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Definition of Parameters 

Biochemical Oxygen Demand (BOD) is a measure of the dissolved oxygen 
required by organisms for the aerobic decomposition of organic matter present 
in wastewater. A low BOD in the plant discharge is desirable because this 
would cause the least amount of oxygen depletion in the receiving body of 
water. This test normally takes five days before results are available. 

Chemical Oxygen Demand (COD) is a measure of the oxygen equivalent 
required to chemically oxidize the organic matter present in wastewater. 
A low COD is desirable in plant effluent discharges. This test takes 
approximately three hours to complete and the results can be used to 
estimate BOD values. It is therefore extremely useful as a process control 
too 1. 

Total Suspended Solids (TSS) is a measure of the amount of particulate 
matter found suspended in a given amount of wastewater. Suspended solids 
adversely affect receiving waters by exerting an oxygen demand during 
decomposition or filtering out available sunlight needed by aquatic organisms 
for photosynthesis. . 

pH is a measure of the hydrogen ion concentration in a given sample of 
water. It is used as an indication of acidity or alkalinity. A pH of 7 is 
neutral - neither acidic.or alkaline. pH values below 6 or above 9 are 
usually harmful to aquatic life. 

Dissolved Oxygen (DO) is a measure of the concentration of oxygen 
dissolved in a given sample of water. A sufficient DO level in plant 
effluent discharges is important because dissolved oxygen is required for 
the life processes of aquatic organisms. 

Fecal Coliform organisms are a group of bacteria present in wastewater 
and are used as indicators of the possible presence of pathogeni,c or disease 
producing bacteria. Monitoring of fecal coliform organisms is also done to 
determine the efficiency of effluent disinfection processes. 

Ammonia (NHJ), Nitrate (NO 3), and Nitrite (NO2) are nitrogenous 
compounds found 1n wastewater. Excessive discharges of these compounds can 
adversely affect the receiving body of water. Degradation of NH to NO 3 is 
an oxygen demanding reaction. r-bnitoring of nitrogenous compounds is also 
useful for controlling secondary treatment processes. 

Phosphorus (P) is monitored because it also can have adverse effects on 
the receiving body of water. When discharged in sufficient quantities it 
aids in stimulating excessive and undesirable algal growth. 
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Heavy ,1etals covered in this report include the following: copper (Cu), 
chromium (Cr), zinc (Zn), lead (Pb), cadmium (Cd), mercury (Hg), nickel (Ni), 
arsenic (As), and tin (Sn). Close monitoring of heavy metals is necessary 
due to their possible toxicity to aquatic organisms present in the receiving 
waters. 
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l .0 SUMMARY 

During 1981, the Commission operated fourteen wastewater treatment plants. 
The performance of these facilities is. related to: (1) the effluent qualit,y 
of each plant and the record of compliance with NPDES permit conditions; (2) 
the quality of air emissions from sludge incineration facilities at two 
regional plants; and (3) management of sludge generated at each facility as a 
result of wastewater treatment. The purpose of this report is to summarize 
the performance of Cammi ssi on treatment pl ants during 1981 by presenting and 
analyzing data generated to monitor these major areas. 

1. l Effluent Quality 

Table 1-1 is a summary of average annual effluent qualtty at each plant. 
Annual average effluent BOD and TSS were below permitted discharge l i mi tati ons 
at all plants. At Bayport, Rosemount, and Stillwater, annual average effluent 
phosphorus was be low the limit of l mg/L. At Empi.re, annual average effluent 
ammonia was below the limit of l mg/L. 

One of the most important i ndi ca tors of performance of indi vi dual treat­
ment plants, and performance of the Commission in the operation of all plants, 
is the compliance with NPDES permit effluent limitations. Table 1-2 summarizes 
the trend in NPDES permit compliance for the period of NPDES administration, 
1974-19Bl. During this period, the number of plants operated by the Commission 
was reduced from 21 in 1974 to 14 in 1980 and 1981. The total number of 
violations was reduced from 163 in 1974 to.35 in 1981. Overall percent 
compliance with NPDES permit effluent limitations improved from 86.4% in 1974 
to 98.0% in 1980, and remained at 98.0% in 1981. 

Individual NPDES compliance records of the fourteen plants currently in 
operation are given for the period 1977-1981 in Table 1-3. In general, 
performance at each plant improved significantly through the period 1977-1980, 
and remained approximately constant between 1980-1981. The number of viola­
tions increased from 22 to 35 between 1980-1981. However, since NPDES permit 
conditions changed and, therefore the number of potential violations also 
increased, overall percent compliance at the fourteen existing plants remained 
approximately the same. 

Trends in plant performance can also be evaluated by examining the two 
major effluent parameters, BOD and TSS, in the form of a single performance 
indicator (BOD+ TSS). Figure 1-1 shows these trends for the Metropolitan 
Plant alone, and for all other plants combined. Performance at the Metropolitan 
Plant has been somewhat erratic in the past, with particularly poor performance 
in 1976 and 1979. NPDES permit limitation levels were eased in 1977 and in 
1978 in recognition of reduced plant performance capabilities. During 1980 
and 1981, NPDES permit limitations for the Metropolitan Plant approached 



TABLE 1-1 

1981 ANNUAL SUMMARY Of 
TREATMENT PLANT EFFLUENT QUALITY DATA 

Wastewater Flow 1981 Avg. BOD, mg/! TSS, mg/! Fecal Coliform Nutrients, mg/1 Turbidity 
Design 1981 Percent Georre tri c Mean Ph0S[!h0rus Ammonia fill! 

Flow Averaqe Reno val MPN/100 ml 
Treatn(:nt NPOES 1981 NP DES 1981 NPOES 1981 NP DES 1981 NPOES 1981 NPOES 1981 

Plant mgd mod BOO TSS Limit ~ limit ~ Limit ~ Limit ~ Limit Avg. Limit ~ 

Anoka 1.46 1.01 91 91 15 16 30 14 100 36 3.4 14.4 15 7 

Bayport 0.65 0.47 96 96 25 8 30 7 200 2 1.0 0.4 3.7 25 3 

Blue Lake 10.00 13.7 95 98 15 11 30 6 100 10 3.6 16.6 25 6 

Chaska 1.40 0. 70 91 93 25 18 30 13 200 7 l. 3 9.5 15 6 

Cottage Grove 1.80 1.11 94 96 25 12 30 7 200 55 5.0 9.5 15 5 

Empire 6.00 3.51 99 99 10 3 10 1 200 3 6.7 1.0 0.3 25 

Hastings 1.83 1.50 91 91 25 10 30 11 200 11 5.8 10.6 25 11 

Maple Plain 0.20 0.15 93 95 25 12 39 9 200 13 3.4 11.1 25 5 

Medina 0.10 0. 10 80 86 26 18 3.2 8.2 9 

Metropolitan 190 201 91 92 30/25* 19 30 19 100 60 2.0 11.9 , 10 

Ros errount 0.60 0. 30 91 99 15 14 30 2 100 3 1.0 0.1 16.9 15 4 

Savage 0.86 0.40 93 97 25 10 30 8 200 39 4.0 0.4 25 6 

Seneca 14.00 13.8 91 91 25 20 30 20 200 4 3.7 10.8 15 9 

Stillwater 3 .01 1.31 87 94 25 18 30 10 100 2 1.0 0.5 10. 5 15 5 

* Jan-Oct/Nov-Dec 



TABLE 1-2 

TRENDS IN NPDES PERMIT COMPLIANCE 

Number of Plants 
In Operation Number of Percent 

Ye,ar (at Year-End) Violations Compliance 

1974 21 163 86.4 

1975 20 81 94.5 

1976 20 109 92.7 

w 1977 20 101 93.6 

1978 18 94 94.5 

1979 16 109 93.8 

1980 14 36 98.0 

1981 14 35 98.0 



TABLE 1-3 

NPDES PERMIT COMPLIANCE AT EXISTING PLANTS 

ANNUAL NUMBER OF VIOLATIONS (V} AND PERCENT COMPLIANCE (C} 
TREATMENT 1977 1978 1979 1980 1981 

PLANT V C V C V C V C V C 

ANOKA 13 90 27 90 3 97 3 99 8 97 

BAYPORT 2 99 0 100 0 100 0 100 0 100 

BLUE LAKE 0 100 1 99 0 100 0 100 0 100 

CHASKA 4 92 15 69 25 58 4 96 3 98 

COTTAGE GROVE 2 96 3 94 4 95 1 99 4 96 

EMPIRE 1 90 1 99 0 100 

HASTINGS 7 95 2 98 2 99 5 97 8 94 

MAPLE PLAIN 2 97 2 97 95 3 95 1 99 

MEDINA 0 100 0 100 1 92 0 100 2 83 

METROPOLITAN 2 96 ,6 88 15 69 2 96 5 89 

ROSEMOUNT 4 93 1 99 1 99 1 99 0 100 

SAVAGE 6 88 2 96 6 92 0 100 0 100 

SENECA 5 97 5 97 8 94 0 100 2 99 

STILLWATER 1 99 0 100 0 100 2 99 2 99 

TOTALS 48 96 64 94 74 95 22 99 35 98 



secondary treatment levels (BOD= 25 mg/Land TSS = 30 mg/Lor BOD+ TSS 
= 55 mg/L) while perfonnance was consistently better than secondary treatment. 

Other plants show a trend of improved performance throughout 1971-1981, 
with marked improvement in 1971-1975, and 1979-1980. NPDES permit limitations 
became more stringent between 1975-1980. In 1981, NPDES permit limits were 
at the secondary treatment level (BOD = 25 mg/L and TSS = 30 mg/L) or better 
at all plants. Performance at all plants was consistently better than 
secondary treatment. 

1.2 Air Emissions 

There are three major sources of air emissions at the Metro and Seneca 
Pl ants: Metro F & I No. 1 sludge• incinerators, Metro F & I No. 2 sludge 
incinerators, and Seneca sludge incinerators. Each source is limited in the 
discharge of particulates, opacity, odors, and mercury. Activities involving 
emissions testing and the issuance of operating permits for Metro F & I No. 1 
and Seneca sludge incinerators were intensified during 1981. Activities 
i nvo 1 vi ng Metro F & I No. 2 were delayed by. the shutdown at the facility in 
March, 1981. Activities i nvol vi ng odor monitoring of these sources were 
delayed until 1982. 

Table 1-4 is a summary of sludge incinerator emissions measured during 
1981. At Metro F & I No. 1, compliance with particulate; opacity, and mercury 
standards were .demonstrated to be acceptable. At Seneca, inconsistent compli­
ance with particulate standards resulted in the derating of incine.rator 
capacity. for 1.4 dry tons/hour to 1.0 dry tons/hour, in order to ease the 
particulate standard. Compliance with opacity and mercury standards were 
demonstrated acceptable. 

1. 3 S1 udge Management 

Each of the fourteen plants operated by the Commission produces. sludge 
as a result of wastewater treatment, and with the exception of Medina, each 
plant provides some form of sludge processing leading to ultimate disposal 
of the sludge. Table 1-5 is a summary of sludge generated at Commission 
plants. 

Ultimate disposal of sludge generated at Commission plants involves 
either landspreading or incineration. The Metropolitan Plant and the Seneca 
Plant represent major points of final sludge disposal. At Metro, sludge is 
either landspread or incinerated; at Seneca, sludge is incinerated. The 
Empire Plant has on-site sludge landspreading facilities; all other plants 
transport sludge to Metro or Seneca, or directly to landspreading sites. 

5 
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TABLE 1-4-

SUMMARY OF 1981 INCINERATOR EMISSIONS QUALITY 

Particulates Opacity Mercury 
Source/Parameter **gr/dscf@ 12% CO2 % gm/24 hrs. 

Metro F&I No. 1 

Standards 

Annual Average 

Number of Tests 

Percent Meeting 

Seneca 

Standards 

Annual Average 

Number of Tests 

Standards 

% Meeting Standards 

0.10 

0.083 

3 

67 

0.10/0. 20* 

0.10 

9 

78 

20 

10 

91 

88 

20 

15 

36 

78 

*Note: Seneca incinerators were derated from 1.4 DTPH to 1.0 DTPH .on 
November 1, 1981, resulting in·an increase in the particulate 
emmission standard to 0.2 gr/dscf@ 12% CO2. 

** grains/dry standard cubic foot corrected to 12% CO2. 

7 

3,200 

634 

1 

100 

3,200 

101 

1 

100 
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TABLE 1-5 

SUMMARY OF SLUDGE GENERATrn, 1981 

ANNUAL FLOW ANNUAL SLUDGE PRODUCTION 
TREATMENT SLUDGE DISPOSAL 

PLANT MGD MG MG 

ANOKA 2.01 734 4.81 
BAYPORT 0.47 172 1.50 
BI.UE LAKE* 13.7 5,000 36.43 
CHASKA 0. 70 256 3.07 
COTTAGE GROVE 1. 21 442 2.96 
EMPIRE 3.51 1,281 
IIASTINGS 1.50 548 2.21 
MAPLE PLAIN 0.25 92 0.16 
MEDINA 0.10 37 0 
METRO POL !TAN* 202 73,730 
ROSEMOUNT 0.30 110 1.56 
SAVAGE 0.40 146 0.32 
SENECA* 13.8 5,037 
STILLWATER 2.30 840 5.38 

SLUDGE DISPOSAL METHODS: 
(1) Transported to Metropolitan Plant for further processing 
(2) Transported to Seneca Plant for further processing 
(3) Transported to Blue Lake Plant for further processing 
(4) Landspreading 
(5) Incineration 
NOTES: 

% SOLIDS DRY TONS 

1.57 314 
1.90 119 
4.92 6,971 
1.82 200 
1.84 223 

12.62 680 
3.08 280 
8.10 40 

0 
28.45 87,465 
9.98 648 
4.94 63 

21. 5 12,582 
2.55 572 

*Annual Sludge Production includes sludge transported from other plants for further processing, 
and chemicals added for sludge conditioning (where applicable). 

METHOD 

(1) 
(1) 
(1)(2) 
(3) 
(4) 
(4) 

1
4) 
1 )(3) 
--

(4)(5) 
(1) 
(2)(4) 
(5) 
(1)(4) 



2.0 INTRODUCTION 

The. Metropolitan Waste Control Commission was established as the areawide 
operational water pollution control agency by the Minnesota State Legislature, 
through the Metropolitan Sewer Act in 1969. This Act gives the Commission 
formal charge to prevent, abate, and control water pollution in lakes, rivers, 
and streams of the seven county Metropolitan area. The accomplishment of 
these responsibilities required that the Commission acquire, construct, operate, 
and maintain all interceptors and treatment works necessary for the collection, 
treatment, and disposal of wastewater in the area. 

The Commission originally acquired 33 existing wastewater treatment plants 
in 1970. During the following ten years, the Commission reduced the number of 
plants in operation to 14, by constructing three new plants and closing 22. 
The number of plants in operation at the end of each year is shown graphically 
in Figure 2-1. A history of each plant is summarized in Table 2-1. Through 
this program of regionalizati.on, the Commission eliminated old and outdated 
plants which could not comply with more stringent modern effluent limitations. 
New. and modern plants were designed and constructed to economically meet 
required effluent limitations, and provide for expansion to accomodate future 
growth in the area. 

The 14 plants currently operated by the Commission include the Metropolitan 
Plant. This is the largest plant in the system and serves the greater 
Minneapolis-St. Paul area. Three other regional plants, Blue Lake, Empire, and 
Seneca, each serve several suburban communities. The remaining ten smaller 
plants generally serve individual communities in the area. 

Throughout each year, the performance of each plant is monitored, recorded, 
and reported to regulatory agencies, Commission administrators, and Commission 
program managers, in order to insure consistently good performance and indicate 
areas where additional effort is necessary to improve performance. At the end 
of each year, the record of performance of each of the Commission's Plants is 
summarized. This report is a summary of treatment plant performance during 
1981. 

The purposes of this report are as follows: 

(1) To provide a summary of 1981 treatment plant performance data for future 
reference; 

(2) To compare plant effluent quality to NPDES permit effluent limitations; 

(3) To compare effluent quality to plant and administrative program perfor­
mance goals; 

9 
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(4) To compare major air emissions to emission standards; 

(5) To summarize quantity and quality of sludge production and methods of 
sludge treatment and disposal at each plant; 

(6) To summarize acti.vities related to plant performance at each plant; and 

(7) To compare 1981 plant performance data to historical performance data. 

This report is divided into seven major sections. Sections l and 2 are 
a summary and introduction, respectively. Section 3 discusses plant effluent 
quality relative to NPDES effluent limitations and performance goals. Section 
4 discusses air emissions from the three major sources at the Metropolitan and 
Seneca Pl ants. Se.ct ion 5 summarizes plant sludge produr.ti on and sludge quality. 
Section 6 consists of individual treatment plant reports giving details of 
plant treatment processes, plant efficiencies, and 1981 activities at each 
plant. Section 7 is an appendix which presents additional data and data 
analyses in several forms. 
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3.0 EFFLUENT QUALITY 

3. 1 Water Pollution Control Regulations 

In October, 1972, Congress passed the Water Pollution Control Act Ammend­
ments of 1972 (Public Law 92-500). The purpose of the Act was to enhance the 
quality and value of water resources and to establish a national policy for 
the prevention, control, and abatement of water pollution. The U.S. Environ­
mental Protection Agency (EPA) was established as the agency to administer 
and regulate the requirements of the Act. The national goals established for 
publicly owned treatment works were the attainment of a minimum of secondary 
treatment standards by July 1, 1983,. and additi.onal treatment standards based 
on receiving water .q1.1ality. Con~ress amended Public Law 92-500 by the Clean Water 
Act of 1977, and the Municipal Wastewater Treatment Construction Grant Amendments 
of 1981. These amendments eased the compliance date for secondary treatment 
standards and water quality related effluent limitations to July 1, 1988. 

To meet adopted receiving water quality standards stated in 6 MCAR § 
4.8014 and 6 MCAR § 4.8015, the Minnesota Pollution. Control Agency's Rules and 
Regulations also establish secondary treatment as a minimum treatment level 
for all publicly owned treatment plants. Secondary treatment facilities are 
defined, in these Rules and Regulations, as works which will provide effective 
sedimentation, biochemical oxidation, and disinfection, or the equivalent, 
including effluents conforming to the limits shown in Table 3-1. 

TABLE 3-1 

DEFINITION OF SECONDARY TREATMENT EFFLUENT - 6 MCAR 4.8014-4.8015 

Substance or Characteristic 

5-Day Biochemical Oxygen Demand, 111g;dll 
Fecal Coliform Group Organis~TJ Number/100 mL( 2) 
Total Suspended Solids, mg/L\ 
Phosphorus, mg/L(3) 
Turbidity, mg/L(l) 
pH Range\4) 
Unspecified Toxic or Corrosive Substances(5) 

( 1) Arithmetic Mean 

Limiting Concentration or Range 
30 Da~ Mean 7 Consecutive Day Mean 

5 45 
200 400 
30 45 

1 
25 

6.5-8.5 

(2) Geometric Mean; Disinfection required from March l through October 31. 
(3) In effect where discharge is directly to lake or reservoir. 
(4) Hot subject to averaging. 
(5) None allowed at levels acutely toxic to humans or other animals or plant 

1 i fe. 
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Where it is evident that the concentration levels specified in Table 3-1 are 
not effective in preventing pollution, or the specified stream flow is inadequate 
to protect the applicable water quality standards, effluent standards more 
stringent than those specified in Table 3-1 may be adopted. As such, specific 
water quality based effluent limitations have been adopted for the Vermillion 
River, and are app1ied to the Empire Plant. These limitations are listed in 
Table 3-2. 

TABLE 3-2 
WATER QUALITY BASED EFFLUENT STANDARDS (WPC-41) 

Substance or Characteristic 

5-Day Biochemical Oxygen Demand, mg/L(l) 
Fecal Coliform Group Organis~sj number/100 mL(2) 
Total Suspended Solids, mg/L\l 
Phosphorus, mg/L(3) 
Turbidity 1 NTU(l) 
pH Range\'1) 
Ammonia as Nitrogen, mg/L(l) 
Dissolved Oxygen, mg/Lll) 
Unspecified Toxic or Corrosive Substances(5) 

( l) · Arithmetic Mean 

Limiting Concentration or Range 

10 
200 

10 
l 

25 
6.5-8.5 

1 
4 

(2) Geometric Mean; Disinfection required from March 1 through October 31. 
(3) In effect where discharge is directly to lake or resivoir. 
(4) Not subject to averaging. 
(5) None allowed at levels acutely toxic to humans or other animals or plant 

1 i fe. 

During 1974, the National Pollutant Discharge Elimination System (NPDES) 
was established as the major regulatory tool to be used in implementing the 
requirements of Public Law 92-500. Under this system, each individual waste­
water discharge to state or federal waters is required to have an NPDES permit. 
The NPDES permit places limitations on the quantity and quality of the waste­
water discharge. After establishment of initial policies and procedures, the 
EPA transferred the responsibility for issuing permits to individual state 
governments. 

3.1 Effluent Limitations 

In 1974, all Commission Plants were issued discharge permits by the MPCA. 
The permits stipulated interim effluent quality standards to be achieved for 
compliance with permit conditions. Effluent quality standards established 
for each plant were the same as, more stringent than, or less stringent than 
those of secondary treatment depending on the water quality standards of the 
receiving waters and the practicability of attaining certain levels of treat­
ment under existing operating conditions. 

These standards have been revised in the past and will be revised in the 
future as receiving water quality standards change, and as facilities are 
constructed cap ab 1 e of achieving higher 1 evel s of treatment. The NP DES 
effluent quality limitations in effect during 1981 are shown in Table 3-3. 
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TABLE 3-3 
NPDES EFFLUENT LIMITATIONS - 1981 

Fecal Coli form Turb- Phos- Ammo- Dissolved 
5-Day BOD MPN/100 ml i di ty phorus ni a Oxygen 

m_g_{l TSS, mg/1 Geometric Mean NTU _ _!!].9.Ll __ mg/1 mg/1 
TREATMENT Standards T-Day 30-Day 7-Day 30-Day 7-Day 30-Day 7-Day 30-Day 30-Day 30-Day 
PLANT (a) Applicable Avg. Avg. Avg. Avg_. Mean Mean Mean Mean Mean Mean 

ANOKA (b) At All Times 45 25 45 30 400 200 25 
BAYPORT At All Times 45 25 45 30 400 200 25 1.0 
BLUE LAKE At A 11 Times 45 25 45 30 400 200 25 
CHASKA At All Times 45 25 45 30 400 200 25 
COTTAGE GROVE At A 11 Times 45 25 45 30 400 200 25 
EMPIRE At All Times 10 10 400 200 25 1.0 4.0 
HASTINGS At All Times 45 25 45 30 400 200 25 
MAPLE PLAIN At All Times 25 30 200 25 
METROPOLITAN Jan 1-0ct 31 30 30 200 

Nov 1-Dec 31 25 30 200 
ROSEMOUNT At All Times 45 25 45 30 400 200 25 1.0 
SAVAGE At All Times 45 25 45 30 400 200 25 
SENECA At All Times 45 25 45 30 400 200 25 
STILLWATER At All Times 45 25 45 30 400 200 25 1.0 

(a) General Requirements for Essen ti ally All Pl ants: 
l ) The pH shall not be less than 6.5 nor greater than 8.5. These upper and lower limitations are 

not subject to averaging and shall be met at all times. 
2) There shall be no discharging of floating solids or visible foam in other than trace amounts. 
3) The discharge shall not contain oil or other substances in amounts sufficient to create a 

visible color or film. 

(b) Additional 30-day mean permit standards for Anoka: chromium - 0.4 mg/1, copper - 0.3 mg/1, lead -
0.5 mg/1, zinc - 0.5 mg/1, cyanide - 0.5 mg/1. 



3.2 Plant Performance 

During 1981, the Commission's network of treatment plants had available 
capacity to treat 102 b.il lion gallons of wastewater. The actual volume of 
wastewater treated during 1981, was approximately 88 billion gallons. This 
represents a decrease of wastewater volume from the previous year of approxi­
mately 2 billion gallons. Wastewater treated during 1981, represented 85 
percent of the Commission's total treatment capacity. 

Of the 88 billion gallons of wastewater received during 1981, 83 percent 
was treated at the Commission's largest facility, the Metropolitan Wastewater 
Treatment Plant. Approximately 11 percent of the total flow was divided 
between the next two larger facilities, Blue Lake and Seneca. The remaining 
6 percent was treated at other plants scattered throughout the seven 
county area. 

At the Metropolitan Plant, effluent quality during 1981 improved from 
that of 1980. Average effluent BOD and TSS concentrations during 1981 were 
19 mg/Land 19 mg/L, as compared to 1980 average effluent BOD and TSS values 
of 26 mg/Land 23 mg/L. Removal efficiencies for BOD and TSS increased from 
89 percent for both BOD and TSS in 1980 to 91 percent for BOD and 92 percent 
for TSS in 1981. This is the second consecutive year that the Metropolitan 
Plant has shown significant improvement. 

Effluent quality for plants other than the Metropolitan Plant also 
improved during 1981. Annual average effluent BOD and TSS concentrations 
during 1981 were 15 mg/Land 11 mg/Las compared to 1980 annual average BOD 
and TSS values of 17 mg/Land 16 mg/L. 

The annual average BOD removal efficiency for all plants increased from 
90 percent in 1980 to 91 percent in 1981, and the TSS removal efficiency 
increased from 90 percent in 1980 to 92 percent in 1981. 

Figure 1-1, located in the first section of the report, illustrates the 
trend in NPDES compliance for the years 1971 thru 1981, for both the Metro­
politan Plant and other plants. It can be seen from Figure 1-1, that excellent 
plant performance continued throughout 1981 and that effluent BOD and TSS 
have been significantly reduced since 1981 for the Metropolitan Plant 
and other plants. The annual average effluent concentration (BOD and TSS) has 
been below permissible NPDES discharge limits for the Metropolitan Plant 
during the past two years, while the annual average effluent concentration 
(BOD and TSS) for all other plants has been consistently below permissible 
NPDES discharge limits since 1975. 

Annual performance and monthly variations in performance at each treat­
ment plant are summarized in Table 3-4. Plant flow and major effluent 
quality parameters are included in the summary. 

Nominal design flow for each plant is included in Table 3-4, as well as 
other places in this report. While it is normal practice to compare average 
annual flow to nominal design flow to relate current plant operation to plant 
capacity, this practice is often deceiving. Nominal design flow must be 
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adjusted to reflect unique flow variation factors, organic loading and organic 
load variation factors, and individual unit process capacities, in order to be 
an accurate indicator of plant capacity. 

It is not within the scope of this report to analyze and define realistic 
current plant capacities. However, the following summary of realistic capacity 
versus nominal design capacity of several plants is necessary in order to 
understand subsequent discussions of plant performance in 1981; 

Anoka: 

Bayport: 

Chaska: 

Hastings: 

Sti 1 lwater: 

Current plant capacity has been determined to be 
2.2 mgd (instead of 2.46 mgd), due to existing 
activated sludge aeration and sludge processing 
1 imitations. 

Plant capacity is somewhat less than nominal design 
capacity (0.65 mgd), due to alum addition for 
phosphorus removal, which reduces activated sludge 
and sludge processing capacity. 

Plant capacity is somewhat less than nominal design 
capacity (1.4 mgd) due to high and highly variable 
organic loadings. 

Current pl ant capacity has been determined to be 
1.5 mgd (instead of 1.83 mgd), due to final clari­
fication and sludge processing limitations., 

Plant capacity is somewhat less than nominal design 
capacity (3.02 mgd), due to alum addition for 
phosphorus removal, which reduces activated sludge 
and sludge processing capacity. 

Table 3-4 indicates that Maple Plain and Medina are currently operating 
at or beyond plant capacity. Based on realistic plant capacities discussed 
above, Anoka, Chaska, Hastings, and Stillwater are currently operating at or 
near plant capacity. 

Average annual effluent BOD compared favorably with monthly effluent 
limitations at all plants. The range of monthly average effluent BOD values 
exceeded NPDES effluent limitations at seven plants (Chaska, Cottage Grove, 
Hastings, Maple Plain, Metro, Seneca, Stillwater) resulting in one or more 
permit violations. Average annual effluent TSS compared favorably with 
monthly effluent limitations at all plants. The range of monthly average 
effluent TSS values exceeded NPDES effluent limitations at two plants, 
Hastings and Metro, resulting in one or more permit violations. 

Table 3-5 is a comprehensive summary of NPDES permit violations which 
occurred in 1981. Violations of weekly and monthly mass limitations on BOD 
and TSS not shown in Table 3-3 are included on Table 3-5. Violations at the 
Medina Plant as a result of unauthorized discharges are also shown. A total 
of 35 violations occurred in 1981, ranging from eight at Anoka and Hastings 
to none at Bayport, Blue Lake, Empire, Rosemount, and Savage. A maximum of 
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TA3LE 3-4 

SUMMARY OF PLAtlT PERFORMAilCE, 1981 
tlOMillAL DESIGN FLOW OR 

TREATMEIH PLMT PERMIT LIMITATIOII JAN Fm MAR APR MAY JUNE JULY AUG SEP OCT NOV DEC AVG. 

Flow 2.46 2.01 2.05 2.05 1.95 1.99 2.09 2.07 2.02 1.95 1.98 2.01 1.96 2.01 
AllOKA BOD 25 17 22 19 19 16 17 lJ 10 13 16 14 20 16 

TSS 30 13 21 20 22 8 13 8 7 9 12 13 12 14 

flow 0.65 0.41 0.39 0.41 0.45 0.47 0.50 0.51 0.53 0.49 0.50 0.51 0.49 0.47 
BAYPORT BOD 25 8 8 6 8 7 6 7 8 8 9 8 8 8 

TSS 30 6 8 7 10 7 8 6 7 6 7 8 8 7 

flow 20.0 12.7 13.1 13.6 14.5 14.8 15.1 14.2 14.0 12.9 13.1 12.7 13.2 13.66 
BLUE LAKE BOD 25 10 12 11 12 11 15 14 Ii 10 8 13 14 12 

TSS JO 8 8 7 5 6 6 7 5 5 6 7 6 6 

Flow 1.40 0.59 0.60 0.54 0.64 0,65 0. 75 0.81 0.84 0.73 0.67 0. 76 0.78 0.70 
Cll.~SKA BOD 25 17 14 17 26 12 17 13 24 23 26 15 17 18 

TSS 30 15 16 11 15 9 lJ 9 16 18 16 11 13 13 

Flow 1.80 1.14 1.22 I. 18 1.20 1.21 1.25 1.19 1.24 1.24 1.25 1.23 1.21 1.21 
COTTAGE GROVE BOD 25 15 ~9 20 30 10 a 7 7 7 6 9 12 12 

TSS 30 9 9 lJ 17 9 4 6 5 2 2 5 7 7 
~ flow 6.00 3.25 3.34 3.15 3.32 3.40 3.22 3.72 3.76 4.01 3.75 3.62 3.54 3.51 00 

[MPIRE BOD 10 2 2 3 3 2 3 3 2 3 4 3 5 3 
TSS 10 1 1 2 1 2 2 2 2 1 1 2 1 2 

flow 1.83 1.45 1.61 1.57 1.63 1.46 1.49 1.45 1.49 1.46 1.46 1.42 1.48 1.50 
IIASTINGS BOO 25 22 25 35 19 15 12 12 14 20 22 20 30 20 

TSS 30 26 32 34 24 23 10 10 14 16 20 22 28 22 

flow 0.22 0.17 0. 18 0. 16 0.31 0.24 0.32 0.31 0.28 0.23 0.31 0.25 0.23 0.25 
MAPLE PLAIN BOO 25 6 7 10 13 21 lJ 9 lJ 9 9 9 27 12 

TSS 30 3 4 7 9 26 7 6 4 5 3 19 11 9 

Ml-.OlilA Flow 0.10 0.075 0.083 0.078 0.092 0.097 0. 147 0. 152 0.128 0.105 0.0% 0.104 0.082 O. IU4 
Dischar9e i~o Yes Yes 

Flow 213 155 196 182 206 214 233 230 241 224 201 172 170 202 
METRO BOD 30/25* 15 16 17 35 25 24 37 14 14 10 9 11 19 

TSS 30 9 13 16 46 28 23 47 13 13 12 3 4 19 

Flow 0.60 0.30 0.32 0.29 0.30 0.31 0.30 0.29 0.30 0.32 0.32 0.29 0.27 0.30 
ROSH10UIH BOD 25 13 12 16 19 13 17 13 11 lJ 16 11 11 14 

TSS 30 1 1 2 2 2 2 2 2 1 1 2 2 2 

Flow 0.36 0.35 0.36 0.38 0.40 0.43 0.43 0.40 0.43 0.41 0.41 0.38 0.41 0.40 
SAVAGE 80D 25 8 8 9 8 10 12 3 7 9 19 lJ 13 10 

TSS 30 5 14 9 9 11 15 7 6 J 7 5 7 8 

Flow 24.0 12.9 13.1 12.8 13. 7 13.5 14 .5 14.5 14.4 14 .1 D.8 13.9 14.0 13.77 
SENECA BOO 25 18 17 19 18 23 19 17 25 18 20 23 26 20 

TSS 30 16 25 21 19 21 16 14 26 21 18 18 23 20 

Flow 3.02 2. 17 2.20 2. 18 2.20 2.33 2.37 2.42 2.43 2.32 2 .38 2.32 2.26 2 .31 
STILLWATER BOO 25 16 26 32 18 9 12 18 22 18 15 12 12 18 

TSS 30 14 12 18 14 7 7 6 9 7 8 8 7 10 
*JJn. 1-0i::t. 31/Uov. 1-Dec .31. 1981 
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Symbols: MB, IIB=Monthly and lleekly DOD Cone; 11S,IIS=Monthly and Weekly TSS Cone; flB,118,MS,\IS=llass Limits; MFC,IIFC=Monthly and lleekly Fecal 
Coliform; pll; t-lP=Honthly Phosphorus Cone, f1P=Mass limit; T=Turbidity; MAm=Monthly Nfl3-rl; t100=Monthly Dissolved Oxygen; MCN. 
DCN=Monthly and Daily Cyanide; MCu,DCu=Monthly and Daily Coprer; MCr,Ocr=Monthly and Daily Chromium; MPb,DPb=Monthly a11d Oaily 
Lead; MZn,Ozn=t1onthly and Daily Zinc. 



eight violations occurred in March and April, while no violations occurred in 
January, August, or September. 

The distributions of violations among effluent parameters and problem 
areas are shown in Table 3-6. A summary of non-compliance problems at plants 
with violations is as follows: 

Anoka: 

Chaska: 

Cottage Grove: 

Hastings: 

Maple Plain: 

Medina: 

Metropolitan: 

Seneca: 

Stillwater: 

Industrial waste discharges resulting in effluent 
limitation violations of heavy metals and cyanide 
occurred in March, May, June, and October, resulting 
in seven violations. In addition, failure to 
chlorinate at an adequate rate while one of two 
chlorine contact tanks was out of service for 
modifications resulted in a weekly fecal coliform 
violation in November. 

Monthly and weekly BOD violations in April were 
related to industrial waste problems. An additional 
monthly BOD violation occurred in October due to 
nitrification in the BOD test. 

Nitrification in the BOD test resulted in monthly 
and weekly BOD violations in April. Monthly and 
weekly fecal coliform violations in April were due 
to nitrite interference in disinfection. 

BOD and TSS violations in February and March were 
related to process control problems, compounded 
by plant capacity problems and potential industrial 
waste problems. The weekly fecal coliform 
violation in October was due to nitrite interference 
in disinfection, while the montly BOD violation 
in December was related to plant capacity problems. 

The monthly BOD violation in December was related 
to equipment problems. 

Two unauthorized discharges occurred in October and 
November due to plant capacity problems. 

Monthly BOD and TSS violations which occurred in 
April and July were related to process control 
problems and aggravated by temporary equipment 
outages for construction of plant improvements. 
The monthly fecal coliform violation in July was 
related to nitrite interference in disinfection 
and unrepresentative effluent sampling. 

The weekly fecal coliform violation in February 
was related to chlorination control problems. The 
monthly BOD violation in December was due to process 
control problems. 

The monthly BOD violations in February and March 
were due to nitrification in the BOD test. 
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3.3 Program Goals 

Initially developed in 1976, the Commission continues to utilize a 
criteria which rapidly assesses plant performance. The assessment is 
made in terms of four parameters: Compliance (C), Frequency (F), Severity 
(S), and Noncompliance Index (NCI). 

Compliance (C) is the percentage compliance with NPDES effluent limita­
tions as listed in each plant's NPDES Permit., The nearer the compliance 
number is to 100 percent, the better the plant performance. 

Frequency ( F) is the frequency of compliance with NP DES effluent 1 imita­
tions. It is calculated by dividing the total number of BOD and TSS analyses 
complying with effluent standards by the total number of BOD and TSS analyses 
performed and expressing the result as a percentage. The nearer the frequency 
number is to 100 percent, the better the plant performance as related to 
effluent quality standards. 

Severity (S) is the deviation from the standard for those BOD and TSS 
analyses which exceed NP DES effluent limitations. It is determined by 
locating the median value of those values exceeding the standards and 
expressing the deviation as a percentage of the NP DES 1 imit. The larger the 
severity number, the greater the magnitude of violati.on of effluent 
standards. 

In judging the performance of plants, both frequency and severity must 
be considered; therefore, noncompliance index was developed to allow a rapid, 

. sinqle-number assessment of plant performance. The noncompliance index (NCI) 
is determined by multiplying the percent severity by the noncompliance (100-
frequency) and di vi ding by 100. A low noncompliance index indicates better 
overall compliance with effluent quality standards. 

Performance objectives in terms of compliance, frequency, and severity 
are defined in the operating budget of each individual treatment plant. In 
addition, Administration and Management (Program 001-Chief Administrator) 
has goals for compliance and severity at the Metropolitan Plant, and at all 
other plants combined. Operations Administration (Program 029-Director of 
Operations) has goals for compliance, frequency, and severity, related to 
the Metropolitan Plant, and to all other plants combined. Process Assurance 
(Program 030-Process Assurance Manager) has a goal based on compliance. 

A summary of 1981 goals and actual performance at each plant is provided 
in Table 3-7. During 1981, eleven plants met their compliance goals, ten 
plants met their frequency goals, and nine plants met their severity goals. 
Individual plant goal attainment is summarized as follows: 
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All Goals 

Anoka 
Bayport** 
Cottage Grove 
Maple Plain 

Two Goals 

Blue Lake (C,F)* 
Chaska {C,S) 
Empire (C,F) 
Hastings (F,S) 
Rosemount (C,F) 
Savage (C,F) 
Seneca ( C ,S) 
Stillwater (C,S) 

One Goal 

Medina (F) 
Metro (S) 

No Goals 

(None) 

*Indicates goal(s) met 
**The Bayport Plant has a perfect record of 100% compliance, 100% frequency, 

and no severity. 

The goals not achieved and causes of non-achievement are summarized as 
follows: 

Blue Lake (S): 

Chaska ( F): 

Empire (S): 

Hastings (C): 

Medina (C,S): 

Metro (C,F): 

Rosemount (S): 

Savage (C,F): 

Nitrification in the BOD test increased severity above 
the goal level. 

The frequency goal was not obtained due to erratic 
performance related to industrial waste problems and 
nitrification in the BOD test. 

Severity was affected by one value. Realistically, 
the elevated severity has no significance. 

Compliance was slightly less than the performance 
criteria due to operation near design capacity and 
process control problems related to this operation. 

Discharge in October and November resulted in failure 
to comply with the compliance goal (no discharge). 
Severity was affected by equipment problems, algae 
problems, and nitrification in the BOD test. 

Process control problems in April and again in July 
reduced compliance and frequency. Although the com­
pliance and frequency values did not recover, perfor­
mance during the last five months of 1981 was excellent, 
with effluent quality well within limitations. 

High effluent BOD values related to industrial waste 
slugs increased severity above the goal level. 

Severity was affected by two values. Realistically, 
the elevated severity has no significance. 
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Seneca (F): 

Stillwater .(F): 

Frequency was affected by marginal performance during 
the fourth quarter. 

Frequency was affected by nitrification in the BOD 
test. 

A. SU!11111ary of 1981 goals and performance for other admi ~is trati ve programs 
is provided in Table 3-8. In general, goal attainment was marginal due to 
periods of reduced performance at the Metropolitan Plant. 
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TABLE 3-6 

NPDES PERMIT VIOLATION DISTRIBUTION 

Distribution of Violations Among Effluent Parameters 

NUMBER OF VIOLATIONS 
1ST 2ND 3RD 4TH 

PARAMETER QUARTER QUARTER QUARTER QUARTER TOTAL 

BOD 5 5 1 4 15 
TSS 3 1 1 0 5 
FECAL COLIFORM 1 2 1 2 6 
METALS/CYANIDE (ANOKA) 2 2 0 3 7 
DISCHARGE (MEDINA) 0 0 0 2 .2.. 

11 10 3 11' 35 
N ... 

Distribution of Violations Among Problem Areas 

NUMBER OF VIOLATIONS 
1ST 2ND 3RD 4TH 

PROBLEM AREA QUARTER QUARTER QUARTER QUARTER TOTAL 

PROCESS CONTROL 6 2 2 2 11 
INDUSTRIAL WASTES 2 4 0 3 10 
NITRIFICATION IN THE BOD TEST 2 2 0 1 ,4 

PLANT CAPAC ITV 0 0 0 3 3 
OTHER 1 2 1 2 l 

11 10 3 11 35 



TABLE 3-7 
SUMMARY OF TREATMENT PLANT GOAL PARAMETERS 

Compliance, Frequency, Severity, and Noncompliance Index 
Values For 1981 Compared to 1981 Goals and 1980 Values 

Comeliance Freguency Severity NonComeliance Index 
Treatment Plant Actual Actual Goal Actual Actual Goal Actua 1 Actual Goal Actual Actual Goal 

1980 1981 1981 1980 1981 1981 1980 1980 1981 1980 1981 1981 

Anoka 99 97 96 97 94 93 10 16 33 0.3 0. l 2-; 3 
Bayport 100 100 98 99 100 93 13 0 33 0. 1 0 2.3 
Blue Lake 100 100 98 99 97 93 36 40 33 0.4 l. 2 2.3 

Chaska 96 98 96 90 89 93 52 32 33 5.2 3.5 2.3 
Cottage Grove 99 96 96 99 97 93 75 32 33 0.8 1.0 2.3 
Empire 99 100 97 99 99 95 30 30 25 0.3 0.3 1.2 

Hastings 97 94 95 79 80 80 24 24 33 5.0 4.8 6.6 
Maple Plain 95 99 92 80 94 85 20 31 45 4.0 2.2 6.8 

N Medina 100 83 100 72 74 70 20 60 50 5.6 15.6 15.0 "' 
Metropolitan 96 89 92 81 81 85 40 40 40 7.6 7.6 6.0 
Rosemount 99 100 97 98 97 95 56 48 25 1.1 1.4 1.2 
Savage 100 100 96 99 98 93 13 36 33 o. 1 0.7 2.3 

Seneca 100 99 97 95 91 93 16 27 33 0.8 2.4 2.3 
Stillwater 99 99 98 96 90 95 42 32 33 1. 7 3.2 1.6 
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TABLE 3-8 

SUMMARY OF ADMINISTRATIVE GOAL ATTAINMENT 

Administration and Management (001) Goal Attainment 

NPDES Comeliance, % Severity, 
Plant(s) Goal Actual Goal 

METROPOLITAN 94 89 35 

ALL OTHERS 

Plant(s) 

METROPOLITAN 

ALL OTHERS , 

96 98 35 

Oeerations Administration (029) Goal Attainment 

NPDES Comeliance 1 % Fre~uency~ % 
Goal Actual Goa ctual 

94 89 93 81 

96 98 91 92 

Process Assurance (030) Goal Attainment 

Plant(s) 

ALL 

NPDES Comeliance, % 
Goal Actual 

95 98 

% 
Actual 

40 

32 

Severity,% 
Goal Actual 

33 40 

35 32 



4.0 INCINERATOR EMISSION QUALITY 

Sludge generated at Commission Treatment Plants is disposed of by either 
digestion, landspreading, or incineration. Sludge generated at the Metropol-
itan and Seneca Treatment Plants is disposed of by incineration or landspreading. 
When incineration is used as a sludge disposal method, emissions from the 
incineration process are subject to limitations. The purpose of these limita­
tions is to prevent deterioration of existing ambient air quality. Incinerator 
emission limitations or standards are contained in MPCA's Air Quality Rules and 
Regulations. 

4.1 Emission Standards 

APC-9 of MPCA's. Air Quality Rules and Regulations deals with the control 
of odors by limiting odor emission rates from.defined odor sources and by 
establishing odor standards for ambient air based upon .local zoning. 

Odor standards are expressed as odor concentration units. The odor 
concentration unit is defined as the number of standard cubic feet of odor 
free air needed to dilute each cubic foot of contaminated air to a point 
where at least 50 percent of the individuals comprising the odor test.panel 
do.not detect an odor in the diluted mixture. • 

An odor source as defined 
stack, chimney, vent, window, 
organic or inorganic discharge 
gases, or particulates. 

in APC-9. includes, but is not limited to, any 
opening, lagoon, basin, pond, open tank, or any 
and or application which emits odorous gas, 

Odor emission rates are the product of the number of standard cubic feet 
per minute of air or other gases emitted from a suspected odor pollution 
source and the number of odor concentration units determined for that source. 

The following odor limitations are contained in APC-9: 

1. Odor sources emitting from well defined stacks, 50 feet or more 
above grade elevation, and with adequate dispersion character­
istics, as determined by the Agency, shall not emit odors greater 
than 150 odor concentration units. 

2. Odor sources of less than 50 feet elevation above grade or other­
wise failing to create good dispersion conditions, as determined 
by the Agency, shall not emit more than 25 odor concentration units. 

3. No odor source shall have an odor emission rate in excess of 
1,000,000 odor concentration units per minute. 
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APC 28 of MPCA's Air Quality Rules and Regulations sets standards for 
particulate matter and opacity. These standards apply to emissions from both 
new and existing sewage sludge incinerators. Incinerators operating at the 
Metropolitan and Seneca Plants during 1981 fall into the existing sludge 
incinerator category. Portions of APC 28, dealing with existing sewage sludge 
incinerators, state that no owner or operator of an existing sewage sludge 
incinerator shall cause to be discharged into the atmosphere from the sewage 
sludge incinerator any gases which exhibit greater than 20 percent opacity 
and which contain particulate matter in excess of the concentrations shown 
in Table 4-1. 

TABLE 4-1 

EMISSION STANDARDS FOR EXISTING SEWAGE SLUDGE INCINERATOR, APC-28 

Incinerator Burning 
Capacity (lb/hour) 

Particulate Emission Standard Percent Opacity 
Average Maximum* 

200 
200-2000 
>2000 

grain/dscf corrected to 12% CO2 

0.3 
0.2 
0. 1 

20 
20 
20 

40 
40 
40 

*A maximum of 40 percent opacity is permissible for four minutes in any 60 
minute period. 

Burning capacity is defined as the manufacturer's or designer's maximum 
rate, or such other rate that is considered good engineering practice. 

APC 31 of MPCA's Air Quality Rules and·Regulations sets standards for 
mercury emissions. This regulation states that no owner or operator of a 
sludge incineration and drying plant shall cause to be discharged into the 
atmosphere from such plant more than 3,200 grams of mercury per 24 hour 
period. 

During the latter part of 1981, permits were issued, by MPCA to the 
Commission, for the operation of sludge incinerators at the Metropolitan and 
Seneca Plants. The emission limitations contained in these Operating Permits 
are listed in Table 4-2. Presently, standards listed in Table 4-2 apply to 
Incinerators 1-4 in Filtration and Inc.ineration Building No. l at the Metro­
politan Plant and Incinerators 1-2 in the Solids Processing Building at the 
Seneca Plant. 

TABLE 4-2 

SUMMARY OF INCINERATOR EMISSION STANDARDS FOR THE METROPOLITAN AND SENECA PLANTS 

Particulate Matter, grain/dscf at 12% CO2 
Opacity, percent 
Gas odor content, odor concentration units 
Odor emission rate, odor concentration units/min. 
Mercury emission rate, grams/24 hour 

Metropolitan 
Plant 
0. l 

20/40* 
25 

X 106 
3200 

Seneca 
Plant 
0.2 

20/40* 
150 

l X 106 
3200 

*Average opacity standard is 20 percent; except that a maximum of 40 percent 
opacity is permissible for four minutes in any 60 minute period. 
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4.2 Summary of 1981 Air Emissions 

During 1981, stack gases from incinerators at the Metropolitan and 
Seneca Plants were sampled and analyzed for particulate matter, opacity, and 
mercury. Tables 4-3 and 4-4 present a summary of 1981 opacity test results 
for the Metropolitan Plant Filtration and Incineration Building No. 1, and 
the Seneca Solids Processing Building. Figure 4-1 shows that the percentage 
of opacity failures, for Filtration and Incineration Building No. l at the 
Metropolitan Plant, has been reduced from 100 percent in 1978 to 12 percent 
in 1981 and that the percentage of opacity failures,. for the Solids Processing 
Building at the Seneca Plant, has been reduced from 61 percent in 1978 to 17 
percent in 1981. Reduction in opacity failures is due to more effective 
control of incinerator and scrubber operation at each of the plants. 

Table 4-5 summarizes results of particulate tests conducted at the Metro­
politan and Seneca Plants during 1981. Annual average particulate emissions 
at the Metropolitan Plant were .083 g/dscf with one of three tests failing to 
meet emission standards. Annual average particulate emissions at the Seneca 
Plant were .01 g/dscf with two of nine tests failing to meet emission standards. 
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I 
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i 

~onUi uate 

January 
February 
March 
April 

I 
3 
6 
7 

16 
20 
24 
27 
29 

May 5 
19 
21 
26 

June 4 
5 

18 
22 
24 
29 

JUiy ,o 
13 
16 
24 
28 
31 

August 5 
11 
17 
18 

'.:leptember 1 
3 
4 
8 

14 
16 
21 
24 
29 

Uctober 2 
8 

19 
26 

November J 
14 
16 
18 
24 

December I 
9 

10 
14 
15 
24 
28 
29 

Total Test ~'eas urer:ien ts 
Nurr;ber of Tes ts Passing 
Nur:iber of Tests Failing 

TABLE 4-3 

SUMMARY OF OPACITY MEASUREMENTS 
METROPOLITAN PLANT 

1981 

-
I 

* 
• . 

---
---
15 
18 
13 

---
---
19 

' 
14 

---
---
---
---
---
---
---
---
---
---
---
-- -
---
---
---
---
---
---
---
---
---

7 
9 
9 

---
7 

---
7 

---
7 

i 
7 
7 

I ---
7 

ll 
---

5 
9 

---
9 
8 

---
-- -
---

8 
20 

Std. 20 
Std. 0 

Percent of Tests _Passino Std. 100 

Percent 
Stack 

' 
* • 
• 

--
15 
--
--
--
--
--
--
--
--
--
--
--
--
7 

--
7 

--
--
--
6 

--
--
46 
--
5 

--
8 

--
8 

--
--
7 

--
7 

--
--
6 
8 
8 
8 
6 

--
19 
--
6 
6 
7 

--
--
9 
6 
5 

--
22 
21 
1 

95 

*~lot possible to measure opacity due to incinerator shutdown. 

30 

--

Ooacitv 
No. 

J "--
• • 
• • . . 

-- 10 
- - 12 
12 --
16 9 
17 --
-- 10 
14 9 
-- --
i 2 ,o 
16 --
-- 11 
16 9 
-- 17 
9 --
7 6 
5 27 

-- --
-- 10 

5 --
19 25 
-- --
7 12 
6 --

-- 6 
5 6 
7 --

ll 6 
-- --
-- 8 

7 --
-- - -
19 --
-- --
7 --

-- --
-- ll 
-- 6 
-- --
-- 7 
-- ll 
- - 5 
-- 6 
-- --
-- --
-- 24 
- - --
11 --
-- --
15 --
24 --
-- --
9 - -

-- --
- - --
24 25 
23 22 
1 3 

96 88 



TABLE 4-4 

SUMMARY OF OPACITY MEASUREMENTS 
SENECA PLANT 

1981 

Month Date 

January 14 
21 
30 

February 4 
19 

March 2 
13 
16 

April 2 
9 

16 
Mav 27 . 

June 17 
23 
29 

July 6 
24 

. 27 
August 3 -

10 
17 
31 

September 8 
14 
21 
29 

October 9 
19 

November 6 
10 
16 

December l 
7 

14 
21 
31 

· Total Test Measurements 
Number of Tests Passing Std. 
Number of Tests Failing Std. 

Percent of Tests Passino Std. 

31 

Percent Ooaci tv 

5 
37 
15 
27 
17 
41 
19 
10 
20 
28 
16 
20 
5 
9 
6 

14 
18 ' 
7 
9 
6 
6 
6 

15 
16 
8 

42 
11 
6 
6 

15 
18 
14 
11 
6 

26 
9 

36 
30 
6 

83 
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TABLE 4-5 

SUMMARY OF 1981 PARTICULATE TESTING 
METROPOLITAN AND SENECA PLANTS 

A. Metropolitan Plant, Filtration and Incineration Building No. 1 

Burning Rate Stack Gas Fl ow Particulate 
Date Stack ID % of Design Capacity Rate, SCFM grai ns/dscf at 12% CO2* 

4/22 4-4 54 14,970 .0759 
5/2 4-3 32 12,840 .0701 
6/12 4-4 80 11,840 .1044 

B. Seneca Plant, Solids Processing Building 

Burning Rate Stack Gas Flow Particulate 
Date Stack ID % of Design Capacity Rate, SCFM grains/dscf at 12% CO2* 

1 /20 Common 89 22,350 .0668 
1/27 Common 91 17,230 .0797 
2/12 Common 86 16,990. .0977 
3/10 Common 70 13,249 .0857 
3/25 Common 85 16 ,.610 .1627 
5/.l Common 67 10,260 . 1423 
7/9 Common 126 13,010. .0895 
7/9 Common 63 13,020 .0999 
9/18 ''Common 89 12,964 .0939 

*Particulate values corrected for fuel usage. 
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5.0 SLUDGE MANAGEMENT 

Each of the Commission's treatment plants produces sludge as a result of 
wastewater treatment. At Medina, sludge settles in treatment ponds, and 
though periodic removal will ultimately be required, formal treatment is not 
provided. At all other plants, sludge treatment may include thickening, 
digestion, chemical conditioning, and dewatering. Final disposal of sludge 
is accomplished either by landspreading or incineration. 

5.1 Sludge Processing 

Table 5-1 is a summary of sludge processing and disposal methods utilized 
at Commission Plants. Most plants provide some form of sludge thickening, 
either in .primary tanks or in independent thickener units, At the Metropolitan 
and Seneca Plants, gravity thickening is provided for primary sludge, while 
air flotation thickening is provided for secondary or waste activated sludge. 
At the Empire and Cottage Grove Pl ants, gravity thickening is provided for 
combined s 1 udge. 

Most of the smaller outlying plants provide sludge digestion to reduce 
and stabilize sludge solids. The exception is the Rosemount Plant, where 
chemical sludge produced by physical-chemical treatment ofwastewater, is 
concentrated and transported to the Metropolitan Plant for disposal. 

5.2 Sludge Disposal 

During 1981, 110,157 dry tons of sludge were processed at Commission 
plants. A summary of sludge quantities processed at each of the Commission 
plants is shown in Table 5-2. 

S 1 udge di sposa 1 methods, utilized by the Commission, inc 1 ude: ( 1 ) 
transporting of sludge to the Blue Lake, Seneca, or Metropolitan Plants 
further processing; (2) landspreading; and (3) incineration. 

for 

Digested sludge from the Chaska and Maple Plain Plants is transported 
to the Blue Lake Plant. Sludge from the Blue lake and Savage Plants is 
transported, by tanker truck or through the interceptors, to either the Seneca 
or Metropolitan Plant. Digested sludges from the Anoka, Bayport, and Stillwater 
Plants and undigested sludge from the Rosemount Plant are transported through 
the interceptors to the Metropolitan Plant for further processing. Digested 
sludge from the Hastings and Cottage Grove Plants is landspread. Table 5-3 
lists the annual quantities of sludge transported from each of the outlying 
plants, the interim disposal location, and the final disposal location. 
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TABLE 5-1 

SUMMARY OF SLUDGE PROCESSING 

TREATMENT 
PLANT THICKENING DIGESTIOU CONDITIONING DEWATER ING 

Anoka In Primaries Anaerobic None 
Bayport None Aerobic None 
Blue Lake In Primaries None None 
Chaska None Aerobic None 
Cottage Grove Gravity Anaerobic None 
Empire Gravity Anaerobic Polymer 
Hastings In Primaries Anaerobic None 
Maple Plain In Primaries Anaerobic None 
Medina None None None 
Metropolitan Gravity (Primary) None Chemical 

Air Flotation(Secondary) None Chemical 
Thermal 

Rosemount In Holding Tank None None 
Savage In Holding Tank Anaerobic None 
Seneca Air Flotation(Secondary) None Chemical 
Stillwater In Primaries Anaerobic None 

SLUDGE DISPOSAL METHODS: 
(1) Transported to Metropolitan Plant for further processing 
(2) Transported to Seneca Plant for further processing 
(3) Transported to Blue Lake Plant for further processing 

None 
None 
None 
None 
None 
Centrifuging 
None 
None 
None 
Vacuum Filters 
Vacuum Filters 
Plate & Frame Presses 
None 
None 
Vacuum Filters 
None 

(4) Landspreading 
(5) Incineration 

SLUDGE 
DISPOSAL 

METHOD 

(1) 

(1) 
(1)(2) 
(3) 
(4) 
(4) 
(4) 
(1)(3) 

(4)(5) 
(4)(5) 
(4) 
(1) 
(2)(4) 
( 5) 

(1)(4) 

tlOTES:*Annual sludge production includes sludge transported from other plants for further processing, and 
chemicals added for sludge conditioning (where applicable). 



At the Empire, Metropolitan, and Seneca Plants, sludge conditioning and 
dewatering are provided. At the Empire Plant, dewatered sludge is landspread; 
at the Metropolitan Plant dewatered sludge is either incinerated or landspread; 
at the Seneca Plant, dewatered sludge is incinerated. 

5.3 Sludge Quality 

During 1981, digested sludge from the outlying plants and dewatered 
sludge or sludge cake from the Metropolitan and Seneca Pl ants were analyzed 
routinely for solids, nutrients, and metals. Results of analyses are 
summarized in Table 5-4. Total solids are shown as percent; volatiles are 
shown as percent of total solids; nutrients (TKN, NH3-N, P) are shown as 
percent (dry weight basis}; and metals are shown as mg/kg (dry weight.basis). 
A more extensive sunmary of the quantity and quality of sludges from the 
various plants is listed in the Appendix of this report. 

5.4 Landspreading 

As shown in Tables 5-2 and 5-3, a portion of sludge generated at 
Commission treatment plants is landspread as a fertilizer supplement .and 
soil conditioner. Prior to 1978, landspreading was limited to utilizing 
sludges, generated at the smaller treatment plants, on farm lands adjacent 
to these plants. All other sludges were ultimately dewatered and disposed 
of by incineration. 

In 1978, a sludge land application program was initiated at the Metro­
politan Plant. Because incinerator capacity at the plant was limiting the 
removal of solids from the sewage, the plant could not consistently meet 
NPOES discharge 1 imitations. The 1 and application program was developed as • 
a means of disposing of sludge solids generated in excess of incinerator 
capacity. 

At the Metropolitan Plant, sludges are conditioned and dewatered to 
produce sludge cake. Two types of sludge cake are produced: filter cake and 
press cake. The filter cake is produced by treating sludge with .chemicals 
which increase the pH of the sludge and removing water with a vacuum filter. 
The press cake is produced by heating the sludge to 350°F and dewateri ng the 
resulting material in a bag press. Both of these processes have been shown 
to reduce pathogenic organisms to an acceptable level. 

Since the initiation of landspreading as a sludge disposal method at 
the Metropolitan Plant, most of the dewatered sludge that is suitable for 
soil incorporation has been landspread. This is due to an increased agricul­
tural demand for sludge to be used as a fertilizer supplement or soil 
conditioner, air pollution problems associated with sludge incineration, 
and sludge incinerator renovation. Table 5-5 illustrates the increase 
reliance on landspreading at the Metropolitan Plant over the last four year 
period. 
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TABLE 5-2 

SUMMARY OF SLUDGE PRODUCTION AND DISPOSAL METHODS 

Treatment Annual Sludge Production 
Plant MG Drx Tons 

Anoka 4.81 314 
Bayport 1.50 119 
Blue Lake .36.43 6971 
Chaska 3.07 200 
Cottage Grove 2.97 223 
Empire 680 
Hastings 2. 21 280 
Maple Plain o. 16 40 
Medina 
Metropolitan 

a) Filtration and Incineration 
Bldg. l 29,736 

b) Filtration and Incineration 
Bldg. 2 48,423 

c) Filter Presses g,306 
Rosemount 1.56 648 
Savage 0.32 63 
Seneca 12,582 
Stillwater 5. 38 572 

(1) Transported to Metropolitan Plant for further processing. 
(2) Transported to Seneca Plant for further processing. 
(3) Transported to Blue Lake Plant for further processing. 
(4) Landspreading 
(5) Incineration 

". Sludge 
Di s11osa l Method 

(1) 
(1) 
(1) (2) 
(3) 
(4) 
( 4) 
(4) 
(1) (3) 

(4) (5) 

(4) (5) 
(4) 
(1) 
(2) (4) 
(5) 
(1) (4) 

NOTE: Annual sludge production includes sludge transported from other plants 
for further processing and chemicals added for sludge conditioning 
where applicable. 
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Treatment Plant 

Anoka 

Bayport 

Blue Lake 

Chaska 

Cottage Grove 

Hastings 

Maple Plain 

Rosemount 

Savage 

Stillwater 

TABLE 5-3 

SUMMARY OF 1981 SLUDGE HAULING 

Disposal Location 

Coon Rapids Interceptor 

Oakdale Interceptor 

Seneca Plant 
3rd and Commercial Interceptor 

Shakopee Interceptor 

U of M Experimental Ag. Station 
Oakdale Interceptor 
Farm Land 
Sludge Drying Beds 

U of M Experimental Ag. Station 
Farm Land 

Sludge Drying Beds 
Orono Interceptor 
Plymouth Interceptor 

3rd and Commercial Interceptor 

Farm Land 
Sludge Drying Beds 
Seneca Pl ant 

Oakdale Interceptor 
Farm Land 

Final Processing 
Location 

Metropolitan Plant 

Metropolitan Plant 

Seneca Plant 
Metropolitan Plant 

Blue Lake Plant 

Landspread . 
.Metropolitan Plant 
Lands pre ad 
Landspread 

Landspread 
Landspread 

Landspread 
Blue Lake/Metropolitan 
Blue Lake/Metropolitan 

Metropolitan Plant 

Landspread 
Landspread 
Seneca Plant 

Metropolitan Plant 
Landspreadi ng 

Amount Hauled 
During 1981 (MG} 

4.81 

1.50 

12.24 
24.19 

3.07 

1.14 
0.01 
1.64 
o. 18 

1.13 
1.07 

0.02 
0.07 
0.07 

1.56 

0.08 
0.09 
0. 15 

4.59 
0.79 



TABLE 5-4 

1981 SLUDGE QUALITY SUMMARY 

Total Volatile Cu Ni Pb Zn Cd Cr Hg NH3-N KJN K p 
Treatrre_nt Pl,rnt Sol ids % Solids% !!!9L1.9. !".sil9. !'!9ili ffiWt9. ~ "'9Lt9. ~ Eli % % % % 

Anoka 
Avg. 1.57 63.6 1313 254 447 1560 7 .9 1881 8,3 7.3 5.13 10.88 0. 51 3.03 
Rdnge. 1181-1753 195-327 314-543 1354-1901 5.6-9.0 1419-2457 6.0-11. l 7.2-7.6 3.3-7.9 7.9-14.2 0.3-1.2 1.5-4.3 

Bayport 
Avg. l.90 61.7 251 21 171 706 6.5 51 5.2 6. 7 0.15 4.29 0.33 3.44 
Range 223-279 2-31 108-273 464-828 5-10 30-98 l.2-16. l 6.3-7.0 .04-0.7 l.9-6.3 0.2-0.5 0.6-4.5 

Blue Lake 
Avg. 4.92 72.5 1864 43 203 709 3.8 140 3.8 5.0 0.62 4. 72 0.30 1.44 
Range 911-2381 25-57 132-268 402-1092 3.0-4.8 74-314 l .8-5.5 2.8-6.0 0.1-1.0 2.7-9.2 0.2-0.4 0.8-1.9 

ChdSka 
Avg. l.82 68.8 576 40 102 727 6.2 377 3.2 6.9 0.25 6.7 1.15 3.27 
Range 493-726 27-63 71-122 589-875 4.6-8.0 234-622 l.9-4.2 6.3-7.2 0.03-1.0 4.2-15.2 0.8-1.4 2.2-4.4 

Cottage Grove 
Avg. l.84 64.0 556 86 207 1071 8.1 69 4.9 7.5 4.09 9.43 0.50 2.79 
Range 413-1052 33-111 174-305 903-2211 5.6-9.9 25-199 3.1-8.3 7.2-7.7 3.3-4.6 6.1-12.0 0.3-0.7 2.4-3.4 

Empire ..,. Avg. 13.0 61.9 1162 31 233 4676 10.6 149 6.4 8.1 l.00 5.75 0.17 3.79 
0 Range 987-1274 23-38 209-262 3431-6317 1.0-15.8 106-202 5.0-7:7 7.3-8.6 0.7-1.3 4.5-7.9 0.1-0.2 3.3-4.5 

Hastings 
Avg. 3.08 60.5 1955 32 340 990 4.7 15,653 2.3 7.2 2.03 6.48 0,29 2.54 
Range 1094-3971 24-40 227-694 781-1653 3.2-6.0 8,348-22 ,554 1.1-3.2 7.0-7.5 l.7-2.7 5.5-7.9 0.2-0.4 2.2-3.4 

Maple Plain 
Avg. 8.10 61.4 1035 44 254 526 7 ,6 62 5.0 6.2 0. 39 2.65 0.21 1.05 
Range 444-1682 12-79 96-373 28-868 3.0-10.4 32-67 3.7-6.2 5.4-7. l 0.2-0.6 l.5-4.5 0.1-0.5 0. 6-2 .1 

t-\:itnJpolitan 
fl.I No. l Cake 28.8 55,7 740 164 305 1479 49 676 2.4 0.03 2.61 .08 1.07 
F&I No. 2 Cake 26.5 49.8 848 195 347 1720 66 951 2. 3 0.07 2.92 .09 1.51 
Press Cake 4 7. 9 61.5 1694 281 4 75 3022 131 1674 2.9 0.09 2.91 .09 2.76 

Rusenount 
Avg. 9.98 99 31 273 338 6 134 -------- --------

Savage 
Avg. 4.94 55.4 915 42 568 1027 9.0 405 64.7 6.9 0.82 3. 71 0.14 1.80 
Range 594-1207 33-47 401-1006 740-1225 6.9-12.0 197-884 52-95 6 .4-7 .1 0.6-1.0 l .0-6. l 0.1-0.2 0.7-2.5 

Seneca 
Avg. 22.7 45.9 1016 189 245 575 8.4 478 2.0 .06 3.00 .09 l. 31 

St i 1 lwater 
Avg. 2.55 51. 0 523 26 153 l 09B 6,5 108 3,2 7. l 2.29 6.08 0. 26 3.61 
Range 307-670 19-49 135-176 598-155B 4.0-8.6 30-251 0.8-5. l 6.9-7.3 1.5-2.8 4. 1- l l. l 0.2-0.4 2.0-4.4 



TABLE 5-5 

SUMMARY OF QUANTITIES AND FINAL DISPOSITION 
OF METROPOLITAN PLANT DEWATERED SLUDGE NOT INCINERATED 

Agricultural Land Other Total (wet tons) 
Year (wet tons) (wet tons) Disposed by Landspreading 

1978 13,700 ------ 13,700 
1979 18,700 15,500 34,200 
1980 75,600 29,600 105,200 
1981 189,600 9,900 199,500 

In addition to disposing of filter cake and press cake directly on land, 
portions of these cakes are blended together and composted prior to land 
application. Composting provides for additional destruction of pathogenic 
organisms and organic material and prevents. freezing of sludge cake. This 
permits for sludge hauling to continue throughout the winter months. 

During 1981, approximately 190,000 wet tons of sludge cake, of which 90 
percent was filter cake, were hauled to farm land. Due to potential for odor 
problems, most of the press cake was composted. During 1981, 10,000 wet tons 
of compost were delivered to various sites. 

In addition to the landspreading of sludge cake from the Metropolitan 
Plant, approximately five .mi.llion gallons of liquid sludge generated at the 
Cottage Grove, Hastings, Maple Plain, Savage, and Stillwater Plants were 
applied to private farm lands. 

All land application of sludge generated at Commission treatment plants 
is done under permits from MPCA. Each permit is granted for an individual 
parcel of land and specifies the maximum sludge application rate per acre. 
These application rates are based on maximum allowable application rates of 
the various chemical constituents of the sludge (NH3, Cd, etc.). All sludge 
is analyzed before application to ensure meeting conditions of each individual 
permit. 
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6.0 INDIVIDUAL TREATMENT PLANT REPORTS 

This section contains the individual treatment plant reports for 1981. 
For each plant report there is an introduction briefly describing the back­
ground of the plant, its design basis, 1981 performance and activities, and a 
statement regarding the future of the plant. The introduction is followed by 
a liquid and solids flow diagram of the treatment process together with a 
graphical presentation of flows for individual months of 1981 and annual 
average for 1971-1981. Monthly flow data are shown as a vertical bar corres­
ponding to the range of flow for that month with the top cross bar representing 
the maximum flow and the bottom cross bar the minimum flow. A solid line 
connects the vertical bars and is drawn to the average wastewater flow for 
that month. Flow data are followed by 1981 monthly influent and effluent 
summaries. These tables contain monthly and annual average data on virtually 
all of the parameters for which the influent and effluent of that plant are 
analyzed. 

Graphs of BOD and TSS for 1981 show a vertical bar which encompasses the 
maximum and minimum parameter range for that month.· The solid line connects 
the monthly averages. Fecal coliform data are also presented graphically with 
the 1971-1981 annual averages (arithmetic average of monthly goemetric means) 
shown on one graph and the 1981 monthly geometric means shown on another graph. 
Finally, plots of effluent BOD and TSS are shown illustrating the percent of 
the. time the effluent concentrations were less than or equal to a given value. 
On these graphs, data from 1974-1980 are compared to data obtained during 1981. 

43 



ANOKA WASTEWATER TREATMENT PLANT 

Background 

The Anoka Pl ant was designed by TKDA and bui 1 t in two stages. The ori gi­
na 1 plant was constructed in 1954-55, with a design capacity of 1.4 mgd. • .The 
plant was expanded in 1969 to a design capacity of 2.45 mgd. Actual operating 
capacity is somewhat less, estimated to be 2.2 mgd ... Liquid treatment consists 
of screening, grit removal, influent pumping, primary sedimentation, primary 
effluent pumping, conventional activated sludge aeration, final clarification, 
chlorination, and discharge to the Mississippi River. Solids processing 
consists of combined thickening in primary tanks, anaerobic digestion, and 
sludge hauling to the Metro Plant Interceptor System. The plant is subject 
to secondary treatment limits, and additional limits on heavy metals and 
cyanide. 

Performance 

Plant flow averaged 2.01 mgd in l981, down slightly from 2.10 in 1980. 
Average plant effluent quality was 16 mg/L BOD and 14 mg/L TSS .. While plant 
performanced was good, a total of 7 cyanide and heavy metal violations 
occurred due to industrial wastes discharged to the plant. Statistical 
analyses of data show the following trend in effluent BOD and TSS from 1978 
through 1981 . 

Effluent Concentration, mg/L 

50% of Time 75% of Time • 90% of Time 
1978 1979 1980 1981 197.8 1979 1980 1981 1978 1979 1980 1981 

BOD 11 12 12 15 16 16 17 20 22 22 22 26 
TSS 13 10 10 12 20 15 15 18 28 21 20 24 

Activities 

With the adoption of Waste Discharge Rules for the Metropolitan Disposal 
System on January 20, 1981, industrial dischargers will be issued permits and, 
if necessary, schedules for compliance with regulations which will eliminate 
significant effects on plant effluent quality. 

Reapplication for the plant NPDES Permit, which expires on March 31, 
1982, was submitted to the MPCA on September 3, 1981. 

Future 

The plant will continue to serve Service Area No. 3 until the late 1980's, 
when it is scheduled for phaseout, with flow transported to the Metro Plant. 
Plant phaseout is contingent upon completion of the CAB and Minneapolis East 
Interceptors. Limited capital improvements are planned at the plant to ensure 
adequate capacity in the interim. 
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BAYPORT WASTEWATER TREATMENT PLANT 

Background 

The original Bayport Plant was built in ·1939, with modifications in 1956, 
and 1958. Plant modifications designed by Banister, Short, Elliot, Hendrickson, 
and Associates were constructed in 1964. In addition, phosphorus removal 
facilities were added to the plant in 1973. The design capacity of the plant 
is 0.65 mgd. Actual operating capacity is somewhat less, due to the addition 
of phosphorus removal facilities. Liquid treatment consists of screening, 
influent pumping, contact stabilization, activated sludge aeration, alum 
addition for phosphorus removal, final clarification, chlorination, and 
discharge to Lake St. Croix (the St. Croix River). Solids processing consists 
of aerobic digestion and sludge hauling to the Metro Plant Interceptor System. 
The plant is subject to secondary treatment limits, and a phosphorus limit of 
l mg/L. 

Performance 

Plant flow averaged 0.47 mgd in 1981, slightly higher than 0.44 mgd in 
1980. Average plant effluent quality was 8 mg/L BOD, 7 mg/L TSS, and 0.4 mg/L 
P. Pl ant performance was excellent throughout the year, with no NP DES permit 
violations. Statistical analyses of data show the following trend in effluent 
BOD and TSS from 1978 through 1981. 

Effluent Concentration, mg/L 

50% of Time 75% of Time 90% of Time 
1978 1979 1980 1981 1978 1979 1980 1981 1978 1979 1980 1981 

~D 6 6 5 7 10 8 8 8 14 11 11 10 
TSS 8 7 7 7 10 10 9 9 12 13 11 10 

Activites 

During 1980, a project to upgrade the headworks facilities at the Bayport 
Plant was conceived; in 1981, design of the project was completed. The project 
involved the installation of hydrosieves salvaged from the Apple Valley Plant 
to resolve mechanical problems with the existing plant barscreen, to provide 
some preliminary treatment in lieu of primary clarification, and to resolve 
nuisance problems caused by influent debris. Construction of the project 
began in October, 1981, and is scheduled for completion during 1982. 

Future 

The long-term plan for this plant is to phase it out of service and 
divert flows to the Stillwater Plant. This is projected to occur in the late 
1980' s, when the pl ant reaches its capacity and begins to deteriorate 
physically. 
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BAYPORT WASTEWATER TREATMENT PLANT 
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BLUE LAKE WASTEWATER TREATMENT PLANT 

Background 

The Blue Lake Plant was designed by Rieke-Carroll-Muller and Associates, 
Inc., to be built in several stages. Stage I, consisting of an aerated pond 
and chlorination facilities, was constructed in 1971. Stage II, consisting 
of the liquid treatment portion of a secondary treatment activated sludge 
plant, utilizing the existing aerated pond as an effluent polishing pond, 
was constructed in 1973. Stage III, consisting of sludge processing facilities, 
has not yet been constructed. The plant has a current design capacity of 20 
mgd. Liquid treatment consists of screening, primary sedimentation, complete 
mix activated sludge aeration with integral final clarification, an effluent 
polishing pond, chlorination, and discharge to the Minnesota River. Solids 
processing consists of sludge thickening in spare. primary clarifiers, and 
sludge hauling to either the Seneca Plant or the Metro Plant or further 
treatment and disposal. The plant is subject to secondary treatment limits. 

Performance 

Plant flow averaged 13.7 mgd in T981, down slightly from 14.1 mgd in 
1980. Average. plant effluent quality was 14 mg/L BOD, and 6 mg/L TSS. Plant 
performance was exce.11 ent throughout the year with no NP DES Permit vio 1 at ions. 
Statistical analyses of data show the following trend in effluent BOD and 
TSS from 1978 through 1981. 

BOD 
TSS 

1978 
11 
13 

Activities 

50% of Time 
1979 1980 

7 8 
11 8 

Effluent Concentration, mg/L 

1981 
9 
6 

1978 
14 
28 

75% of Time 
1979 1980 
10 10 
14 11 

1981 
13 
7 

1978 
22 
22 

90% of Time 
1979 1980 
15 14 
17 15 

1981 
19 
19 

Reapplication for the plant NPDES Permit, which expires on March 31, 1982, 
was submitted to the MPCA on September 3, 1981. 

Future 

The plant is one of the Commission's permanent regional plants. Space is 
available for future plant expansion and provisions for advanced treatment and 
solids processing when needed. Interim solids processing facilities additions 
are planned for the near future. 
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BLUE LAKE WASTEWATER TREATMENT PLANT 
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CHASKA WASTEWATER TREATMENT PLANT 

Background 

The Chaska Plant was originally, constructed in 1963, with a design 
capacity of 0. 75 mgd. The plant was converted to a pure oxygen activated 
sludge process in 1973, and final effluent filters were added in 1974. A 
plant expansion designed by McCombs-Knutson was constructed in 1980, increasing 
plant design capacity to 1.4 mgd. Actual operating capacity is somewhat less, 
due to high and highly variable organic loadings. Liquid treatment consists 
of screening, grit removal, influent pumping, pure oxygen activated sludge 
aeration, final clarification, final effluent pumping, chlorination, and 
discharge to the Minnesota River. Solids processing consists of aerobic 
digestion and sludge hauling to the Blue Lake Plant for further treatment and 
disposal. The plant is subject to secondary treatment limits. 

Performance 

Plant flow averaged 0.70 mgd in 1981, up slightly from 0 .. 64 in 1980. 
Average plant effluent quality was 18 mg/L BOD, and 13 mg/L TSS. Plant per­
formance was affected by two BOD. violations in April, related to industrial 
waste organic loads, and a third BOD .violation in October, related to nitrifi­
cation in the BOD test. Statistical analyses of data show the following trend 
in effluent BOD and TSS from 1978 through 1981. 

Effluent Concentration, mg/L 

50% of Time 75% of Time 90% of Time 
1978 1979 1980 1981 1978 1979 1980 1981 1978 1979 1980 1981 

BOD 61 93 14 14 100 160 22 24 140 210 38 34 
TSS 58 43 11 13 88 83 15 16 120 130 18 22 

Activities 

With the Adoption of Waste Discharge Rules for the Metropolitan Disposal 
System on January 20, 1981, industrial dischargers will be issued permits and, 
if necessary, schedules of compliance with regulations which reduce or elimi­
nate significant effects on plant effluent quality . 

Future 

This plant is one of the Commission's permanent treatment plants. A 
plant expansion is planned for the mid-1980's. 
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CHASKA WASTEWATER TREATMENT PLANT 
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COTTAGE GROVE WASTEWATER TREATMENT PLANT 

Background 

The Cottage Grove Plant was designed by Bonestroo, Rosene, Anderlik, and 
Associates, originally constructed in 1962, and expanded in 1963 and 1968. In 
1975, effluent polishing filters were added to the plant. In 1976, primary 
anaerobic digester volume was increased and a new cover was installed. In 
1979, the plant was expanded to its current design capacity of 1.8 mgd. Liquid 
treatment consists of screening, primary sedimentation, activated sludge 
aeration, final clarification, effluent polishing filters, chlorination, and 
discharge to the Mississippi River. Solids processing consists of combined 
sludge gravity thickening, anaerobic digestion, and sludge landspreading. 
The plant is subject to secondary treatment limits. 

Performance 

The p 1 ant fl ow averaged 1. 21 mgd in 1981 , down si gni fi cantly from 1. 58 
mgd in 1980. Average plant effluent quality was 12 mg/L BOD, and 7 mg/L TSS, 
Plant performance was good throughout the year, although four NPDES Permit 
violations occurred in March, due to nitrification in the activated sludge 
process (chlorination interference) and in the BOD test .. Statistical analyses 
of data show the fo 11 owing trend in effluent BOD and TSS from 1978 through 
1981. 

BOD 
TSS 

1978 
28 
17 

Activities 

50% of Time 
1979 1980 

12 10 
10 7 

Effluent Concentration, mg/L 

1981 
9 
5 

75% of Time 
1978 1979 1980 

38 20 14 
28 16 13 

1981 
15 
8 

90% of Time 
1978 1979 1980 

52 50 18 
51 28 22 

1981 
20 
14 

The flow reduction experienced between 1980 and 1981 is probably related 
to a reduction in i nfl ow/i nfi l trati on into the city's trunk sewer leading to 
the plant. This reduction may be the result of the city's efforts to reduce 
this problem, or related to drier weather. 

Reapplication for the plant's NPDES Permit, which expires on March 31, 
1982, was submitted to the MPCA on August 24, 1981. 

Future 

This plant is one of the Commission's permanent treatment plants. A plant 
expansion is planned for the mid-1980's. 
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EMPIRE WASTEWATER TREATMENT PLANT 

Background 

The Empire Plant was designed by Short Elliot Henderson, Inc., and. placed 
in operation in September, 1979. The plant has a design capacity of 6.0 mgd. 
Liquid treatment consists of screening, influent pumping, grit removal, 
primary sedimentation, high rate activated sludge aeration, intermediate sedi­
mentation, nitrification activated sludge aeration, final clarification; 
effluent filtration, chlorination, and discharge to the Vermillion River. 
Solids processing consists of combined sludge gravity thickening, anaerobic 
digestion, centrifuge dewatering, sludge storage, and sludge landspreading. 
The plant is subject to effluent limits of 10 mg/L BOD and TSS, and 1 mg/L 
ammonia. 

Performance 

Plant flow averaged 3.51 mgd, up slightly from 3.48 mgd in 1980. Average 
plant effluent quality was 3 mg/L BOD, 2 mg/L TSS, and 0.3 mg/L ammonia .. 
Pl ant performance was excellent throughout the year, with no NPDES Permit 
violations. Statistical analyses of data show the following trend in effluent 
BOD and TSS from 1978 through 1981. 

Effluent Concentration, mg/L 

50% of Time 75% of Time 90% of Time 
1978 1979 1980 1981 1978 1979 1980 1981 1978 • 1979 1980 1981 

BOD 4 2 3 10 2 4 28 5 4 
TSS 3 1 1 5 3 1 . 11 4 2 

Activities 

Although plant operation began in September, 1979, sludge landspreading 
operations were not conducted in 1979 or 1980 due to low sludge inventories. 
The NPDES Permit for the Empire Sludge Landspreading Area expired on September 
30, 1980. The permit has not yet been reissued, due to the recent promulgation 
of sludge landspreading rules. In the fall of. 1981, the Commission sought to 
begin landspreading operations at the Empire site. In a letter of September 
15, 1981, the MPCA allowed the landspreading operation despite the absence of 
a current permit, so long as compliance with the conditions of the former 
permit and the Temporary Sewage Sludge Disposal Standards were maintained. 
The first landspreading operation at the Empire site was conducted in November 
and December of 1981. 

Future 

This plant is one of the Commission's permanent regional plants. Provi­
sions have been made for doubling plant capacity when the area's growth 
requires a plant expansion. 
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HASTINGS WASTEWATER TREATMENT PLANT 

Background 

The Hastings Plant was designed by TKDA, and built in two stages. The 
original plant was constructed in 1955 to provide primary treatment only. 
The plant was expanded in 1967 to provide secondary treatment at a design 
capacity of 1.83 mgd. Actual operating capacity is somewhat less, estimated 
to be about l.5 mgd. Liquid treatment consists of screening, grit removal, 
primary sedimentation, primary effluent pumping, activated sludge aeration, 
final clarification, chlorination, and discharge to the Mississippi River. 
Solids processing consists of combined thickening in primary tanks, anaerobic 
digestion, and sludge landspreading. The plant is subject to secondary treat­
ment limits. 

Performance 

Plant flow averaged 1.50 mgd in 1981, slightly higher than 1.44 mgd in 
1980. Average plant effluent quality was 20 mg/L BOD and 22 mg/L TSS. Plant 
performance was marginal due to operation near plant capacity. A total of 
eight NPDES Permit violations occurred throughout the year. Statistical 
analyses of data show the following trend in effluent BOD and TSS from 1978 
through 1981. 

Effluent Concentration, mg/L 

50% of Time 75% of Time 90% of Time 
1978 1979 1980 1981 1978 1979 1980 1981 1978 1979 1980 1981 

BOD 16 16 17 18 22 22 22 24 28 28 31 33 
TSS 18 17 22 19 26 24 30 28 33 31 38 36 

Activities 

Efforts continued throughout the year to improve process control techniques 
at the plant to allow improved plant performance. Investigations of potential 
industrial waste problems affecting plant performance were initiated. 

Future 

This plant is one of the Commission's permanent treatment plants. A plant 
expansion has been designed, and construction is anticipated to begin in 1982 
or 1983, if grant funds are received. 
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HASTINGS WASTEWATER TREATMENT PLANT 
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Month Cu Cr Zn Pb 
mg/1 mg/1 mg/1 mg/1 

January 0. 13 0.50 0.10 < 0.06 

February 0. 14 0.67 0. 12 < 0.05 

March 0.28 0.59 0. 14 < 0.06 

April 0.61 0.40 o. 10 < 0.05 

May 0.45 0. 41 0.09 < 0.05 

June 0.22 0.20 0. 10 < 0.05 

July 0.23 0.20 0.09 <0.05 

August o. 18 0.33 0.09 < 0.05 

September 0. 21 0.38 0.09 < 0.05 

October 0.48 0.40 0. 11 < 0.05 

November 0.27 0.35 0.10 < 0.05 

December 0.40 0.60 0.08 < 0.05 

1981 Avg,. 0.30 0.42 0.10 <0.05 

1981 EFFLUENT DATA 
HASTINGS PLANT 

CN Cd Hg 
mg/1 mg/1 ug/1 

<0.020 <0.01 0.70 

<0.023 < 0.01 < 0.30 

<0.020 < 0.01 <0.24 

i<O. 032 < 0.01 < 0.20 

(0.020 <0.01 <0.20 

i<0.028 <0.01 <0.42 

i<O .043 < 0.001 <0.38 

~0.028 < 0.00! <0.20 

0.128 < 0.042 <0.20 

0.065 < 0.008 <0.20 

0.068 < 0.008 ko.20 

0.238 < 0.008 (0.20 

l<0.059 < 0.012 kD.29 

Ni As Sn Pheno 1 Fe 
mg/1 ug/1 ug/1 ug/1 mg/1 

<0.04 5.8 0.32 

< 0.04 4.3 0.36 

< 0.04 5.3 0.41 

<0.04 9.9 0. 38 

< 0.04 4.0 O.?Q 

<0.04 3.7 0.28 

< 0.04 4.0 0 4d 

< 0.04 3.7 0.44 

< 0.04 7.9 0.33 

< 0.04 6.2 0.42 

<0.04 9.4 0.45 

< 0.04 10.5 0.34 

<0.04 6.2 0.37 



MAPLE PLAIN WASTEWATER TREATMENT PLANT 

Ba.ck ground 

The original Maple Plain Plant was designed by TKDA and constructed in 
1952. A plant expansion was designed by William T. Mills, consulting engineer, 
and constructed in 1965. Current plant design capacity is 0.22 mgd. Liquid 
treatment consists of grit removal , screening, influent pumping, primary sedi­
mentation, roughing trickling filter, complete mix activated sludge aeration, 
final clarification, chlorination, effluent polishing pond, and discharge 
through a swamp to Lake Minnetonka. Solids processing consists of combined 
thickening in primary tanks, anaerobic digestion, and sludge hauling to other 
plants for processing or to landspreading sites. The plant is subject to 
secondary treatment limits. 

Performance 

Plant flow averaged 0.25 mgd in 1981, a significant increase from 0.19 
in 1980. Average plant effluent quality was 12 mg/L BOD, and 9 mg/L TSS. 
Although flow was in excess of plant capacity, plant performance was good 
throughout the year. Only one NPDES Permit violation occurred. Statistical 
analyses of data show the following trend. in effluent BOD and TSS from 1978 
through 1981. 

Effluent Concentration, mg/L 

50% of Time 75% of Time 90% of Time 
1978 1979 1980 1981 1978 1979 ·1980 1981 1978 1979 1980 1981 

BOD 7 16 19 10 14 23 29 15 22 33 37 21 
TSS 6 10 11 6 12 18 15 8 40 30 24 16 

Activities 

The NPDES Permit for the Maple Plain Plant expired in May, 1977, and was 
not reissued due to uncertainty in the future disposition of the plant. This 
problem still exists, as the Commission's recommended facilities plan (Interim 
Plant Improvements, then termination of plant operation by forcemain construc­
tion), the Metropolitan Council's Development Plan (plant upgrade and continued 
operation), and the Minnesota Pollution Control Agency's policy plan (elimina­
tion of all discharges to Lake Minnetonka) are in conflict. 

Future 

The long-term plan for this plant is to phase it out of service and 
divert the flow to the Blue Lake Plant. An interim plant expansion and upgrade 
for phosphorus removal is being studied as an alternative to immediate 
interceptor construction and plant phaseout. 
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MEDINA WASTEWATER TREATMENT PLANT 

Background 

The Medina Plant was designed by William T. Mills, consulting engineer, 
and constructed in 1969. The plant has a design capacity of 0.10 mgd. The 
plant consists of a two-stage aerated lagoon followed by a two-stage seepage 
pond system. There is no surface discharge from the plant. 

Performance 

Plant flow averaged 0.104 mgd in 1981, slightly greater than 0.0098 mgd 
in 1980. Average aeration pond effluent quality was 26 mg/L BOD and 18 mg/L 
TSS, representing removal rates of 80% for BOD and 86% for TSS. Plant perfor­
mance was adversely affected by discharges in October and November, which 
represent violations of permit conditions. 

Activites 

Subsequent to the issuance of a new State. Disposal System Permit on 
November 4, 1980, the Commission undertook a project during the summer of 
1981 to repair musk rat damage to seepage pond dikes to avoid unauthorized 
discharges through the dikes. Following this action, seepage pond capacity . 
was significantly reduced, resulting in high seepage pond levels, and discharges 
in October and November of 1981. On December 7, 1981, the Commission requested 
permission for an emergency discharge. from the Medina Plant to Elm Creek, in 
order to reduce the high level in the seepage ponds. The MPCA gave permission 
for the discharge on December 11, and the discharge began on December 21. 
Studies of plant capacity and alternatives to resolving plant problems were 
conducted in late 1981 and continued in 1982. 

Future 

Studies have recently been completed and have recommended p 1 ant phaseout 
and diversion of flow to the Metro Plant. 

109 



MEDINA WASTEWATER TREATMENT PLANT 

FLOW DIAGRAM 

INFLUENT 

Unit Description 

liquid Phase 

1. Screening 
2. Primary Aerated Pond 
3. Final Aerated Pond 
4. Absorption Pond 

t'EDI~ F'l..i.,n 

2 

3 

4 

ft,NtJR. R.OV 

NO SURFACE DISCHARGE 
EVAPORATION AND PERCOLATION 

Legend 

-- Liquid Flow 
---- Solids Transfer 
c:::J Existing Process Units 
[:::J Future Process Uni ts 

,.o ,--------------------, 1'1EO I NA f'LRNT 
LO,---------------------tlONTK.Y fi...OV 

.75 . 75 a 
~ 0 • • 

~ ~ 
a! 

ffi ffi Ii !.so ~~5 

it ii 
> 

. 2S . 25 

l'VI 1'111 1'173 1'171 1'175 1"176 1'117 1"18 l'V'l l<\80 1'\!11 ..lffl FEB, ~ AP!f 11AT ..JUH .lUl. Al.Hi S.Efl OCT NOV OEC 

110 



:-'!JNTH 

JANUARY 

~RUARY 

.'~ARCH 

-\PAIL 

'"' 
JUNE 

JULY 

AUGUST 

SEP1'!M9ER 

OC10BER 

.'IOVE~ER 

OECE/o!9ER 

19€1 ,\VERAGE 

i-t!60 <1.VERAGE 

/'!Qntl'r ~o coo 
' /1 """ "!J";: I''°' 

;,;;;uARY 57 ·-

.:ESRUARY '4 ·-
."ARCH 20 ---
'1PR!I, " ·--
"!AY lJ 108 

: '-~· 17 ,z 

• ,, y 11 :s 

JUGUST 11 :"J 

' 
~E?~ER " ::1 

:(·oe:::=i " "' 
'•.

1
:.

1'.SER " " 
-:~-:~~!ER 16 50 

'.1 1VG. 25 55 

:E(! WG. 22 " 

i1A:i·1 i:.WAa!t 
FLOW 
.''IGO 

0.075 

o.oas 

0.078 

0.092 

0.097 

0.147 

o. 152 

O. lZS 

0.105 

0.096 

0.104 

0,082 

0.104 

0.104 

1'10NTHL Y SIJMJilAAY OF (NFLUENT QUALITY 

TII.EATMENT Pl.ANT:_,,,..~. ,cufo~•'-------

T!MPEAATtlRE 
OEGR"{"' ~F :91 

·- '"' 

·- 179 

·- 123 

- ,. 
13 67 

14 as 

- 102 

" 74 

TS 109 

1 S 133 

TS 153 

13 m 
14 128 

14 139 

,'IQtmtt,"f SllflMARY OF EFFl!JEHT QUAl.ll'I' 
1'11.!A'M:HT ?!.ANT )l[QINA ' 

coo
1 

·--
·--
---
--
m 

133 

203 

114 

.,. 
m 

125 

•to 

235 

222 

FECAL CCLIFORN 

~' 1' 
iaTAI m GfO~~!'!~ ~~" T!Jlll "' :~, Nill P. o.o! 

"'" ."9~ II! '(11J -·,, ., 1 ' 1 

" 15 - . . ·-- ·-·- ,., 

" ·-- " . - --- . ·-- 1.7 

" ·-- ' --- . ·- -··· ---- ,. 1 

l2 --- 7 --- --- ---- ·- .... '·' I 

" --- 10 ,., 2.9 '" 1.56 z.z ... 
18 ·- ,. ll. S 7 .!l -- -- . I, • 

1• --- ' l' , ' • -- -, I .. I .. 

7 ... 
' 13. □ ,., . )0 ·" : 2.9 ,. ' 

11 --- ; ,., l.S ... --- ,., , .. 
7 ... ' 10,9 7.1 --- ··- 2.3 u .. 

" ... ' 17. 7 ,□ .J 1.54 " l.l 2. 2 

10 ·-- ' z:u 7 .5 '11 .OS u 2.4 

" ·-- ' ti3.~ 3. 2 . 57 .Jl :u '·' 
2S ·-· 10 ---- ··- --- ---- ... u 

111 

m p:H AANGE 
;n .. ,, 

... -------
14• ·-- --
,, -------

" 
I ---- , 

" 
1. a_7 .a 

" 7.1-7.8 

,z 7.!i-7.8 

"' 1.1-1.a 

07 .. ,_ .. " 

"' 
' 1. ~-1 ." 

m 7.5-7.3 

182 7 .5-7 .3 

132 ' 7.5-7.; 

151 1.s-1.a 

C:12 Cl! ~ Renava I 

·" Used Ra~. I~· 1 ~- ,--

6.!•7.S ·-- ·- 57 37 

5.!•6.9 ·- - " " 
7.0-7.S --- -- I,. " 
7.4-7.a --- -- ,, ;: 

7.S-7.3 ··- -- ;1 :1 

' ~.-. d ·-- ·- " " 

' 
.. _, g ... .. ,, 

" 
7.7-7.3 ... -- • 72 " i 
i.S-7.3 --- -- i 73 :9 

7.S-7.3 ! ·-- .. 1 35 ;s 

7.5-~.3 ... -- " 
i 
I n 

7. 5-7. 7 I ... ·- n I ;: 
I ... ' 5.5-:.; .. = □ ' :~ 

7. ;.7 .3 ... I -- " :3 



Me!JINR ~T alOCHB"IIGL □XYucN CS1RN0 
500 ---------------------------, 

151:1 

ICC 

51:1 

01------------------------< 

C '---'------~-~-...... __._.....__...__.__....__ ...... __J 

MED I NA PUiNT SI 00-IEH I QL OX'tGiN CiHANQ 
SllD ,-----------------------, 

..sn 

<CC 

I Sil l 
!CC 

5ll 

C 

~ 75 

~ 

~ 
SC 

... 
it :ZS tti 

I T i T ~ 

1 l l ... l 
a 

J;N FS ~Fili ;:.F~ ~RY JWN ~WI.. ;;uG i=i= ;..1,.1 NCi'I :;: 

112 



TC7FIL SUSP91CED SOL I OS 

1lC 

t5D 

!QC 

/'leDJNA PLANT 
sac e-----------------------------, TCffl. 5'.JSPENC&II Sill. I CS . ;J 

.oa 

ml 

I Sll 
J 

I otl 

Sll 

O' 
I 

:. 75 ~ 
' ~ ! 

! 

~ ;;~ ~ z I ·~ I 
::l I 
"- 2s r ,.. 
~ 

01 

T 
T 

T 
T 1 I 

1 7 T .l. l l ' 
= "- = 

CSN ;aa """ ;FR HSY -UN .:UL ;:;uG s;;;, cc-: NCV :::e: 

113 



METROPOLITAN WASTEWATER TREATMENT PLANT 

Background 

The Metropolitan Plant was designed by TKDA and constructed in several 
stages. The original plant was constructed in 1938, and provided primary 
treatment only. In 1966, secondary treatment portions of the plant were 
placed into operation, providing a high rate activated sludge process, with a 
design capacity of approximately 218 mgd. In 1972, four additional aeration 
tanks and two turbo-compressors were placed into operation allowing enough 
capacity to operate a step aeration activated sludge process. Subsequent to 
1972, the following additions have been made to the Metropolitan Plant: (1) 
East pretreatment and primary treatment facilities were placed into operation 
in March, 1978; (2) East secondary treatment facilities were placed into 
operation in August 1978; (3) Dissolved air flotation thickening facilities 
were placed into operation in November, 1978; (4) Filtration and Incineration 
Building No. l scrubbing system was placed into operation in June, 1979; (5) 
In March, 1980, the sludge storage facilities and sludge thermal conditioning 
facilities were placed into operation; (6) Return liquor treatment facilities 
were placed into service in April, 1980; (7) In August, 1980, plate and frame 
presses were placed into operation for sludge dewatering. 

Performance 

Plant flow averaged 202 mgd in 1981, slightly lower than 206 mgd in 1980. 
Effluent quality during 1981 improved from that of 1980. Average effluent BOD 
and TSS concentrations during 1981 were 19 mg/Land 19 mg/Las compared to 
1980 average effluent BOD and TSS values of 26 mg/Land 23 mg/L. This is the 
second consecutive year that the Metropolitan Plant has shown significant 
improvement. Statistical analyses of data show the following trend in effluent 
BOD and TSS from 1978 through 1981. 

BOD 
TSS 

1978 
40 
37 

Activities 

50% of Time 
1979 1980 

30 20 
43 15 

Effluent Concentration, mg/L 

1981 
14 
10 

75% of Time 
1978 1979 1980 

53 53 29 
55 85 33 

1981 
24 
24 

90% of Time 
1978 1979 1980 
64 71 44 
78 137 60 

1981 
36 
47 

Major emphasis by Operations Personnel in 1981 was placed on optimizing 
operation of new processes and equipment brought on line in 1980. Additional 
operator training and experience allowed for continued meeting of air quality 
standards for F & I No. 1 incinerator emissions. Modifications to the filter 
press diaphragms and filter media design improved filter press performance 
significantly. 
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Month Cu Cr Zn 
mg/1 mg/1 mg/1 

January 0.02 <.0.08 0. 12 

February 0.02 <0.06 0.13 

March <0.03 <0.07 0.14 

April 0.06 <0.11 0.17 

May <0.04 <0.09 o. 16 

June <0.04 0.10 0. 14 

July 0.05 <0.11 0.17 

August <0.03 <0.06 0.11 

September ko.03 <0.06 0. 11 

October <0.02 <0.06 0. 16 

November ko.01 <0.10 0.09 

December <'0.01 <0.05 0.08 

1981 Avg. <0.03 <.0.08 0. 13 

1981 EFFLUENT DATA 
METROPOLITAN PLANT 

Pb CN Cd Hg 
mg/1 mg/1 mg/1 ug/1 

< 0.06 0.077 <0.01 <0.53 

< 0.05 0.061 <0.01 <0.75 

<0.05 0.068 <0.01 < 0.49 

<0.05 0.091 <0.01 <0.22 

<0.05 0.082 <0.01 <0.23 

<0.05 0.074 <0.01 <0.25 

<0.06 0.106 <0.009 <0.53 

<0.05 0.082 <O.OOI <0.22 

<0.05 0. 128 <0.008 <0.22 

<0.05 0. 129 <0.008 <D.61 

<0.05 0.086 <0.008 <_O. 20 

<0.05 0. 115 <0.008 kD.20 

<D.05 0.092 <0.009 <0.37 

Ni As Sn Phenol Fe 
mg/1 ug/1 ug/1 ug/1 mg/1 

o. 12 <1.1 <0.8 

0.12 <1.2 <0.8 

0.11 <1.2 <0.5 

0.10 <l.O <0.8 

0.10 <l. l <0.8 

0.09 <l.O <0.8 

0.10 1.4 <0.8 

0.10 <1.0 <0.8 

0. 11 < 1.1 <0.8 

0. 12 <l. l <0.8 

0. 11 <1.1 <0.8 

o. 11 <1.1 <a.a 

o. 11 <l. l <0.8 
I 
I 



ROSEMOUNT WASTEWATER TREATMENT PLANT 

Background 

The Rosemount Plant was designed by Bannister, Short, Elliot, Hendrickson 
and Associates and constructed in 1973. The plant has a design capacity of 
0.6 mgd. Liquid treatment consists of physical-chemical treatment processes, 
including chemical addition and solids contact clarification, two stages of 
dual media filtration, activated carbon column adsorption, and chlorination. 
Plant effluent is discharged to the Spring Lake area of the Mississippi River. 
Solids processing facilities consist of sludge storage tank and sludge hauling 
to the Metropolitan Plant Interceptor System. The plant is subject to 
secondary effluent limits, and a 1 mg/L phosphorus limit. 

Performance 

Plant flow averaged 0.30 mgd in 1981, nearly equal to 0.29 mgd in 1980. 
Average plant effluent quality was 14 mg/L BOD, 2 mg/L TSS, and 0.2 mg/LP. 
Plant performance was excellent throughout the,year, as no NPDES Permit viola­
tions were experienced. Statistical analyses of data show the following trend 
in effluent BOD and TSS from 1978 through 1981. 

BOD 
TSS 

1978 
11 
3 

Acti vi ti es 

50% of Time 
1979 1980 

10 11 
2 2 

Effluent Concentration, mg/L 

1981 
12 
1 

1978 
15 
5 

75% of Time 
1979 1980 
15 14 

3 3 

1981 
15 
2 

1978 
22 
7 

90% of Time 
1979 1980 

20 20 
5 3 

1981 
19 

3 

Reapplication for the plant NPDES Permit, which expires on June 30, 1982, 
was submitted to the MPCA on December 30, 1981. 

Future 

A long-term plan for the Rosemount Plant is to replace it with a lower 
cost, conventional, biological treatment plant at the existing site. This is 
expected to occur during the 1980's. 
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ROSEMOUNT WASTEWATER TREATMENT PLANT 

FLOW DIAGRAM 
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Solid Phase 
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SAVAGE WASTEWATER TREATMENT PLANT 

Background 

The original Savage Plant was designed by Ellison-Philstrom, Inc., and 
constructed in 1963. Interim improvements to the pl ant were designed by RCM, 
and construction was completed in 1979. The plant has a current design 
capacity of 0.86 mgd. Liquid treatment consists of screening, influent 
pumping, primary clarification, a roughing trickling filter, a synthetic 
media high-rate trickling filter, final clarification, chlorination, and 
discharge to the Minnesota River. Solids processing consists of a sludge 
holding and decant tank, anaerobic digestion, and sludge hauling to another 
plant for further treatment or sludge landspreading. The plant is subject 
to secondary treatment limits. 

Performance 

Plant flow averaged 0.40 mgd in 1981, nearly equal to 0.38 mgd in 1980. 
Average plant effluent quality was 10 mg/L BOD, and 8 mg/L TSS. Plant perfor­
mance was excellent throughout the year, as no NPDES Permit violations were 
experienced. Statistical analyses of data show the following trend in 
effluent BOD and TSS from 1978 through 1981. • 

Effluent Concentration, mg/L 

50% of Time 75% of Time 90% of Time 
1978 • 1979 1980 1981 1978 1979 1980 1981 1978 1979 1980 1981 

BOD 26 26 5 . 9 34 41 7 12 42 • 59 9 15 
TSS 14 10 4 5 20 l8 7 12 25 28 15 17 

Activities 

There were no major act.ivi ti es during 1981 . 

Future 

A long-term plan for the Savage Plant is to phase it out of service and 
divert the flow to the Seneca Plant. This is projected to occur in the late 
1980's as the plant reaches its capacity. 
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SAVAGE WASTEWATER TREATMENT PLANT 

FLOW DIAGRAM 
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SENECA WASTEWATER TREATMENT PLANT 

Background 

The Seneca Plant was designed by Black and Veatch, and was placed into 
operation in 1972, with a design capacity of 24 mgd. Liquid treatment consists 
of screening, grit removal, primary sedimentation, complete mix activated 
sludge aeration, final clarification, chlorination, and discharge to the 
Minnesota River. Solids processing consists of waste activated sludge air 
flotation thickening, combined sludge storage, chemical conditioning, vacuum 
filtration dewatering, and incineration. The plant is subject to secondary 
treatment limits. 

Performance 

Plant flow averaged 13.8 mgd, slightly higher than 13.0 mgd in 1980. 
Average effluent quality was 20 mg/L BOD, and 20 mg/L TSS. Plant performance 
was good throughout the year, although two NPDES Permit violations occurred. 
Statistical analyses of data show the following trend in effluent BOD and 
TSS from 1978 through 1981. 

BOD 
TSS 

1978 
18 
14 

Activities 

50% of Time 
1979 1980 
14 14 
13 15 

Effluent Concentration, mg/L 

1981 
19 
19 

75% of Time 
1978 1979 1980 

25 18 20 
19 24 19 

1981 
22 
23 

90% of Time 
1978 1979 1980 

39 27 25 
27 32 23 

Progress continued on a project to supplement existing vacuum filters 

1981 
30 
28 

with a belt filter press and associated equipment. The press was purchased in 
April, 1980. The contract for installation of the equipment was awarded in 
February, 1981. The project began in March, 1981, with a completion date in 
January, 1983. 

During 1980 and 1981, efforts were made to improve incinerator air 
emissions at Seneca. A part of this effort involved the installation of an 
innovative wet scrubber supplied by Johnson Wellscreen Division of UOP, Inc. 
on Incinerator No. 2 in 1980, and performance testing of both incinerators in 
1980 and 1981. Testing results indicated that neither incinerator was capable 
of acceptable compliance with air emission limitations at full capacity. 

Seneca incinerator air emission requirements were contained in the Amended 
Stipulation Agreement between the Commission and the MPCA, and the Consent 
Decree between the Commission and the EPA. As a result of these requirements, 
and failure to demonstrate acceptable performance at full capacity, the incin­
erators were derated from 1.4 to 1.0 DTPH on November 1, 1981. 
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A draft Air Operating Permit for Seneca Incinerators was developed in 
late 1981. Discussions concerning the conditions of the permit continued into 
the beginning of 1982. The permit was issued in January, 1982. 

Future 

The Seneca Plant is one of the Commission's permanent regional plants. 
Space is available for future plant expansion and advanced treatment as needed. 
Additional sludge dewatering facilities are under construction and other sludge 
processing improvements are planned. 
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STILLWATER WASTEWATER TREATMENT PLANT 

Background 

The Stillwater Plant was originally constructed in 1959 as a primary 
treatment plant. In 1970, the plant was upgraded to secondary treatment, and 
phosphorus removal facilities were added to the plant in 1973. The design 
capacity of the plant is 3:0 mgd. Actual operating capacity is som.ewhat less, 
due to the additional phosphorus removal facilities. Liquid treatment 
consists of screening, grit removal, primary sedimentation, activated sludge 
aeration, alum addition for phosphorus removal, final clarification, chlori­
nation, and discharge to Lake St. Croix (the St. Croix River). Solids 
processing consists of combined thickening and primary tanks, anaerobic 
digestion, and sludge hauling to either the.Metro Plant Interceptor System.or 
sludge landspreading sites. The plant is subject to secondary treatment 
1 i mi ts, and a phosphorus 1 i mit of 1 mg/L. 

Performance 

Plant flow averaged 2.30 mgd in 1981, essentially equal to 2.28 mgd in 
1980. Average plant effluent quality was 18 mg/L BOD, 10 mg/L TSS, and 0.5 
mg/LP. Plant performance was good throughout the year, although two NPDES 
Permit violations cc.curred in the first quarter due to nitrification in the 
BOD test. Statistical analyses of data show the following trend in effluent 
BOD and TSS from 197B through 1981. • 

BOD 
TSS 

50% of Time 
1978 1979 1980 

8 B 12 
10 10 9 

Activities 

Effluent Concentration, mg/L 

1981 
14 
8 

1978 
12 
14 

75% of Time 
1979 1980 
12 14 
12 14 

1981 
24 
12 

There were no major activities during 1981. 

Future 

90% of Time 
1978 1979 1980 
18 21 19 
18 16 21 

1981 
33 
15 

This plant is one of the Commission's permanent plants. A plant expansion, 
with provisions to include flow from the Bayport Plant, is planned for the 
mid-19BO's. 
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Month Cu Cr Zn Pb 
mg/1 mg/1 mg/1 mg/1 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

1981 Avg. 

1981 EFFLUENT DATA 
STILLWATER PLANT 

CN Cd Hg 
mg/1 mg/1 ug/l 

0.4 

<0.2 

0.2 

0 3 

<0.2 

<0.2 

0.3 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

/ ,0. 2 

Ni As Sn Phenol Fe 
mg/1 ug/1 ug/1 ug/l mg/1 
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TABLE A-1 

1981 ANNUAL AVERAGE 
TREATMENT PLANT INFLUENT DATA 

Settleable Nutrients 
Flow Temp BOD COD TSS So 1 ids Total P KJN NH3 

Treatment Plant ~ oc !!!9Ll !!1.9L.!. mg/1 ~~ mltl -1!1.9.l.!_ mg/1 !!!9Ll 
Anoka 2.01 18 211 362 152 7.5-8.7 7.3 6.6 37.4 19.3 

lluyport 0.47 19 184 316 165 6.0-9.6. 11. 9 5.6 28.2 15.6 

lllue Lake 13.7 14 230 508 241 5.6-9.4 8.9 6.9 33.0 15. 9 

Chaska 0. 70 14 229 428 189 4.6-12.0 6.6 7.3 33.8 16.3 

Cottage Grove 1.21 16 204 399 187 7.2-8.6 10. 1 8. l 45.6 26.3 

Empire 3. 51 14 234 460 251 5.6-8.8 11. 7 14.9 49. 1 24.4 

U1 Hastings 1.50 17 227 488 m 235 5.6-10.8 11.0 9.7 47. 1 24.6 

Maple Plain 0.25 14 165 274 179 7.3-8.0 9.3 4.9 39.9 20. 1 

Medina 0.104 14 128 236 132 7.6-7.9 4.7 34.2 16.9 

Met ropo 1 i tan 202 17 208 413 230 5.4-9.0 10.2 

Rose111ount 0.30 14 177 423 221 6.8-8.5 16.0 7.2 45.6 24.6 

Savage 0.40 15 153 336 234 4.0-12.2 4.0 6.6 28.2 15.5 

Seneca 13. 8 17 217 488 211 6.5-10.4 7.6 8.2 38.4 23.0 

Stillwater 2. 31 14 141 264 159 4.4-9.8 4.6 5.3 24. 2 12.2 



.TABLE A-2 

ANNUAL AVERAGE FLOW DATA. 
FOR .THE PERIOD 1971-1981 

ANNUAL AVERAGE FLOW (MGD/ 
Treatment Plant 1911. !972 19/3 19/4 1975 1976 19/ , I 978 1979 1980 1981 

ANOKA 1.76 1.93 1.88 1.78 1.62 1. 77 1.92 2.01 1.98 2.09 2.01 

APPLE VALLEY o. 57 o. 71 1. 16 1.26 1.-48 1.46 1.67 1.94 2.03 *---
BAYPORT 0:48 0.48 0.42 0.45 0.56 a.so 0.48 0.47 0.54 0.44 0.47 

BLUE LAKE (POND) 1. 43 2.96 3.74 -----
BLUE LAKE 3.94 6.78 9.05 9.03 9.86 1 2.49 14. 1 14.1 13.7 

BURNSVILLE 1.76 2. 10 *··-
CHASKA 0.53 0.58 o.-74 0.75 0.91 0.81 0.75 0.97 0.89 0.64 0;10 

CHANHASSEN 0.07 *---
COTTAGE GROVE 0.62 a.as 0.92 0.91 0.91 0.91 0.97 1.31 1.60 1.58 1.21. 

••~AGAN TOWNSHIP 11 .... 

EMPIRE 3. 54 3.48 3. 51 

EXCELSIOR 0.56 0.50 *--·-
FARMINGTON 0.35 0,30 0.40 0.35 0.59 0.37 0.35 0.52 0.78 

11 ___ 

FOREST LAKE TOWNSHIP 0. 16 0.17 11 ___ . -----
FOREST LAKE VILLAGE 0.23 0.25 

11 ___ 

HASTINGS 0.91 1. 14 1. 32 1.29 1.29 1.30 1.40 1:42 I.JS 1.44 1'50 

ltlVER GROVE HEIGHTS 0.59 0.64 .:, __ 

LAKEVILLE 0.45 0.36 0.33 0.37 0.50 0.38 0. 36 0>48 0.60 
11 ___ 

LONG LAKE 0.18 0.17 0.15 0.20 0.23 0.19 . 0.21 0.30 0.32 0.28 *---
MAPLE PLAIN 0.22 0.28 0.22 0.24 0.33 0:22 0.18 0.26 0.27 0.20 0.25 

MEDINA 0.07 0.09 0.07 0.08 0.09 • 0.07 0.08 0. 14 0.12 0.10 0.10 

METROPOLITAN 213 213 202 196 202 196 194 210 .m 206 202 

MOUND 1.09 1. 23 1. 26 1.48 11;. ••• 

NEWPORT 0.18 0. 17 0.18 0.17 0.21 ·----
OAK PARK HEIGHTS 0.07 0.10 0. 12 *---
ORONO 0.20 0.25 0.27 0.34 0.32 0.31 0.34 0.46 0.49 0.62 ·---
PRIOR LAKE 0. 10 o. 12 0. 13 0.17 0.31 0.44" 0.10 0.01 *---
ROSEMOUNT (trickling 

filter) . 0.10 0.11 0. 12 *---
ROSEMOUNT AWTP 0.20 0.20 0.22 0.24 0.27 0.29 0.30 0.29 0.30 

ST, PAUL PARK 0.30 0.31 0.30 0.28 0.36 11 ____ 

SAVAGE 0. 31 0.33 0.29 0.38 0.42 0.38 0.39 0. 37 0.44 0.38 0.40 

SENECA 7.76 1 a. 12 9.89 10.34 10.81 11 .72 12. 71 13 .6 13.0 13.8 

SHAKOPEE 1.24 ·---
SOUTH ST. PAUL 10.10 9.38 9.66 9.72 *----
STILLWATER 2. 14 1. 96 1.88 1.92 2.09 2. JO 2. 11 2.21 2. 51 2.30 2. 31 

--vrcTORIA *---
WACONIA 0.23 0.25 0.25 ·----
WAYZATA 0.53 ·----
ALL PLANTS EXCEPT 
METRO 26 31 36 39 32 32 33 39 45 41 40 

ALL PLANTS 239 244 238 235 234 228 227 249 262 147 242 

*Plant phased out during previous _year. 
-~Flow data not available. 
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TABLE A-3 

ANNUAL AVERAGE EFFLUENT CONCENTRATIONS 
FOR THE PERIOO 1971-1981 

Treatment Plant 1971 1972 1973 
ANNUAL ·AVERAGE BOO (~GIL 

1974 191§. • 19'/'6 19 1918 1979 1!ao l98f 

ANOKA 20 29 36 21 16 11 9 12 14 14 16 

APPLE VALLEY 74 l 13 22 24 7 7 6 12 23 ·--
BAYPORT 27 40 32 9 15 14 11 8 7 8 

BLUE LAKE (PONO) 31 31 39 

BLUE LAKE 12 18 15 15 13 13 9 9 12 

BURNSVILLE ,o 55 ·--
CHASKA 36 49 52 58 43 42 44 78 112 20 18 

CHAtlHASSEN 84 ·--
COTT AGE GROVE 53 52 60 36 25 55 39 34 19 11 12 

EAGAN TOWNSHIP 50 52 ·--
EMPIRE 10 3 3 

EXCELSIOR 13 26 ·--
FARMINGTON 39 52 46 85 64 29 76 31 52 ·--
FOREST LAKE TOWNSHIP 8 35 ·--
FOREST LAKE VILLAGE 77 114 ·--
HASTINGS 12 15 34 15 12 16 18 18 18 20 

JNVER GROVE HEIGHTS 76 ]10 •.;.. 

LAKEVILLE 36 33 34 25 28 34 51 67 65 ·--
LONG LAKE 53 24 18 35 40 41 43 42 43 58 ·--
MAPLE PLAIN 12 11 13 10 9 8 11 11 18 20 12 

MEO!NA 12 9 14 10 13 14 25 22 22 22 26 

METROPOLITAN 84 72 46 42 41 67 42 39 43 23 19 

MOUND 24 35 53 98 ·--
NEWPORT 48 88 58 47 49 ·--
OAK PARK HEIGHTS 39 32 48 ·--
ORONO 15 10 10. 6 6 8 12 24 18 31 ·--
PRIOR LAKE 34 26 28 22 24 35 22 24 ·--
ROSEMJUNT (trickling 

fi 1 ter) 
36 68 76 ·--

ROSEMOUNT AWTP 23 16 14 14 13 13 12 14 

ST, PAUL PARK 66 93 52 51 63 ·--
SAVAGE 22 26 28 27 21 20 46 27 27 10 

SENECA 29 16 15 11 15 16 21 16 16 20 

SHAKOPEE 355 • .. 
SOUTH ST. PAUL 60 42 31 46 ·--
STlLLWATER 24 17 14 12 11 8 12 10 10 12 18 

VICTORIA 73 52 70 ·--
1.iACON IA 17 62 52 31 ·--
'.iAYZATA 41 ·--
ALL PLANTS EXCEPT 
METRO (weighted avg.} 52 38 27 26 16 17 17 19 17 12 15 

ALL PLANTS (weighted 
ave-rage) 81 67 43 40 38 60 38 36 39 21 18 

ALL PLANTS EXCEPT 
~.ETRO- (dCtLial dv-eraae) 50 45 34 32 24 23 27 26 28 17 15 

rill PLANTS· ( ac tua 1 
average) 51 46 34 33 25 26 28 27 28 18 15 

*Plant ph.1sed out during previous year. 
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TABLE A-4 

ANNUAL AVERAGE EFFLUENT CO~CENTRATIONS 
FOR THE PERIOD 1971-1981 

Treat~nt Plant 1971 1972 1913 
ANNUAL AVERAGE TSS (MG/L) 

1974 1975 1976 1971 1978 1979 1980 1981 

ANOKA 24 36 40 19 13 15 14 16 12 11 14 

APPLE VALLEY 93 148 16 14 5 3 6 ID ·--
BAYPORT 22 43 28 15 10 8 10 8 8 7 7 

BLUE LAKE (POND) 34 58 45 

BLUE LAKE 22 21 14 19 13 14 12 9 12 

BURNSVILLE 60 86 ·--
CHASKA 72 86 79 91 62 55 54 66 59 12 13 

CHANHASSEN 71 ·--
COTTAGE GROVE 63 70 93 84 36 25 23 28 14 8 7 

EAMN TOWNSHIP 60 69 ·--
EMPIRE 2 2 

EXCELSIOR 13 36 ·--
FARMINGTON 70 77 54 75 29 23 34 34 37 ·--
FOREST LAKE TOWNSHIP 11 24 ·--
FOREST LAKE VILLAGE 105 163 ·--
HASTINGS 10 10 18 26 20 21 18 20 19 23 22 

INVER GROVE HEIGHTS 139 174 ·--
LAKEVILLE 47 36 36 30 33 39 53 68 71 ·--
LONG LAKE 35 47 23 50 39 48 37 30 26 43 ·--
MAPLE PLAIN 20 13 13 19 12 16 16 10 13 14 9 

MEDINA 11 15 16 13 13 15 20 18 19 25 18 

METROPOLITAN 72 54 37 43 40 60 49 43 64 26 19 

r-OUNO 37 36 47 38 • .. 
NEWPORT 85 120 96 110 89 ·--
OAK PARK HEIGHTS 36 47 85 ·--
ORONO 19 15 10 10 11 17 21 32 23 43 ·--
PRIOR LAKE 28 33 27 25 25 28 17 17 ·--
ROSEMOUNT ·(trick.ling 

filter) S1 63 58 ·--
ROSEMOUNT AWTP 9 4 4 2 

ST. PAUL PARK 69 77 47 48 47 ·--
SAVAGE 24 28 14 1S 13 10 14 15 14 7 8 

SENECA 29 17 19 16 IS 1S 17 20 16 20 

SHAKOPEE 146 ·--
SOUTH ST. PAUL 38 22 22 31 ·--
STILLWATER 23 12 13 13 10 8 10 11 IS 10 

VICTORIA S9 45 52 ... 

WACONIA 33 53 42 40 • .. 
WAYZATA 34 ·--
ALL PLANTS EXCEPT 
METRO (weighted avg.) 44 38 27 25 17 18 15 18 16 12 14 

ALL PLANTS {weighted 
dverage) 69 S2 36 40 37 54 44 38 56 24 18 

ALL PLANTS EXCEPT 
METRQ-(dCtual averdge) 50 S7 37 JS 2S 22 22 24 21 16 11 

,!,LL PLANTS-(actual 
average) 51 57 37 36 26 24 23 25 23 16 12 

*Plc1nt whased out during previous year. 
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TABLE A•5 

ANNUAL AVERAGE EFFLUENT PERCENT REMOVAL 
EFFICIENCY FOR THE PERIOD 1971-1981 

Treatment Plant I 971 .12:rr-1971 
ANNUAL AVERAGE BOO REMOV~L,) 
1914 lffi 1976 197 81979 1980 19ar 

ANOKA 89 87 85 91 92 94 95 94 93 92 92 

APPLE VALLEY 55 52 90 89 97 96 97 94 88 • .. 
BAYPORT 88 86 86 97 95 95 95 96 96 96 96 

BLUE LAKE (PONO) 87 92 88 

BLUE LAKE 96 94 94 95 95 95 96 96 95 

BURNSVILLE 74 69 • .. 
CHASKA 79 75 74 69 81 83 78 61 57 91 92 

CHANHASSEN 70 • .. 
COTTAGE GORVE 81 80 76 85 89 72 81 Bl 89 94 94 

EAGAN TOWNSHIP 75 69 • .. 
EMPIRE 95 98 99 

EXCELSIOR 92 91 • .. 
FARMINGTON 86 87 86 91 86 94 83 91 82 ... 
FOREST LAKE TOWNSHIP ... 
FOREST LAKE VILLAGE 51 40 • .. 
HASTINGS 96 97 92 81 91 94 92 9l 92 91 91 

INVER GROVE HEIGHTS 66 51 • .. 
LAKEVILLE 75 78 84 94 92 94 88 77 75 • .. 
LONG LAKE 75 86 93 86 73 78 79 74 74 61 ... 
MAPLE PLAIN 90 86 93 95 89 94 93 92 89 88 93 

MEO!NA 92 90 90 92 92 94 86 93 82 84 80 

METROPOLITAN 66 73 82 84 Bl 75 83 82 79 89 91 

1'(1UNO 82 79 75 52 • .. 
tiEWPORT 79 64 72 78 71 • .. 
OAK PARK HEIGHTS 85 88 Bl • .. 
OROtlO 88 93 94 96 94 93 91 79 82 68 • .. 
PRIOR LAKE 82 78 80 80 77 68 71 78 ... 
ROSEMOUNT (t~ickling 

f1 l ter} 74 72 65 • .. 
ROSEMOUNT AWTP 90 91 92 94 93 93 93 93 92 

ST. PAUL PARK 88 55 79 78 72 • .. 
SAVAGE 84 88 84 85 88 88 84 85 79 95 93 

SENECA 88 94 94 95 94 93 92 93 92 91 

SHAKOPEE 11 • .. 
SOUTH ST. PAUL 88 92 90 87 • 
STILLWATER 73 84 87 92 93 94 90 93 92 90 87 

VICTORIA 57 58 56 ··-
WACONIA 90 90 85 90 ... 
WAYZATA 78 ... 
ALL PLANTS EXCEPT 
~ETRO-(weighted a'lg.) 83 85 89 90 93 93 9l 92 92 94 9l 

ALL PLANTS-(weighted 
average) 68 75 83 85 84 77 84 84 81 90 91 
. .i.LL PLAIHS EXCEPT 
.~ETRO-(actual average) 77 78 84 85 88 89 88 87 86 S9 92 

1•.LL PLANTS-(actual 
average) 77 78 84 86 88 89 88 87 85 89 92 

•Phn,;. pn.,seo.J out during previous year. 
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TABLE A-6 

ANNUAL AVERAGE EFFLUENT PERCENT REMlYAL 
EFFICIENCY FOR THE PERIOD 1971-1981 

Treatment-, Plant i97l J1'72 jglJ 
ANNUAL AVERAGE TSS REMOVAL {%~ 
1974 1975 .J..ili. lfil. 1978 ill! 1980 J 91!T 

ANOKA 90 88 85 94 94 92 12 90 91 92 91 

APPLE VALLEY 64 55 95 96 98 98 99 98 96 ·--
BAYPORT 90 84 86 95 97 96 93 94 95 96 96 

BLUE LAKE (PONO) 78 66 75 

BLUE LAKE 91 94 96 95 96 96 96 96 98 

BURNSVILLE 75 72 ·--
CHASKA 66 54 57 53 73 81 70 63 70 93 93 

CHANHASSEN 75 ·--
COTTAGE GROVE 82 78 66 71 85 86 90 86 91 95 96 

EAGAN TOi.,.'NSHIP 72 61 ·--
EMPIRE 98 99 99 

EXCELSIOR 93 80 ·--
FARMINGTON 73 74 76 79 88 90 86 82 75 ·--
FOREST LAKE TOWNSHIP ·--

• FOREST LAKE VILLAGE 41 37 ·--
HASTINGS 97 97 92 87 90 90 90 92 91 90 91 

fNVER GROVE_ HEIGHTS 42 31 ·--
LAKEVILLE 73 83 89 96 97 96 93 82 81 ·--
LONG LAKE 83 84 92 89 79 82 86 85 88 79 ·--
MAPLE PLAIN 68 79 89 90 86 88 91 96 94 93 95 

MEDINA 92 88 88 91 91 96 88 96 91 83 86 _:_:~ 
METROPOllTAN 77 83 88 86 87 82 83 81 71 89 92 

l'OUNO 80 82 74 80 •;.. 

NEWPORT 66 50 56 56 51 ·--
OAK PARK HEIGHTS 85 81 71 ·--
ORONO 86 91 94 96 93 88 88 81 84 72 ·--
PRIOR LAKE 89 82 86 80 86 80 80 88 ·--
R0SOOUNT' (tr1ckl1ng 

filter) 
72 87 83 ·--

ROSEMJUNT AWTP 96 96 98 99 99 98 99 99 99 

ST. PAUL PARK 78 75 83 82 80 ·--
SAVAGE 91 96 95 94 95 95 94 94 93 99 97 

SENECA 88 93 94 94 93 93 93 90 91 91 

• SHAKOPEE 38 ·--
SOUTH ST, PAUL 93 94 93 92 • 
STILLWATER 80 90 90 93 97 93 93 94 91 88 94 

V.ICTORIA 62 69 72 ·--
WACONIA 82 86 84 89 ·--
WA'fZATA 72 

ALL PLANTS :EXCEPT 
METRO (weighted avg,) 82 83 88 93 94 93 94 93 93 94 94 

ALL ?LA~TS' (weighted 
78 83 avera.ge J 88 87 88 83 84 84 75 90 92 

~LL PLANTS EXCEPT 
METRO· (<ictual aver.;1ge) 76 76 83 86 88 91 90 89 90 91 94 

;.u PLANTS- (actual 
a"eraoe) 76 76 84 86 88 90 89 89 89 91 94 

•Plant µhased out durinq µrevious year. 
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TABLE A-7 
INFLUENT BOD DATA 1971-1981 

Annual Average Values, BOD {mgLl) 
Treatment Plant 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 

ANOKA 182 223 240 237 189 170 175 199 206 176 211 
APPLE VALLEY 211 235 220 228 204 189 228 216 194 *---
BAYPORT 225 286 229 282 330 270 228 200 198 197 184 
BLUE LAKE 300 304 271 282 258 266 216 228 230 
CHASKA 171 196 200 185 222 241 203 200 258 220 229 
COTTAGE GROVE 279 260 250 234 222 197 209 198 172 171 204 
EMPIRE 208 181 234 
FARMINGTON 279 400 329 957 453 452 447 338 293 *---
MASTINGS 300 233 188 175 161 187 189 243 221 210 227 
LAKEVILLE 144 150 213 426 373 570 432 290 257 *---
LONG LAKE 212 171 257 258 150 183 201 163 164 148 *---
MAPLE PLAIN 120 79 186 186 80 129 156 142 165 173 165 
MEDINA 150 90 140 124 156 246 285 300 119 139 128 
METROPOL !TAN 247 267 256 256 241 266 246 215 205 215 208 
NEWPORT 229 244 207 217 170 *---

~ ORONO 125 143 167 158 105 110 141 116 102 98 *---0\ 
N PRIOR LAKE 189 118 140 111 104 110 76 103 *---

ROSEMOUNT 70 246 213 220 203 198 193 165 177 
ST. PAUL PARK 550 274 248 227 224 *---
SAVAGE 138 217 175 184 191 163 283 179 130 151 153 
SENECA 242 267 270 235 247 230 252 219 194 217 
STILLWATER 89 106 108 157 161 140 116 146 118 121 141 
WACONIA 169 676 341 *---

ALL PLANTS EXCEPT 
METRO-(weighted avg.) 234 243 229 239 207 197 217 
ALL PLANTS-(weighted 
average) 240 263 243 219 205 212 209 
ALL PLANTS EXCEPT 
METRO-(actual average) 209 252 232 208 191 171 192 
ALL PLANTS-(actual 
average) 210 252 232 209 191 174 193 

'Plant phased out during previous year. 



TABLE A-8 
INFLUENT TSS DATA 1971-1981 

Treatment Plant 1971 1972 1973 
Annual Average V_a_l ues, TSS (rng/1) 

19)8 1974 1975 1976 1977 1979 1980 1981 

ANOKA 240 300 267 302 234 195 176 164 132 141 152 
APPLE VALLEY 258 329 320 378 300 229 271 274 240 *---
BAYPORT 220 269 200 326 317 227 147 144 169 191 165 
BLUE LAKE 244 364 347 361 324 317 270 244 241 
CHASKA 212 190 184 194 226 292 180 180 195 167 189 
COTTAGE GROVE 350 318 274 294 241 185 220 200 163 152 187 
EMPIRE 226 190 251 
FARMINGTON 259 296 225 361 250 223 235 189 147 *---
MAS TINGS 333 333 225 198 199 207 184 252 223 224 235 
LAKEVILLE 174 212 327 849 997 876 759 388 365 * 
LONG LAKE 206 294 288 446 187 261 274 195 210 196 * 
MAPLE PLAIN 63 62 118 193 83 134 182 228 233 209 179 
MEDINA 138 125 133 141 214 365 385 487 205 151 132 
METROPOL !TAN 313 318 308 317 316 332 288 231 222 237 230 
NEWPORT_ 250 248 218 248 181 * 

~ ORONO 136 167 167 235 168 146 176 167 140 154 *---m 
w PRIOR LAKE 255 183 193 • 123 180 139 83 149 *---

ROSEMOUNT 50 230 258 230 226 235 202 236 221 
ST. PAUL PARK 318 308 276 270 241 *---
SAVAGE 267 700 280 269 278 241 249 265 190 565 234 
SENECA 242 243 319 282 225 209 240 204 186 211 
STILLWATER 115 120 130 193 210 140 118 158 119 127 159 
WACONIA 187 381 270 *---

ALL PLANTS EXCEPT 
METRO- (weighted avg.) 292 264 243 255 219 204 218 
ALL PLMITS- (weighted 
average) 313 323 281 235 221 232 228 
ALL PLANTS EXCEPT 
METRO- (actual average) 266 266 246 235 202 209 197 
ALL PLANTS- (actual 
average) 268 269 248 235 203 211 199 

*Plant phased out during previous year. 
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TABLE A-9 

STATISTICAL ANALYSES OF BIOCHEMICAL OXYGEN DEMAND DATA 
FOR PLANTS IN OPERATION DURING. 1981 

TREATMENT PLANT EFFLUENT STATISTit.\L DATA 

BIOCHEMICAL OXYGEN DEMAND, mg/1* 

Treatment 50% of Time 75% of Time 90% of Time 
Plant 1977 1978 1979 1980 1981 1977 1978 1979 1980 1981 1977 1978 1979 1980 1981 

ANOKA 7 11 12 12 15 10 16 16 17 20 13 22 22 22 26 
BAYPORT 7 6 6 5 7 10 10 8 8 8 16 14 11 11 10 
BLUE LAKE 10 11 7 8 9 15 14 10 10 13 20 22 15 14 19 
CHASKA 33 61 93 14 14 58 100 160 22 24 98 140 210 38 34 
COTTAGE GROVE 31 28 12 10 9 44 38 20 14 15 69 52 50 18 20 
EMPIRE 4 2 3 10 2 4 28 5 4 
HASTINGS 13 16 16 17 18 19 22 22 22 24 29 28 28 31 33 
MAPLE PLAIN 8 7 16 19 10 17 14 23 29 15 26 22 33 37 21 
METROPOLITAN 40 40 36 20 14 51 53 53 29 24 62 64 71 44 36 
ROSEMOUNT 12 11 10 11 12 18 15 15 14 15 23 22 20 20 19 
SAVAGE 20 26 26 5 9 30 34 41 7 12 42 42 59 9 15 
SENECA 14 18 14 14 19 20 25 18 20 22 28 39 27 25 30 
STILLWATER 8 8 8 12 14 14 14 12 14 24 24 18 21 19 33 

*The data shows that for the percent of time shown, the effluent concentration was less than or equal 
to the tabulated values. 
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TABLE A-10 

STATISTICAL ANALYSES OF TOTAL SUSPENDED SOLIDS EFFLUENT DATA 
FOR PLANTS IN OPERATION DURING 1981 

TREATMENT PLANT EFFLUENT STATISTICAL DATA 

TOTAL SUSPENDED SOLIDS, mg/l* 

Treatment 50% of Time 75% of Time 90% of Time 
Plant l977 1978 l9T9r9BomT 1"97TT971TT'9791980 l 98T 1977 1978 1979 1980 1981 

ANOKA 12 13 10 10 12 16 20 15 15 18 21 28 21 20 24 
BAYPORT 10 8 7 7 7 12 10 10 9 9 15 12 13 11 10 
BLUE LAKE 11 13 11 8 6 17 28 14 11 7 20 22 17 15 9 
CHASKA 36 58 43 11 13 71 . 88 83 15 16 121 120 130 18 22 
COTTAGE GROVE 12 17 10 7 5 22 28 16 13 8 44 51 28 22 14 
EMPIRE 3 1 l 5 3 1 11 4 2 
HASTINGS 16 18 17 22 19 24 26 24 30 28 29 33 31 38 36 
MAPLE PLAIN 7 6 10 l1 6 24 12 18 15 8 42 40 30 24 16 
METROPOLITAN 40 37 43 15 10 53 55 85 33 24 88 78 137 60 47 
ROSEMOUNT 2 3 2 2 l 3 . 5 3 3 2 5 7 5 3 3 
SAVAGE 10 14 10 . 4 5 16 20 18 7 12 29 25 28 15 17 
SENECA 14 14 13 15 19 18 19 24 19 23 22 27 32 23 28 
STILLWATER 7 10 10 9 8 10 14 • 12 14 12 13 18 16 21 15 

*The data shows that for the percent of the time shown, the effluent concentration was less than or 
equal to the tabulated values. 



TABLE A-11 

NUMBER OF PLANTS SHOWING 
IMPROVEMENT OR DETERIORATION 

FROM 1980 TO 1981 

Total Suspended Solids 

Percent of Time 

Improvement 
No Change 
Deterioration 

50% 75% 90% - -
7 
2 
4 

8 
1 
4 

8 
l 
4 

Biochemical Oxygen Demand 

Percent of Time 

Improvement 
No Change 
Deterioration 

50% 75% 90% 

3 
l 
9 

166 

2 
l 

10 

6 

7 



Tredtnwnt Plant --·-~- - - ---

Anoka 

Bayport 

Blue Lake 

Chaska 

Cottage Grove 

Empire 

m Hastings .__. 
Maple Plain 

Medina 

Metropolitan 

Rosemount 

Savage 

Seneca 

Stillwater 

16 

8 

12 

18 

12 

3 

COD TSS 
1,gL_l "'9LJ pH Range 

70 

29 

76 

79 

47 

26 

14 7.0-7.8 

7 6.8-7.3 

6 6.8-8.1 

13 6.5-8.l 

7 6.7-8.3 

2 6.7-7.8 

20 100 22 7.1-7.8 

9 7. 3-8. 1 

18 6.5-7.9 

19 6.6-8.3 

2 6.5-8.4 

8 7.2-8.2 

12 

26 

19 

14 

10 

20 

18 

50 

65 

77 

40 

48 

88 

36 

20 6. 7-8.0 

10 7.0-7.2 

Dissolved 
Oxygen 
mg/1 

1. 3 

3. 6 

11.0 

8.6 

5.9 

8.5 

6.2 

5.6 

3.4 

2.6 

6. l 

8.8 

7 .8 

4.8 

TABLE A-12 

1981 Ml/WAL AVERAGE 
TREATMUIT PLANT EFFLUENT OATA 

Fecal Coliform Turbidity Cl2 Used Cl2 Res. 
Geometric Mean 

MPN/100 ml NTU _ 1~ mg/1 

36 

2 

20 

7 

55 

3 

11 

23 

60 

3 

39 

4 

2 

7 

3 

6 

6 

5 

11 

5 

9 

10 

4 

6 

9 

5 

123 

34 

190 

32 

102 

98 

168 

13 

7823 

42 

19 

912 

112 

6.0 

3.5 

0. 7 

2.7 

5.2 

1.0 

6. 7 

0.3 

2.2 

1.9 

1.8 

3.2 

3.7 

Settleable 
Solids 

___mg_/1 _ 

0.0 

0.0 

o. l 

0.0 

0.0 

0.0 

0.2 

0.0 

0.4 

0.0 

0. l 

0.1 

0.0 

tlutril?nts 
=1o~t-•~l ~P-K~J--N NH3 N0f ___ NOJ 

mg/1 !"9Ll mg/1 !"9Ll ...!"9Ll 

3.4 

0.4 

3.6 

1.3 

5.0 

6.7 

5.8 

3.4 

3.2 

2.0 

0.2 

4.0 

3.7 

0.5 

18.6 14.4 1.05 0.39 

6.3 3.7 0.35 12.18 

22.8 16.6 0.41 0.39 

16.0 9.5 1.32 0.16 

8.4 9.5 1.26 18.88 

1.2 0.3 0.15 25.41 

32.0 20.6 1.58 1.76 

15.4 11.2 0.17 1.05 

13.4 8.2 0.31 0.51 

19.2 11.9 0.85 1.17 

32.8 26.9 0.50 0.78 

4.1 0.4 0.09 11.17 

27.1 20.8 0.24 0.08 

14.6 10.5 1.72 0.89 
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METRO AND SENECA SLUDGE QUANTl[Y 

METRO l't.Arn 
,JAN FEB MARCIi APIHt HAY JUNE JULY AUG SEP OCT NOV OEC TOTAL AVG. SLUDGE PHOOllCT ION 

Wet Tons 
__ r ~! _ ;~~:- ~ ____ 

1 
___ 

0
8_,1_1"3--_t_--/-_=-1•-L-_-1-~~j j ;q-~ =--::..-s.Jl-1·~----_-,-_-.-.-~-10----,.-~6~5~2~5_,_ ____ 1_,_4_44-- i-~. ,~04=5 9, 97 s ---1---- t---,,----:,.,-1- ----- -----

11 ,§_qi ___ ---11,?.!L __ IQ,JJ!. __ Jlli.l9L _8.,IJL.-
HI •~••~•·~'----,-~2,02.1 969 _ _ ._..ll_.~~-- ___ l.8-.Jl.5 ___ ____lJ_._Ql{t_ .J!!_.Ul___ __ lL.422. _ _J2.._J2L ----11..lJQ.. ___ JQMf__ 

-·-rress Cake l._JIW ___ 772 _ 1,,,501 ___ t.592 __ I t.!!_9 _ __j_.l6.2 __ J...!6..6__ 1.3~_1 ___ ~!QL._ 
---1li,~L. _J.O..filL __lll,6H_ ... 182,980 __ -15..248.._ 

.. JoL,I ___ 32.427 _JL!l§L _ _2l.5ZL ____ll.HL. -1l.JJ'L ___ 25,JIL .. 21.lll__ __ 1LHL ___lJ.22lL 
--~-598 2,201 __ L.9Zl _19:.6!1.!. ___ L .. filL_ 
_ .. J0,161L. __ 2J..9.11L _ 22,986. --307,418- _ _1:i_.filL_ 

--0~-1Llo11s(Slud9e Solids --- - --------if----·--·-- •-··-----1----1---·- -+-----1----1----,--+-----1----- --------- -----, 
-··-- --- [~Uu._J _ ----- -- 1,948 ___ l,~)S ___ 1,758 -- __J .2rn ___ . __ J,59L ____ LHL __ 1,812_ -·- 2,190_ ~L- _?_.~L -2.BJO ____ 2,601 __ 25J!L _ 2,HS __ 

F&I lfo. 2 ___ _ 1_.l~- _L~1~ __ _l_,552 ___ 2,69~·-· __ J,539 __ __l,._91..6.. __ 2_,827 _____ ._ 2,749 J,979 3,034 1,807 1,7_~~ 37,150 3,096 
--··PreSS-t"clke ___ -·-------- _____ 517 .. ·--·--·--280 .. _...JilL ____ z.5z _____ szo ___ -·-~- ______ 727-____ ---~~-~- _ __j_~.1.94 __ __J~295_ ___ l.,.OJL _____ l .. 023. --9 .. 108 _ __ LJ6 ___ _ 
___ JytaJ _______ 7_ 1 11)8 __ .. ~.l60_ 5.924 5,423 5.705 li..2.§L ___i.366 _h604_. 5a§..47 ____ L29L 5~6Z.L 5,373 __ ?1__.202 ___ _6_jllL_ 

_ Wet __ Tons __ 
F&J No. 1 
f"&f-NO. I 

--·--- --·-· ···--1----- ··-·--- - ---1-----t-----+----+---+----t-----t-----11----t-----1 

80,312 6,693 
24,481 2 ,04Q_~_ 

------· I--·· -··-----
__ JotaL_.lWL ___ ,_~5=88~9'---1_~6~2•9,,6~ .. _111~1 9,036 

__ 14,440 _ ___ f§.~~ __ 24_._767 __ .t!1.§?.1. 

,rn,,A. r,0111 ...... .. 
Wet Ions 
ory· Tons (Total) -=: __fu:}''T~~s·t·s1u·cJy·esOlidS 

----------- - • ---·-' -- --- ------

___ _§.Q~.1_ - -- -~Ll.~P 
__ 1..mn ______ Lf1~ _ 

790 919 

---------- ·-·----·-··-·-- ·----- -----·-- ---·-- - ---------·1-----1-----,-
_ 6,44L -- 4,051 __ 3.§73 --· _l,"2L --~.on _ _ 4,6ZQ ____ 5,493 ___ !;..llL _A.196_ ___ ,4,m __ 58,55&__ 
_L39'L __ n79 _____ BOB _____ D62 ___ 99l. ____ 990 ___ 1,148 _ 1,081 1,103 . W~- _l1,581-
1 0'1J f,l:.A 571 i;,:n 65] 678 820 - 766 - 795 704 8,95] 

------ ------ -------·- -----1----4------- . -----·-1-~--+------1,---
--1-----1 -----

----- ------ ---- ------ ------t--
- ------ ---- --- - - .. --·· --- -I----

-----· ----1----,----1 -1-----1 -----



TABLE A-14 

METRO PLANT SLUOG[ QUALHY 
--~--------•F"·--..,.,r---"""f----r~----- _.,,.,~·•-~-==--=·· .. ,_-- .. ········--·-: --, ----·- ,,.,.._ ~-=-= --·-· .. ,.?,_ ... .,,., .,~.~-·- ------... -.--- ______.....,,......,...., ... ____ ~ .. -.. - .. -. - - -~·-

·-- July JD._!L___,l~L .. ·-·-Z.OL _ O.DL _ _j),9L_:_ 4~ ... Zl4 .. _ ... 173 _364 . _ ._1552_ ._.734_. _753 ...... _1.3 ... - --~., 
·- .J\~g 28.6 51.1 2;26. _ _1!,~l...... I. 14 53 813 . 111 320 152_1 _ ..... ~~- .. 141 ........ ?.,L .... ·--·-
- . ..Seo• ·-~L.. . .J!i.,L ... __ 2.5L _ p.02 .. _ ... 1,22 .... __ .69 .......... 74.8 .. • ... _158 ._321 __ ... 1~91 .. __ 698 __ 841... .. 5.5·-··· 

Oct 29.3 59.4 2.61_ 0.05. 1.20 55 ... _lll~ .. -.. 167 303 ....... _1968_. _689 . _749 _ .1.0 .. ····--· 
-· .. No" .2l...9_ ·-~Ll_ __ ?.9L _...!!,PL .. __ l,J9 54

51 
·- ~9

76
gi

1 
__ . ".....!~~_:_ _3JP ... _ ._...16~2_ 702 .. 710 __ 2.6 

Dec 26.9 61.8 3.04 0.03 1.23 141 300 1j92 565 777 5.1 
.J\v• .. ..28.B __ ._55.1 ..... _2.6L _.ll.OL.- ... LQ7 4!L ..... ....1.4.0 lM_ ... .....JOS._. 1479 676 ·.843 ....... 2:c-,-. -f-----t . 

UL!19.4..Yf_C•IIL_-•-~~-1-~~-1f-~=+~~-+-c 1-~--'+----I-·-··-- --- .............. --·-- ... ·-· ·-·· -·······- ·-···-·-. 
Jan 26.4 55.5 2.87 0.01 !.?~-· 69 ~R.- ... 169 297_. _ ... 1627 ... ·-·~SQ .. _!l8Q_. -· __l,Q __ __ J.L_. 
Feb 26.3 53.6 2.66 0.09 1.27 80 .. 760 . _204 329 ......... _1664_ ..... 1125 .......... 945_ .. 2.9.-.. _1.s ... . 
March _ 26.4 48.2 2.66 0.07 1.23 56 739 182 318 1292 960 920-. 1.54 1.3 

_ ... ~erl~l ______ .,___~27~ .. ~4 ___ 5L.L ___Ll6 _ _!!. . .!lL ... UL_ . ......ll __ ___ll~.S ...... _.m_. _.331 '50L _!Ol!L_ _lQ!8 _ .. 3 .. 4. __ . _.I.I_. 
_ -~" 29--l.......... 5J.L ____ ;L56 _ 0._!!4 _l_.17 _ 54 688 -r--147_ ______ 292 ____ f1ll ___ .-----,---.1.89 ___ 2.7.Q ______ ---~:] _______ 1,5 ___ _ 
_ _ _!_~ne 27.5 50.9 3.12 0.04 1.35 43 715 157 310 1403 934 1030 1.5 I.I 

.. _Jul 11 --~Ll____ ~Q __ .. 2.69 .Jt.03_ • 1.31 . ~-4ij---~-=-~-- 837 182 ~--·-19~-----· __ l~t§ __ ____M_7 __ ~?._ ____ - ·1:~~= =.__!·~----
·-· .. Bu• 26.,11_ _511.8-. _J.6.L _.ll.llL_ ... LS(!__ __ LL __ iim_· -· .. zt9 ___ .}IL . ...lZlL.. _928_ .. 932 ... . 2 ,o -· ·- 1.7 _ . 
_ ~•• ?6.1 42.9 2 76 OJ!i._ •.60 80 921 217 358 1996 1060 990· 5.4 3.8 

.Oc.\ __ ···· .ZU 44 .6 .... ]. IL. _0 .. 07 --· 1.89. 85 ~_!L_ .... m._ .. _ 367 ....... VOi 99! -· __ l.!)27 1.5 . ··-· ...... . 
No.v·--····· . ...ZJ..2.._ .. .....JiO.L ...... J ... 4L ....... OJ.L ..... Z.J!L..c.. _lL ...... _.)172 __ ... 248. __ ,. _ 425 .. 1.3QL. __fil!l_ -.~83 2. 1 .............. . 
oec.... .23.2. -L-H.L ._A.02 __ .o.B ... _ 2.05 __ -· 61 ......... 980_ ._214·--·· ... m_... m2 • 861 1101 _::: ·:.rL ... . 

. Av• · ..... 26..5_ --"2.IL.. .... ...2..!IL.'-......11..llL ... _1.,51_· _ _ 66._ __ 84lL_. _J~ _1~7._ ... _ .. .IJ.?1L.. 951 _: ))76 .. __ ?.3 ..... 1.8 .... 
. 

Pres~ rake • 
Jan ______ _,_~4~0~.4-+--~6~9·~•........, 2.77 0.10 2.33 .l?L .... _1311_ ....... 1-3.! . .....:... . 43.~ ..... _24ZL. __ 139.3... .. _688 ....... _ ·-·-··· 

__ Ee~---·----1-~--1--~--•·--··--•·-~--1-~--1.- • • ~-- -·--·--· ---·---· 8.21_ . ... ~.-.--~~-... ···-
.l:1ar.<h 38,L__§L.6 ....... 2.39. ... _ OJ.l_. t.19._ .... 105_ ... 1568 230 ... _ .... 479 ......... 2~.L _JQlL . . .. 

APc..lL __ . ___ .,.......41...4 .. __ .§UL. .2.n_. 0,08 .. ·2.15 ·-· .. 138_ ..... .1512 ·- .... 241._ ..... 467 .. _ .... 241.~ ..... __ )452 ........ 844 ......... J.3 .... 2.8 .. . 
"'L-----·--· _5o.9 ... _M .. ?... .. .. 2.16 ....... 0.06 _ .. cZ.55 .. _148 ·-· __ .1605 ..... __ m __ . ·- .536·--·· ._mL .. _.1845 ... _ 863··-·· .1,2... . .. ..J.5 .. . 
'"n• 45q S96 15S o= 2.82 122 3382 687 993 4800 4690 213& 4.1 3.6 

-· .Jul• ..... 17 ... L .. __ .5Z.li_ ..... "...2 .. 24... . ... O.OL_ ... 2.65.- _102 .... - .. 1!36.. .. . ?S;L ......... 503 -·- .. ...3007... .. ... 1638.. . ... 89L ...... .I ... P. -· ......... ·-·· 
__ Aug_ ____ .____ 50.7 56.6 2_~!(! ___ . 0.06 2.69 149 1601 _ ----~~--- ·--~-~-~- __ 3341-, ______ J955 ______ 722 ______ ---2,S------ ---~:.l. __ _ 
_ • ___ SepL_ _______ ··-------· _jft..._5._ ______ 60...0 ______ 2_6a __ -0.....00-- --2r50--- --145----- ... 1687---·'-- ___ JQJ _____ 498. _______ 35~3 _____ ...... J~{iP.. _ ·92_8 ____ ·-- 4_;_4 __ 

!l<L...._. ____ . _____ n.o ...... 58.9 .......... 3.00 ..... _0.08_. _J,13 ..... _J41-.... 1406 .... ~ .... 270 ...... ·~·-41L.. -.lH?. ........ 1492. 894 1.8 
Nov ._46.3 _ ...... 63,6 .......... .J.29 O.J4 •. _ .. 3.29 .......... J27 ..... ..1754 ....... 330_ .. 46L_. 361.!.. ... _.l.7~.4- ... s~~····~ .. ..!c~·-··· 
Dec 52.3 66.2 3.41 0.20 3.34 124 1839 297 468 ""2- .. -1622-. "__9JI '-·~-+--~~ ........ 

.. Av9 ···--·--- ~ ..... ~7d1!.~ .... - .• li!,.~"'- -·~2.n- ., .... .ll-.ll.9- __ ,i,1,k..,._, . ... Jll., - ... )6.~4 .. ,., .. ,.-, 281 ... , .. ,., 11.~ ......... ,3.0ZL .... WL, .. m ...... 2 .,9 .... _ J.2 .. 



TABLE A-15 

.:!U!!~-------·-·~?., .. S,. __ --···~!l,.2 __ , __ J.90 _(),(NL _____ . .J_ .. u__._~,J_ ____ ,._1217 212 _ -··· 244 ''' §20 _____Mj ______ 1i11._ ~2-~4--1----1 
,!uJ• _________ <!.9 ______ J2,fi ____ 2.86 _______ 0.o:, _______ 1.11.. .. _ti,i _____ e1e 125 2JL_ 652 367 _ -~~--_L_!, ___ 1 ____ .. 
Au" __ 21.6 ____ _____ll,9 _t,_75 ___ D.OL ______ t.20_ 7.8 !Oto 365 __ 241__ 687 519 ___ !11_ .--2.2. __ ,_ ____ 1 

-~~!~l ___21.JL_ _ __ J5.,.6.___ -2~91___ ........Q.Q5____ l.JJ J2.6 _____ ... !Orn ?5} -..an 556 426 71~ _ _j-•9, __ ,_ ___ __ 
Oct _ll,J ___ 39.11 _____ 2.77 ___ -- 0.04 -- 1.50 !2.6 1201 353 _ 29!_ ___ ___:;zz_ 553 774 1 .•~-1----1 
Nov 24.8 43.8 1 ,.,, --'l...n" 1 ·n a a ""' .,..,. ,.,,.,. r,.. ..,... 15A. , ., 

____ pee __ n 5 5J.L ......... l,.az_ ... Del!!..._ _ ___.1_._:;5 _ __ L9 ____ -1!!.IB 6~ _m_ __ .,, ,,, 890 _LL ___ , ____ 1 

-····---------- -·----1-----11--- 1-----lf----t----~----+----1-----1----1---1--~- 1-----t------t-----1 

---------- ·- ----t----lf----

---+---- -------- --+---+---,I-

··-'· · -··---···--· ·· ··---·- -- ----71----1-------1 ----1----1--------1----+------- · ---l---------·--1------1-----1----+----

--- --·--·-- --·-··-----·-· ---,------, -------· -··--- -----<----1------- -----1 
-·--·------ ........ , -- ------,1-----1---- - ---·---- ----+----t-----+-----<-------- t----lt----<----+-----+----t----- I 

·····--·····-·----------·-1----1---- ----l----l-----ll-----l----l----l----lf----l----l-----1----1----

---1-------- --·---- -1----1 ----l ------ ----------- ----1 
- _.__,_ _____ -------·1----1 -----1---- ··--·-·--·--- ·-·-·--+-------

--------··-- ----··---- ----t. -- --- ---·-· 
----·-- -----1-----.. -----··· ·--·------ ·---l ---1- ---··--1-----1- - ----

·------·-·"··-- -- ------ -----·-· ----• 
·- ------------· ------ -------- ···-----·-· ·-·-------- ----·-··-· ---

1-----1----1-----f ___ ___, ---------- ----t-----1---- -----···-1-----1-·----I 

---------·I··---·-··----------------------··----- -----Ir--



TABLE A-16 
OUT-PLANT SLUOG£ QUANTITY 

TREATMENT PLAfH JAN FEB MARCH ArRIL 

~~Q~,.•-,----------11----,--cc-=-,---t--=c-c-=cc--l 
Gallons 443.800 339,200 -·m.600-- 396,800 338,200 368,000 489,400 392,400 
Orv Tons 28.5 ,-~1~1~:ii~-----1-~2~4~.5~+~2~1~.o~i--24.4 _2_6_.2 ____ 31_.4_- -~2_6~.o_ 

Bavnort 

-~!l_lons 134,400 Joc08c,,a80,c0,_µ15,c:O'c,~40c'O'-Jl--"13"12,6,cOc,O_ 128,-,,,",cO_OO-ir-'1_40",~B~00__,_118,400 1_~800 105,600 121,600 112,000 Ul,200_ .1.499,GOO _1_25,00Q_ 
-+~o_,~y_T~o~n~s--------t--1~1~-~57 1-~8_._6~-- 11.3 9.8 --·-g,1 10.6 10.8- 10.8 -- 7,7 9.5 9.4 ._!!,.~--- __ Jl6 .• .Z. ______ ...9.._9 __ _ 

--- ·----- 1-----t-----+-----1-------1-----1-----+----1----c--­Blue Lake 
--l-~G~•~l"lo,cnc,s ______ 1_,2c!'cc640,000_ ~2 ~gQ,OOO ~1}~91~00 _ 2 ,845,000_ 2~i5~000- 2,990,000 -~~000 2,:)60 1000 I.a_~OOO_ 

Orv Tons 527.3 575.0 W:5,1 - 592.0 631.8 657.1 552.4 620,9 511.0 

------------1-----1-------1-----1------r~---
cothn"' Grove 

~-Ll!~,.ooo. 1, ,4ao,oQQ_ 2J~~9,o□~-~ ·36;430,"ooo 3.,035.,aoo. 
548.8 506. I 556,6 6,2lll,,1__ _ __!iUQ,9__ 

----,~---•----- ------ --------

302,200 _!!iL1~QQ.__ 139,Soo 2~i1 ~_QO 314 !~Q.~_,~29~9=20~0'---1~1~9=2 9Q__~ __ 2_11 ,ooo ___ IBJiaoo _ ll!t?.90_ _ ??~~QQ__ _____ l!H,!iOP_ .%5~oaa_ _241 ~too __ 
10.0 12.5 ~10.~-~6 _ _,__-2,2,_,.~o__ 22.0 17.6 M.4 24.o 2_0,? __ ~,a 21.1 19.4 __ 222.6 ______ rn.s __ _ 

--•---------1-----1---- -------i----1--------i----,1----- ----1-------,1---- --------·-- ---·---· ---··-----
J~•r.!!:~::------,-=---c-,-:--:---:--1 ----1---- +---­
_Dr.Y--1011$, __ --+-•,_,_•_,_ '+-_.,, '"~'"---+-61l.....2.____ _ ____6LJ_ __ " ,;,1 1 

!~astings -·-·- _ ___:__ _ ----~----~----+-----l----t----
_ _Q_aJ_lo_n_s ______ 1 289.400 184,400 --~2.1~0_Q___ ..l~Ll.QQ __ fl!L8!)Q_ -~1..lIDL -111.&QQ_r_UQ ... WO__ __ Z~l1MIQ. ___ 160""400_lJ80.,000 
___ (}.f.j"_I9.ns _---1.6...j_ ---20...1...___ _---1.L..O 27 0 ----2° 1 lLZ _____ _L4..._2._ __ 2J...L __ 29.....5 ____ 20...IL_. 29 9 

-· .. --··-· -
117i!)~Q- 1>,20~ 1 QQO_ 181,lQQ __ _ 

17.I __ 279.8 ___ 23.3 

Map1ePmn-
----·-·-------- t----+-----1-----+------'--t-~ ---t----,--+ ----1-----t---,-,----,--- -1----- --·- -------- --··---- ··-·-······"--

1--1-~G"'a'-11~0,,,,_, ------J---''--+-'---+---"'83~~:"0:cOOe__l-_.1_,,o.,o,.o'--1 _ _,8~ ;·,,,, oo,Oe_t-,-'4~00"'-"0--t--"-' •.,,o:coo'----1-~""'BO,,o.,,o+---"24~0,~oo"----t----C--+--"20'-'-'o"'oo,,__ -~oon I t;_~ann 1 ,, ,400--
_ _!1.ry Tons 23.5 __ l,.L ___ J __ L ____ Q_.9_-,-__ 2~,"7-,--l..9 ______ 2,-1_ _._i,.7 ____ ...... 0.9___ )9,!L. ____ J,J_ 

------1----1----1-----1------1 ---·---•------i--
Rosemou"n~t _____ ,__~~-;~-~~,-- ---,---,c-c-l---cc---:--+-ccc--

G,,110ns 114,_500 ..!~lt.!!Q9_. _ 1n.ooo 11~0 __ 130.._ooo .- :·_li~_,~PIL~ ~-~i"26.,5QO_ -.~u2 ... QOO_ -~iJT.$00.-:.: _ 142,ooo ~ ~136~50.0~_ i34,5oo 
--Ory Ions 54.9 56.3 _ 53.4 ______ 44.8 ____ 47.2 ___ 48.1 ___ so.9 ____ ._66.7 __ ~Q.4 ______ 5tL.Q__ 56.1 51.5··----

,.~?! ,?DO 129,00Q _ 
648.3 54.0 

-

·--·--- ---------------- ------- --f----- ·- ----- -------- ----, 

---= __ Or_y. To~lS 

36a:-ooo- 39o,400- -430400 425,600 444 800 464 000 .,, RM ____!BLti0(L;4Bfr.oL jJ;LllllL_-~_J-:c,.,c:-c,,=n-1 503000-;-5-JL-13.-~-0-_Q_-1!-illi~ioo_ 
,_ .. ,, _n.I. ____ !t ' _ 42.l-.-~A6.!k-J._42-l,_."'--~D-1.--~---66.9 ,_ ••. 55.i~.,~U,-0,_.,,_U,L-- - ,-31..5~ _ _ } 6-~ , _ 51_[.6__ , __ 47_.~ __ _ 



TABLE A-17 

..!2!!!. SI.UOGE QUALITY SUHM/\RY - OUT PLANTS ONLY 

All Samples - Dry Weight Basis from Sludge As Hauled 
. . 

TRfAlM[Nf Jil\UONS ORV Cu Ni Pb Zn Cd Cr Hg PCB Pl.ANT IIAUI.EO TONS n.s. %T .v.s. mg/kg mg/kg mg/kg mg/kg ,,1g/kg mg/kg mg/kg pH Nll3 -:1 KjN-% K-% P04-t rng/kg 

ANOKA 4,UI0,800 314.3 1.57 63.6 1313 254 447 1560 7 .9 1881 8.3 7.3 5. 13 10.88 0.57 3.03 . 1181-1753 195-327 314-543 1354-1901 5.6-9.0 1419-2457 6.0-11.1 7.2-7.6 3.3-7 .9 7. 9-14. 2 0.3-l.2 1.5-4.3 

BAYl'ORT 1,499,600 118. 7 1.90 61.7 251 21 171 706 6.5 51 5.2 6.7 0.15 4.29 0.33 3.44 . 223-279 2-31 108-273 464-828 5-10 30-98 1.2-16.1 6.3-7.0 0.04-0.7 l.9-6.3 0.2-0.5 0.6-4. 5 

ULUE LAKE )6.430,000 6,970.7 4.92 72. 5 1864 43 203 709 3.8 140 3.8 5.0 O.ii2 4. 72 0.30 1.44 6.2 911-2381 25-57 132-268 402-1092 3.0-4.8 74-314 l.8-5. 5 2.8-6.0 0.1-1.0 2.7-9.2 0.2-0..-1 0.8-1.9 3.0-10.8 

CIIASKA 3,0JI ,000 Ei9.6 1.82 68.8 576 40 102 727 6.2 377 3.2 6.9 0. ;~5 6. 7 l. 15 3.27 . 493. 726 27-63 71-122 589-875 4.6-8.0 234-622 l.9-4.2 6.3-7.2 0.03-l.O 4.2-15.2 0.8-l.4 2.2-4.4 

COTTAGE GROVE 2,965,000 222.6 1.84 64.0 556 86 207 1071 8.1 69 4.9 7.5 4.09 9.43 0.50 2.79 . 413-1052 33-111 174-305 903-2211 5.6-9.9 25-199 3.1-8.3 7.2-7.7 3.3-4.6 6.1-12.0 0.3-0.7 2.4-3.4 

EMPIRE - 679,8 13.0 61.9 1162 31 233 4676 10.6 149 6.4 8. 1 1.00 5. 75 0.17 3.79 -987-1274 23-38 209-262 3431-631I l.0-15.8 106-202 5.0-7.7 7 .3-8.6 0.7-l.3 4.5-7.9 0.1-0.2 3.3-4.5 

IIAST INGS 2 ,20U,800 279.8 3.08 60.5 1955 32 340 990 4.7 15,653 2.3 7.2 2.03 6.48 0.29 2.54 -1094-3971 24-40 227-694 781-1653 3.2-6.0 8,348-22,554 1.1-3.2 7.0-7.5 1.7-2. 7 5.5-7.9 0.2-0.4 2.2-3.4 

Ml\rLE PLAIN 160,000 39.8 8.10 61.4 1035 44 254 526 7 .6 62 5.0 6.2 0.39 2.65 0.21 1.05 . 444-1602 12-79 96-373 28-868 3.0-10.4 32-6T 3.7-6.2 5 .4-7. 1 0.2-0.6 1.5-4 .5 0.1-0.5 0.6-2. I 
·---- - ·-- -- ·-- ·---·- . - - ---· .. ·- ---- --

' 
ROSEMOUNT" 1,~SU,000 643.3 9.98 . 99 31 273 338 6 134 - - - - - - -

- ----- - ··--- - ----· ... --~---· 
" SAVAGI:: 323,600 62.5 4 .94 55.4 915 42 560 1027 9.0 405 64 .7 6.9 0.82 3. 71 0. 14 I.BO 2.0 594-1207 33-47 401-1006 740-1225 6.9-12.0 197-884 52-95 6.4-7 .1 0.6-1.0 l.0-6.1 0.1-0.2 0. 7-2. 5 

STILLWATrn 5,383,000 571.6 2.55 51.0 523 26 153 1099 6.5 108 3.2 7. I 2.29 6.08 0.26 J.61 -307-670 19-49 135-176 590-1558 4.0-8.6 30-251 0.8-5.1 6.9-7.3 l.5-2.8 4.1-11. 1 0.2-0.4 2.0-4.4 

*MoH reumt metals sample data from June, 1979 



TABLE A-18 

SLUDGE 111\ULING SU!VIIIRY 

1981 SLUDGE DISPOSAL 
--- ..... --------....,.....c., -·-~----r---~----~~--~-· -. . G, LLONS.....W.l LEuD~--~~------,-~--..---·-T"--~.....-----..,,-.~-~-~---·-a-

Treat:Jrent Plant/ 
Disposal Location JAN FEB MARCH APRIL MAY JIJNE JULY 

_,_ ~J\ook~-coon· Rc~~~~·-rnr:· 441,eoo'""" 33~0= ·=-~--
AUG SEPT OCT NOV DEC SUBTOTAL TOTAL 

·--,:-~ :r;illif,liilil 

1----- __ ,_-1..a.nd_Spreadi..ng. __ ~----1------1-----1·- -----1----+-----t----+--c---t-~--1----+-----l·----1-----------1--~--, 
___ f-- ___ OUter ____ _ 

2, ~rt--Oak~le __ Jnt. 134,400 108.800 150.400 _ ll'!,-~•~oo~+-~'~2•=00=0-t~"~0=•~o~o-l·-i-''~'"=4~0~0-t~'~24~•~•~0~0--1 .lDS..,600_ 1----121....600.... _1.12.000 ____ ..117.,200__ _ __ ::, ______ 1..,._4.9!1, 600.. 

I- --~xi Spread~~-1-----t----t-----+---·- -•---i·----,1-----+-~--,1-----1------1------JI~- ---t----1-----1 
Other 

_J.._ __ lnue..lA!s.~".:~L--,- 1,280,000 l,340,000 
3rd antl Carnercia ·1,000,000 2,355,000 

2,1ss,ooo 655;000 110,000 010,000 s10,ooo 640,000 _7.J~!..~ .... ses,ooo 1,090,000 1,010,000 12,240,000 !~_,43.!!_..!J!)~ 
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