periodically at others. By extrapolation of 

data from this established network and review of partial-record stations, 

additional flow information may be determined for streams where continuous

record stations are not provided. 

Not al 1 gages in a river basin are of the same period of record; 

therefore, published values of 7-day, 1-in-10 year low flows at different 

gages cannot be expected to correlate exactly because of the statistical 

nature of these values. For example, the sum of the low flows at gages 

5-4840 on the South Raccoon River (16.2 mgd) and 5-4825 on the North 

Raccoon River (7.8 mgd) exceeds the flow 1 isted for gage 5-4845 at the 

confluence of the North and South Raccoon Rivers (20 mgd). 

The low flow in the North Raccoon River, particularly above the gaging 

station near Sac City, is significantly less than .the state ave~age when re

sults are reduced to the common basis of discharge per square mile. The 

flows per square mile in the Middle Raccoon River and South Raccoon River 

are considerably higher than the state average. The following tabulation 

gives a comparison of the flows at the gaging stations in the Raccoon 

River Basin to the average of 84 continuous-record stations within the 

state of Iowa. The table refers to daily average discharges recorded at 

each gaging station regardless of chronological sequence. 

As with the daily flow data presented, the average 7-day, 1-in-10 

year low flow for the North Raccoon River is considerably lower than that 

for the entire state, while the low flows for the Middle and South Raccoon 

Rivers are greater than the state average. The 7-day, 1-in-10 year low 

flows for the North Raccoon River at gage 5-4825 and for the South Raccoon 

River at gage 5-4840 (downstream of the mouth of the Middle Raccoon River) 

are 0.0075 cfs/sq mi and 0.0254 cfs/sq mi, respectively. The state of 

Iowa averages 0.020 cfs/sq mi. 
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State of Iowa Average 

North Raccoon River near 
Sac City (5-4823) 

North Raccoon River near 
Jefferson (5-4825) 

Middle Raccoon River at 
Panora (5-4836) 

South Raccoon River at 
Redfield (5-4840) 

Raccoon River at 
Van Meter (5-4845) 

Des Moines River below 
Raccoon River at 
Des Moines (5-4855) 

Fl ow, in cf s/ sq mi , equa 1 ed or exceeded for 
Percentage of Time Indicated in Column Headings 1 

50 90 95 98 99 

0. 150 

0.087 

0.130 

0. 180 

0. 172 

0. 142 

o. 177 

0.033 

0.017 

0.020 

0.061 

0.053 

0.027 

0.027 

0.024 

0.010 

0.014 

0.050 

0.040 

0.018 

0.016 

0.018 0.015 

0.004 0.002 

0.009 0.007 

0.043 0.039 

0.032 0.028 

0.012 0.009 

0.012 0.010 

Iowa Natural Resources Council, Low-Flow Characteristics of Iowa Streams 
Throu~1966,~ Bulletin No. 10, 1970. 

The Des Moines Water Works withdraws both groundwater and surface 

water from the Raccoon River Basin by means of infiltration galleries and 

river water intakes located 2.7 miles upstream of the mouth of the Raccoon 

River. The net amount of surface water withdrawn was assumed to be minimal, 

based on the understanding that water from the Water Works impoundment, 

Dale 1-bffitt Reservoir, would be released into the Raccoon River upstream 

of the Water Works intakes under extreme (7-day, 1-in-10 year) low flow 

conditions. The withdrawal of groundwater is believed to be quite high 

in this area, and no groundwater contributions to this portion of the 

Raccoon River were assumed. 

Specific USGS gaging station locations are identified for both partial

record and continuous-record stations on Figure 1. Table 2 identifies 

the station number, tributary drainage areas, and the 7-day, 1-in-10 year 

low flow (where available) for each station. 
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TABLE 2 I 

RACCOON RIVER BASIN 

USGS GAGING STATION INFORMATION I 
Station 

1 
Drainage 7-Day, 1-in-10 

No. Stream Location Area Year Low Fl ow I (sq mi) (cfs) (mgd) 

4816 Big Creek Rock City 91.4 <O. 1 <0.065 

I 4816.8
2 

Beaver Creek Beaver 38,5 --- ---
4816.9

2 
W. Beaver Creek Grand Junction 12.8 

4817 Beaver Creek Near Beaver 84 .5 --- --- I 
4818 Beaver Creek Near Berkley 175 

4819 Beaver Creek Granger 314 --- --- I 
4820 Des Moines River Des Moines 6,245 0.47 o. 304 

4821 N. Raccoon River Near Rembrandt 77.4 --- - -- I 4821 .2 N. Raccoon River Near Truesdale 164 --- ---
4821. 7 Big Creek Near Varina 80.0 0 0 

I 4821. 8 L. Cedar Creek Near Fonda 83.5 <O. 1 <0.065 

4822 Big Creek Fonda 196 <0.1 <0.065 

4822.2 Big Cedar Creek Sac City 342 --- --- I 
4823 N. Raccoon River Near Sac City 713 

4823.2 I n d i an C reek Near Lake View 90.2 --- --- I 
4823. 6 Lamp Creek Near Lytton 62.0 <O. 1 <0.065 

4823.8 Lamp Creek Near Lake City 147 --- --- I 4824 N. Raccoon River Near Lake City 1 ,003 --- ---
4824. 1 Lake Creek Near Rockwell City 71.5 

I 4824.2 Lake Creek Near Lake City 128 --- ---
4824.4 Purgatory Creek Near Lanesboro 65.0 

4824.6 E. Cedar Creek Near Somers 62.4 --- --- I 
4824.8 Cedar Creek Near Churdan 151 

4825 ~LRaccoon River Near Jefferson 1,619 12 7,8 I 4826 
2 

Hardin Creek Farnhamvi 1 le 43.7 

482 7 Hardin Creek Near Churdan 74.0 --- --- ·I 4828
2 

Happy Run Churdan 7.58 --- ---
4829

2 
Hardin Creek Near Far! in 101 

I 4830 E.F. Hardin Creek Near Churdan 24.0 0 0 
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Stat ion 
No. 

4830,5 

4831 

4831. 5 

4832 

4832.5 

4833 

4833, 1 

4833. 18
2 

4833.3 

4833.4 

4833.49 

4833.5 

4833.6 

4833.8 

4834 

4834,5 

4836 

4836. 2 

4836.4 

4836.6 

4840 

4842 

4845 

4847 

4855 

4856 

TABLE 2 (Cont.) 

RACCOON RIVER BASIN 
USGS GAGING STATION INFORMATION 

1 Drainage 7-Day, 1-in-10 
Stream Location Area Ye a r Low F 1 ow 

(sq mi) {c fs) {mgd) 

Hardin Creek Near Jefferson 161 . O <0.1 <0. 065 

W.Butterick Creek Farnhamvi 1 le 80. 1 

E.Butterick Creek Near Grand Junction 79.6 <O. 1 <0.065 

Butterick Creek Near Grand Junction 202 <0.1 <0.065 

Green Brier Creek Near Jamaica 65.8 <0. 1 <0 .065 

N.Raccoon River Near Perry 2, 169 16.0 10 

S.Raccoon River Near Guthrie Center 77.2 

Brushy Fork Creek Near Templton 45.0 

Brushy Fork Creek Near Guthrie Center 142 

S. Raccoon River Near Monteith 267 

M. Racoon River Carrol I 6.58 

M. Raccoon River Ne a r Ca r ro 1 1 74.3 

M.Racoon River Near Glidden 138 

Wi 1 low Creek Scranton 51. 8 <O. 1 <O .065 

W i 11 ow C reek Near Bayard 112 

M. Raccoon River Near Bayard 375 

H.Raccoon River Panora 440 

Mosquito Creek Near Linden 67.4 

Mosquito Creek Near Redfield 110.0 

M.Raccoon River Redf ie1 d 609 

S. Raccoon River Red fie 1 d 988 25 16 

Panther Creek Near Adel 56 

Raccoon River Van Meter 3,441 31 20 

Walnut Creek Des Moines 64 

Raccoon River Des Moines 4,872 82 53 

Fourmi le Creek Near Ankeny 59.3 0 0 

Iowa Natural Resources Council, Low-Flow Characteristics of 
Iowa Streams Through 1966, Bulletin No. 10, 1970 

2 Water Resource Data for lowaL. USGS, 1972 
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As indicated in Table 2, sufficient data were not available for iden

tification of low flow at each gaging station. In order to conduct the 

waste load allocation analysis, 7-day, l-in-10 year flow was determined 

for specific gaging stations. These values were obtained utilizing the 

same procedure performed by the USGS, but in some instances, based upon 

less than 10 years of recorded data. For these reasons, verification of 

these values is required as additional flow information becomes available. 

Low flows in the study area portion of the Des Moines River will be 

influenced by Saylorville Dam flow regulation in the near future. Data 

from the Corps of Engineers indicated that the minimum discharge will be 

200 cfs. This value has been used as the 7-day, l-in-10 year low flow at 

Saylorvi lle Dam. 

The frequency of extreme low flows is cyclic within the basin. Due 

to the climatological and geological characteristics of the basin, low 

flows can occur either during August and September or during January and 

February of any given year. In addition, long-term climatological cycles 

have an influence upon stream flow. Based upon this information, analyses 

of critical conditions for defining waste load allocations must be con

ducted for both warm and cold water temperatures. 

Stream Hydrodynamics - The term hydrodynamics refers to the charac

teristics of motion associated with a body of water. As is discussed in 

PART V - WASTE LOAD ALLOCATION METHODOLOGY, two separate means of esti

mating reaeration coefficients were utilized for this study area. The 

flow-reaeration relationship obtained by Dougal was utilized for the 

Raccoon River Basin while the method of Tsivoglou was used for the Des 

Moines River and its tributaries other than the Raccoon River. Each of 

these methods requires estimation of different hydrodynamic characteris

tics . Use of the Dougal reaeration coefficient requires only stream 

velocity so that time of travel may be estimated. The Tsivoglou method 

requires both stream velocity and slope. 
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Use of the Dougal method requires that stream velocity and distance 

be input so that the time of travel may be computed. Determination of 

distance is accomplished by use of USGS topographic maps. Determination 

of stream velocity at the 7-day, l-in-10 year low stream flows is approxi

mated at each USGS gaging station. Velocities at points between the 

gaging stations are obtained by interpolation of the values at the gaging 

stations. 

The Tsivoglou method is based upon a relationship involving stream 

velocity and slope which allows definition of reaeration rate constants 

within particular reaches of a stream based upon cross section and slope 

information. The two physical characteristics which are required to 

define the reaeration rate constants are the slope of the water surface 

and the time of travel for each reach. 

The effect of Saylorville Reservoir on the water surface slope at 

lm,, flows is not known. Approximation of the water surface slope at 

7-day, 1-in-10 year low flow is made by assuming the slope of the water 

surface to be essentially the same as the slope of the stream bottom. 

Stream bed slopes have been obtained from the information on USGS topo

graphic maps. Channel slopes in the Des Moines River range from approxi

mately 0.4 ft/mi to approximately 3.3 ft/mi. Water slope for the reach 

upstream of the lov-1 head dam in Des Moines has been estimated as 0.10 ft/mi. 

Determination of time of travel is only dependent upon distance 

traveled and stream velocity. Distance is measured by use of USGS topo

graphic maps. Determination of stream velocity is described in detail in 

PART V. The two physical characteristics required to calculate stream 

velocity are the width of the stream and value of the Manning coefficient 

(
11 n11

). Values of both the width and 11n11 are dependent upon the stream 

flow, and must be determined at the 7-day, 1-in-10 year low flow. Values 

for these two characteristics can be obtained at USGS gaging stations, 

but data available do not usually include measurements at the 7-day, 

1-in-10 low flows. Available data must be extrapolated to obtain an 

approximate value for these characteristics under . low flow conditions. 
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Since there are relatively few USGS gaging stations at which these charac

teristics may be obtained, the values of 11 n11 and stream width for other 

reaches of the s tream must be estimated from the approximations available 

at the gaging stations and from field observations. Field observations 

of stream widths at low flows (not necessarily 7-day, l-in-10 year low 

flows) also aid in estimating stream widths under the low flow condition. 

The approximate 11 n11 values at the gaging stations, visual examination of 

the stream, and use of the method for estimating 11 n11 presented in Open 

Channel Hydraulics (by V. T. Chow) are all aids in estimating 11 n11 values 

for stream reaches which do not have a USGS gaging station. 

16 
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General 

PART 111 

WATER QUALITY 

The main objective of determining allowable waste loads is protection 

and enhancement of water resources to ensure acceptable conditions for 

designated uses. Identification of realistic waste load allocations is 

aided by knowledge of the existing water quality resulting from the inter

action of man with nature within the study area. 

Iowa Water Quality Standards establish a baseline for evaluating 

adequate stream quality under existing and projected discharge conditions. 

The National Water Quality Criteria, as proposed by the Federal Environ

mental Protection Agency (EPA), provide an additional measure of the ade

quacy of existing water quality. 

Existing water quality for the South Raccoon River, Middle Raccoon 

River, North Raccoon River, and the Des Moines River has been identified 

based upon analyses of available data obtained from various sources. The 

data indicate some areas with degraded water quality and provide limited 

information on overall water quality within the basin. Review of existing 

data shows major deficiencies in the extent of water quality monitoring 

in the study area. 

Water Quality Criteria 

Water quality criteria define the constituent levels which will pro

tect the utility of the water resource for multiple uses. Concentrations 

of water quality parameters in a 11 pristine11 state are impossible to locate 

or estimate because of the activities of man within the basin. Existing 

criteria are the standard against which water quality parameters are com

pared to determine the quality of a stream. Differences between existing 

quality and criteria establish a basis for defining waste load allocations. 

_Iowa Department of Environmental Quality Regulations - Regulations 

promulgated by the Iowa Water Quality Commission specify water quality for 

17 
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all surface waters within Iowa. Powers and authorities of IDEQ are de

fined in the Code of Iowa, 1973, Sections 455B.32(2) and 455B.35 . Specific 

regulations are given in the 11 lowa Departmental Regulations - Department 

of Environmental Qual i ty 11 
( I DR-DEQ). 

The most important regulations applicable to the study area are iden

tified in Chapter 16, Sections 1 and 2, 11Water Quality Standards 11 of the 

IDR-DEQ. This document specifies the stream quality requirements for the 

following use classifications: 

Class A - Body Contact Recreation 

Class B - Wildlife, Nonbody Contact Recreation and Aquatic Life 

Class C - Potable Water Supply 

In accordance with use classifications, certain streams within the 

basin must satisfy the water quality standards for Class B (warm water), 

Class C, and certain designated areas must satisfy the Class A require

ments. Figure 2 indicates which streams within the study area must satisfy 

Class A, Class B, and Class C requirements. Other streams have not been 

classified and must satisfy General Water Quality Criteria. Tables 3, 4, 

5, and 6 summarize the applicable standards for the classifications. 

Class Buses apply to waters which will support both cold and warm 

water fisheries, and different sets of criteria are enumerated for each 

use. Al 1 Class B streams within the basin study area must satisfy criteria 

for warm water fisheries. Therefore, Table 3 contains stream standards 

applicable for warm water fisheries. 
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Water Qual lty 
Parameter 

Dissolved 
Oxygen 

pH 

Turbidity 

Feca I Co I i forms 

Temperature 

Chemical 
Constituents 

TABLE 3 

W~TER QUALITY STANDARDS 

Class A 

Not less than 6.5, nor 
greater than 9.0. Maxi
mum change permitted as 
a result of a waste dis
charge shall not exceed 
0.5 pH units. 

Shall not be increased by 
more than 25 Jackson 
turbidity units by any 
point source discharge. 

Maximum allowable count 
of 200 per 100 ml when 
the count is attribut
able to waste discharges 
which may contain human 
pathogens or parasites . 

Class B 

At least 5,0 mg/I during 
at least 16 hours of any 
24-hour period. 

At all times equal to or 
greater than 4.0 mg/1. 

Not less than 6.5, nor 
greater than 9,0. Maxi
mum change permitted as 
a result of a waste dis
charge shall not exceed 
0.5 pH units. 

Shall not be increased by 
more than 25 Jackson 
turbidity units by any 
point source discharge. 

Shall not exceed 2,000 per 
100 ml, except when waters 
are materially affected by 
surface runoff. 

Maximum increase of 5° F. 
The rate of temperature 
change shat 1 not exceed 
2° F per hour. Maximum 
allowable stream tempera
ture is 90° F. 

Maximum increase for lakes and 
reservoirs is 3° F. The rate 
of temperature change shall 
not exceed 2° f per hour. 
Maximum allowable tempera
ture is 90° F. 

The concentrations given in 
Table 6 shall not be 
exceeded at any time the 
flow equals or exceeds the 
]-day, 1-in-10 year low 
flow unless it is known 
that the material is from 
uncontrollable nonpoint 
sources. All substances 
toxic or detrimental to 
aquatic life shal 1 be 
limited to non-toxic or 
non-detrimental concentra
tions in the surface water. 

20 

Clas s C 

Not less than 6.5, nor 
greater than 9,0. 

The concentrations given in 
Table 6 shall not be 
exceeded at the point of 
withdrawal. Allowable levels 
of radioactive substances are 
given in Table 5, All sub
stances tox ic or detrimental 
to humans or detrimental to 
treatment processes shal I be 
1 imited to non-toxic or non
detrimental concentrations in 
the surface water. 



TABLE 4 
WATER QUALITY STANDARDS 

GENERAL WATER QUALITY CRITERIA 

Such waters shall be free from substances attributable to municipal, 
industrial or other discharges, or agricultural practices that will 
settle to form objectionable sludge deposits. 

Such waters shal 1 be free from floating debris, oil, grease, scum, and 
other floating materials attributable to municipal, industrial or other 
discharges, or agricultural practices in amounts sufficient to be 
unsightly or deleterious. 

Such waters shall be free from materials attributable to municipal, indus
trial or other discharges, or agricultural practices producing color, 
odor, or other conditions in such degree as to create a nuisance. 

Such waters shall be free from substances attributable to municipal, in
dustrial or other discharges, or agricultural practices in concentrations 
or combinations which are toxic or harmful to human, animal, plant, or 
aquatic life. 

The turbidity of the receiving water shall not be increased by more than 
25 Jackson turbidity units by any point source discharge. 

TABLE 5 

WATER QUALITY STANDARDS 
RADIOACTIVE SUBSTANCES - CLASS C 

Gross beta activity: Shall not exceed 1,000 picocuries per 1 iter. 
Radium 226: Concentrations shall not exceed 3 picocuries per liter. 
Strontium 90: Concentration shall not exceed 10 picocuries per liter. 
Other radionuclides: Annual average concentration for the 168-hour week 

as set forth by the International Commission of Radiological Protection 
and the National Committee on Radiation Protection - Handbook 69. 
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TABLE 6 

WATER QUALITY STANDARDS 
CHEMICAL CONSTITUENTS 

Chemical Constituent 

Ammonia Nitrogen-N 

Nitrate 

Phenols (other than natural sources) 

Total Dissolved Solids 

Chlorides 

Arsenic 

Bari um 

Cadmium 

Chromium (hexavalent) 

Chromium (trivalent) 

Copper 

Cyanide 

Fluoride 

Lead 

Mercury 

Selenium 

Zinc 

Allowable 
Class B 
(mg/1) 

2.0 

0.001 

750. 

250. 

1 • QQ;', 

1 • QQ ;', 

o. 05 7' 

O. 05 ;'< 

1. QQ;'< 

0.02;', 

0.025 

0.10* 

0.005* 

1 .00* 

1.00* 

Concentration 1 
crass-c~ 
(mg/1) 

45.0 

0 . 001 

750. 

250. 

0.05 

1.00 

0.01 ;'<;'< 

0.05;b'< 

1.00 

0.025 

1.5 

o. 05*;'< 

O. 005;',;\• 

0.01 ;'<;'< 

0.00 

1Not to be exceeded when flow is equal to or greater than the 
7-day, 1-in-10 year low flow unless from uncontrollable non
point sources. 

2shall not be exceeded at point of withdrawal. 

*The sum of the entire heavy metal group shall not exceed 1 .5 mg/1. 

**Sum of these constituents shal 1 not exceed 1 .5 mg/1. 
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Federal EPA Regulations - In conformance with 1972 Federal Water 

Pollution Control Act Amendments [Section 304(a) (1) and (2), Public Law 

92-500], EPA has published "Proposed Criteria for Water Quality." Under 

existing· legislation, major programs which will be affected by the criteria 

are: 

Water Quality Standards 

Toxic and Pretreatment Standards 

Water Quality Inventory (monitoring) 

Toxic and Pretreatment Effluent Standards 

National Pollutant Discharge Elimination System 

Ocean Discharge Criteria 

The major objectives of the EPA water quality criteria are to provide 

protection of all waters and improve natural water quality. The means by 

which this wil 1 be accomplished is best described by the following: 

"EPA Water Quality Criteria will be incorporated into revised State 
water quality standards under the direction of EPA Regions by means 
of pol icy guide I ines developed by the EPA Office of Water Planning 
and Standards. Those guidelines have provisions for waters to be 
exempted from specific criteria on a case-by-case basis for specified 
periods when naturally occurring conditions exceed limits of the EPA 
criteria or other extenuating conditions prevail to warrant such 
exempt ions . 11 1 

These criteria are to provide the protection necessary to sustain 

recreational uses in/on the water, and for the preservatior. and propaga

tion of desirable aquatic biota. This level of protection ensures the 

suitabi 1 ity of all waters for other uses. Based on the latest scientific 

information, these criteria define the water quality necessary to satisfy 

1983 interim goals [Section 101 (a) (2), Public Law 92-500]. 

The "Proposed Criteria for Water Quality" are not used in evaluating 

water quality for this study. However, a comparison between proposed EPA 

criteria and IDEQ water quality standards for Class B streams (warm water 

fisheries) is presented in Table 7 for reference. 

111 Proposed Criteria for Water Qual ity, 11 Volume 1, U. S. Environmental 
Protection Agency, Washington, D.C., October, 1973, p. 17. 
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TABLE 7 
COMPARISON OF WATER QUALITY CRITERIA 

Water Qua I i ty 
Parameter 

pH 

Alkalinity 

Acidity 

Anwnonia 

CadmiUT1 

Chlorine (free) 

Chromium (hexavalent) 

Chrc:rnium (trivalent) 

Copper 

Cyanide 

lead 

Mer cury 

Nickel 

Phosphorus 

Zinc 

IDEQ Class B Water 
Qyal ity Standards 

6.5 - 9 . 0 

EPA Proposed Criteria 
for Water Quality 

6.0 - 9.0 

30 - 130 mg/I 

Addition of acids 
unacceptab 1 e 

2 . 0 mg/1-N 0.02 mg/1-N maximu-n 
(anYllonia plus arrwnonium ion) (ar11nonia only) or 0.0~ 

of the 96- hour Lc
50 

O. 05 mg/I 

0.05 mg/I 

1.0 mg/I 

0.02 mg/I 

0.025 mg/I 

0.10 mg/I 

5.0 ug/1 

1. 0 mg/I 

0.03 mg / 1 - hard water
2 

0,004 mg/I - soft water 

0.003 mg/I - chronic 
exposure 0.05 mg/1 - 30 
minute exposure 

O.OJ mg/I 

0.03 mg/I 

0.101of the 96-hour 

LC50 

0.051of the 96-hour 

LC50 

0.03 mg/I 

0.2 ug/1 - s ingle 
occur ranee 
0.5 ug/1 - average 
concentration 

0.02 of the 96-hour 

LC50 
I 

25 ug /1 -P 3 I akes and 

~;~e:;;:~; - streams) 

O.OOj of the 96-hour 
LC50 

L~'-O !de~tifies the con~entration at which 50 percent of the test organisms 
d1, w, thin the stated t 1me period. 

-
~~~:.water is defined as ha ving a total hardness of 100 mg/1 as caco

3 
or 

Concentrations required to prevent nui sance aquatic plant growths where 
phosphoru s is the limiting cons t i tuent . 

- Ill - .. - -

Water Qua! ity 
Parameter 

Fecal .Col iforms 

Dissolved Sol ids 

Temperatu re 

Pesticides 

Turbidit y 

Radioacti..-ity 

Dissolved Oxygen 

Sulfides 

Detergents (as LAS) 

Qi, s 

Phthalate Esters 

Polychlorinated Biohenvls 

Taint i ng Substances 

4 Rt"fer to Table 4. 

IDEQ Class 8 'w'ater 
Oual ity Standards 

200 per 100 I'll - Cl a ss A 
waters 
2,000 per 100 ml -
Class B waters 

750 mg/I 

Less than 25 Jackson 
Turb idi t y Un i t increase 
fron any oo int sou rce. 

5. 0 ,...g/1 for at least 
16 hours of anv 24-hour 
oericd. Never less than 
4.0 r-g 1 1 at anv tine. 

EPA Proposed Criteria 
fpr Water Qya Ii ty 

2 ,000 per 100 ml average -
non-recreational waters 200 
per 100 ml average - recreationa l 
waters. 

Bio-assay to be used to determine 
limits of tolerance of aquatic 
ecosystem . 

0. 01 of the 96-hour LC50
1 for those 

pes t icides not 1 isted i n Reference 7. 

Compensation point may not be changed 
by more than 10 percent. 

6.8 mg/I at 1.5~ C 
6.8 mg/I at 7.7 

0
c 

6.5 mg / I at 16 . 0
0 

C 
6.2 mg/I at 21.0 C 
5.8 mg/I at 27 . 5° C 
5.8 mg/I at 36.0° C 
Never less than 4.0 mg/I for a 24-hour 
or less perbod when water temperatures 
exceed 31 . o C. 

0.002 mg/I 

0.2 mg/I - maximum or 0.05 of the 
96-houc Lc

50 
I 

No visible oil 
0.05 of the 96-hour Lc

50
1 

0.3 ug / 1 

0. 002 ug/1 

5 
6 
7 
8 

Refer to :troposed Criter a f,·,r· W.!tC!'r Qu.alih. • Er.\. r- 144-1 70. 
RC!'fer to }roposed Cr~tC!'r a for l.latf' r Qual it,. EP'.\, o. 141-143. 
~l"fer to P~oposed Cr,ter a for \later Qu,:,I it, . ' EP'.\, r. 125 . 
l~;~~r p~~~•.;~_and Treat~nt. " ~r i.:an -.....crn .. ~,..-i.. ~ ~~h.,cia tioo. Inc. 

.. - - - - - - - - -



Water Quality Criteria Summary - Examination of Table 7 indicates 

both differences and similarities between proposed EPA criteria and Iowa 

water quality standards. Many parameters not limited by Iowa criteria 

are to be regulated by EPA. Since proposed EPA criteria must be incor

porated into Iowa criteria through resolution of differences with the state 

of Iowa, evaluation of existing stream quality using EPA criteria would 

not provide meaningful results. Thus, for purposes of this study, IDEQ 

standards will be utilized. 

Iowa standards are either more stringent or comparable to proposed 

EPA criteria for all parameters except trivalent chromium, lead, mercury, 

and dissolved oxygen (DO). Differences may exist between the two agencies 

for other toxic materials; however, since EPA values are based upon bio

assay determinations of toxic concentrations, a direct comparison is not 

possible. 

Initial review of ammonia levels suggests EPA criteria are much more 

stringent than Iowa standards. However, EPA criteria refer to the con

centration of un-ionized arrrnonia while Iowa standards specify total ammonia 

concentration. The differences between the Iowa 2.0 mg/1 total ammonia 

standard and EPA criteria depend on stream pH as evidenced below: 

pH (NH/) (NH 3) Total Arrrnonia 

(mg/ 1-N) (mg/1-N) {mg/1-N) 

6 39,98 0.02 40.00 

7 3.62 0.02 3,64 

8 0.36 0.02 0.38 
lfote: Values based upon the dissociation constant 

at 25° C. 

Existing Water Quality 

Data Sources - Because of the short length of the Des Moines River 

within the study area, only the water quality within the Raccoon River 

Basin will be investigated. The evaluation of water quality data herein 

is based upon data collected by the State Hygenic Laboratory. Some data 
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are available from other Federal, State, and local agencies; but these 

data are scattered, both in time and over the basin, and are not useful 

in evaluating water quality. No additional sampling, gaging, or quality 

analyses were initiated specifically for this program. 

The locations of al 1 sampling stations collecting data utilized for 

this report are shown on Figure 3. All of the water quality data used 

in this evaluation have been obtained since 1971. 

South Raccoon River - This stream rises in Audubon County and ends at 

the confluence with the North Raccoon. The Middle Raccoon River is tribu

tary to this stream in the lower reaches. Report No. 74-21, "Iowa Internal 

Stream Quality Study, 11 contains the only available data for the South 

Raccoon. These data were taken from August Through December, 1973. 

The only sampling station is near Van Meter only a few miles upstream 

from the confluence with the North Raccoon River. This station is also 

downstream of the confluence of the Middle Raccoon with the South Raccoon. 

The sampling station is distant from any upstream wastewater dischargers, 

and there are no violations of stream quality criteria. Data from this 

sampling station are summarized in Table 8. Fecal coliform counts are 

higher than would be expected, but no other parameters indicate pollution 

of the stream. Stream flows during the August through December sampling 

period were much higher than those no~mally encountered. 

Data, for the period sampled at this station, show very good to 

excellent stream water quality. However, nothing is known of stream 

water quality during periods of low flow. 

Middle Raccoon River - There is no definitive data on existing water 

quality of the Middle Raccoon River. 

North Raccoon River - This stream rises in Buena Vista County and 

ends at the confluence with the South Raccoon. Following are reports 

which give comprehensive water quality data on this stream: Report No. 

72-49, "Winter Water Quality of the North Raccoon River, 11 containing data 

taken in February, 1972; Report No. 71-41, 11Winter Water Quality of the 

North Raccoon River," with data taken in February, 1971; Report No. 72-53, 
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N 
00 

Parameter 

Temperature (° C) 

Dissolved oxygen (mg/1) 

Fecal coliform (MPN/100 ml) 

pH 

Total Kjeldahl nitrogen (mg/1) 

Ammonia n i trogen (mg/1) 

Nitrate nitrogen (mg/1) 

Total suspended sol ids (mg/1) 

Phosphate (filtrable) (mg/1) 

BODS (mg/ 1) 

Total chromium (mg/1) 

Hexavalent chromium (mg/1) 

Arsenic (mg/ 1) 

Bari um (mg/ 1) 

Cadmium (mg/1) 

Coppe r (mg/ 1 ) 

Lead (mg/1) 

Mercury (mg/1} 

Zinc (mg/1) 

TABLE 8 

WATER QUALITY DATA 
SOUTH RACCOON RIVER - NEAR VAN METER 

-
Date of ,Samp 1 i ng 

Aug. 20, 1973 

25 

8.4 

200 

8. 15 

0.76 

0.10 

s.o 

2 

0.01 

0.01 

Sept. 17, 1973 Oct. 15, 1973 

13.5 15.5 

9.5 9.6 

12,000 3,500 

7.8 7-95 
0.64 o.88 

0 . 38 0.36 

3.6 s.8 

334 

0.04 

2 

0.01 0.01 

0.01 0.01 

0.01 

0.2 

0.01 

0.01 

0.01 

0.02 

Nov. 13, 1973 

8.5 

1 1. 7 

700 

7.9 

0.66 

0.08 

6.0 
'•. 

60 

0.13 

0.01 

0.01 

0.01 

0.2 

0.01 

0.01 

0.01 

0.02 

------------------
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11 lnvestigations of the North Raccoon River Fish Kill,t 1 containing data 

taken in April, 1972; Report No. 74-21, ''Iowa Internal Stream Quality 

Study, 11 with data taken from August through December, 1973; and unpublished 

data taken during 1971 and 1974. 

Based on the above data, dissolved oxygen and ammonia nitrogen pro

files were obtained for dates in the month of February for the years 1971, 

1972, and 1974. Figure 4 gives the dissolved oxygen profiles for these 

dates and Figure 5 the ammonia nitrogen profiles. Under summer conditions 

(no ice cover and temperatures high enough for nitrification), the data 

give dissolved oxygen and ammonia nitrogen profiles (Figures 6 and 7) for 

April of 1972, August of 1971, and June of 1974, All of the surveys under 

winter conditions show violation of either the ammonia nitrogen or dis

solved oxygen standards, or both. Under summer conditions there were no 

violations of either of the stream standards except for ammonia nitrogen 

in April, 1972. All stream quality criteria violations have been directly 

attributed to wastewater discharges according to the State Hygenic Labo

ratory. Winter and summer water quality data gathered in the stream sur

veys conducted in 1971 through 1974 are summarized in Tables 9 through 14. 

Samples with low dissolved oxygen and high ammonia concentrations generally 

had higher B0D5 and phosphate concentrations and fecal coliform counts. 

Some high fecal coliform counts may be due to surface runoff. Summer Boo5 
concentrations were sometimes 2 to 3 times greater than winter values with 

little effect upon dissolved oxygen concentrations. High stream flows 

during most of the surveys contributeJ to generally good water quality. 

Stream flows during each survey are compared to the 7-day, l-in-10 year 

low stream flow in Table 15. 

The dissolved oxygen . and ammonia nitrogen profiles indicate that 

during winter conditions wastewater discharges will have an adverse impact 

upon stream quality, but do not necessarily indicate what stream quality 

conditions may be under low stream flows. 
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TABLE 9 

WATER QUALITY DATA 1971 
NORTH RACCOON RIVER 

Storm Lake - Sac City - Lake Ci ty - Jefferson - Cooper -
Co . Rd . c-49 N of Nemaha - Co. Rd . D-42 Hwy . 175 W of Co . Rd . E-53 Co . Rd . E-57 

Storm Lake Co. Rd. D-1~ Below Sac City Lake City Above Jefferson E of Cooeer 
Parameter ~ Feb. 16 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

Temperature ( ° C) 0 0 0 0 0 0 0 0 0 0 

Di ssol ved Oxygen (mg/ 1) 8 . 8 7.0 5. 9 5. 5 3.9 4 . 6 4 . 9 3.2 3. 5 2.4 

Fecal Col iforms (MPN / 100 ml) 510 730 5,000 3, 000 2,900 3,200 350 120 570 4,800 

\JJ 
N 

Conductance (Hicromhos) 94 110 110 84 

pH (SU) 7 . 3 7.6 7.4 7-9 7. 35 7.45 7.45 7 . 2 7. 7 7.3 

Organ ic Nitrogen (mg/1) 0. 51 0. 80 0.89 1. 1 0 . 72 0.80 0.75 o.48 0.31 0.49 

Anmon i a Nitrogen (mg/ 1) 0 . 46 o . 69 12 13 6.6 5.4 3.5 1. 1 1 .6 0 . 93 

Nitra t e Nitrogen (mg/ 1) 3.6 3. 6 2. 4 2. 4 2.4 2 . 3 3. 6 4 . 0 3. 6 4 . o 

Total Sol ids (mg/ 1) 730 673 

Total Volatile Solids (mg/ 1) 224 201 

Total Suspended Sol ids (mg/ 1) 50 12 

Volatile Suspended Solids (mg /1 ) 14 2 

Phosphate (Filtrable) (mg/ 1) 0.7 0.9 6.6 6.8 3.6 3. 1 2. 2 1. 1 1.4 1. 1 

Total Phosphate (mg/1) 0 . 7 1.0 6.8 7.2 3. 8 3. 5 2.3 1.1 1.4 1.1 

BOD
5 

(mg/1) 2 4 4 5 2 4 <1 2 <1 

COD (mg/1) 12 . 1 24 . 8 30 . 3 41.3 24 . 2 31.0 20.2 14.1 24.8 12. 1 



Pa rame re-

Temperature (' Cl 

Di ssol ved Oxygen (mg / 1) 

Fecal Col iforms (H PN ' lOO ml ) 

Conductance (Hi cromhos ) 

~ pH (SU) 

Organic Nitrogen (mg 1 1) 

Anmonia Nitrogen (mg ' l ) 

Nitrate Nitrogen {mg/ 1) 

Total Sol ids {mg/ 1) 

Total Volatile Sol ids (mg/1) 

Total Suspended Sol ids (mg/ 1) 

Volat i le Suspended Sol i ds (mg / I) 

Phosphate (Filtrable) {mg/ I) 

To t al Phosphate {mg/ I) 

BODS {mg ' l) 

COD {mg/1) 

Dawson -
Co . Rd . P-46 

N of Dawson 
Feb.~ Feb . 15 

0 0 

2. 4 2. 1 

2,700 3,000 

95 

7 . 4 7 . 4 

0 . 67 0 . 55 

0 . 88 I . 2 

4. 0 3.2 

1.1 1. 3 

1.1 1. 5 

3 2 

18 . 2 18.6 

TABLE 9 (Cont,) 

WATER QUALITY DATA 1971 

NORTH RACCOON RIVER 

Perry - Minburn -
Co . Rd . P-58 Co. Rd . F-31 

S of Perry W of Minburn 
~ Feb . 15 ~ ~ 

0 0 0 

1. 3 1.6 0 . 6 

8,000 4,000 

99 

7.3 7.45 

0 . 89 0.57 

2. 2 2.3 

4 . 0 3. 6 

1. 5 1. 6 

I . 7 1.6 

2 2 

20 . 2 24.8 

Dallas Center - Adel - Van Meter -
Hwy . 44 W of Below Hwy . 69 Co. Rd . R-16 
Dal las Center Bridge (Above Dam) Above 1-80 
~ Feb. 15 Feb. 9 Feb . 15 Feb . 9 Feb. 15 

0 0 0 0 

0.6 0 . 35 0.7 6.4 

1,200 2,200 

7 . 3 7 . 3 

0 . 51 0 . 48 

2. 3 1. 9 

4.0 4.0 

622 

220 

3 

0 

1.4 1.4 

1 .s 1. 5 

1 

14. 1 14.1 



TABLE 10 

WATER QUALITY DATA 1972 
NORTH RACCOON RIVER 

Storm Lake Nemaha Sac City Lake City Jefferson 
E of H~. 71 Co. Rd. D-15 Co. Rd. D-42 Hwl• 175 Co. Rd. E-53 Co. Rd . E-57 

Parameter Feb. 22 Feb. 22 Feb. 22 Feb. 22 Feb. 22 Feb. 22 

Dissolved Oxygen (mg/1) 9, 1 10.0 6.2 7.5 8. 7 8. 1 

Fecal Col iforms (MPN/1 00 ml) 300 70 4,500 140 20 410 

Conductance (Microrrhos) 1,100 980 970 930 900 860 

pH (SU) 7.2 7.25 7,35 7,35 

0 rgan i c Nitrogen (mg/1) 1.3 0. 81 o. 72 0.52 0.41 o.48 

Arrmonia Nitrogen (mg/1) 9 , 3 4.5 2.6 1.7 0.87 0.96 

Nit rate Nitrogen (mg/1) 1.6 1. 6 1.6 1.5 1.4 1.3 

Total So 1 ids (mg/1) 667 640 570 557 

Total Volatile Solids (mg/1) 139 135 105 99 

Total Suspended Sol ids (mg/1) 11 7 4 13 

Volatile Suspended Sol ids (mg/1) 6 4 0 0 

Phosphate (Filtrable) (mg/1) 3,4 1. 4 0.90 0.55 0.29 0.33 

Total Phosphate (mg/1) 3,5 1.4 0.97 0.59 0. 31 0,37 

w BODS (mg/1) 9 4 4 3 4 5 
_.,.. 

COD (mg/1) 36. 7 20.4 16.3 12.2 12.2 12 . 2 

Perry Min burn Dal 1 as Center Adel Van Meter 
Co. Rd. P-46 H~. 141 Co. Rd. P-58 Co. Rd. F-31 Hwi. 44 Hwi, 169 Co. Rd. R-16 

Feb. 23 Feb. 23 Feb. 23 Feb. 23 Feb. 23 Feb. 23 Feb. 23 

Dissolved Oxygen (mg/1) 6 . 9 5.6 4.6 7 . 1 5.7 5.4 9.0 

Fecal Co 1 i forms (MPN/100 ml) 240 500 8,600 4,500 2,400 1,900 2,600 

Conductance (Micromphos) 860 970 910 910 900 910 890 

pH (SU) 7,3 7-3 7. 35 

0 rgan i c Nitrogen (mg/1) 0. 43 o. 71 0.61 0.57 o. 67 1. 1 o.87 

Armonia Nitrogen (mg/1) 0.88 7. 7 3.5 3. 1 3. 1 4.2 3,7 

Nitrate Nitrogen (mg/1) 1. 4 o.s 0.3 1 .4 1.4 0.9 1.0 

Total Sol ids (mg/1) 556 572 546 

Total Vo 1 at i 1 e So 1 ids (mg/1) 120 122 112 

Total Suspended Solids (mg/1) 6 20 7 

Volatile Suspended Sol ids (mg/1) 1 10 0 

Phosphate (Fi ltrable) (mg/1) 0. 32 o. 79 0.64 o.65 0.60 0.59 0.61 

Total Phosphate (mg/1) o. 35 o. 82 0.68 o. 74 o.66 o.65 o.67 

BODS (mg/1) 3 6 4 4 4 4 5 
COD (mg/1) 14. 3 12 . 3 8.2 10.2 10.2 12. 3 16.4 
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Pararreter 

Telf4)erature (° C) 0 0 0 

Dissolved Oxygen (mg/1) 13, 1 12. 3 11. 8 

Fecal Coli forms ( MPN/100 ml) 50 1,400 1,200 

Conductance (Micronnos) 920 990 980 

pH (SU) 7,8 7,8 7,8 

0 rgan i c Nitrogen ( mg/ 1) 0. 08 0. 28 o. 28 

AllYllOn i a Nitrogen (mg/ 1) 0.09 3,4 2. 1 

Nit rate Nitrogen (mg/1) 9.5 8.0 8.5 

Total Sol ids (mg/1) 594 639 622 

Total Volatile Sol ◄ ds (mg/1) 229 234 237 

Total Suspended Solids (mg/1) 0 0 0 

Volatile Suspended Sol ids (mg/1) 0 0 0 

Phosphate (Fi 1 t rab 1 e) (mg/1) 0.08 0.52 0. 39 

Total Phosphate (mg/1) o. 10 0.52 0,39 

BODS (mg/1) 3 2 3 
COD (mg/1) 8 10 6 

TABLE 11 

WATER QUALITY DATA 

NORTH RACCOON RIVER 

FEBRUARY 5, 1974 

N 
..:r I 

I I 
Cl >-

>- .., "' .., . ·- ,-.. 
·- -0 u-
uo:: "' . u • .>I. >-
"'0 .. 3: 
v,u _J :,: 

0 0 

11. 8 11. 8 

450 180 

960 910 

7,8 7.8 

0.41 o. 47 

o. 81 0.65 

8.0 8.5 

"" I U'\ 
I 

C u.l 
0 "' . 
L -0 
"'0:: .... ..... 
"'0 -, u 

0 

11.9 

50 

860 

7,8 

0.57 

0.51 

7.0 

623 602 558 

241 187 223 

0 0 0 

0 0 0 

0.24 0.22 0. 23 

0.24 0.22 0. 23 

3 3 2 

8 4 8 

a Ill·,. llll .} --

en 
L "' "' a, ;;:. "' I ..:r "' 
.., 

I I I C >- E L 
C 0. 0. I u. "' 0 u 3:"' "' "' . I ,; I ,; C • ..:r :,: Cl .., 
L -0 L -0 111..:r I l "'0:: >-O:: c::-"' :::, 0:: "' 3:"' .... L .0 - 0 > 0 ..... L • L • C • - >- .,_ 0 Ca, 

"' 0 "' 0 "' 0 ·- 0 "'3: -0 "'.0 IU I 
-, u 0. u 0. u :>::u Cl :,: <t al <t ;:,, -

0 0 0 0 0 0 0 

11. 7 11.6 11. 5 11.4 11. 4 11. 4 12. 7 

140 330 290 240 300 160 90 

860 840 820 820 770 Boo 790 

7.6 7.7 7.7 7.7 7. 75 7. 7 7.8 

0.51 0. 51 o.49 0,57 o.67 o.63 0.73 

0.43 0.40 0,45 0.51 0.52 0.48 0. 43 

8.5 8.0 ·7 .5 8.0 8.0 7.5 7.0 

568 565 556 549 551 546 541 

223 165 209 211 1 Bo 123 201 

0 0 0 0 24 0 0 

0 0 0 0 0 0 0 

0. 23 0.25 0.23 0.26 0.29 0. 26 0.28 

0.25 0.27 0.26 0.27 0.29 0. 27 0.28 

2 3 3 3 3 3 4 

8 4 6 6 8 10 12 



TABLE 12 

WATER QUALITY DATA 

NORTH RACCOON RIVER 

AUGUST 25, 1971 

Van Meter 
Nemaha Lake City Jefferson Dawson Dallas Center 1/2 mi N of 1-80 

Parameter Co. Rd. D-15 Hwy. 175 Co. Rd. E-53 Co. Rd. P-46 Hwy. 44 Co. Rd. R-16 

Temperature (° C) 18. 3 19.4 21. 1 22.8 24.4 25.5 

Dissolved Oxygen (mg/1) 6.2 7.3 8.2 9.5 10.9 12. 3 

Fecal Coliforms (MPN/100 ml) 1,900 310 300 500 500 350 

Conductance (Micrormos) 
\JJ pH (SU) 8.2 8. 1 7-9 8. 1 8.3 8. 2 0' 

Organic Nitrogen (mg/ 1) 1.9 1. 1 1.2 1.3 1. 7 1. 4 

Ammonia Nitrogen (mg/ 1) 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

Nitrate Nitrogen (mg/1) <0.1 <O. l <0.1 <0.1 <O. l < 0.1 

Total Solids (mg/1) 782 527 496 462 432 469 

Total Volatile Sol ids (mg/1) 180 153 146 138 150 157 

Total Suspended Solids (mg/1) 82 23 44 82 23 53 

Volatile Suspended Solids (mg/ 1) 4 19 13 26 21 14 

Phosphate (Filtrable) (mg/1) 2.4 0.4 o. 1 0.2 0.3 0.2 

Total Phosphate (mg/1) 2.6 0.5 0.3 0.5 0.8 0 . 6 

BODS (mg/1) 7 6 7 9 11 9 

COD (mg/ 1) 60.7 48.6 48.6 52.6 48.6 48.6 

Ill\ .. .. iii Iii; .. - Ill' - - Ii 
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TABLE 13 

WATER QUALITY DATA 

NORTH RACCOON RIVER 

APRIL 10 & II, 1972 

Storm lake Nemaha Sac City Lake City Je Herson Daws on M inb 11 rr 4de 1 
Pa ran-ete r Below Boter Cr. Co. Rd. D-15 H~. 196 Hwt, 175 Co. Rd. E-53 ~2. Co. Rd. F-31 ~- 169 

Temperature (° C) 8 10 14 14 15 15 I 4 11.1 

Dissolved Oxygen (mg/1) 9.9 10. 1 12. 8 14.5 14.4 14. 3 15.0 15. 7 

Feca I Co I i fo r lT's (MPN/100 ml) 700 120 10 10 10 10 10 10 

Con duct an ce ( Mic romp hos) 1,100 1,300 970 840 720 690 720 680 

\,.J 
pH (SU) 8.0 7.9 8.2 8.45 8.3 8.3 8.2 8.05 

--.J Organic Nitrogen (mg/I) 1.7 2 . 2 0.89 1.3 I. 2 1. 1 1.3 1. 2 

Ammonia Nitrogen (IT' g/1) II 14 - 4.4 1. 1 0.01 0.01 0.05 0.01 

Nitrate Nitrogen (mg/1) 2.3 2.3 2.9 2.5 1.7 1.9 2.0 2. 1 

Total Sol ids (mg/I) 699 743 600 448 476 

Total Volatile Sol ids (mg/I) 166 167 127 104 120 

Total Suspended Sol ids (mg/I) 69 30 26 32 34 

Volatile Suspended Sol ids (mg/1) 17 7 13 2 0 

Phosphate (Filtrable) (mg/1) 1.0 2.0 0.68 0.33 ·0.03 0,03 0.07 0.07 

Total Phosphate ( ng/1) 1.2 4.0 0. 75 0.42 o. 12 0. 12 0. I 6 0. 17 

BOD
5 

(mg/I) 9 10 5 5 5 4 6 5 

COD (mg/1) 47 60 39 39 19 23 23 19 



TABLE 14 

WATER QUALITY DATA 

NOR.TH RACCOON RI VER 

JUNE 4, 1974 

StoF"m Lake 
Co. Rd. NE of Nemaha Sac City LakeCitv Jefferson Dawson Perry Minburn Dallas Center Adel Van Meter 

Parameter Storm Lake Co. Rd. 0-12 Co. Rd. o-42 ~ Co. Rd. E-2l ,o. Rd, Co. Rd. N of Dawson Co . Rd, P-28 Co. Rd. F-Jl ~- 44 Below H?!z'.. 162 -1.:!lQ_ 

Temperature ( : C) 22. 5 22. 5 22 22 22 21 21. 5 21 21. 5 21 21 ll 

Dissolved Oxygen (mg/I) 9.0 9, 9.0 8. 8 8.4 8,6 8.6 8.6 8.4 8.4 8. 7 

Fecal Coli forms (HPN/100 ml) 660 590 2. JOO 2. 200 810 480 I, 100 I, 100 )60 650 680 44o 

Conductance (Mi cromhos) 850 740 820 760 760 740 770 740 750 730 730 810 

l.,J pH (SU) 8. J 8. J 7 .8 8. 2 8 . J 8 8. 3 7. 9 8. 2 8. 3 8. 3 8. 3 
a, Organic Nitrogen (mg/I) 0, 76 I. 2 o.87 1.0 1. 2 0.99 I .0 1 .4 I. 2 0. 93 1.0 0, 71 

Arrmon i a Ni t rogen (mg/I) < 0,01 <0.01 <0.01 <0 . 01 < 0.01 <0.01 <0.01 <0 . 01 <0.01 < 0.01 <0.01 <0.01 

Ni tr ate Nitrogen (mg/I) II 9. 2 10 ID 9,2 8 . 5 9.2 9, 2 9, 2 9,0 9.0 10.0 

Total Solids (mg/I) 699 696 690 692 

Total Volatile Sol ids (mg/I) 253 245 226 258 

Total Suspended Solids (mg/ I) 129 201 190 I 32 

Volatile Suspended Sol ids (mg/I) 4 JI IJ 20 

Phosphate (Filtrable)(mg/1) 0 . 08 0.11 .o. 14 0. 10 0. 10 0. 10 0,09 0. 10 0 . 10 0, 11 0, 12 0, 15 

Total Phosphate (mg/I) 0. 20 0. 22 20 0. 22 0,21 0, 22 0,20 22 0. 18 0.21 0, 23 0, 22 

8005 (mg/ I ) 2 2 2 2 

coo (ms/I) 23 29 16 20 10 27 23 23 20 25 37 20 

.. .. ... - Ill: .. 11111) Ill\ Ii 
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TABLE 15 

WATER QUALITY DATA - STREAM FLOWS 
NORTH RACCOON RIVER 

7-day, 
Gasins Station Flow (cfs) on Date of Samelin~ 1-in-10 

Feb. feb. Feb. Feb. Aug. Apr. June Year Low 
9, 16, 22, 5' 25; 11, 4' Flow 

1971 1971 1972 1974 1971 1972 1974 (cfs) 

Near Sac City 
(5-4823) 16 23 20 160 18 80 367 1 . 2,t 

Near Jefferson 
(5-4825) 37 51 56 560 49 188 1380 12 

Raccoon River 
near Van Meter 
(5-4845) 100 130 760 1250 120 370 4270 31 

r,Es ti mated 

Monthly data taken during the 11 lowa Internal Stream Quality Study'' 

do not show any violation of stream quality standards. The sampling 

point for this survey is just above the confluence of the North Raccoon 

with the South Raccoon. The relatively high stream flows occurring 

during this sampling have masked any possible impact of wastewater dis

charges upon stream quality. Water quality data from this survey are 

summarized in Table 16. 

Raccoon River - This stretch of stream begins at the confluence of 

the North and South Raccoon Rivers and extends to the confluence with the 

Des Moines River. There are no comprehensive water quality data avail

able for this stretch of stream. Stream water quality is determined at 

the point of water withdrawal by the Des Moines Water Works, but dissolved 

oxygen and ammonia nitrogen concentrations are not part of their regular 

sampling program. Thus, no presentation of these data are made in this 

report. 

Summary 

Available water quality data indicate violation of stream quality 

standards in the North Raccoon River at some of the times when water 
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Parameter 

Tempe rat u re ( ° C ) 

Dissolved oxygen (mg/1) 

Fecal coliform (MPN/100 ml) 

pH 

Total Kjeldahl nitrogen (mg/1) 

AfTVTlOn i a nitrogen (mg/1) 

Ni trate nitrogen (mg/1) 

Total suspended solids (mg/1) 

Phosphate ( f i 1 t rab 1 e) (mg/ 1) 

BODS (mg/1) 

Total chromium (mg/1) 

Hexavalent chromium (mg/1) 

Arsenic (mg/1) 

Barium (mg/1) 

Cadmium (mg/1) 

Copper (mg/1) 

Lead (mg/1) 

Mercury (mg/1) 

Zinc (mg/1) 

TABLE 16 

WATER QUALITY DATA 
NORTH RACCOON RIVER - NEAR 1-80 

Aug. 20, 1973 

25 

8.0 

3,500 

7,9 

0.94 

o. 18 

4. 1 

4 

<O. 01 

<0.01 

Date of 
Sept. 1 7, 1973 

13. 5 

9.7 

1 ,800 

7,75 

o. 72 

o. 36 

4.5 

61 

0.04 

5 

<0.01 

<0.01 

<0.01 

o. 1 

<0.01 

<0.01 

<0.01 

<1 

<0.01 

SalTJ>l ing 
Oct. 15. 1973 Nov. 1 3, 1973 

14. 5 8 

9,3 12.4 

1,200 270 

7,85 7,95 

1.0 0.62 

0.46 0.26 

6.2 8.4 

25 
13 

<1 

<0,01 <Q,01 

<0.01 <0. 01 

<0.01 

0.2 

<0.01 

<O. 01 

<0.01 

< 1 

0.02 



quality surveys have been conducted. No water quality data are available 

for the Middle Raccoon River. Available data for the South Raccoon River, 

Raccoon River, and the Des Moines River are insufficient to obtain an 

idea of stream water quality under lo.v flow conditions. High stream flows 

during the past two years have even masked normal seasonal water quality 

variations. Much additional water quality data during lo.v flow periods 

are required for both the Raccoon River Basin and the portion of the Des 

Moines River within the study area. Monitoring of stream water quality 

will be necessary to check the effectiveness of the NPDES program. 
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PART IV 

POINT SOURCE WASTEWATER DISCHARGES 

General 

Point source wastewater discharges consist of effluents from muni

cipa·1, industrial, and semipublic wastewater treatment faci 1 ities. 

Wastewater discharges identified in the IDEQ files which discharge to 

the surface waters of the Raccoon River Basin and the portion of the 

Des Moines River Basin within the study area have been inventoried and 

are compiled in the following tables. The tabulations include location 

and i dent i fi cation of dischargers, quantity and qua 1 i ty of wastewater 

discharged, and operational data and descriptions of treatment facili

ties. 

Owners and locations of individual wastewater discharges are listed 

in Table 17, at the end of this PART. An identification system has been 

established with municipal wastewater discharge reference numbers pre

ceded by "M, 11 industrial discharges by 11 1 , 11 and semipublic discharges by 
11 S. 11 River mile locations are identified for each discharge with refer

ence to mile zero at the mouth of the major stream. 

Table 18, which appears at the end of this PART, identifies charac

teristics of each point source wastewater discharge. Beginning with the 

Des Moines River at the Saylorville Dam, discharges are listed in order 

proceeding downstream picking up the tributaries. The point source 

farthest upstream on a tributary is identified, and the tabulation pro

ceeds downstream to the confluence. Tabulation then resumes along the 

main stream to the next tributary, where the procedure is repeated. 

The location of each point source is shown on Figure 8. 

Available wastewater quantity and quality information is tabulated 

in Table 18. Average flow, BOD5, suspended solids, ammonia nitrogen, 

total phosphorus, total dissolved solids, temperature, and other mis

cellaneous constituents are listed. Where sufficient data are available, 

6162 43 
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BOD 5 , ammonia nitrogen, and temperature values have been reported for 

both summer and winter conditions. Discharge quantities are tabulated 

in both milligrams per liter (mg/1) and pounds per day (lb/day) unless 

otherwise stated. 

Munici~ 

-~ 

Sewage flow and quality data for 48 municipalities were extracted 

from IDEQ records and files. Of these dischargers, 39 were within the 

Raccoon River Basin and 9 within the Des Moines Basin. Average sewage 

flow values contained in reports submitted by treatment plant operators 

have been extracted by IDEQ and published in "Wastewater Treatment Plant 

Flow Data - 1970, 1971, and 1972, 11 Flow values shown in Table 18 are 

the averages obtained for the last full year of record; in most instances 

1972, 

Most quality data were collected from "Effluent Quality Analysis 

Program" (EQAP) by IDEQ. These data were supplemented by review of 

treatment facility reports supply by the operators. Data reported through 

EQAP are results of tests conducted by the Iowa State Hygenic Laboratory 

on wastewater samples supplied by individual dischargers. In most instan

ces, the number of BOD 5 , ammonia nitrogen, and total phosphorus values 

reported each year was minimal. Because of large seasonal variations in 

BOD 5 , ammonia nitrogen, and temperature, both summer and winter values 

have been tabulated, where available. 

BOD5 analysis results from the Iowa State Hygienic Laboratory (re

ported in EQAP) are reported between 25 mg/1 and 150 mg/1. For some 

communities, a large percentage of the values reported are 25 or 1125- 11 

mg/1. Values designated 11 25- 11 are probably less than 25 mg/1, thus 

lower sulllller BOD 5 average values would result. The adequacy of this 

reporting procedure should be reviewed since some dischargers are, or 

soon will be, required to provide BOD 5 removals of less than 25 mg/1. 

In some instances, due to the scarcity of data, engineering judgment was 

applied to arrive at representative values rather than taking averages of 

the available data. 
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Industrial 

Information for 26 industries discharging wastewater to streams 

within the study area was obtained. There are 15 industrial dischargers 

in the Raccoon River Basin and 11 in the Des Moines River Basin. U. S. 

Army Corps of Engineers discharge permit applications (Discharge Permit 

Program, River and Harbors Act of 1899), IDEQ industrial files, and the 

National Pollutant Discharge Elimination System (NPDES) applications, 

were the three sources of information utilized. 

Although these sources provide the best available discharge infor

mation, caution must be exercised in data interpretation. Information 

tabulated in Table 18 has been submitted by the individual industries 

with very little verification. 

Semipublic 

Information identifying semipublic treatment facilities was obtained 

from IDEQ files. A total of 38 semipublic facilities could be identified 

in the study area, 31 in the Raccoon River Basin and 7 in the Des Moines 

River Basin. Description of semipublic facility discharges is difficult 

due to the minimal surveillance provided. Quantity and quality relation

ships are practically nonexistent and in most cases, design information 

is all that is available. Therefore, values in Table 18 are based upon 

design characteristics an~ do not necessarily reflect actual operating 

conditions. 

Existing Wastewater Treatment Facilities 

Inventory information for existing wastewater treatment facilities 

from IDEQ files and records has been compiled in Table 19 at the end of 

this PART. The order of presentation in Table 19 is the same as that 

utilized in Table 18, beginning with the facilities on upstream reaches 

and continuing downstream. 

Table 19 contains existing design average day capacity, present 

average day flow, both influent and effluent concentrations of BOD5 

and suspended solids, type of treatment process, and comments about the 
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facility. Influent values are only available for the larger treatment 

facilities. Specific processes identify primary treatment, secondary 

treatment facilities. Specific processes identify primary treatment, 

secondary treatment, and solids handling operations. The treatment 

abbreviations are those presently used by IDEQ and are listed at the 

end of the table. The 11 Comments 11 column includes information obtained 

by IDEQ personnel on existing operation, age of existing facilities, 

specific IDEQ permit requirements, IDEQ orders for additional treatment, 

and delineation of proposed facilities. 

An additional 33 incorporated communities presently without munici

pal collection or treatment systems are included in Table 19. 

Summary_ 

Distribution of hydraulic and organic loads upon the streams in the 

study area from the three point source wastewater discharge classifica

tions is summarized in Table 20. 

Total 

Flow, mgd 259.986 

Percent 100 

B0D
5

, lb/day 12.879 

Percent 100 

Ammonia-N, 
lb/day 2,645 

Percent 100 

Phos phorus-P, 
lb/day 10,431 

Percent 100 

TABLE 20 

REPORTED POINT SOURCE 
WASTEWATER DISCHARGE SUMMARY 

Municieal Industrial 
Raccoon Des Moines Raccoon Des Moines 

Basin Basin Basin Basin 

7. 750 41. 366 3.737 205.972 

3.0 15 . 9 1. 4 79.2 

1,468 4,436 1,011 460 

15. 3 73.3 7.8 3.6 

42.4 1,816 235 100 

18.7 68.6 8,9 3,8 

945 9,248 0.0 238 

9,0 88.7 0,0 2,3 
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Semieublic 
Raccoon Des Moines 
Basin Basin 

1,116 0.045 

0.4 0. 1 

l 3 

0. 1 0. 1 

0.0 0.0 

0.0 0.0 

0 . 0 o.o 
0.0 0.0 



The relatively low percentage of BOD5 discharged by industries com

pared to flow is due to the following: 

1. Iowa Power and Light Co. at Pleasant Hill discharges a large 

quantity (208 mgd) of cooling water which has a low BOD5. 

2. Several industrial discharges consist only of cooling water; 

therefore, negligible amounts of BOD
5 

are discharged. 

Table 21 summarizes the classifications of municipal treatment 

facilities and populations served. The smaller communities are typi

cally served by waste stabilization pond systems, while most larger 

cities utilize trickling filter plants. Only two communities having a 

population of greater than 1,000 maintain a waste stabilization pond, 

while four communities having populations less than l ,000 are served by 

trick 1 i ng f i 1 te rs. 

Tyee of Plant 

Trickling Filter 

TABLE 21 

WASTEWATER TREATMENT FACILITIES 
PROCESS SUMMARY 

Communities Served 
Raccoon Des Moines 

Basin Basin 

. 22 7 

Waste Stabilization Pond 18 3 

Poeulation Served 
Raccoon Des Moines 

Basin Basin 

54,679 229,019 

11 , 749 2,765 

None of the communities in the study area presently operates ad

vanced waste treatment facilities. However, IDEQ is currently reviewing 

plans for one new high-level treatment facility. The city of Des Moines 

has submitted plans for aeration basins following an existing secondary 

trickling filter treatment facility. 
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TABLE 17 

I 
POINT SOURCE WASTEWATER DISCHARGE POINTS 

Reference River* Pa~e Reference 

I Discharger Number County Mi le Discharge To Quant ty Treatment 

Municipal 

Adel M-1 Da 11 as . 37,4 North Raccoon River 56 63 

I Albert City M-2 Buena Vista Lateral 2 55 60 

Altoona M-3 Polk Four Mi le Creek 58 66 

Ankeny E M-4 Polk Four Ml le Creek 58 66 

I Ankeny W M-5 Polk Four Ml le Creek 55 59 

Arcadia M-6 Carroll NEMTF 

Auburn M-7 Sac NEMTF 

I Bagley M-8 Guthrie Mosq u I to Creek 57 64 

Bayard M-9 Guthrie NEMTF 

Beaver M-10 Boone NEMTF 

1· Berkley M-11 Boone NEMTF 

Bouton M-12 Dal las NEMTF 

Breda M-13 Carro 11 75,5 Middle Raccoon River 57 63 

I Cal lender M-14 Webster West Butterick Creek 56 62 

Carrol I M-15 Carrol I 66.2 Middle Raccoon River 57 63 

Churdan M-16 Greene Hardin Creek 56 62 

I Coon Rapids M-17 Carroll 47 .4 Middle Raccoon River 57 64 

Da 11 as Center M-18 Dal las Walnut Creek 58 65 

I 
Dana M-19 Greene NEMTF 

Dawson M-20 Dallas NEMTF 

Dedham M-21 Carroll Brushy Creek 57 63 

I 
Des Moines M-22 Polk 196.5 Des Moines River 58 66 

Des Moines M-83 Polk Yeade r Creek 58 66 

Area C 

De Soto M-23 Da 11 as Bulger 57 64 

I Earlham M-24 Madi son Bear Creek 57 64 

Farnhamvi 1 le M-25 Ca 1 houn Hardin Creek 56 60 

Fonda M-26 Pocahontas Cedar Creek 55 60 

I , Glidden M-27 Carroll WI 1 low Creek 57 64 

Gowrie M-28 Webster West Butterick Creek 56 62 

I , 

I 
I 
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TABLE 17 (Cont.) 

POINT SOURCE WASTEWATER DISCHARGE POINTS l 
Reference River* Pase Reference I Dischar~ Number County Mi le Discharge To Quantity Treatment 

Municipal (Cont . ) 

Grand Junction M-29 Greene East Butterick Creek 56 62 I 
Granger M-30 Dal las Beaver Creek 55 59 

GrilT'eS M-31 Polk Beaver Creek 55 59 

I Guthrie Center M-32 Guthrie 43.4 South Raccoon River 57 63 

Halbur M-33 Carro 11 NEMTF 

Harcourt M-34 Webster East Butterlck Creek NEMTF 

I Jamaica M-35 Guthrie NEMTF 

Jefferson M-36 Greene Drainage Ditch 132 56 62 
Jolley M-37 Ca 1 houn NEMTF 

I Knierim M-38 Calhoun NEMTF 

Lake City -
North M-39 Calhoun Lake Creek 56 61 

Lake City - I Southwest M-40 Calhoun Lake Creek 56 61 

Lakeside M-41 Buena Vista Boyer Creek NEMTF 

Lakeview M-42 Sac Indian Creek 55 61 I Lanesboro M-43 Carroll Cedar Creek NEMTF 

Laurens M-44 Pocahontas North Raccoon River 55 60 

Lidderdale M-45 Carrol] Storm Creek 57 63 I Linden M-46 Dall as NEMTF 

Lohrville M-47 Calhoun Cedar Creek 56 61 

Lytton M-48 Sac Camp Creek 56 61 I Manson M-49 Calhoun Cedar Creek 56 61 

Marathon M-50 Buena Vista NEMTF 

Menlo M-51 Guthrie NEMTF I Minburn M-52 Dal las 52.0 North Raccoon River 56 63 

Nemaha M-53 Sac NEMTF 

Newel 1 M-54 Buena Vista 154.o North Raccoon River 55 61 I Ogden M-55 Boone Beaver Creek 55 59 

I 
I 
I 
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TABLE 17 (Cont.) 

POINT SOURCE WASTEWATER DISCHARGE POINTS 

Reference River* Pa¥e Reference 
DI scha rll!:.!:. Nurrbe r County Ml le Discharge To Quant ty Treatment 

Municie_al (Cont.) 

Panora M-56 Guthrie 16.3 Middle Raccoon River 57 64 
Paton M-57 Greene NEMTF 

Perry M-58 Dallas 60.6 North Raccoon River 56 62 
Pleasant Hill 

( U) M-59 Polk Des Moines RI ver 58 66 

Pomeroy M-60 Calhoun Lake Creek 56 61 

Ralston M-61 Carrol I NEMTF 

Redfield M-62 Dal 1 as 16.4 Middle Raccoon River 57 64 
Rerrb randt M-63 Buena Vista 196.0 North Raccoon River 55 60 
Rinard M-64 Calhbun Cedar Creek 56 61 
Rippey M-65 Greene Snake Creek 56 62 
Rockwell City M-66 Calhoun Lake Creek 56 61 
Sac City M-67 Sac 156,3 North Raccoon River 55 60 
Scranton M-68 Greene Drainage Ditch _171 56 62 
Slater M-69 Story Four Mi le Creek 58 66 

Somers M-70 Calhoun NEHTF 
Storm Lake M-71 Buena Vista Boyer Creek 55 60 
Storm Lake 

(Hy-Grade) M-72 Buena Vista Boyer Creek 55 60 
Stuart M-73 Adair South Raccoon River 57 63 
Truesdale M-74 Buena Vista Poor Farm Creek NEMTF 
Urbandale 

Sanitary Sewer 
District M-75 Polk Beaver Creek 55 59 

Van Meter M-76 Dal 1 as 29.2 South Raccoon River 57 65 
Varina M-77 Pocahontas NEMTF 
Waukee M-78 Dallas Sugar Creek 57 65 
Wi I ley M-79 Carro 11 NEMTF 
Woodward M-80 Dal las Beaver Creek 55 59 
Yale M-81 Guthrie NEHTF 
Yetter M-82 Calhoun NEMTF 
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TABLE 17 (Cont.) 

POINT SOURCE WASTEWATER DISCHARGE POINTS 

Reference River,', Page R!:f~reace 
Dis char~ !:l!.ll!lb~r ~ .J:11.1.L Discharge To Q!Jant it:z: Treatment 

lndustri al 

Amer i can O i 1 Co. 1-1 Polk Wa 1 nut Creek 58 65 

American Can Co. 1-2 Polk Des Moines.River 55 60 

Amundson Mfg. 1-25 North Raccoon River 56 62 

Armstrong Rubber 
Co. 1-3 Polk Dean Lake 58 66 

Beaver Valley 
Canning Co. 1-4 Polk Li t t 1 e Bea ve r C reek 55 59 

Carrol 1 Render-
ing Co. 1-5 Carrol 1 Middle Raccoon River 57 63 

Chicago, Rock 
Island, and 
Pacific R.R. 1-6 Polk Dean Lake 58 51 

Dee re & Co. 1-7 Polk Rock Creek 55 59 

Firestone Tire 
& Rubber Co. 1-8 Polk Wal fley Creek 55 59 

Ford Motor Co. 1-26 Polk Wal fley Creek 55 59 

Frye Copy 
Systems 1-9 Polk Des Moines River 58 66 

Gendler Stone 
Products Co. 1-10 Dal 1 as Bear Creek 57 64 

Iowa Electric 
Light & 
Power Co. 
Perry lo~,a 1-11 Dal 1 as North Raccoon River 56 63 

Iowa Power & 
Light Co. 1-12 Polk Des Moines River 58 66 

Iowa Publ le 
Service Co. 1-13 Buena Vista Boyer Creek 55 60 

Iowa Pub 1 i c 
Service Co. 
Carrol I 
Station 1-14 Carrol 1 Middle Raccoon River 57 63 

Lennox lndust rles 1-15 Polk Dean Lake 58 66 

Mefferd 
Industries I -16 Pocahontas Cedar Creek 55 60 
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I 
I 
I 
I 
1· 

I 
I 
I 
I 
I 
I 
I 
I 
·I 
I 
I 
I 

Dis char,2er 

Industrial (Cont.) 

Reference 
Nunt>e r 

Meredith Corporation 

(Printing 
Division) 

Mid Contintent 
Bottling Co. 

Northern Iowa 
Natural Gas 
Co. (Redfield 
Compressor 
Stat I on) 

Northern Iowa 
Natural Gas 
Co. (Redfield 

1-17 

1-18 

1-19 

Storage Field) 1-20 

Oscar Mayer & Co. 1-21 

Ske 11 y 01 l 
Company 1-22 

Vi 1 as & Company 1-23 

Vista Products 
Co. 1-24 

Semipublic 

Adel WTP S-11 

Count ry L i vi n g 
Mobile Home 
Park S-1 

Country Village 
Mobile Home 
Park S-2 

Da I I as County 
Home S-3 

Da 11 as Center 
WTP S-12 

TABLE 17 (Cont,) 

POINT SOURCE WASTEWATER DISCHARGE POINTS 

County 

Polk 

Polk 

Dal las 

Dal las 

Dal las 

Polk 

Buena Vista 

Buena Vista 

Dal 1 as 

Polk 

Buena VI sta 

Dal las 

Da 11 as 

River* 
Mi le 

53 

Dischar,2e To 

Raccoon River 

Wal flev Creek 

South Raccoon River (Panther 
Creek) 

South Raccoon River 
(Pltzenbarger Creek) 

North Raccoon River 

Unnamed Tributary 

Storm Lake 

Storm Lake 

North Raccoon River 

Four Mile Creek 

Storm Lake 

Raccoon River 

North Raccoon River 

Pa,2e Reference 
Quantity Treatment 

58 65 

55 59 

57 64 

57 64 

56 62 

58 65 

55 60 

55 60 

-- 63 

-- 66 

-- 60 

-- 63 

-- 65 



TABLE 17 (Cont.) 

POINT SOURCE WASTEWATER DISCHARGE POINTS I 

Reference River,, Page Refereace 
I 

Di schacger ~!.l[!lber £2.u.o.1:i. ..11i.lJL Discharge To Q1,1a □ titl( Treatment 

Semieubl ic (cont.) I 
Des Moines Golf 

and Country 
Club S-13 Polk Walnut Creek 58 65 

Farnhamville I 
WTP S-14 Calhoun Hardin Creek 56 62 

Fonda WTP S-15 Pocahontas Cedar Creek -- 60 

Fox Creek Water 
Co. s- 16 Da 11 as Sugar Creek -- 65 

I 
Frrst Cont I -

nental Co. 
Motel S-17 Polk Beaver Creek -- 59 I 

Glidden WTP S-18 Carrol I Storm Creek 57 63 

Gowrie WTP S-19 Webster Butteri ck Creek -- 62 

Greenwood WTP S-20 Polk Four Milk Creek -- 66 I 
Hinkson MHP S-21 Polk Walnut Creek 58 65 

Iowa Fund S-22 Polk Walfley Creek -- 59 

Iowa Highway 
Commission 

I 
Rest Area S-23 Polk Des Moines River 57 65 

Jefferson WTP S-24 Greene Drainage Ditch #132 56 62 

KOA Campground S-4 Polk Raccoon R i ve r -- 65 I 
Laurens WTP S-25 Pocahontas Cedar Creek -- 60 

Lidderdale WTP S-26 Carrol I Storm Creek -- 63 

Me 1 Ray Mob i 1 e I 
Home Park S-27 Polk Saylor Creek -- 59 

National Cross-
roads Camp-
ground S-28 Polk Walnut Creek -- 65 I 

Oakwood Heights S-24 Polk Four Mi le Creek -- 66 

Panora WTP s-30 Guthrie Mi dd 1 e Raccoon R l ve r 57 64 

Perry WTP S-31 Da 11 as North R•ccoon R l ve r -- 62 I 
Prairie Village 

Mobile Home 
Park S-5 Da 11 as Raccoon R l ve r -- 65 I 

I 
I 
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TABLE 17 (Cont.) 

POINT SOURCE WASTEWATER DISCHARGE POINTS 

I 
I 

Reference River,~ Page R!ilf!ilreace 
Djschacger Mumber £2l.l.n.u ...11.i.lL Discharge To Q11a □ t it:z'. Treatment 

Semipublic (Cont.) 

I 
Regency Manor 

Mobile Home 
Park S-6 Polk Des Moines River -- 60 

Roadrunner 

I 
Ca"l)ground and 
Mobile Home 
Park S-32 Polk Walnut Creek -- 65 

Rockwell City 

I 
Womens 
Reformatory S-7 Ca 1 houn Lake Creek 56 61 

Sac City WTP S-33 Sac North Raccoon River 55 60 

I 
Sayorvi l le Lake 

and Recreation 
Center S-34 Polk Des Moines River -- 59 

Southeast Polk 

I 
Community 
School s-8 Polk Four Mi le Creek 58 66 

Southeast Polk 
Water Co. s-35 Polk Des Moines River 57 65 

I 
Sunnybrook Mobile 

Home Park s-36 Polk Four Mile Creek 58 66 

Town & Country S-9 Dall as Beaver Creek -- 59 

I 
Twin Lakes 

Travel Park S-10 Ca 1 houn Lake Creek -- 61 

Walter T. Giles 
High Rise 

I 
Motel s-37 Polk Jordan Branch -- 65 

YMCA Home S-38 Polk Des Moines River -- 59 

I 
I 
I 
I 
I 55 
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TABLE 18 

POI NT SOURCE 
WASTEIIATER 01 SCHARGE QUANTITIES 

Ref. Averaoe ::CC\; Suspended 8!!1:Doc It Nitrogen CNl Phosohorus Total Dissolved Temperature 
-1!2..._ ..£.!..I?,,:_ 5ur,-,e~ Wi nt(r Sol ids Si,mner Winter (Total P) Sol ids .s.=.r. ~ C h r 

("'9d\ u·,£: ,, 
fl !:.:.!, • -9 11

(1 b/ day) (mg / I ) (lb/day) (mg/1) (lb/day) (mg/I) 
(lb/day) (mg/I) (lb/day) (mg/I) (lb/day) ( F ) ( F ) (mg/I un 1 e-ss not~d C'lth<""rwl se) 

Des Mo ines River 

Rocio. Creek 

I -7 0 . I 30 

Beaver Creek. 

M-55 0 . 342 25 - 1 20 20 57 30 86 

M-80 0 . 084 25 I' 45 32 20 14 30 21 21 8 T Col; • 30 x 1031100 ml 
pH c 8.8 
coo • 40 
Grease • 9.8 

M-30 0. 057 2; 12 I 30 14 

M-31 0 . 100 30 2< 35 29 4 8 7 10 8 

1-4 0 . 063 75 39 159 79 4 2 8 4 Org-N • 9 

M-75 0 . 259 25 s- 30 65 6 I 3 10 22 17 37 

Saylor Creelo. 

M-5 0 . 517 25 108 30 129 10 43 30 129 

Wol flev Creek 

1-8 I. 270 53 20 212 0. 30 11 TOS • 500 
V, 

"' 1-18 0.500 25 10- 65 271 30 125 4 17 4 

1-26 0. 194 

I -2 

North Raccoon River 

M-63 0 . 075 25 l o 16 10 

lateral 2 

M-2 0.080 25 I 7 25 17 6 4 9 6 15 10 

Nor th Raccoon River 

Boyer Creek 

1-13 0.016 <I 4 <I 0 0 6.6 0 . 8 TOS • 1,355 

M-71 1.516 30 379 35 443 63 25 316 

M-72 1.045 30 25 I 30 261 60 523 17 148 90 784 

1-23 0.0986 3 48 43 

1-24 0. 180 28 42 115 

North Raccoon River 

S- 33 0.006 

M-67 0. 270 25 56 50 113 8 18 17 38 38 86 

Bi 9: Cedar Creek 

M-44 0 . 198 30 50 95 157 24 40 I 3 21 

1-16 0. 0082 

M-26 0.088 40 29 100 74 4 10 30 22 

Prairie Creek 

M-54 0 . 087 25 18 100 73 4 30 22 21 15 

Indian Creek 

M-42 o. 218 25 45 30 55 

- - 11111 - 1111 - .. - - .. .. - - - -
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TABLE 18 (Cont . ) 

POI NT SOURCE 
WASTEWATER DISCHARGE QUANT I Tl ES 

Ref. Average 
BOO Suspended 8!:mJoa ja Ni tcma~a (N) Phosohorus Total Dissolved T~m12erat!.!rt 

~ Flow Slffll'Tter Winter ~QI ids sU!!!!!,r Wint,c (TQtal P l Sol ids ~ ~ Other 
{mgd) (mg / l)( l b/ day\ (ng l l) {lb/ day) {mg/I l {lb/ day) {mg/I) 

{lb/day) {mg/I) {lb/da v) (n,g/l) (I b/ day) (mg/I) (lb/day) ( F ) ( F ) (mg / 1 un I ess noted oth<'rw i ,11" ' 

North Raccoon River 

C~ Creel 

M-48 0 . 157 30 39 so 65 I I 12 16 5 

Lale Creek 

M-60 0 . 073 50 30 25 15 I I 18 II 7 4 

M-66 0.264 25 55 35 77 6 I 3 26 57 17 37 

S-7 25 

M-39 0 . 090 25 19 25 19 35 26 

M-40 0.080 25 17 45 30 2 I 18 12 17 II 

Cedar Creek 

M-49 0.110 25 23 60 55 JO 9 I 7 16 35 32 

M-64 25 25 

M-47 0 . 053 25 11 40 
\J1 

18 4 2 13 6 16 

-...J Orai nage Ditch I Zl 

M-68 0 . 065 30 16 60 33 7 4 28 15 20 II 

Drainage Ditch 132 

S-24 0.001 

M-36 0 . 485 30 121 so 202 5 20 18 73 16 65 

Hardin Creek 

S-14 0 . 002 

M-25 0 . 110 25 23 25 23 4 4 I I 25 23 

M-16 0.028 30 7 25 6 I 0 8 

Buttri ck Creek 

M-14 0.020 

M-28 0 . 070 25 15 so 29 12 7 2 I I 5 9 

M-29 0.040 25 8 35 II I 0 I 0 10 

Sn ake Creek 

M-65 0 . DI 2 25 3 6 I 2 0 Org-N • 5 I b/ day 

North Racc09_Q_~r 

1-25 

M-58 I . 052 25 219 30 263 3 26 10 88 16 140 

1-21 25 110 34 127 

1-11 0.002 

M·52 25 25 4 6 

M-1 0 . 069 25 14 35 20 I I I 3 7 21 12 No
3

-N • 16 lb/day 



TABLE 18 (Cont.) 

POINT SOURCE 
WASTEWATER OISCHARGE QUANT I Tl ES 

.::e,•·. .!.ven.;~ 
BOO 

Suspended &miooja Ni t[QSIS:D (Nl Phosohorus Tota I Disso l ved Ttmi2e rat!.lr!il: 
~ ~ S!i.!!!!!er 'wi nI!il:r Sgt i 2~ S~r Wintf:C: (T2ta I Pl Sol ids ~ ~ 0th r 

h:c' (-g l)(lb/day) (mg/I) (I b/day ) (mg/I ) (lb/day) (mg/I) (lb/day) (mg/I) (lb/day) (mg/I) (lb/day) (mg/ I) ( I b/dav) ( F ) ( F ) (mg/I un I ess noted otherwise) 

So ... tl" A-K C.:,01"" :i: ~e-

•-32 O. 156 25 39 40 62 2 16 25 35 54 

~--s-- , c-ee, 

M-21 0 . 009 25 40 

L.:>r-.:. ~-.r,::-
- --3 v. 201 25 42 35 59 40 67 23 39 

M" ddle ,accoor ~ i .. er 

•- 13 0. 063 25 13 85 45 6 27 14 

1".• I 5 0 . sos 25 168 25 168 14 94 30 201 Org-N = 14 

I -5 
1-l!i 0 0 0. 3 0.6 TOS ~ 157 

N0
3

-N s 2 

Starin c..-eei.. 

• -45 

S-18 0.003 

Mi ddle '1ccoon ~ i -.e ... 
V, 

co M- 1- 0 . 081 25 17 35 24 4 19 13 

Wi llow (- ee ... 

S-27 0 . 002 6o I 3 I 30 67 ID 5 130 67 37 19 

w. · ddl e ~accoo- ~ i ~er 

S-30 0.010 

•-SE 0. 150 25 31 40 50 

"'Osg .. ::o c-eel.. 

• -6 

So-:'"" ;ac::.oo,.. "< i .-er 

•-52 0. 062 25 I 3 50 26 12 6 8 4 

Par i: ... e· c-ee, 
I -19 0. 0015 

I -20 0 . 3!. 20 58 
b ased on 
28 dav ,r) 

i:ea· C ,..eeK 

"-2!. 0 . 236 25 49 35 69 2 11 22 10 20 

1-10 

s_ 1 ::e- C ·eei.. 

S · 23 0 . 047 25 10 40 16 

:C. acc.oor- :; ; ✓e-

l"-7~ 0 033 25 95 26 0 56 15 

S- 23 a . 078 

S- 35 0.006 

S..i ca- C. ·eev 

,.. - 78 30 100 

- - Ill 1111 - - .. • - Ill .. - - - - -
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TABLE 18 (Cont,) 

POINT SOURCE 
IIASTEIIATER 01 SCHARGE QUANT I Tl ES 

R£'f. Ave ra 9e 
BOO 

Suspended &ml2aia Nitt!29S:D (~l Phosohorus Total Dissolved T~m12erat!.!r~ 
----1il!..._ ..l.1..2!,__ ~l.l"Tier Winter S2l iQ:i Simn~r Wint,t (Total Pl Sol ids ~ ~ Oth~r 

("'!' d1 I - ,; 11 / Jb t da y) (mg / I ) (lb / day) (mg/l) ( 1 b/day) (mg/1) 
(lb / day) (mg/ I) (lb/ day ) (mg/ I) ( I b/ day) (mg / I ) ( lb / day ) ( F ) ( F ) (mg/I unless noted otherwise} 

Raccoon River 

Walnut Creel.. 

H 18 0. 188 25 39 25 39 I 2 4 6 14 22 

S-21 0 . 005 

S-1 J 0. 050 25 10 

1-22 0.008 

1-1 0.0016 68 60 

Raccoon Ri ver 

1-17 0.85 

Des Moines Ri ver 

1-J 2.848 I 24 8 190 10 238 I 24 I 24 10 238 N0
2

-N = I 

V, 
TOS • 715 

I..O 1-6 0.005 

I -9 0 . 72 0. 2 I 0. 5 J 68 64 Org-N = 0.15 
NOJ-N • 0. 16 

1-15 O.OJ8 75 45 

H-22 JS.984 25 8,109 35 11 , 353 I 324 20 6,488 JS 11,353 

Veader Creek 

H-81 

Des Hoines R i ve r 

1-12 208 . 0 

Four Hile Creek 

H-69 0.095 JS 277 Bo 6J4 2 16 21 166 20 158 

H-4 0 . 910 25 190 55 417 8 61 JO 228 

s - 36 0. 025 

H-J 0. 534 JO I J4 40 178 4 18 12 53 37 165 

s-8 0.01 J TDS=2,122 
(pe r 10 

Org-N = I . 7 
he / day) 

N0
2

-N = 1.8 

NOJ-N = 8 . 6 

Des Hoines Ri ve r 

H-59 0 . 11 25 23 45 41 12 11 27 25 Jl 28 



-

Discharge (Ref . No . ) 

Des Moines River 

Rock Creek 

Deere• Co . (1 -7) 

Des Moines River 

Saylorville Lake 
Recreation Area (S -34) 

YHCA Hon,e (S- 38\ 

Des Moines River 

Beaver Creek 

Beaver (H-10) 

Ogden (H-55) 

Berkley (11 - 11) 

l«>odword ( H-&l) 

Bou t on (11-12) 

Existing 
Design 

Average 
Doy 

~ 
(mgd) 

0.246 

0.0965 

Town • Count ry. Inc . ( S-9) 0 . 0065 

Granger (11-30) 

Grimes (H- 31) 

Beaver I/alley CiilJnn ing 
Co . (1-4) 

Urbandale Sanitary Sewer 
Di str i ct (11-75) 

First Continental 
Count y llotel {S- 17) 

Saylor Creek 

Ankeny II {H-5) 

He 1 Roy llob i 1 e Home 
Park {S-27) 

Des J'k>ines River 

-

Wal fley Creek 

Iowa Fund {S-22) 

Mid Continen t Bott Ii ng 
Co. { 1-18) 

F i res tone Ti re &. Rubber 
Co . (1-8) 

Ford llotor Co . { 1- 26) 

1111 11111 

0 . 057 

0.080 

0.428 

0 . 025 

0.404 

0 . 050 

.. 

Present 
Average 

Doy 
Flow 

(mgd} 

0 . 130 

0 . 342 

0 . 084 

0.057 

0 . 100 

0.063 

0 . 259 

0 . 517 

1. 270 

0.194 

-

BODS 

Influent 
Cone . 

(mg/1) 

.. 

Effluent 
Cone. 

(mg/1) 

35 

30 

37 

30 

TABLE 19 

WASTEWATER TREATMENT FACILITIES 

Sus~ended So Ii ds 
Influent Effluent 

Cone . Cone . 
(mg/1) (mg/1) 

45 

Pr i Nry 

Lo 

Lo 

Sch Gm Cm 

Lo 

Lo 

Lo 

Sh {Cp Do) 

T:t:!;!e of Treatment 

Secondary 

Ftr Cp 

Lo 

Lo 

Lo 

Ftr Cp 

Sol ids 
Treatment 

Dfp Bo 

Bo 

850 La Lo Lo I (Aug-Sept) 

26 

35 

31 

- .. 

G Sn 

Gh Sh Cm 

Lo 

Lo 

La 

C FtC 

Ae Lp 

Ftr Cm 

La 

1111 1111 

DB 

Ofh Bo 

- -

Conmen ts 

Deere & Co . plans to send al I cooling and process wastes to 
city industrial sewer by end of 1974. 

No existing municipal treatment facility. 

Plant placed in operation in 1958. Existing sewers have a 
large quantity of infiltration during periods of wet weather. 

No existing municip~l treatment facility. 

Total surface area equals 8.52 acres . 

No existing municipal treatment faci 1 ity. 

Total surface area equals 0 . 58 acres . 

The city of Grimes is in the process of building a new 
treatment faci 1 ity . 

Pl ans are being made to connect into the c i ty I s new treatment 
faci 1 i ty when completed. 

To city in future. 

They hove NPDES Permit (11-73 to 11-78) which limits BOD 
to 25 mg/1 . 5 

Discharges are cooling water, curing water, and blowdown. 
All other wastes are handled by the city of Des Moines STP . 

Cooling water - no treatment. 

- - - -



- -

CJ' 

11111 - Ill 

Discharge (Re f. No.' 

Des Moines Ri,e- tCor-t.' 

.Alllerican Car C.:, . \f -2\ 

Regency Mano r ~~ i I e 
H01tte Pad, ( S-6\ 

North Raccoon R" \ e .. 

Marathon (M-50' 

Ren,brandt ( "" 63l 

Lateral 2 

Albert Cit, (11-2, 

Poor Farm Creel... 

Truesdale (M - 74) 

Boyer Creek 

Iowa Public Ser vi ce { 1·13) 

Storm Lai...e (H-7ll 

Storm lal...e, H) •G r ade 
(M-72) 

Country Vi llage Mobile 
Home Park ( S-2) 

Vilas and Co . . Inc. (1 -2)) 

Vista Products Co. ( 1-24\ 

Lakeside (M-41 \ 

North Raccoon River 

Nemaha (M 53) 

Sac Cit,.. \JTP ( S-33\ 

Sac City (M ·67) 

Big Cedar River 

Laurens \JTP (S -25 \ 

Laur ens (M-44) 

Mefferd lnd<Jst ri es ( 1-1 6) 

Varina {M-77) 

Fonda WTP ( S-15) 

Fonda (M-26) 

- - -

E,c i st i --~ 
Des i~., Pr esel"t 
.:.vera;e oa, 

o.- .\verage Influent Effluent 
Capaci tv Flow Cone. Cone. 

(..,s-d' (mgd) Tmg7i') Tmg7i') 

0 . 202 

0.075 30 

a.a~ 0 . 080 25 

0. 016 3 

2 . ..0 I. 51::, 40 

2.653 1.045 25 

0 . 0986 

0 . ISO 28 

Ll . 1}()6 

0 . 22l, 1' . 270 40 

0 .1 ~ J . 150 40 

0 0082 

I ~ I J.088 54 

- .. .. - - - - - -

I nf luen t 
Cone. 

(mg/I) 

2 

TABLE 19 (Cont.) 

WASTEWATER TREATMENT FACILITIES 

T.YJ?..~_o_f Jre_a_t_ment 
Effluent Solids 

Cone. Primary 
(mg/I) 

Secondary Treatment 

Ae Lp 

Lo Lo 

Sh Ci Ftrc Cp Bo XI 

4 None 

Sh Gm Cm Fo Cm Ftr Cm Ofh Bo 

Ln La La Lo Lo (p 

Lo 

Sch Cm Ftr Cm Ocmh 

Sh Cm Ftr Cm Dfh Bo 

Sh Ci Ftr Cp Dfp Bo 

~ents 

Discharge is water for cooling, air conditioninQ. t- 1.: 

No existing municipal treatment facility . 

Plant put into operation during October, 1951. It is ;,., 900d 
condition considering its age but is about due to be r f'placed . 

No existing municipal treatment facility. 

Discharge is cooling water. 

IDEQ requires final plans for new STP by 1-1-75 . 

(Construct ed in 1966) . 

Permit issued March, 1972. 

Sanitary wastes are sent to Storm Lake's STP. Oischa rqe i s 
defreeze water. Process wastes sent to Hy-Grade's lag~n . 

Discharge is cooling water. Process wastes sent to Hy-Grade's 
1 agoon. 

Lakeside discharges to Hy-Grade's industrial l agoon. 

City and school is served by industrial septic t anl..s. 

Filter backwash water - no treatment. 

Preliminary plans w~re made for a new STP in 1973 . 

Fi 1 ter backwash water - no treatment. 

Plant constructed in 1953. 

Discharge is from the chrome plating rinse tank . 

Filter backwash water - no treatment. 

Plant originally built in 1919 with major modification in 1957 . 
Needs updating. large quantity of infiltration during wet wea ther . 



Bi g Cede r Cr eek (cont.) 

Pr a iri e Creek 

Newel I {N- 54) 

Ind i •n c r eek 

Lakevi ew { N- 42 ) 

North Raccoon Ri ver 

£!!!!2 Cree~ 

Jolley {N- 37 : 

Ly tton (N- 48) 

Yett er {N-82) 

Lake Cree k 

Pome r oy (N- 60) 

Rockwell City {N- 66) 

Rockwe:11 City Women's 
Reformatory ( S-7) 

Lake Ci t y N {N-39) 

Lake Ci t y SW (N-40) 

Tw i n Lakes Tra vel 
Pork (S-10) 

North Rac coon River 

Lanesbo ro (N-43) 

Cedar Cr eek 

-

Nanson (N- 49) 

Kni eri m (N- 38) 

Somer s (N-70) 

R i nerd (N- 64 

Loh rvi lle (N-47) 

1111 1111 

Ex i st i ng 
Design 

AV""'rage 
Ooy 

~ 
1"'9d' 

0 . 110 

0.280 

0 . 167 

0.062 

0.288 

0 . 150 

0 . 20 

0 . 190 

0 . 069 

Ill 

Present 
Average 

Day 
_£,l2!..._ 

(n,gdl 

0 . 087 

0 . 218 

0. 157 

0.073 

0 . 264 

0.090 

0 . 080 

0 . 110 

0.053 

-

TABLE 19 (Cont.) 

WASTEWATER TREAT HE NT FACILITIES 

Boo 
Susecnded Sol Ids 

Influent Effluent Influent Effluent 
~ -'.111:u;.._ -'.111:u;.._ ~ 

(n,g/ 1) (n,g/1) (n,g / 1) (n,g/1) 

35 

27 

40 

35 

30 

25 

30 

35 

25 

30 

11111 - .. 

...f..c.1JIII.C 

Sh Ci 

Gh Sch Cm 

Lo 

Lo 

Sch Gh Cm 

Lo 

Sh Gh Cm 

Ci 

Lo 

Cs 

Sh Ci 

1111 

Ivoc of Iccntar:nt 
Sol Ids 

Scc20dacx Icootmcnt 

Ftr Cm Bo 

Fctr Ftr Cm Dfh Bo Ls 

Lo Lo 

Lo 

Ftr Cm Dfh Bo 

Lo 

Ftr Ci Ftn Dop Bo 

Ftn Bo 

Lo 

Fs 

Ftrc Cm Bo Xl 

.. - -

Ccmnents 

Plant constructed in 1964 . 

Pl ant constructed in 1970 . 

No existing municipa l t reatment faci I i t y. A waste stabi I izat i on 
pond is being considered . 

No existing municipal treatment faci 1 i ty. 

No existing municipal t reatment faci 1 i t y. 

Sewer s have large quantity of infi 1 trat ion during wet weather . 

Lagoon (0 . 68 acres) constructed in 1961 . 

A new plant consisting of two mechanically equipped sett 1 i ng 
tanks . trickling filter . polishing lagoon . and digestor i S 

proposed. 

Perm i t issued November 15 , 1967 , for a complete r etention 1 agoon. 

No ex i sting municipal treatment facilit y . 

Lagoons constructed in 1960 . 

No existing mun icipal treatment facilit y . 

No existing municipal t reatment faci 1 i t y. 

Pl ant constructed in 1958 . 

- - - -



C' 
w 

- ; .. :~"'rGr irtcl' ~ 

North Raccoon River (Cont.) 

Dr• i nage Ditch 1]1 

Scranton (H-68) 

Drainage Ditch 1]2 

Jefferson WTP (S-24) 

Jefferson (11-36) 

Hardin Creek 

Farnh.,,vi I le WTP (S-14) 

Farnharnvi I le (11-25) 

Churdan (H-16) 

Butterick Creek 

Ca 11 endar (11-14) 

Go,,,rie WTJ> (S-19) 

Go,,,rie (H-28) 

Harcourt (11-34) 

Paton (11·57) 

Dana (H-19) 

Grand Junction ("'-29) 

"'°rtb__B_ICg),_On River 

J ... ica (11·35) 

Sna~Ureek 

Ri ppey (11-65) 

North R~coon River 

0-,on (11-20) 

Asmundson llfg. Co. ( 1-25) 

Perry WTJ> (S-31) 

Perry (11-58) 

Oscar Player Co. ( I - 21) 

Existing 
Design 

AY.rage 
Day 

~ 
(mgdl 

0. 127 

0. 360 

0. 180 

0.032 

0.050 

0.081 

0.04 

0.048 

0.072 

0.040 

0.011 

I. 545 

1.00 

Present 
Average 

Day 
...LJ..sl!L_ 

(mgdl 

0.065 

0 . 100 

0.485 

0.002 

0 .1 10 

0.028 

0.020 

0.070 

0 . 040 

0 . 012 

1.052 

Boo 
Influent Effluent 

~~ 
(mg/1) (rng/1) 

35 

40 

25 

27 

26 

35 

25 

35 

50 

TABLE 19 (Cont.) 

WASTE\IATER TREATMENT FACILITIES 

SusP1osted Sol Ids 
lnfl uent Effluent 

~~ 
(mg/1) (mg/1) 

...fL.i.!!11..c 

Sh Ci 

Sm Km Cm 

Lo 

Lo 

Lo 

Lo 

Sh Cm 

Sch Ci 

Lo 

Lo 

Lo 

TYAC pf Irc,tar:nt 
Sol Ids 

Sccondacx Icootrncnt 

Ftr Cp 

Ftr Cm 

Lo 

Lo 

Lo 

Ftr Cp 

Ftr Cp 

Lo 

Lo 

Bo 

Ofh Bo XI 

Do Bo 

Bo 

Sch Ga Cm Fto Cm Ftr Cm Ofh Bo Ls 

Ln Lo Lp 

Ccmnents 

Water softening backwash. 

Pre1 iminary plans have been prepared for expansion, 
including nitrification. 

Backwash water. 

Total surface area equals 2.5 acres. 

Lagoons built in 1962. Total surface area equals 2 . 9 acres. 

Presently constructed two waste stabilization lagoons. 

No treatment. 

fxcessive infiltration during wet weather. 

Proposed h«>-cell lagoon with total surface area of 3 , 2 acres. 

Construction perm it issued for a two-cell lagoon. 

No existing treatment plant facility. 

Sewe rs have large quan tity of infi ltra tion during wet \olf!ather. 

No existing treatment plant facility . 

One-cell lagoon (3.2 acres) constructed in 1969. 

Town with decreasing population. No treatment facility planned. 

They have had odor complaints . New plant is planned. 



Existir, g 
~sign 0 resent 

.Av-rage Average 
Dey Day 

- ; ,. : "- -.rgc- i~-'" '•i;! 1 :a2aci!y ...f.l2!...._ 
l --a~' (mgd\ 

Nort h Raccoon River ( cont. 

Iowa Elec tric L" ght S. 
Power Co . ( 1 I I\ 0.002 

Hi nbu rn (M-52) o.048 

Dallas County Home ( S-3) 

Adel WTP (S-11) 

Adel (M-1) 0 . 224 0 . 069 

South Raccoon Ri ver 

O" Guthrie Center (M-32) 0 . 286 0 . 186 
..i::- Brushy Creek 

Arcadia (M-6) 

Halbur (M-33) 

Dedham (M-21) 0 . 035 0.009 

South Raccoon River 

Men lo (M-5 I ) 

~Branch 

Stuart (M-73) 0. 150 0 . 201 

Middle Raccoon River 

Breda {M-13) 0 . 055 0.063 

Carrol I (M 15) 1. 200 o.Bo5 

Carrol I Render ing 1.0,, 
Co. { 1-5) 

Iowa Puhl ic Ser vice Co. 
C.arro 11 St;otion ( 1-14) 

Storm Creek 

Lidderdale WTP (S 26) 

Li dderda I e (M-45) 

GI idden WTP (S-18) 0.003 

;'•Assumed value. 

TABLE 19 (Cont.) 

WASTEWATER TREATMENT FACILITIES 

Boo 
S.1i1~21c,ts::d S,gJ ldi I~,:u: gf Ici:1t11J1:at 

Influent Effluent lnfl uent Effluent 
~ ~ ~ ~ ...hi.ml.a.... ~~,Sll~IC::i 

{mg / 1) (mg/1) {mg/1) (mg/1) 

25 Lo Lo 

Lo 

30 Gm.. Sm Ftr Cp 
(Cp Do) 

35 Sch Ga.,,,ka Foe Cm Fth Cm 
Cm 

30 Lo Lo 

35 Gh Sh Cm Ftr Cp 

40 Lo Lo 

27 Sch 1<m Cm Fth Cm Ftr Cm 

40·:, 

0 0 0 . 3 

Lo Lo 

Sol lds 
Ita1tms:ot 

Be 

0th Bo Xl 

Oop Bo X L1 

Ofh Bo XI 

COl'Tll"ll!nts 

Discharges boiler, cooling tower blowdown, and water softener 
wash water. 

Two-cell lagoon with total surface area of 5.2 acres, built 
in 1967. 

In late 1972. they were about to build a lagoon sized for 110 
people {one acre). No further information i s available . 

No existing municipal treatment facility . City has applied 
for FHA funds for a waste stab i l i zat ion 1 agoon. 

No existing municipal treatment facility. A consent order 
issued by I0EQ required a prelimin•ry report before 1970. 

No existing municipal treatment faci 1 i ty . 

Se-.-.-c~s have a large quantity of inf i ltration during wet wea the r . 

Permit issued June 4, 1973, to build waste stabilization lagoon. 

Presently building a new plant. 

As of September 28, 1970, Carroll Rendering Co. was in the 
process of building a new sewage treatment facility . 

Discharge is cooling water. Submitted appl i cation for operating 
permit February 27, 1974 . 

Iron removal backwash - no treatment. 

Lagoon constructed in 1973, 



Existing 
Design Present 

.\v•ra9e .\verage 
Doy Day 

, i c;, : tic?rgc (Rt f No l ~ ..£.lJl!L_ 
(-c ~' ("'°d' 

Middle Raccoon River 

llilley (H·79l 

Coon Rapids (H· 17) 0. 120 0 . 081 

Wi I low Creek 

GI i dden (H-27) 0.088 0 . 062 

Rolston (H-61) 

Bayard (H -9) 

Hiddle Raccoon River 

Panora \ITP (S-30) 0.010 

Q'\ Panora (H-56) 0. I 25 0. I 50 

\.n Linden (H-46} .I Mosgu i to Creek 

Bagley (H-8) 

Yale (H-81) 

South Raccoon River 

Redfield (H-62) 0. 120 0 . 062 

Northern Iowa Natural Gas 
Co., Redfield Compressor 
Station . (1 ·19) 0.0015 

Northern Iowa Natural Gas 
Co., Redfield Storage 
Area ( I ·20) 0. 35 

( 28 days ' 
yei!.- ) 

Bear Creek 

Earlham (H-24) 0 . 093 0. 236 

Gendler Stone Products 
Co., Inc . (1 ·10) 0.024 

Bylger Creek 

De Soto (H-23) 0.047 

Boo 

Influent Effluent 

~ ~ 
("'9 / J ) (mg/I} 

25 

so 

35 

40 

30 

31 

TABLE 19 (Cont.} 

\IASTE\IATER TR EA TH ENT FAC I LI Tl ES 

~wi~cd~si ~f2I i d:i Ixcu: af Icc1tar:ct 
lnfl uent Eff 1 uent Sol ids 
~ ~ ...f.r.l.mt.r.L ~s=,smd1c~ Icatmcct 

(mg/1) (mg/1} 

Sh Km Cm Ftr Cm Dfr Bo 

Sh Ci Ft r Cp Bo 

Lo Lo 

Cs None XI 

Lo Lo 

Lo 

Lo Lo 

Lo Lo 

Ccmnents 

No existing municipal treatment faci I ity. 

Plant constructed in 1942 . 

Plant constructed in 1951, 

No existing municipal treatment facility. 

No existing municipal treatment f acil ity . A permit was 
issued February I, 1973, to construct a contact stabi I ization 
plant with a polishing pond. 

No treatment. 

Total surface area equals 10 acres. 

No existing municipal treatment facl Ii ty . 

Inadequate treatment facility with no future plans . City has 
been decreasing in population. 

No.existing municipal treatment feel lity. 

Lagoon constructed in 1968. 

Lagoons have wet weather problem, but seem to be function i ng 
properly. 

Lagoon built in 1970. 



Clr•ir i e Vi llage Mobile 
Home Pa,k ( 5·5) 

I OIJlile Highway Ccmnission 
Rest Area (S- 23) 

Soutt-twest Polk Water 
Co . (5· 35) 

s ... ce r Creel< 

Woukee (H· 78) 

Fox Creek Water 
Co. (S · 16) 

Jordan Branch 

Walter T. Giles High 
Rise Kotel (S-37) 

Walnu t Creek 

Dalles Center WTP (S- 12) 

Dal las Center (M-18) 

Hinkson Hobi le Home 
Pa,k (5· 21 ) 

Des Moines Golf & 

Coontcy Cl ub {5·13) 

National Crossroads , 
C-grnund (5· 28) 

Skelly 0;1 Co. {1·22) 

Mlerican Oil Co. ( 1- 1 ) 

Roadrunner C11T1pground & 
Nobi 1 e Home Park (S-32) 

Raccoon Ri ver 

Existing 
Des lgn 

Av•raQe 
Dey -

~ 
(n9c!' 

0.045 

0. 300 

0.066 

Meredith Corporation (1-17) 

KOA Campgrounds (S-4) 

Present 
AveraQe 

Oay -

..£.12L. 
(mqdl 

0.033 

0 . 078 

0.006 

0 .0 18 

0.005 

0.05 

0.008 

0.85 

TABLE 19 (Cont.) 

WASTEWATER TREATMENT FACILITIES 

Boo 
su,ecnded Sol Ids 

Inf luent Effluent Influent Effluent 
Ix2c of Iccotarnt 

Sol Ids 

~ ~ ~ ~ ...f.c..l.mlLL Secondocv Irootmcnt 
(mg/1) (mg/1) (mg/I) {mg/I) 

50 Lo Lo 

Lo 

Lo 

50 Le Lo 

Lo La 

25 Sh Ci Ftr Cp Bo 

Lo 

25 Le 

Lo 

25 Le 

Lo 

Lo Lo 

Comnents 

Plant built in 1963 and is having seepage problens. Total 
surface area equals ) . 8 acres. Using only one eel I. 

Lagoon i s so oversized there is no discharge. It is, in 
effect, an evaporation pond . 

t ron remova 1 backwash. 

Seems that lagoon is too smal I . Aeration shou ld help, but 
no results were actually given. 

t ron remova 1 backwash. 

To municipal in future . 

Iron removal backwash. 

Run-off to stream, possible oil product spillage. 

NPDES perm it issued September 27, 1973, limi ts SS to 20 mg/I 
and pH to 6.5 - 9.0. 

Permit issued August 25, 1969, for a waste stabilization la900n . 



CJ" 
-....J 

~-1::.. .. qc- (Re r No 

Des ""° ines Ri ver 

Armstronq Rubber 
Co . ( I :31 

ChicaQo. Roe l-.. I s1end , and 
Pocif;c Ra; I road (i -6) 

Frye Copy Systems (1-9) 

Len nox Indust ri es (1- 15) 

Des HQ; nes (H-22) 

Veader Cree"-

Oes t'\Q ines Area C (M 83) 

~ s "'°i~tl Rive r 

Iowa P~r & Liqht 
Co . ( 1-121 • 

Four Mi le Cr eel.. 

Slote r (H- 691 

~r,1.,, e n-.. E p•1 -4' 

Oa\r...\oiOOd He i9ht s l S-24) 

G~ een"""-X""d .,_-p lS- 20 , 

$,..rir,:, r ..x,1,. M"'P \S -36) 

.Al : .. "'On a \ ~-3 \ 

(0,..rtr, Li ,in.:i ""-"b i le Home 
Pa '"', ( S- 1' -

Svi..:"' Eas:: F\.i l Ir.. C'--....-ri . 
Sc!"'O,...' l l s-S.' 

_Q_es "'Cir-es '\ i , e r 

cJeasa-: .. · 11 1"1.-~~l 

[xist ing 
Design 

Av .. raqe 
Doy · 

~ 
(morl1 

35 . 000 

0 . I 58 

0 . 285 

0. 500 

0.026 

0. 236 

Presen t 
Ave rage 

Day 

....E.l.2L 
(mgd1 

2. 85 

0 . 005 

0. 72 

0 . 038 

38 , 894 

150-200 
7 .4 

0. 095 

0 . 910 

0. 025 

0 . 534 

0. 013/ 
10 hr day 

0 . 110 

TABLE 19 (Cont.) 

WASTEWATER TR EA TH ENT FACILITIES 

Boo 
Susoended Sol Ids 

Influent Eff luent Inf l uent Effl uent 

~~ ~~ 
(mg l J ) (mg / 1) (mg / 1) (mg/ 1) 

30 

60 

30 

25 12 

36 

...f.t..l.ml.r. 

Smt Gamw 
Ov Ka Cm 

Lo 

(Fto) Lo 

Sm Gh Cm 

Lo 

Sch Cm 

Lo 

Jygc of Iccotrrcnt 
Sol Ids 

Secondo ex IcootO"Cnt 

Fo Cm Fth 
Cm Ecg 

Lo 

Ftr Cm 

Ftr Cm Ecg 

Ae lo 

Ofh Zp Vr 
XI Bo 

0fh Bo 

0fhm XI 

Sc (Km Cm) Ftr Cm Ecg Ha Z i 1 Vv Xp 

~Ol'ffl'lents 

Cool i ng water discharged to city storm sewer. 

Sanitary wastes discharged to city sanitar y sewer. Cooling 
water discharged. to city storm sewer. 

An additional aeration basin is being considered. 

Under construction. 

Four wastewater discharges: 
- Condenser coo 1 i ng water 
- Ash sluicing water (fol l owing ash settling pond) 
- Boiler blowdown and softening demineralizing flows 
- Cooler tower blowdown 

New plant is being constructed to relieve hydraulic and 
organic loading . 

Permit issued December. 1967. and April, 1969. 

Extended aerat ion was added in 1963 



ABBREVIATIONS 

WASTEWATER TREATMENT FACILITIES 

A ----Aeration (in tanks or basins) 
Aa----Activated sludge, diffused air 

aeration 
Ac----Contact stabilization 
Ad----Aerobic digestion 
Ae----Extended aeration 
Af----Air flotation 
Am----Activated sludge, mechanical 

aeration 
Ao----Oxidatlon ditch 
Ap----Aeratlon, plain, without 

sludge return 

B ----Sludge beds 
Bo----Open 
Bc----Glass covered 

C ----Settling tanks 
Ci----Two-story (Imhoff) 
Cm----Mechanical ly equipped 
Cp----Plain, hopper bottom, or inter-

mittently drained for cleaning 
Cs----Septic tank 
Ct----Hultiple tray, mechanically 

equipped 
CmDm--Two-story "Clarigester" 
C pDo--Two-s tory "Sp i rages ter" 

D ----Digesters, separate sludge 
Dc----With cover (fixed if not other-

wise specified) 
D(cg)-Gasometer in fixed cover 
De----Gas used In engines (heat 

usually recovered) 
Df----With floating cover 
Dg----Wlth gasometer cover 
Dh----Gas used in heating 
Dm----Hixing 
Do----Open top 
Dp----Unheated 
Dr----Heated 
Ds----Gas storage in separate holder 
Dt----Stage digestion 
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E ----Chlorinati0n 
Ec----With contact tank 
Eg----By chlorine gas 
Eh----By hypochlorite 

F ----Filters 
Fc----Covered filter 
Fo----Roughing filter 
Fr----Rapid sand or other sand 

straining 
Fs----lntermittent sand 
Ft----Trickling (no further 

details) 
Fth---High capacity 
Ft2H--Hlgh capacity, two-stage 
Ftn---Fixed nozzle, standard 

capacity 
Ftr---Rotary distributor, standard 

capacity 
Ftt---Travel ing distributor, 

standard capacity 

G ----Grit chambers 
Ga----Aerated grit removal 
Gh----Without continuous removal 

mechanism 
Gm----With continuous removal 

mechanism 
Gp----Grit pocket at screen chamber 
Gw----Separate grit washing device 

H ----Sludge storage tanks (not 
second-stage digestion units) 

Ha----Aerated 
Hc----Covered 
Hm----Wlth stirring or concentrating 

mechanism 
Ho----Open 

I ----Sewage appl !cation to land 
lf----Ridge and furrow irrigation 
ls----Subsurface application 
lu----Land underdrained 
ly----Spray irrigation 
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ABBREVIATIONS 

WASTEWATER TREATMENT FACILITIES 

K ----Chemical treatment-flocculation. 
Chemical treatment-type units 
or equipment not necessarily 
complete or operated as chemi
ca 1 tr'ea tment. 

· Ka----Flocculation tank, air agitation 
Kc----Chemicals used 
Km----Flocculation tank, mechanical 

agitation 
Kx----No chemicals used 

L ----Lagoons 
La----Aerated lagoon 
Le----Evaporation lagoon 
Ln----Anaerobic lagoon 
Lo----Waste stabilization lagoon 
Lp----Polishlng lagoon 
Ls----Sludge lagoon - not for treat

ment of sewage 

0 ----Grease removal or skimming 
tanks - not incidental to 
sett I ing tanks 

Oa----Aerated tank (diffused air) 
Om----Mechanically equipped tank 
Ov----Vacuum type 

S ----Screens 
Sc----Comminutor (screenings ground 

In sewage stream) 
Sf----Fine screen (less than l/8 11 

opening} 
Sg----Screenings ground in separate 

grinder and returned to sewage 
f 1 OV/ 

Sh----Bar rack, hand cleaned 1/211 to 
211 openings ' 

Si----lntermediate screen J/8 11 to 
1/2 11 openings 

Sm----Bar rack mechanically cleaned 
1/2 11 to 211 openings 

Sr----Coarse rack (openings over 211
) 

St----Garbage ground at plant and 
returned to sewage flow 

T ----Sludge thickener 
Tc----Covered 
Tm----Stirrlng mechanism 
Tp----Open top 
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V ----Mechanical sludge dewatering 
Vc----Sludge centrifyge 
Vp----Pressure filter 
Vv----Rotary vacuum filter 
Vo- - --Other 

X ----Sludge drying or incinera-
tion 

Xd----Used for fertilizer 
Xf----Sludge burned for fuel 
Xl----Disposal to land 
Xn----lnclnerated 
Xp----Used for fill 

Z ----Sludge conditioning 
Za----Chemicals used, alum 
Zc----Chemical used (unidenti-

fied) 
Zi----Chemicals used, iron salts 
21----Chemicals used, 1 ime 
Zp----Polyelectrolytes used 
Zx----No chemicals used 
Zy----Elutriation 



PART V 

WASTE LOAD ALLOCATION METHODOLOGY 

The most important consideration in determining the capacity of a 

stream to assimilate wastewater discharges is the ability to maintain an 

acceptable dissolved oxygen (DO) concentration. Microbial oxidation of 

organics and certain inorganics present in wastewater creates an oxygen 

demand. Oxygen is supplied to a stream principally by reaeration from the 

atmosphere. If the rate of deoxygenation exceeds the rate of reoxygenation, 

DO concentrations may decrease belCM minimum allowable standards. 

To assess the variations in DO and ammonia nitrogen concentrations 

in the Raccoon River and Des Moines River Basins, a computer-based mathe

matical model was utilized. Model input data were developed from available 

information. In many cases data were lacking, and more extensive data 

would improve the validity of the model. However, it is felt that the 

developed methodology is an equitable method for establishing waste load 

allocations. 

It is recoll1Tlended that the computer-based mathematical modeling tech

niques should be updated and improved as more information is obtained for 

the Raccoon River and Des Moines River Basins to more accurately predict 

water quality. 

Theory and Methodology 

General - Dissolved oxygen concentrations in streams are controlled 

by atmospheric reaeration, biochemical oxygen demands (carbonaceous and 

nitrogenous), algal photosynthesis and respiration, benthal demands, 

temperature, and the physical characteristics of the stream. Many of 

these factors are difficult, if not impossible, to accurately define without 

detailed field investigations of the study area. 

Photosynthesis can produce large quantities of oxygen during the day 

if algae are present in the stream. Conversely, at night algal respiration 

creates an oxygen demand. Research efforts to fit harmonic functions to 

this phenomenon have had limited success. Therefore, allowance for diurnal 

fluctuations in oxygen levels is not included in the computer model. 
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Benthal demands result from anaerobic decomposition of settled organic 

material at the bottom of the stream. These reactions release carbonaceous 

and nitrogenous organic materials which create biochemical oxygen demands. 

The inclusion of benthal demands in the model requires extensive field 

surveys to determine the areal extent of sludge deposits within a stream 

and coefficients that describe the release into the water. Since the impact 

is minor in most instances and no data are available describing sludge depo

sition areas, no benthal oxygen demands are included in the model formula

tion. 

Model Equation - A complete mathematical model to describe DO concen

trations within the stream would include all significant factors. Natural 

systems cannot presently be expressed mathematically with absolute certainty, 

but reasonably accurate predictions can be made through realistic assumptions 

of the reaeration phenomenon and deoxygenation caused by carbonaceous and 

nitrogenous biochemical oxygen demands. 

The nitrogenous biochemical oxygen demand is due to the oxidation of 

ammonia to nitrates by certain species of bacteria. This oxidation process 

is called nitrification. Nitrification is a two-step process whereby a 

specific bacterial species oxidizes ammonia to nitrite and a different 

species oxidizes the nitrite to nitrate. Approximately 4.5 mg/1 of oxygen 

are required to oxidize l mg/1 of ammonia (expressed as nitrogen) to 

nitrate, although this value may vary between 3.8 and 4.5 mg/I. Since 

secondary wastewater effluents quite commonly contain anmonia nitrogen 

levels of 10 mg/1 or more, the equivalent nitrogenous biochemical oxygen 

demand (should all the armionia be converted to nitrates) is approximately 

45 mg/1. This is equivalent to the carbonaceous biochemical oxygen demand 

of most secondary wastewater effluents. 

For the modeling program, a modified version of the Streeter-Phelps 

equation for DO deficit within the stream was utilized. This approach 

recognizes both carbonaceous and nitrogenous biochemical oxygen demands, 
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and atmospheric reaeration. Algal and benthal effects are not considered. 

The rate of deoxygenation is as follows~ 

dD _KL+ KN - K
2

D dt- 1 n 

Integrated, this equation becomes the modified Streeter-Phelps equation as 

follows: 

D ( t) 
KL -Kt -Kt KN -Kt -Kt -Kt 
lo ( 1 2) no ( n 2) 2 = -- e -e + -- e -e +De 

K2-K 1 K2-Kn o 

Where: 

D(t) = DO deficit at time t. 

D = Initial DO deficit. 
0 

L = Initial ultimate carbonaceous BOD. 
0 

N = Initial nitrogenous BOD. 
0 

K
1 

= Carbonaceous deoxygenation rate constant. 

K N. d . n = 1trogenous eoxygenat1on rate constant. 

K
2 

= Reaer~tion rate constant. 

In this equation, the rates of oxygen utilization due to both carbon

aceous and nitrogenous biochemical oxygen demands are expressed as first 

order reactions. 

Ultimate BOD and arrmonia nitrogen concentrations are calculated as 

follo.<1s: 

Where: 

L(t) 
-K

1 
t 

= L e 
0 

N(t) = N e 
0 

-K t 
n 

L(t) = Ultimate carbonaceous BOD at time t. 

N(t) = Nitrogenous BOD at time t, 

and nitrogenous oxygen demand (N) equals 4.5 times the ammonia nitrogen 

concentration. 

73 



Since nitrification is a two-step process, many researchers have pro

posed that it is a second order reaction, although no practical DO predic

tion equation has been developed in this form. Since nitrogenous biochemical 

oxygen demands are too great to ignore, most developed models assume that it 

is a first order reaction. The present investigation has also utilized this 

assumption. 

Nitrifying bacteria are generally present in relatively small numbers 

in untreated wastewaters. The growth rate at 20° C (68° F) is such that 

the organisms do not exert an appreciable oxygen demand unti 1 about 8 to 

10 days have elapsed. This lag period may be reduced or practically elimi

nated in a stream receiving large amounts of secondary effluent containing 

seed organisms. In biological treatment systems, substantial nitrification 

can take place with a resultant buildup of nitrifying organisms. These 

nitrifying bacteria can immediately begin to oxidize the ammonia nitrogen 

present and exert a significant oxygen demand in a stream. 

In addition to dispersed bacteria, there can be considerable nitrifi

cation by nitrifying organisms that are attached to sediments, rocks, weeds, 

etc., along the stream bottom. These organisms oxidize the ammonia nitrogen 

in the stream as it passes by them. Such attached growths can build up below 

treatment plant discharges where the stream is enriched with ammonia nitrogen. 

The biological nitrification process is generally more sensitive to 

environmental conditions than the carbonaceous decomposition process. The 

optimal temperature range for growth and reproduction of nitrifying bacteria 

is 26° to 30° C (79° to 86° F). It is generally concluded that the nitro

genous BOD will assume greatest importan ce during the low flow, warm weather 

periods of the year (August and September), especially in small streams which 

receive relatively large volumes of secondary wastewater effluents . These 

conditions were utilized for the low flow determination of allowable 

effluent characteristics during summer periods. During winter low flow 

periods (January and February}, nitrification will probably have limited 

influence upon the oxygen demand due to the inhibition of the nitrifying 

bacteria to low temperatures. During analyses of winter low flow conditions, 

it was assumed nitrification did not occur. 
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To assume that nitrification, during summer conditions, proceeds 

immediately following a wastewater discharge, and simultaneously with carbona

ceous oxidation, is to generally assume the worst possible conditions in 

regards to downstream DO concentrations. Therefore, waste load al locations 

identified in this manner will generally be on the conservative side; although 

justifiably so, considering the high probability that nitrifying organisms 

(both dispersed and attached) would be present . 

In addition, to assume no nitrification occurs during winter flOM con

ditions is to treat ammonia nitrogen as a conservative (nondegrading) 

pollutant. In many streams during winter conditions, the water quality 

criteria of 2 mg/1 of ammonia nitrogen becomes the determining factor in 

waste load allocations. During summer conditions, the critical water 

quality factor is generally dissolved oxygen. 

Rate Constant Determination - The carbonaceous deoxygenation rate 

constant (K 1) for most streams wi 11 vary from 0. 1 to 0.5 per day. Early 

work by Streeter and Phelps determined an average value for the Ohio River 

of 0.23/day (0. 1/day, base 10). This value has been accepted and commonly 

used for years with reasonable results . 

Deoxygenation rates higher than 0.23/day have been reported for various 

streams in the United States. No measurements of deoxygenation rates for 

the streams under investigation are available. For this study, a carbona

ceous deoxygenation rate constant of 0.2/day (base e) was used. Field 

measurements of typical deoxygenation rates for streams in Iowa are needed 

to verify this value and would greatly improve the predictability of the 

modeling. 

Information on nitrogenous deoxygenation rates is extremely limited. 

Available information indicates that nitrification rates (when active 

nitrification does occur) are somewhat greater than carbonaceous oxidation 

rates. Therefore, a nitrogenous deoxygenation rate (K) of 0.3/day 
n 

(base e) was selected for the study. Again, field measurements of typical 

nitrogenous deoxygenation rates in Iowa streams would greatly enhance the 

accuracy of the model. 
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Many predictive formulations have been used for stream reaeration. · I 

For the Raccoon River Basin study, reaeration rate constants were predicted 

by the following equation developed by Dougal for the Skunk River ("Physical I 
and Economic Factors Associated with the Establishment of Stream Quality 

Standards"; Dougal, Baumann, and Timmons; Volume No. 2, March, 1970): 

K2 = 11.5 Q-0.0185 

Where: 

K2 = Reaeration rate constant, per day. 

Q = Stream flow·, mgd. 

The formulation is applicable for flows less than 65 mgd (100 cfs). 

Differences in physical characteristics and low flow conditions between 

the Raccoon River Basin and the Skunk River Basin are assumed to be insigni

ficant. Within the range of flow encountered in the Raccoon River Basin 

(0. 1 to 30 mgd), reaeration rate constant values calculated by the above 

equation range from about 11 to 12/day. These values are relatively high 

but may be justified because the streams are relatively wide and shallow, 

in some cases approximating an in-stream trick! ing filter. 

During winter ice conditions, the reaeration rate constant was reduced 

to 0.5/day to represent the much lower reaeration which would occur when the 

water surface is partially covered with ice. 

For the Des Moines River, reaeration rate constants were predicted 

by a method developed by Tsivoglou ("Characterization of Stream Reaeration 

Capacity," Tsivoglou and Wallace, EPA-R3-72-012, October, 1972). Dougal's 

method was not considered applicable to the Des Moines River because of 

the comparatively high stream flow (200 cfs at Saylorvi lle Dam). Tsivoglou's 

method is based on the premise that the reaeration capacity of nontidal 

fresh water streams is directly related to the energy expended by the flow

ing water, which in turn is directly related to the change in water surface 

elevation. 

The change in water surface elevation divided by the time of flow is 

the average rate of energy expenditure. This relationship is expressed by: 

K2 = 0.048 (~) @ 20° C 
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Where: 

K2 = Reaeration rate constant, per day. 

h = Water surface elevation change, feet. 

t = Time of flow, days. 

Tsivoglou's method was derived from actual measurement of stream 

reaeration rates by a new field tracer procedure in which a radioactive 

form of the noble gas krypton serves as a tracer for oxygen. 

The reaeration rate predictive model has been verified for streams 

ranging in flow from 5 to 3,000 cfs. It can also be used to quite accur

ately predict reaeration effects of dams and waterfalls. 

In development of Tsivoglou's procedure, other reaeration rate pre

dictive formulas were compared with results obtained from the field tracer 

technique, but none appeared to predict stream reaeration rates as accurately 

as the Tsivoglou model. 

Under winter ice conditions, the reaeration rate constant is reduced 

in direct proportion to the percentage of ice cover up to 95 percent. For 

instance, if it is estimated that there is 90 percent ice cover, then the 

reaeration rate constant is reduced by 90 percent. With 100 percent ice cover 

the reaeration rate constant is reduced only by 95 percent~ for it is esti

mated that there will always be a small amount of reaeration taking place. 

Temperature corrections for the carbonaceous and nitrogenous deoxygena

tion rate constants and also the reaeration rate constants are subroutines 

within the computer model. The following formulations define the specific 

temperature corrections utilized in the program: 
T-20 

Kl (T) = Kl (20) x 1.047 
T-20 

K2 (T) = K2 (20) x 1~0241 

Kn(T) = Kn(20) x (0.058T - 0. 16) 

Where T = water temperature, °C. 

T > 3° C 

Temperature corrections for K
1 

and K2are generally accepted formula

tions. Information on the effects of temperature on K is lacking. The 
n 

formula given was derived from information on temperature effects on nitri-

fication rates in biological treatment systems. The formula predicts 
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nitrification rates of zero at approximately 3° C (37° F). The nitrifica

tion rate constant is set equal to zero at all temperatures below 3° C 

(37° F). 

The principal factor affecting the solubility of oxygen is the water 

temperature. Dissolved oxygen saturation values at various temperatures 

are calculated as follows: 

C = 24.89 - 0.426t + 0.00373t 2 -0.0000133t 3 
s 

Where: 

t = Water temperature, ° F. 

C = Saturation value for oxygen at temperature, t (° F), at 
s standard pressure. 

Stream Velocity and Depth Calculations (Raccoon River Basin) - Stream 

velocities and depths are important in determining reaeration and the down

stream dispersion of pollutants. The computer model utilized depth and 

velocity estimates based on extrapolating known low flow data at stream 

gaging stations to other points along the stream. The extrapolation is 

a very rough approximation, but should be reasonably close over the length 

of a reach. Again, field investigations to determine actual stream velocities 

and depths would improve the accuracy of the model. 

Stream Velocity Calculations (Des Moines River) - Stream velocities are 

important in determining reaeration rates and the downstream dispersion of 

pollutants. The computer model utilized calculates velocity based on a 

variation of the Manning formula for open channel flow. The Manning formula 

for open channel flow is: 

V = 
l.5RZ/3Sl/2 

n 

Where: 

v = Velocity, fps. 

R = Hydraulic radius, ft= wetted perimeter/cross section area 
which approximately equals the mean depth for rivers. 

S = Channel slope, ft/ft. 

n = Roughness coefficient. 
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By multiplying both sides of the equation by the cross sectional area, 

which is equal to the mean depth times the water surface width, and solving 

for mean depth, the following relationship is obtained : 

d = ( Qn ) 
l.5Ws 112 

Where: 

d = Mean river depth, ft. 

Q = Discharge, cfs. 

W = Water surface width, ft. 

S = Slope, ft/ft. 

n = Roughness coefficient. 

3/5 

Once mean depths were calculated, velocities were determined from the follow

ing relationship: 

v = Q/A = Q/W·d 

River slopes were obtained from existing profiles when available, but 

usually were taken from USGS topographic maps. Slopes obtained from USGS 

maps are rather generalized, and more accurate river profiles would greatly 

improve the accuracy of velocity determinations. 

River widths and roughness coefficients were estimated from information 

obtained from field observations, and flow and cross-sectional data at each 

USGS gaging station. 

Computer Input and Output Data - In order to calculate water quality at 

various points in the river, the river length to be modeled was divided into 

reaches. River characteristics such as mean velocities and depths, river 

widths, deoxygenation and reaeration rate constants, and water temperature 

were considered constant for each reach. The location of the reaches was 

set by one or more of the following: 

l. A tributary . 

A wastewater discharge. 2. 

3. A change in river characteristics such as river width or slope. 

4. A dam. 
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In order to calculate water quality characteristics at various points 

within each reach, the reaches were divided into segments called sections. 

Mixing and dispersion assumptions inherent in the model are: 

1. Complete and instantaneous mixing of wastewater and tributary 

flows with the main river flow. 

2. Uniform lateral and longitudinal dispersion (plug flow) of the 

stream constituents as they move downstream. 

Flows that could not be allocated to tributary inflows or wastewater 

discharges were distributed uniformly along the main river and are called 

groundwater contributions. It was assumed that there were no wastewater 

losses due to infiltration into the stream bed, or to evaporation. 

Actual data input into the computer program are as follows: 

1. Initial river conditions such as flow, temperature, 

2. 

3. 

4. 

and concentrations of ultimate carbonaceous BOD, ammonia 

nitrogen, and DO. 

Uniform groundwater contributions for each reach and 

concentrations of ultimate carbonaceous BOD, ammonia nitrogen, 

and DO in the groundwater. 

The number of and the following for each reach: 

a. Length. 

b. Number of sections. 

c. 

d. 

e. 

f. 

g. 

Water temperature. 

Mean river velocity (Raccoon River Basin); channel slope 

(Des Moines River). 

Mean water depth (Raccoon River Basin); river width 

(Des Moines River). 

Deoxygenation rate constants. 

Roughness coefficient (Des Moines River only). 

Wastewater or tributary inflows consisting of flow rates, ulti

mate carbonaceous BOD, ammonia nitrogen, and DO concentrations. 

80 



After calculations, computer output data consists of the following for 

each reach: 

1. Mean river velocities. 

2. Mean river depths (Des Moines River only). 

3- Reaeration rate constants. 

4. Temperature corrected reaeration and deoxygenation rate constants. 

5. Saturation DO concentrations for the given temperature. 

and the foll'o.<Jing at the beginning of every section within a reach~ 

1. Surrrnation of the river miles evaluated. 

2. Cumulative discharge. 

3. Cumulative travel time in days. 

4. Ammonia nitrogen conc~ntrations. 

5. Ultimate carbonaceous BOD concentrations. 

6. DO concentrations. 

]. DO deficits. 
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PART VI 

WASTE LOAD ALLOCATIONS 

Utilizing the previously defined computer methodology, waste load 

allocations required for dischargers to meet state water quality standards 

within the study area were determined. The evaluation procedure considered 

the situation with 1990 wastewater discharges under both summer and winter 

low flow conditions. The following sections describe specific results for 

these evaluations, and a tabulation of the waste load allocations for each 

discharger is presented for both summer and winter conditions. Analyses 

were conducted for all streams with a water quality classification and a 

wastewater discharger. 

Evaluation Assumptions 

In order to define waste load allocations for dischargers within the 

study area, specific assumptions are required. Identification of the major 

items required to evaluate and determine waste load allocations are identi

fied in the following list. 
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1. The major objective of the present investigation is to satisfy 

Iowa Water Quality Standards with future effluent discharges. 

Determination of allowable effluent concentrations was based 

upon varying the effluent quality from point source dischargers 

until the model maintained dissolved oxygen concentrations above 

5.0 mg/1 and aITYTionia nitrogen concentrations below 2.0 mg/1 in 

all water quality classified sections of the stream. Because 

NPDES permits are requiring dischargers with stabilization ponds 

to utilize controlled discharge of the effluent, no discharge 

from stabilization pond treatment facilities to the stream was 

assumed for the low flow conditions. 

2. Definition of 7-day, l-in-10 year low flow was required for each 

stream model. The low flow at all continuous record gaging stations, 

except the one at Sac City, exceeded the total present average daily 

wastewater discharges from upstream point sources. The difference 
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between present average daily wastewater upstream discharges 

and the estimated 7-day, 1-in-10 year low flow at Sac City was 

not considered great enough to consider the stream as losing 

flow to groundwater. The period of record for the gage at Sac 

City is relatively short (15 years), and a low confidence is 

associated with the statistical low flow value. The difference, 

if any, between the 7-day, 1-in-10 year low flow and the waste

water discharges was assumed to be the result of groundwater 

inflow to the stream. This amount of groundwater inflow was 

assumed to remain constant over the planning period. Since most 

wastewater discharges will increase during this time period, the 

7-day, 1-in-10 year low flow in 1990 is greater by the amount of 

this increase. Groundwater contribution to the stream flow was 

distributed throughout the drainage basin in relationship to 

the area contributing to the stream along the length of the 

channel. Values of 6.0 mg/1 ultimate carbonaceous BOD, 0.0 mg/1 

ammonia nitrogen, and 2.0 mg/1 dissolved oxygen concentration 

were assumed as the water quality of the groundwater contribution. 

3. Ultimate carbonaceous BOD was assumed to be 1.5 times the BOD
5

. 

4. Since no data are available describing effluent dissolved oxygen 

concentration or temperatures, the following values were assumed 

for each class of wastewater discharger. 

Summer Condit ion Winter Condition 
Dissolved Dissolved 

Dischar~ Ox;t7en 
(mg 1) 

Temye ratu re 
(BC (BF) 

Ox;t,en 
(mg 1} 

Temyerature 
(BC (BF} 

Trickling Filter 3.0 20 68 4.0 9 48 

Activated Sludge 3.0 20 68 4.o 9 48 

Industrial Each Discharge Handled Individually 

5. Two different means of assessing reaeration coefficients for 

winter conditions were utilized. Within the Raccoon River Basin 

partial ice cover conditions were assumed, and a reaeration rate 

constant of 0.5/day was assigned to all reaches of the stream. 
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For the Des Moines River, the amount of ice cover on the 

stream was estimated. Then the winter reaeration rate constant 

for each reach of the stream was determined by multiplying the 

predicted summer reaeration rate constant by the percentage of 

open water in the reach. Ice cover estimates were based upon 

general climatological conditions for the basin and upon person

al observations of individuals familiar with the area. Complete 

ice cover was assumed to be noncoincidental with the 7-day, 1-in-

10 year low flow. 

6. Deoxygenation rate constants were assumed to be 0.2/day for car

bonaceous demand and 0.3/day for nitrogenous demand. 

7. Best practicable treatment effluent limitations described by 

EPA guidelines were utilized for industrial discharges when 

available. Otherwise, the actual allowable waste load which 

could be discharged into the st ream was dete ,rmined and i dent i

fied as the waste load allocation for that discharger. 

8. The background water quality of tributaries discharging to the 

streams being modeled was assumed to be saturated dissolved 

oxygen concentrations, an ultimate carbonaceous BOD of 6.0 mg/1, and 

amrronia nitrogen concentrations of 0.0 mg/1 in the summer and 

0.5 mg/1 in the winter. The average velocity of these tribu-

tary streams was conservatively assumed to be 10 miles per day. 

9. It is assumed that al 1 of the wast~water discharged into a 

tributary stream actually reaches the river being rrodeled, and 

that none is lost by seepage into the dry stream bed. 

10. The rrodel has been carried through the impoundment in Des 

Moines. The actual water surface slope has been estimated 

through the impoundment reach of the Des Moines River. The 

dam is assumed to take up a reach of the stream equal to 0.001 

miles with a change in head equal to the height of the dam. 

This results in a high reaeration rate constant for the stream 

flow over the dam. 
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Results - Raccoon River Basin 

Considerations - The waste load allocations are based upon a computer 

model that utilizes the best available information for the study area. 

Some of the input data provided are approximations and model predictability 

could be considerably improved with more accurate field information. Based 

on the available data, the model computes stream qua! ity for the assigned 

wastewater discharges. For the initial run, all discharges were assumed to 

meet either secondary treatment (municipalities) or the best practicable 

treatment (industries). Where the model indicated violation of IDEQ stream 

quality criteria, more stringent effluent requirements were imposed until 

satisfactory levels were reached. Whenever more than one entity was required 

to meet more stringent effluent limitations in a particular stream reach to 

maintain quality, approximately the same requirements were established for all 

of the entities regardless of size or whether they were municipal or indus

trial dischargers. Other possible combinations of effluent 1 imitations on BOD, 

ammonia nitrogen, and dissolved oxygen could result in meeting stream quality 

criteria. 

Summer Conditions - Waste load allocations for each discharger during 

summer conditions are given in Table 22. The upper limit for wastewater dis- . 

charges is secondary treatment for municipal dischargers and best practicable 

treatment (BPT) for industrial dischargers. IDEQ has set the allowable am-

monia nitrogen level for secondary treatment at 10 mg/1 in summer. 

Dissolved oxygen concentration profiles for the South Raccoon River, 

Middle Raccoon River, North Raccoon River, and Raccoon River for 1990 dis

charges for both secondary treatment and the waste load allocations given 

in Table 22 are shown on Figures 9 and 10. The stream quality criteria 

of 5.0 mg/I of DO is met in all sections of the streams which are water 

~uality classified under both secondary treatment and waste load alloca-

tion conditions. The carbonaceous BOD waste load allocation conditions 

are the same as secondary treatment. 

Summer all1IT'Onia nitrogen concentration profiles are shown on Figures 

11 and 12 for the South Raccoon River, Middle Raccoon River, North Raccoon 

River, and Raccoon River. The waste load allocations given in Table 22 
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Dischar~er (Ref. No.) 

Des Moines River 

Rock Creek 

Dee re & Co • ( I - 7) 

Des Mo i n es R i ve r 

Saylorville Lake 
Recreation Area (S-34) 

YMCA Home (S-38) 

Beaver Creek 

Beaver (M-10) 

Ogden (M-55) 

Berkley (M-11) 

Woodward (M-80) 

Bouton (M-12) 

Town & Country (S-9) 

Granger (M-30) 

Grimes (M-31) 

Beaver Valley 
Canning Co. (1-4) 

Urbandale Sanitary Sewer 
District (M-75) 

First Continental Co. 
Motel (S-17) 

St rea~1 
Flow 

(mgd) 

0 

1.91 

2.64 

TABLE 22 

WASTE LOAD ALLOCATION 

7-DAY, l-lN-10 YEAR LOW FLOW 

1990 SUMMER CONDITION 

1990 
Discharge 

(mgd) 

0 

0 

0.271 

0 

0 

0 

o. 129 

0.873 

Ultimate BOD
1 

Ammonia Nitrogen (N) 
(mg/1) (lb/day) ( mg/ 1 ) ( 1 b I day) 

To Municipal Treatment Facility 

Control led Discharge 

Control led Discharge 

No Existing Municipal Facility 

6 11 2 4 

No Existing Municipal Facility 

Control led Discharge 

No Existing Municipal Facility 

Control led Discharge 

Control led Discharge 

45 48 10 11 

To Municipal Treatment Facility 

15 109 7 51 

To Municipal Treatment Feil ity 

Effluent 
Di sso 1 ved (xxr, 

mg 1 

3.0 

3.0 

3.0 



(X) 
(X) 

Discharger (Ref. No.) 

Des Moines River (cont.) 

Saylor Creek 

Ankeny W (M-5) 

Me 1 Ray Mobile Home 
Park (S-27) 

W a 1 fl e y C reek 

Iowa Fund (S-22) 

Mid-Continent Botti ing 
Co. (1-18) 

Firestone Tire & Rubber 
Co. (1-8) 

Ford Motor Co. ( 1-26) 

American Can Co. ( 1-2) 

Regency Manor Mob i 1 e 
Home Park (S-6) 

North Raccoon River 

Marathon (M-50) 

Rembrandt (M-63) 

Lateral 2 

A 1 be rt C i t y ( M - 2 ) 

Poor Fa rm Creek 

Truesdale (M-74) 

St reap 
Flow 
(mgd) 

133.26 

133, 35 

1 33. 35 

133,35 

1 33. 35 

133, 35 

0.01 

TABLE 22 (Cont.) 

WASTE LOAD ALLOCATION 

7-DAY, 1-IN-10 YEAR LOW FLOW 

1990 SUMMER CONDITION 

1990 
Discharge 

(mgd) 

1. 707 

Ultimate BOD
1 

(mg/1) (lb/day) 

641 

Ammonia Nitrogen (N) 
(mg/1) {lb/day) 

103 142 

0 Controlled Discharge 

0 Controlled Discharge 

0.050 10 

Necessary 5 1. 2 70 

o. 194 

0.202 

No Discharge Limitations 

No Discharge Limitations 

No Discharge Limitations 

Necessary5 

Necessa ry5 

0 

0.085 

No Discharge Data Available 

No Existing Municipal Facility 

Controlled Discharge 

32 103 7 

No Existing Municipal Facility 

Effluent 
Di sso 1 ved 

Oxy7en 
{mg 1) 

3.0 

3.0 



1- ; - - ... - - ... , - -I ~ ~ -- ~. -

co 
\.D 

Discharger (Ref. No.) 

North Raccoon River (cont.) 

Boyer Creek 

Iowa Public Service (1-13) 

Storm Lake (M-71) 

Storm Lake, Hy-
Grade (M-72) 

Country Vi 11 age Mob i 1 e 
Home Pa rk ( S - 2 ) 

Vilas and Co., Inc. (1-23) 

Vista Products Co. (1-24) 

Lakeside (M-41) 

North Raccoon River 

Sac City WTP (S-33) 

Sac City (M-67) 

Nemaha (M-53) 

Cedar Creek 

Laurens WTP (S-25) 

Laurens (M-44) 

Mefferd Industries (1-16) 

Varina (M-77) 

Fonda WTP (S-15) 

Fonda (M-26) 

St reap 
Flow 
(mgd) 

o. 10 

o. 10 

o. 10 

o. 10 

3.49 

3. 77 

3. 77 

3.77 

TABLE 22 (Cont.) 

WASTE LOAD ALLOCATION 

?-DAY, 1-IN-10 YEAR LOW FLO~/ 

1990 SUMMER CONDITION 

1990 
Discharge 

(mgd) 
Ultimate BOD

1 

{mg/1) (lb/day) 
Ammonia Nitrogen (N) 
(mg/1) (lb/day) 

0.016 

3.090 

No Discharge Limitations Necessary
5 

45 3 1 , 160 3 77 

Effluent 
Dissolved 

(xyge) 
mg/1 

3.0 

To Municipal Treatment Facility (M-71) 

0 

0.099 

O. 180 

0.280 

o. 160 

0.008 

0.093 

45 3 

45
3 

45
3 

45
3 

Cont ro 11 ed Discharge 

No Discharge Limitations Necessary
5 

68 2 3 3.0 

To Municipal Treatment Facility (M-71) 

No Discharge 

105 10 23 3,0 

No Discharge Data Available 

No Discharge 

60 10 13 3.0 

No Discharge Data Available 

No Existing Municipal Facility 

No Di sch a rge 

35 10 8 3.0 



I..O 

Discharger (Ref. No.) 

Middle Raccoon River 

Panora WTP (S-30) 

Panora (M-56) 

Linden (M-46) 

Mosquito Creek 

Bagley (M-8) 

Yale (M-81) 

-"" Sou t h Raccoon River 

Redfield (M-62) 

Northern Iowa Natura 1 
Gas Go. , Red fie 1 d 
Compressor 
S ta t i on ( I - 1 9 ) 

Northern Iowa Natural 
Gas Co. , Red fi e 1 d 
S to rage A re a ( I - 2 0 ) 

Bear Creek 

Earlham (M-24) 

Gendler Stone Products 
Co., Inc. (1-10) 

Bugler Creek 

DeSoto (M-23) 

Raccoon River 

Van Meter (M-76) 

St rea~ 
Flow 
(mgd) 

17 .45 

17.45 

18. 10 

- - - - ......... -

TABLE 22 (Cont.) 

WASTE LOAD ALLOCATION 

7-DAY, 1-IN-10 YEAR LOW FLOW 

1990 SUMMER CONDITION 

1990 
Di sch a rge 

{mgd) 

0 

0 

0.0015 

0.35 

0 

0.024 

0 

0 

Ultimate BOD
1 

Ammonia Nitrogen (N) 
(mg/1) (lb/day) {mg/1) {lb/day) 

No Di sch a rge 

Controlled Discharge 

No Existing Muni cl pal Faci 1 i ty 

No Discharge Data Available 

No Existing Municipal Facility 

Controlled Discharge 

No Discharge Data Available 

No Di sch a rge Data Available 

Control led Discharge 

No Discharge Limitations Necessary 

Controlled Discharge 

Controlled Discharge 

- .... --- .:::...:;:;, 

5 

Effluent 
~issolved 

Oxy,en 
(mg 1) 



U) 
V, 

Dischar_2er (Ref. No.) 

Raccoon River (cont.) 

Prairie Village Mobile 
Harre Park (S-5) 

Iowa Highway Commission 
Re st A re a ( S - 2 3) 

Southwest Polk Water 
Co. (S-35) 

Sugar Creek 

Waukee (M-78) 

Fox Creek Water 
Co. (S- 16) 

Jordan Branch 

Walter T. Giles High 
Rise Mote 1 (s-37) 

Walnut Creek 

Dallas Center WTP (S-12) 

Dallas Center (H-18) 

Hinkson Mobile Harre 
Park (S-21) 

Des Moines Golf & 
County Club (S-13) 

National Crossroads 
Campground (S-28) 

Skelly Oil Co,- (1-22) 

St reap 
Flow 
(mgd) 

35.45 

35.45 

35.45 

TABLE 22 (Cont.) 
WASTE LOAD ALLOCATION 

7-DAY, 1-IN-10 YEAR LOW FLOW 

1990 SUMMER CONDITION 

1990 
Discharge 

{mgd)-

0 

0 

0 

0.258 

0 

0.050 

0 

0.008 

1 
Ultimate BOD Ammonia Nitrogen (N) 

(mg/1) Db/day) (mg/1) (lb/day) 

Controlled Discharge 

Controlled Discharge 

No Di sch a rge 

Controlled Discharge 

No Discharge 

To Municipal Treatrrent Facility 

No Discharge 

45 3 
97 103 22 

Controlled Discharge 

45 3 
19 103 4 

Cont ro 11 ed Di sch a rge 

No Discharge Data Available 

Effluent 
Di sso 1 ved 

(xy?e) 
mg 1 

3.0 

3.0 



I..D 
O' 

Discharger (Ref. No.) 

Raccoon River (cont.) 

Arre r i can O i 1 Co. ( I -1 ) 

Roadrunner Campground 
& Mob i 1 e Horne 
Park ( s-32) 

Meredith Corporation (1-17) 

KOA Campgrounds (S-4) 

Des Mo i n es R i ve r 

Armstrong Rubber Co. (1-3) 

Chicago, Rock Island, 
and Pacific Railroad 
( I -6) 

Frye Copy Systems (1-9) 

Lennox Industries (1-15) 

Des Moines (M-22) 

Yea de r Creek 

Des Moines Area C (H-83) 

Four Mile Creek 

Slater (M-69) 

Ankeny E (M-4) 

Oakwood Heights (S-29) 

Greenwood WTP (S-20) 

St ream 
Flovl
( mg d) 

35. 70 

172.40 

172 .40 

172. 40 

172.40 

175. 29 

216. 72 

TABLE 22 (Cont.) 

WASTE LOAD ALLOCATION 

7-DAY, 1-IN-10 YEAR LOW FLOW 

1990 SUMMER CONDITION 

1990 
Discharge 

( mgd) 

0 

o. 850 

0 

2. 850 

0.005 

o. 72 

0.038 

40. 776 

0 

0 

2.992 

0 

U 1 ti mate BOD 
1 

Ammonia Nitrogen (N) 
(mg/1) (lb/day) (mg/1) (lb/day) 

15 

45 3 

No Discharge Data Available 

Cont ro 11 ed Di sch a rge 

No Discharge Data Available 

Control led Discharge 

No Discharge Data Available 

No Discharge Oat a Ava i 1 ab 1 e 

No Discharge L. ' . N 5 1m1tat1ons ecessary 

No Di sch a rge L' • . . N 5 1m1tat1ons ecessary 

5,101 2 680 

Controlled Discharge 

Controlled Discharge 

1 , 12 3 103 250 
Cont ro 11 ed Di sch a rge 

No Di sch a rge 

Effluent 
Di sso 1 ved 

Oxy7en 
( mg 1 ) 

3.0 

3.0 



I..D 
--..J 

Di schar~r {_Ref. No.) 

Des Moines River (cont.) 

Sunnybrook Mobile Home 
Park (s-36) 

Altoona (M-3) 

Country Living Mobile 
Home Park (S-1) 

Southeast Polk Comm. 
School (S-8) 

Des Mo i n es R i ve r 

Pleasant Hi 11 (M-59) 

StreaJll 
Flo,,,/
(mgd) 

216.72 

216.72 

216.72 

223.85 

TABLE 22 (Cont.) 

WASTE LOAD ALLOCATION 

7-DAY, 1-IN-10 YEAR LOW FLOW 

1990 SUMMER CONDITION 

1990 
Di (cha)ge 

mgd 

0.025 

1.513 

1 Ultimate BOD 
(mg/1) (lb/day) 

45 3 9 

45 3 568 

Amroonia Nitrofen (N) 
(mg/1) ( b/day) 

103 2 
103 126 

0 Controlled Discharge 

0.013 45 3 5 103 1 

0.220 45 3 83 103 18 

Effluent 
Dissolved 

~xx,;> mg 

3.0 

3.0 

3.0 

3.0 

UBOD = 1.5 (BOD
5
). 

2 Seven-day, 1-in-10 year low flow in stream just above point of discharge, if stream Is classified, or 
flow of classified stream at confluence with tributary. 

3 Meets BPWTT guidelines. Hi'gher discharge quantities could satisfy stream criteria. 
4 As given on NPDES permit. 
5 No waste load allocation necessary. Low quantities of BOD and anmonia nitrogen in effluent. 
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maintain ammonia nitrogen concentrations below 2.0 mg/.1 in all classified 

sections of the streams. Amroonla nlt-rogen waste load allocations for the 

Middle, South, and Raccoon Rivers are identical to secondary treatment 

1 eve 1 s. 

The community of Storm Lake and the Oscar Mayer plant at Perry-on the 

North Raccoon River must provide a level of wastewater treatment exceeding 

that of secondary treatment in order to meet water quality criteria under 

summer low flow conditio~s. Nitrification will be required at the treat

ment facilities for both of these dischargers. 

Winter Conditions - Waste load allocations under winter low flow 

conditions for discharges within the basin are given in Table 23. The 

allowable ammonia nitrogen concentrations In secondary effluents has been 

set as 15 mg/1 by IDEQ for winter conditions. 

Dissolved oxygen concentration profiles for the South Raccoon River, 

Middle Raccoon River, North Raccoon River, and Raccoon River are shown on 

Figures 13 and 14. The roodel shows that based on the waste load alloca

tions given in Table 23, DO concentrations meet the water quality criteria 

In all classified portions of the streams. Secondary treatment levels for 

BOD also meet the stream quality criteria for DO. 

Ammonia nitrogen concentration prof! les for the streams under winter 

low flow conditions are shown on Figures 15 and 16. The water quality 

criteria for amroonia nitrogen is met for all classified sections of the 

streams for the given waste load allocations. With only secondary treat

ment, ammonia nitrogen concentrations In the stream violate stream quality 

criteria. Amroonia nitrogen concentrations within the streams are not 

reduced as appreciably in the winter as during the summer because of the 

lack of bio-oxidation of anvnonia at low temperatures. 

The water quality criteria for all classified sections of the South 

Raccoon River, Middle Raccoon RI ve r, and Raccoon River can be met by secon

dary treatment of all wastewater discharges with the exception of that from 

the community of Carroll on the Middle Raccoon River, where nitrification 

will be necessary. Wastewater discharges from all communiti_es along the 

North Raccoon River; with the exception of Lohrville, Rinard, Scranton, 
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0 
w 

Dischar.9.er (Ref. No.) 

Des Mo i n es R i ve r 

Rock Creek 

Dee re & Co. ( 1-7) 

Des Moines River 

Saylorvi I le Lake 
Recreation Area (S-34) 

YMCA Herre (s-38) 

Beaver Creek 

Be ave r ( M - 1 0 ) 

Ogden (M-55) 

Berkley (M-11) 

Woodward (M-80) 

Bouton (M-12) 

Town & Country (S-9) 

Granger (M-30) 

Grirres {M-31) 

Beaver Valley 
Canning Co. (1-4) 

Urbandale Sanitary Sewer 
District (M-75) 

First Continental Co. 
Motel (S-17) 

St rea~ 
Flow 

(mgd) 

0 

1.91 

2.64 

TABLE 23 

WASTE LOAD ALLOCATION 

7-DAY, 1-IN-10 YEAR LOW FLOW 

1990 WINTER CONDITION 

1990 
Discharge 

(mgd) 

0 

0 

0.271 

0 

0 

0 

o. 129 

0.873 

Ultimate BOD
1 

AOYronia Nitrogen {N) 
(mg/1) (lb/day) ( mg I 1 ) ( 1 b Id ay ) 

To Municipal Treatrrent Facility 

Control led Discharge 

Control led Discharge 

No Existing Municipal Faci 1 ity 

21 2 4 

No Existing Municipal Facility 

Cont ro 11 ed Di sch a rge 

No Existing Municipal Facility 

Controlled Discharge 

Control led Discharge 

45 48 15 16 

To Municipal Treatrrent Facility 

15 109 5 36 

To Municipal Treatrrent Feil ity 

E ff 1 uent 
Di sso 1 ved 

(xy?e) 
mg 1 

4.0 

4.0 

4.0 



Dis ch a rge r (Ref. No.) 

Des Moines River (cont.) 

Saylor Creek 

Ankeny W (H-5) 

Me 1 Ray Hob i le Home 
Park (S-27) 

Wal fley Creek 

Iowa Fund (S-22) 

Hid-Continent Bottling 
Co. (1-18) 

Firestone Tire & Rubber 
Co. ( 1-8) 

Ford Motor Co. ( 1-26) 

American Can Co. ( 1-2) 

Regency Manor Mob i 1 e 
Home Park (S-6) 

North Raccoon River 

Marathon (M-50) 

Rembrandt (H-63) 

Lateral 2 

Albert City (M-2) 

Poor Fa rm Creek 

Truesdale (H-74) 

St reap 
Flow 
(mgd) 

133.26 

133.35 

133. 35 

133.35 

1 33. 35 

133.35 

0.01 

TABLE 23 (Cont.) 

WASTE LOAD ALLOCATION 

7-DAY, 1-IN-10 YEAR LOW FLOW 

1990 WINTER CONDITION 

1990 
Discharge 

{mgd) 

1. 707 

0 

0 

0.050 

1 .270 

o. 194 

0.202 

0 

0.085 

, Ultimate BOD
1 

(mg/1) ( 1 b/ day) 
Ammonia Nitrogen (N) 
(mg/1) {lb/day) 

641 

Controlled Discharge 

Cont ro 11 ed Discharge 

10 

No Discharge Limitations 

No Discharge Limitations 

No Discharge Limitations 

213 

5 
Necessary 

Necessa ry5 

Necessary5 

No Discharge Data Available 

No Existing Municipal Facility 

Controlled Discharge 

32 8 6 

No Existing Municipal Facility 

Effluent 
Dissolved 

Oxyrn 
{mg 1) 

4.0 

4.0 



0 
\.n 

Di schar_g_er (Ref. No.) 

North Raccoon River (cont.) 

Boyer Creek 

Iowa Public Service (1-13) 

Storm Lake (M-71) 

Storm Lake, Hy-
Grade (M-72) 

Country Vi 11 age Mobile 
Home Park ( S-2) 

Vilas and Co., Inc. (1-23) 

Vista Products Co. (1-24) 

Lakeside (M-41) 

North Raccoon River 

Sac City \.fTP (S-33) 

Sac City (M-67) 

Nemaha (M-53) 

Cedar Creek 

Laurens WTP (S-25) 

Laurens (H-44) 

Mefferd Industries (1-16) 

Varina (M-77) 

Fonda WTP (S-15) 

Fonda (M-26) 

Streaf 
Flow 
(mgd) 

O. 10 

0. 10 

0. 10 

3.49 

3, 77 

3. 77 

3, 77 

TABLE 23 (Cont.) 

WASTE LOAD ALLOCATION 

7-DAY, 1-IN-10 YEAR LOW FLOW 

1990 WINTER CONDITION 

1990 
Discharge 

tir,gdf-
Ultimate BODI 

(mg/l) (lb/day) 
Ammonia Nitrogen (N) 
(mg/1) (lb/day) 

0.016 

3.090 45
3 

No Discharge Limitations Necessary
5 

1 , 160 2. 1 54 

Effluent 
Dissolved 

(xyge) 
mg/1 

4.0 

To Municipal Treatment Facility (M-71) 

0 

0.099 

o. 280 

0. 160 

0.008 

0.093 

45
3 

45
3 

45
3 

Cont ro 11 ed Discharge 
5 

No Discharge Limitations Necessary 

No Winter Discharge 

To Municipal Treatment Facility (M-71) 

No Discharge 

105 2 5 4.0 

No Discharge Data Available 

No Discharge 

60 2 3 4.0 

No Discharge Data Available 

No Existing Municipal Facility 

No Discharge 

35 2 2 4.0 



0 
Q'\ 

Discharger {Ref. No.) 

North Raccoon River (cont.) 

Pr a i r i e Creek 

Newe 11 {M-54) 

Indian Creek 

Lakeview {M-42) 

North Raccoon River 

Auburn {M-7) 

Camp Creek 

Jolley {M-37) 

Lytton (M-48) 

Yetter (M-82) 

Lake Creek 

Porre roy (M-60) 

Rockwell City (M-66) 

Rockwell City Warren's 
Reformatory {S-7) 

Lake City N {M-39) 

Lake City SW (M-40) 

Twin Lakes Travel 
Park {S-10) 

North Raccoon River 

Lanesboro (M-4 3) 

St reap 
Flow 
(mgd) 

3,77 

4.43 

6.06 

6.06 

6.06 

TABLE 23 (Cont.) 

WASTE LOAD ALLOCATION 

7-DAY, 1-IN-10 YEAR LOW FLOW 

1990 WINTER CONDITION 

1990 
. Discharge 

(mgd) 

0.092 

0.229 

0 

0 

0.227 

0 

0.095 

0.084 

. 1 
Ultimate BOD Ammonia Nitrogen (N) 

(mg/1) (lb/day) (mg/1) (lb/day) 

45 3 35 2 2 

45 3 86 4 8 

No Existing Municipal Facility 

No Existing Municipal Fae i 1 i ty 

Control led Discharge 

No Existing Municipal Faci 1 ity 

Controlled Discharge 

45 3 104 7 16 

Cont ro 11 ed Di sch a rge 

45 3 36 6.6 5 

45 3 32 6. 6 5 

No Discharge 

No Existing Municipal Facility 

E ff 1 uent 
Dissolved 
Oxy,en 
(mg 1) 

4.0 

4.0 

4.0 

4.0 

4.0 
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0 
---.J 

D is ch a r.9.~ r (Ref. No. ) 

North Raccoon River (cont.) 

Cedar Creek 

Manson (M-49) 

Knierim (M-38) 

Somers (M-70) 

Rinard (M-64) 

Loh rvi 11 e (M-47) 

Drainage Ditch 111 

Scranton (M-68) 

Drainage Ditch 132 

Jefferson WTP (S-17) 

Jefferson (M-36) 

Hardin Creek 

Farnhamville WTP (S-14) 

Farnhamville (M-25) 

Churdan (M-16) 

Butterick Creek 

Cal lender (M-14) 

Gowrie \./TP (S-19) 

Gow r i e ( M - 2 8) 

Harcourt (M-34) 

Paton (M-57) 

Dana (M-19) 

Grand Junction (M-29) 

St reap 
Flow 
(mgd) 

8.39 

8.77 

8.95 

11.49 

n .49 

TABLE 23 (Cont.) 

WASTE LOAD ALLOCATION 

7-DAY, l-lN-10 YEAR LOW FLOW 

1990 WINTER CONDITION 

1990 

Di rha)ge 
mgd 

0 

0.056 

0.065 

0.606 

0 

0 

0 

0.081 

0 

0 

0.040 

Ultimate BOD
1 

Anmonia Nitrogen (N) 
(mg/1) (lb/day) (mg/I) (lb/day) 

45 3 

45
3 

45 3 

45
3 

45 3 

Controlled Discharge 

No Existing Municipal Facility 

No Existing Municipal Facility 

No Discharge Data Available 

21 15 3 7 

24 15 
3 

No Discharge 

227 6 

No Discharge 

Controlled Discharge 

Cont ro 11 ed Di sch a rge 

Controlled Discharge 

tlo Discharge 

30 15 3 

Controlled Discharge 

Control led Discharge 

8 

30 

10 

No Existing Municipal Facility 

13 15 3 
i; 

•• 

Effluent 
Dissolved 

(xy]e) 
mg 1 

4.0 

4.0 

4.0 

4.0 

L . n 



0 
00 

Discharger (Ref. No.) 

North Raccoon River 

Jamaica (M-35) 

Snake Creek 

Rippey (M-65) 

North Raccoon River 

Dawson (M-20) 

Admundson Manufactur-
ing Co. ( 1-25) 

Perry WTP (S-31) 

Oscar Mayer Co. (1-21) 

Perry (M-58) 

Iowa Electric Light 
& Power Co. ( I -11 ) 

Minburn (M-52) 

Dallas County Home (S-3) 

A de 1 WT P ( S - 11 ) 

Ade 1 (M-1) 

South Raccoon River 

Guthrie Center (M-32) 

Brushy Creek 

Arcadia (M-6) 

Halbur (M-33) 

Dedham (M-21) 

St reap 
Flow 
(mgd) 

12. 18 

13.42 

13. 42 

15. 17 

2.22 

TABLE 23 (Cont.) 

WASTE LOAD ALLOCATION 

7-DAY, 1-IN-10 YEAR LOW FLOW 

1990 WINTER CONDITION 

1990 
Discharge 

(mgd) 

0 

0 

1. 233 

1. 378 

0.002 

0 

0 

o. 196 

0 

U 1 ti mate BOD 
1 

(mg/1) (lb/day) 
Ammonia Nitrogen (N) 
(mg/1) (lb/day) 

No Existing Municipal Facility 

Cont ro 11 ed Discharge 

No Existing Municipal Facility 

Controlled Discharge 

No Discharge 

514 

517 

4 

2 

41 

23 

No Discharge Data Available 

Control led Discharge 

Cont ro 11 ed Discharge 

No Discharge 

36 15 12 

74 25 

No Existing Municipal Facility 

No Existing Municipal Facility 

Controlled Discharge 

Effluent 
Di sso 1 ved 

Oxy,en 
(mg 1) 

4.0 

4.0 

4.0 

4.0 
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0 
I..O 

Dischar£er (Ref. No.) 

South Raccoon River 

Menlo (M-51) 

Long Branch 

Stuart (M-73) 

Middle Raccoon River 

Breda (M-13) 

Carrol! (M-15) 

Carro 11 Rendering 
Co. ( I -5) 

Iowa Public Service 
Co. , Ca r ro 11 
St at ion ( I -14) 

Storm Creek 

Lidderdale WTP (S-26) 

L idderdale (M-45) 

Middle Raccoon River 

Willey (M-79) 

Storm Creek 

Coon Rapids (M-17) 

W i 11 ow C reek 

Glidden WTP (S-18) 

G 1 i dden (M-2 7) 

Ralston (M-61) 

Bayard (M-9) 

St ream 
Flml 
(mgd) 

6.38 

o. 84 

o.84 

0. 811 

3 .95 

6.58 

TABLE 23 (Cont.) 

\./ASTE LOAD ALLOCATION 

7-DAY, 1-IN-10 YEAR LOW FLOW 

1990 WINTER CONDITION 

1990 
Discharge 

(mgd) 

0.203 

0 

1 .075 

0.080 

0.025 

0 

0.088 

0.068 

0 

. 1 
Ultimate BOD Ammonia Nitrogen (N) 

{mg/1) (lb/day) (mg/1) (lb/day) 

45
3 

45 3 

50 

45
3 

45 3 

No Existing Municipal Facility 

76 15
3 25 

Controlled Discharge 

403 5 45 

33 10 7 

No Discharge Limitations Necessary
5 

No Discharge 

Control led Discharge 

No Existing Mun i cipal Facil i ty 

33 153 11 

No Di sch a rge 

26 153 8 

No Existing Municipal Facility 

Control led Discharge 

--
Effluent 
Di sso 1 ved 

(xyJe) 
mg 1 

4.o 

4.0 

4.0 

4.0 

4.0 



0 

Dis ch a rge r (Ref. No.) 

Middle Raccoon River 

Panora WTP (S-30) 

Panora (M-56) 

Linden (M-46) 

Mosquito Creek 

Bagi ey (M-8) 

Yale (M-81) 

South Raccoon River 

Redfi e 1 d (M-62) 

Northern Iowa Natura 1 
Gas Go.,Redfield 
Comp res so r 
Station ( I -19) 

Northern Iowa Natural 
Gas Co. ,Redfield 
S to rage A re a ( I - 2 0) 

Bear Creek 

Earlham (M-24) 

Gendler Stone Products 
Co., Inc. (1-10) 

Bugler Creek 

DeSoto (M-23) 

Raccoon River 

Van Meter (M-76) 

St rea~ 
Flow 
(mgd) 

17.45 

17.45 

18. 10 

TABLE 23 (Cont.) 

WASTE LOAD ALLOCATION 

7-DAY, l-lN-10 YEAR LOW FLOW 

. 1990 WINTER CONDITION 

1990 
Di sch a rge 

(mgd) 

0 

0.0015 

0.35 

0 

0.024 

0 

0 

Ultimate BOD
1 

(rng/1) (lb/day) 
Ammonia Nitrogen (N) 
(rng/1) (lb/day) 

No Discharge 

Controlled Discharge 

No Existing Municipal Facility 

No Discharge Data Available 

No Existing Municipal Facility 

Controlled Discharge 

No Discharge Data Available 

No Discharge Data Available 

Controlled Discharge 

No Discharge Limitations Necessary
5 

Control led Discharge 

Cont ro 11 ed Discharge 

Effluent 
Dissolved 

Oxygen 
(rng/1) 



- - • • 11111 • .. 1111 Ill • - - - 11111 a -

Dischar_g_er (Ref. No.) 

Raccoon River (cont.) 

Prairie Village Mobile 
Harre Park (S-5) 

Iowa Highway Commission 
Rest Area (S-23) 

Southwest Polk Water 
Co. (S-35) 

Sugar Creek 

Waukee (M- 78) 

Fox Creek Water 
Co. (S-16) 

Jordan Branch 

Walter T. Giles High 
Rise Motel (s-37) 

Walnut Creek 

Dallas Center WTP (S-12) 

Dallas Center (M-18) 

Hinkson Mobile Harre 
Park (S-21) 

Des Moines Golf & 

County CI ub (S-1 3) 

National Crossroads 
Campground (S-28) 

S ke 1 I y O i 1 Co , ( I - 2 2) 

St reap 
Flow 
(mgd} 

35.45 

35.45 

35.45 

TABLE 23 (Cont.) 
WASTE LOAD ALLOCATION 

7-DAY, 1-IN-10 YEAR LOW FLOW 

1990 WINTER CONDITION 

1990 
Dis ch a rge 

(mgd} -~ 

0 

0 

0 

0.258 

0 

0.050 

0 

0.008 

Ultimate BODl Ammonia Nitrogen (N) 
(mg/I) {lb/day) ( mg/ I ) ( I b / day J 

Controlled Discharge 

Control led Discharge 

No Di sch a rge 

Controlled Discharge 

No Discharge 

To Municipal Treatment Facility 

No Discharge 

45
3 

97 15 32 

Control led Discharge 

45
3 19 15 

3 6 

Control led Discharge 

No Discharge Data Available 

--
Effluent 
Di sso I ved 

~ 
{mg/1) 

4.0 

4.0 



N 

Discharger (Ref. No.) 

Raccoon River (cont.) 

Arre r i can O i 1 Co. ( I -1 ) 

Roadrunner Campground 
& Mob i 1 e Harre 
Park ( S-32) 

Meredith Corporation ( 1-17) 

KOA Campgrounds (S-4) 

Des Moines River 

Armstrong Rubber Co. (1-3) 

Chicago, Rock Is 1 and, 
and Pacific Railroad 
( 1-6) 

Frye Copy Systems (1-9) 

Lennox Industries (1-15) 

Des Moines (M-22) 

Yea de r Creek 

Des Moines Area C (H-83) 

Four Mi 1 e Creek 

Slater (M-69) 

Ankeny E (M-4) 

Oakwood Heights (S-29) 

Greenwood WTP (S-20) 

Stream 
Flow2 
{mgd) 

35. 70 

172. 40 

172.40 

172.40 

1 72. 40 

175. 29 

216. 72 

TABLE 23 (Cont.) 

WASTE LOAD ALLOCATION 

7-DAY, 1-IN-TO YEAR LOW FLOW 

1990 WINTER CONDITION 

1990 
Discharge 

(mgd) 

0 

0.850 

0 

2. 850 

0.005 

o. 72 

0.038 

40. 776 

0 

0 

2.992 

0 

Ultimate BOD
1 

Arrrnonia Nitrogen (N) 
(mg/1) {lb/day) {mg/1) ( 1 b/day) 

45
3 

No Discharge Data Available 

Cont ro 11 ed Di sch a rge 

No Discharge Data Available 

Cont ro 11 ed Discharge 

No Discharge Data Available 

No Discharge Data Available 

No Discharge Limitations Necessary5 

No Discharge Limitations Necessary5 

15,303 4 1,360 

Controlled Discharge 

Control led Discharge 

1,123 15
3 

375 
Cont ro 11 ed Discharge 

No Di sch a rge 

Effluent 
Di sso 1 ved 

Oxy,en 
(mg 1) 

4.0 

4.0 



-------------------

\.IJ 

Dischar,2er (Ref. No.) 

Des Moines River (cont.) 

Sunnybrook Mobile Home 
Park (s-36) 

Altoona (M-3) 

Country living Mobile 
Home Park (S-1) 

Southeast Polk Comm. 
Schoo 1 ( s-8) 

Des Moines River 

Pleasant Hi 11 (M-59) 

St rea.q, 
Flovr 
{mgd) 

216. 72 

216. 72 

216.72 

223.85 

TABLE 23 (Cont.) 

WASTE LOAD ALLOCATION 

7-DAY, 1-IN-10 YEAR LOW FLOW 

1990 WINTER CONDITION 

1990 
Discharge 

{mgd) 
Ultimate BOD 1 

(mg/1) (lb/day) 

0.025 45 3 9 

1.513 45 3 568 

Amrronia Nitrogen (N) 
(mg/1} (lb/day) 

3 3 15 

15 
3 189 

0 Controlled Discharge 

0.013 45 3 5 15
3 2 

0.220 45 3 83 15 3 27 

Eff 1 uen t 
Dissolved 
Oxy~en 
(mg, . 

4.0 

4.0 

4.0 

4 . 0 

UBOD = 1.5 (BOD
5
). 

2 Seven-day, 1-in-10 year low flow in stream just above point of discharge, if stream is classified, or 
flow of classjfied stream at confluence with tributary. 

3 Meets BPWTT guidelines. Higher discharge quantities could satisfy stream criteria. 
4 As given on NP DES permit. 
5 No waste load allocation necessary. Low quantities of BOD and arrmonia nitrogen in effluent. 
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GCMrie, Grand Junction, and Adel; also must recei~e additional treat

ment for arrmonia removal in orde-r to maintain the stream amroonia nitrogen 

levels at or below 2.0 mg/1. 

Results - Des Moines River 

Surrmer Conditions - Waste load allocations for each discharger dur

ing sunmer conditions are given In Table 22. The upper 1 imit for waste

water discharges is secondary treatment from municipal discharges and 

BPT for Industrial discharges. Again, the allowable amroonia nitrogen 

level for secondary was set as JO mg/1 In sunmer. 

Dissolved oxygen concentrat Ion profl les for the Des Moines River and 

Beaver Creek (water qual tty classi fled) for 1990 discharges with both 

secondary treatment levels and waste load allocations as given In Table 22 

are shown on Figure 17. Both Ogden and the Urbandale Sanitary District 

must provide better than secondary treatment to satisfy the stream qual

ity criteria of 5.0 mg/1 DO. Although Ogden Is alroost 20 miles upstream 

of the water quality classified section of the stream, low stream flows 

require extremely stringent waste load allocations for Ogden. Further 

study of water quality under low flow conditions in Beaver Creek Is 

recommended. Secondary treatment or BPT for all wastewater dischargers 

except the Des Moines STP meet stream quality criteria for the Des Moines 

River. 

Summer ammonia nitrogen concentrations are shown on Figure 18 for 

the Des Moines River and Beaver Creek. Waste load allocations roore 

stringent than secondary treatment are required for Ogden, Urbandale 

sanitary District and the Des Moines STP. The restrictions on Ogden and 

Des Moines are necessary to protect the DO criteria by lowering the nitro

geneous BOD. 

Winter Conditions - Waste load allocations under winter low flow 

conditions for discharges to the Des Moines River and Beaver Creek are 

given In Table 23. Again, the allowable ammonia nitrogen concentration 

in secondary effluents has been set as 15 mg/1 for winter conditions. 

118 



00 
>-
0::: 

• 0::: < <s:> 
<..) 1---

-r--
o:::- I z: 
WO <m 0::: - > Cl) LC) 

0 <LC> - cn w.n ..... ..... 
0 co- ...JI- z: 

<<..> -
z: 

u.Jcn , C- 0 

..... ...Jw z:o::: ::E 

0 
I- ::E <I-

(!:) 
1-- cocn Cl) 

0 
-o::: o:::- ..... 
..JC!:) =>O 0 

10.0 -
- 9.0 WATER QUALITY Cl ...=, 8.0 CLASSIFIED 

+ . . 
:z 7.0 IDEQ STREAM STANDARD 
uJ 
<.!' 6.0 >->< 
0 5.0 ", I \ / t t " C // uJ 4.0 I \ > I \ / 

1 LEGEND ....I 3.0 0 I \ / --
(/) I / DISCHARGE TREATMENT LEVEL 
(/) 2.0 / 

I I - \ ,/ --WASTE LOAD ALLOCATION C \ I \ / 1.0 ,, 
0.0 

0.0 

-0 

0 

---
::E 
< 
0 

..... 

...J 

...J 

> 
0::: 
0 
...J 
>
< en 

\ / --- SECONDARY / 

' --< 
7.0 14.0 21 .0 28.0 35.0 42.0 49.0 56.0 63.0 

RIVER MILE {DOWNSTREAM FROM INITIAL DISCHARGER) 

BEAVER CREEK 

('t) 

,..._ 
..... 
z: 

..... o-

...J I- (7) 
z:ci: en 
WO W 00 
c:z - o::: .......... 
(!:) < LC) -
OCO •U.Z 

I 0::: 00 I ct .=,, .......... •(.) 
0::: 0::: 
u--,0:::3:uz: 

<..) < 
o:::en >- >-<..> 
WW 0::: Z: W -
>::EOW...JO::: 
<-...J""'U.W 
WO::: ct z: ct ::E 
CO(!:)enct3:< 

LC) ,..._ 

::I' ,-... 

0::: 

z: 
0 
0 
<..) 
<..) 
< 
0::: 

en ..... 
z: 
0 
::E 

en ..... 
0 

< 
z: 
0 LC) 
0 
t--- ('t) 
...J,-... N LC> 
<( • .......... -
1- 0 00 
•N ...J N 
~ ...J <s:> 
<..) - N 

..... :c -
..... 0::: 
...J>- I- <..) 
-:z: :z: 0::: 
::Eu.I < (!:) 

""' • en :c z: 
o::::z: < I- -
=>< ..... 0::: 0::: 
0 ...J O 0.. 
..._.., 0.. :z: Cl) 

,-... 
LC) 
('t) 

I 0::: 
..J
oo 

LC> O> 
0.. 0::: 

N W 
M z:en 

ow 
-o::: 
l-

o::: <::.C: 
><..) 

..... 0:::0 

...J WO::: 
o en 
0 z:o 
- ow 
::E (..)0::: 

70.0 

I 0.0 r---.----.--....----.,---.-----..---~--~-~-~ -..::::. 9.0 
Cl 
e 8.0 -:z 7 .0 

uJ 
~ 6.0 
>< 
0 5.0t-----+---+----+---::ir+--~--~+-~ ..... ::;....+--1----4 
0 

IDEQ STREAM STANDARD 
uJ 4.0 I l I 
~ 3 .0 LEGEND t 
~ 2_0 DISCHARGE TREATMENT LEVEL 

0 --WASTE LOAD ALLOCATION 
I .O ---SECONDARY 

................. , 
/,/ 

"' 

0.0+----+--+------<--+--+--4- +---+--+-~-+--+--+-~>---+---+----+-1-----+-~ 
0.0 4.0 8.0 12.0 16.0 20.0 24.0 28.0 32.0 36.0 40.0 

RIVER MILE {DOWNSTREAM FROM SAYLORVILLE DAM) 

DES MOINES RIVER 

119 

FIGURE 17 
DISSOLVED OXYGEN 
CONCENTRATIONS 
SUMMER CONDI TIONS 



C? 
0 

z: 
UJ 
0 

0::: 
(..) 

► 
0::: 

00 

<( <D ~- ._ .. 
-r--=-- z: . 

UJO <Ca, o::: 
> • CllLO 
<(Lt') - Cl) 
UJLO UJ UJ 
co--1...J I- z: 

<((..) -
UJC,, 0 - 0 
....IUJ z: 0::: :I: 
1-:::E <( I-

10.0 g~-~----r----,-,r----=-~--~--,r--r--~---i.----,. 
I-- cc "' "' -ac: ac: - UJ 
...I(!> ::::, 0 0 

9.o+ \, 
8.0 

7.0 

- 6.0 
Cl'I 

_!, 5.0 

◄ IJ.0 -
~ 3.0 

I 2.0 
◄ 

1.0 

0.0 
0.0 

-

5.0 

IJ.5 

LJ.0 

3.5 

.::_ 3.0 
ICl'I 

0 

0 -
:I: 
<( 
0 

UJ 
...I 
...I 

> 
ac: 
0 
...I 

► <( 

"' 

'\ 
\ 

'\ 

' '\ \ 
\ 

\ 
'\ 

' 

WATER QUALITY ! LEGEND 
CLASSIFIED DISCHARGE TREATMENT LEVEL 

-WASTE LOAD ALLOCATION 
---SECONDARY 

I I 
IDEQ STREAM STANDARD 

"-

-- -- --
7 .0 ILJ.0 21.0 28.0 35.0 IJ2.0 LJ9.0 56.0 63.0 70.0 

RIVER MILE (DOWNSTREAM FROM INITIAL DISCHARGER) 

BEAVER CREEK 

r--
(\') 

LO 
r-- <( (\') 

UJ z: ·- -z: 0 I "! UJ o- 0 I 0:: 
...I ~ 0, ...-.. ...-.. 1--

I 
(\') - ...J-

Z:<( "' LO r-- ...Ir-- N LO - 00 
UJO UJ00 <( - LO O> 
oz: ~ ~-,=: r-- 1- - 00 a. 0::: 
(!><( - •N ...I 0 N N UJ 
occ u..z: 1- - 0:::-....1 - (\') z:cn 

I 0:: 00 I <I (..) - <D - OUJ 
.::::, I - • <-) • Cl) UJ I ::C N - ac: 

0::: ,0::: 0::: j et:: UJ UJ - ac: I-
(..)oG (..) 3: u:'i l z: , ~ ...I ► '. I- (..) 0::: <C"" 

-z: , z: ac: >(..) 

ac: "' I ac: ► ► u l o10 :::EUJ <( <!:I UJ 0:::0 
UJUJ Oz: UJ- ' o :::E "" "' ::c z: ...I UJ 0::: 
>:::E...JUJ ...JO::: (..) ac: :z: <( I- - 0 "' <(- ►"" u.. UJ 

(..) "' ::::, <( UJ ac: ac: 0 :z: 0 
UJO::<(Z: <C:::E <( UJ 0 ...I 0 a. - OUJ 
cc <!:I (I) <( ]I:<( ac: 0 u.. .. a. z (I) :I: (..)0:: 

I LEGEND f f 
DISCHARGE TREATMENT LEVEL 
--WASTE LOAD ALLOCATION 
---SECONDARY t 

..=., 2.5 

◄ 2.0 
,(""IDEQ STREAM STANDARD 

i I .5 

◄ 1.0 

0.5 

0.0 -

r--
I 
I 
I 
I 

J 

~-r-- .... _ --~------

0.0 LJ.0 8.0 12.0 16.0 20.0 2LJ.0 28.0 32.0 36.0 LJ0.0 

FIGURE 18 
AMMQNIA NITROGEN 
CONCENTRATIONS 
SUt.ttER CONDITIONS 

RIVER MILE (DOWNSTREAM FROM SAYLORVILLE DAM) 

DES K>l~S RIVER 

120 



Dissolved oxygen concentrations for the Des Mo.ines River and Beaver 

Creek are shown on Figure 19. Both Ogden and Urbandale Sanitary District 

must provide better than secondary treatment level removals of BOD to 

meet the 5.0 mg/1 DO criteria. Although Ogden is almost 20 miles upstream 

of the water quality classified segment of Beaver Creek, unless better 

than secondary treatment level removals of both BOD and amroonia nitrogen 

are accomplished Urbandale Sanitary District cannot meet either the DO 

or ammonia nitrogen criteria without extremely stringent waste load allo

cations under winter condtlons. As before, further study of Beaver Creek 

Is reconrnended. 

Amrronia nitrogen concentrations for the streams during winter low 

flow conditions are shown on Figure 20. Secondary or BPT anwnonia nitro

gen levels for all wastewater dischargers except Ogden, Urbandale Sani

tary District and Des Moines STP meet stream quality criteria. More 

stringent waste load allocations for anwnonla nitrogen are required at these 

locations to maintain stream ammonia nitrogen levels below the 2.0 mg/1 

criteria. Armnnia nitrogen concentrations with the streams are not reduced 

as appreciably in the winter as In the summer because of the lack of bio

oxldation of ammonia at low temperatures. 

Thermal Discharges 

The.re are no thermal discharges of sufficient magnitude to cause 

violation of the stream quality standards In any of the streams in the 

Raccoon River Basin. The only large thermal discharge on the Des Moines 

River Is the Iowa Power and Light Company generating plant adjacent to 

the Des Moines STP. During the 7-day, 1-ln-10 year low flows, this power 

generating plant will utilize approximately 97 percent of the stream flow 

for cooling water. By so doing, the thermal criteria for the stream wl 11 

be violated under both summer and winter conditions. 

Summary 

Examination of Tables 22 and 23 show that restrictions on carbo

naceous BOD in wastewater discharges are not required to maintain satis

factory DO levels in the streams of the Raccoon River Basin. During 

summer conditions, this is a result of the relatively high values of the 
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reaeration rate con_stant (~) calculated from Dougal's formula as dis

cussed in PART V. During winter. conditions, the slow rate of carbon

aceous BOD oxidation, the virtual absence of ni'trogenous BOD, and the 

high solubility of oxygen at low temperatures all are factors contribu

ting to satisfactory DO levels. 

Reroval of arnrTDnia nitrogen Is crltlcal, particularly under winter 

low flow conditions because the pollutant Is not being reroved by blo

loglcal oxidation at the low temperatures. Increased treatment levels · 

above those required to meet secondary treatment are necessary prlmarl ly 

at those discharges where the volume of the wastewater discharge Is 

relatively large co~ared to the flow In the stream, and where ground

water contributions to the stream are low. 

Due to the relatively high reaeratlon rate constants used, the waste 

load allocations for carbonaceous BOD may be liberal. However, using 

present-day anm:>nia nitrogen removal techniques, the most economical 

method of reducing ammonia nitrogen to the levels required will either 

require, or result in, addltlonal carbonaceous BOD reduction. 

The waste load allocatloos presented In Tables 22 and 23 for the 

Perry STP and the Oscar Mayer plant at Perry were calculated assuming 

that both would discharge. If Oscar Mayer cannot meet the winter amronla 

nitrogen limitation of 4 mg/1 and chooses to Implement controlled dis

charge instead, then the Perry STP could discharge as much as 4 mg/1 of 

affll'lllnia without violating stream ammonia criteria. 

Stream modeling on the Des Moines River was done from the Saylorvllle 

Dam to the conservation pool of Red Rock Reservoir. Stream quality cri

teria in the Des Moines River are met by the allowable discharges given 

In the waste load allocations. The effect of wastewater discharges upon 

water quality within the Red Rock Reservoir have not been assessed. It 

Is probable that nutrients discharged from the metropolitan Des Hoines 

area could significantly contribute to water quality degradation within 

the reservoir. Although Beaver Creek Is the only tributary other than 

the Raccoon River to have water quality classification, there are a 
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number of small streams in the metropolitan Des Moines area which are of 

aesthetic value to the community. Computations done in the process of 

determining waste load allocations for the Des Moines River show that 

under 1990 flow conditions, Four Mile Creek wil 1 suffer a complete loss 

of dissolved oxygen during 7-day, 1-in-10 year low flows, allowing anaerobic 

conditions to prevail within the stream. The resultant anaerobic conditions 

and poor aesthetic qualities would violate the general water quality cri

teria and should be avoided by assigning waste load allocations more strin

gent than secondary treatment to dischargers to Four Mile Creek. 
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