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Abbreviations ahd'Symbols

MD or mgd . Million Gallons per Day

mg/1 , : ‘Milligrams per Liter _

ug/T. -~ ' - Micrograms per Liter g

MPN/100 m1 T Most Probable Number per 100 M111111ters

NTU ; - Nephelometric Turbidity Units 7
C°F ‘ ‘Degrees Fahrenheit :

BOD _ o Biochemical Oxygen Demand (generally

means BODg, or Five Day B1ochem1ca]
Oxygen Demand)

coD e - . Chemical.Oxygen Demand
D.0. o o Dissolved Oxygen
Ki-N o ~Kjeldahl Nitrogen

‘NH3 o ' : ~ Ammonia’ (nitrogen) -
NO» ~ . "~ Nitrite (nitrogen)

- N0z _ B - Nitrate (nitrogen) o

pH . Indicates Ac1d1ty/A1ka11n1ty
Total P - . . -Total Phosphorus- -

1SS - oo 7 "Total ‘Suspended: So]ids
Turb. : g © " Turbidity S
> ... . . Greater Than.
< S ‘ - . Less Than.:
INF- : o Influent _ _
EFF : - - . Effluent ' :
NPDES _ o National Poliutant Discharge E]iminat1on

‘ o I System

Std. o ‘ Standard
Cd Cadmium -
[ oo _ Chromium
Cu - S Copper
Hg Mercury
Ni _p ' : . Nickel
Pb o ' Lead
As "~ Arsenic
In : : ' Zinc
Sn Tin
Cn ' : Cyanide
gr/dscf Grains/dry standard cub1c foot
SCFM : .Standard Cubic Feet per minute
DTPH . : dry- ton/hour _

mg/kg y Milligram per k1]ogram
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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 Teast 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
tool. : ' - o :

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 ava11ab1e sun11ght needed by aquat1c organisms .
for photosynthesis. '

‘ pH is a measure of the hydrogen ion concentrat1on 1n a g1ven sample of .
water. Tt 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 1ife ' - o -

Dissolved Oxygen (DO) is a meaSure of the concentrat1on of oxygen
dissolved in a given sample of water. A sufficient DO level in plant
effluent discharges is important because d15501ved oxygen is requ1red for
the 1ife processes of aquat1c organisms.

Fecal Coliform organisms are a group of bacteria present in wastewater
and are used as indicators of the possibie presence of pathogen1c or disease
producing bacteria. Monitoring of fecal coliform organisms is also done to
determine the efficiency of effluent disinfection processes.

Ammonia (NH3), Nitrate (N03), and Nitrite (NOZ) are nitrogenous
compounds found in wastewater. “Excessive discharges of these compounds can
adversely affect the receiving body of water., Degradation of NH, to NO4 is
an oxygen demanding reaction. Monitoring of nitrogenous compounds is also
useful for controlling secondary treatment processes

Phosphorus (P) is monitored because it also can have adverse effects on

the receiv1ng body of water., When discharged in sufficient quantities it
aids in stimulating excess1ve and undesirable algal growth.

ix



Heavy iletals 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.




1.0 SUMMARY

During 1981, the Commission operated fourteen wastewater- treatment plants.
The performance-of these facilities is related to: (1) the effluent qualit
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 Commission treatment plants during 1981 by presenting and
analyzing data generated to monitor these major areas.

1.1 Effluent Quality
Table 1-1 is a summary of average annha]Ieff1uent quality at each plant.

Annual average effluent BOD and TSS were below permitted discharge Timitations
at all plants. At Bayport, Rosemount, and Stillwater, annual average effluent

. phosphorus was below the 1imit of 1 mg/L. At Empire, annual average effluent

ammonia was below the limit of 1 mg/L.

_ One of the most important indicators of performance of individual treat-
ment plants, and performance of the Commission. in the operation of all plants, .
~is the compliance w ith NPDES permit effluent Timitations. Table 1-2 summarizes
the trend in NPDES permit compliance for the period of NPDES administration,
1974-1981. 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 viclations 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
Ptant 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



Treatnent
Plant

Anoka
Bayport

Blue Lake

Chaska
Cottage Grove

Empire

Hastings
Maple Plain

Medina

Metropolitan
Rosemount

Savage

Seneca

Stillwater

*Jan-0ct/Nov-Dec

Hastewater Flow
Design 1981
Flow Averaoe
mgd mad
2.46 2.01
0.65 0.47
20,00 13.7
1.40 0.70
1.80 1.2
6.00 3.51
1.83 1.50
0.20 0.25
0.10 0.10
290 202
0.60 0.30
0.86 0.40
24.00 13.8
3.02 2.3

1981 Avg.
Percent
Removal

BOD 715§
92 91
9 96
95 98
92 93
94 96
99 99
81 9
93 95
B0 86
91 92
92 99
93 97
91 9
87 94

1981 ANNUAL SUMMARY OF

TABLE 1-1

TREATMENT PLANT EFFLUENT QUALITY DATA

Nutrients, mg/l

Ammnania

BOD, mg/1 155, mg/l Fecal Coliform
) Geometric Mean Phosphorus
: MPN/100 ml

NPDES 1981 NPDES 1981 NPOES 1981 NPBES 1981

Limit Avg. Limit Avg. Limit Avg, Limit Avg.
25 16 30 14 200 36 --= 3.4
%5 8 30 7 200 2 10 0.4
25 12 30 6 200 20 --=. 3.6
25 18 30 13 200 7 - 1.3
25 12 30 7 200 55 - 5.0
10 3 10 2 200 3 -— 6.7
25 20 30 22 200 " --- 5.8
25 12 30 9 200 23 --- 3.4
- 2 -- 18 - -- .- 3.2

30/25* 19 30 19 200 60 --- 2.0
25 14 30 2 200 3 1.0 0.2
25 10 30 8 200 39 -—- 4.0
25 20 30 20 200 4 - 3.7‘
25 18 10 200 2 1.0 0.5

NPDES 1981
Limit Avg.
--- 14,4
- 3.7

--=  20.6

- 11.2

--- 20.8

--- 10.5

Turbidity
NTU
KPDES 1981
25 7
25 3
25 6
25 6
"~ 25 5
25 1
25 A
25 5
-- 9
-- .10
25 4
25 6
25 9
25 5



_lYear
1974
1975
1976

1977

1978
1979
1980
1981

o TABLE 12

TRENDS IN NPDES PERMIT COMPLIANCE

Number of Plants
In Operation

(at Year-End)
. S
20
20
| 20}__
,13':
16
' ~14
4

| ~ Number of
- Violations

163
81
109
01
94
109
%
.

Peir'ce:nt
ComE1iance
86.4

94.5
92.7
93;6
- 94.5
 93.8

98.0

" 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 ) T v ¢ T ¢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 9 0 100 0 100 0 100
CHASKA 4 92 15 69 25 58 4 9% 3 98
COTTAGE GROVE 2 9% 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
METROPOL ITAN 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 % 0 100 2 99
STILLWATER 1 99 0 100 0 100 2 99 2 99
TOTALS 48 9 64 94 7% 95 22 99 35 98




secondary treatment levels {BOD = 25 mg/L and TSS = 30 mg/L or BOD + TSS -
55 mg/L) wh11e performance 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 11m1tat1ons
became more stringent between 1975-1980.  In 1981, NPDES permit 1imits 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 cons1stent1y better than
secondary treatment. _

1.2 Air Emissions

- There are three major sources of air emissions at the Metro .and Seneca-

“ Plants: 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 .
involving Metro F & I No. 2 were delayed by the shutdown at the facility in
March, 1981. Activities 1nvo1v1ng odor mon1tor1ng of these sources were
“delayed until 1982,

Table 1-4 is a summary‘of'§1udge ‘incinerator emissions meaSUred during

1981. At Metro F & I No. 1, compliance with particulate, opacity, and mercury; o

standards were demonstrated to be acceptab]e ‘At Seneca, inconsistent comp11-
ance with particulate standards resulted. in the derat1ng :0f incinerator -

"“capac1ty for 1.4 dry tons/hour to 1.0 dry tons/hour, in order to ease the :_cg-"“’-

particulate standard.” Compliance with opacity and mercury standards were .
demonstrated acceptable. -

1.3 Sludge Management

Each of the fourteen plants operated by the Comm1ss1on produces s1udge :
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. Tab]e 1-5 is a summary of sludge generated at Commission
plants. ‘ :

Ultimate disposal of sludge generated at Commission plants involves
either Tandspreading 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.



EFFLUENT QUALITY PARAMETER (BOD&TSS) mg/1

EFFLUENT OUALITY PARAMETER (BOD&TSS) ma/1

FIGURE 1
TRENDS IN PLANT PERFORMANCE

1971-1981
METROPOLITAN PLANT

| 160—
140+ verage
| plant performances ./ ~ ~WPDES Permit
120 — : / \ Limit
100 -
80 —
60 —
40—
20 —
n [ | ] | I I I - ;
55 5 5 5 5 5 5 B &8
YEAR OF OPERATION
OTHER PLANTS
160 =
140 —
120 —
100 —
80 7 ”—4—----.._?:1?-5-5 Permit Limit
- freroge plant ",
40
20 —
0

19717
19727
19737
1974
1975
1976 —
1977

1978
19797
1980 —
1981

YEAR OF OPERATION




TABLE 1-4-
SUMMARY OF 1981 INCINERATOR EMISSIONS QUALITY

' Particulates ~ Opacity Mercury
- Source/Parameter **gr/dscf 8 12% CO» - % ~ gm/24 hrs.
Metro F&I No. 1 | N S
Standards | | 1 0.10 200 3,200
Annual Average 0.083 - 10 | 634
- Number of Tests 3 . | -:91 1
_ Pércenﬁ Meeting Standards coo67 .88 . 100
 ' Sﬁandards . I 0,10/0.20?  =';33 20 “3,20911_; o
'3~Anﬁué1.Average. | R 0;10-_g ‘- f.  ﬂi5\-:'_'  . .”;Ibl-f { '5jf?
: ‘ngmber of'TestS' 9 o _Tz 36 - o o i'
g Meeting Standards _ - 78 ) -  . 78 A 'N_ioof_f'f”

*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% COp.

. ** grains/dry standard cubic foot corrected to 12% CO02.



TREATMENT
PLANT

ANOKA

BAYPORT

BLUE LAKE*
CHASKA
COTTAGE GROVE
EMPIRE
HASTINGS
MAPLE PLAIN
MEDINA
METROPOL I TAN*
ROSEMOUNT
SAVAGE
SENECA*
STILLWATER

SUMMARY OF SLUDGE GENERATED, 1981

ANNUAL FLOW

MGD MG
2.01 734
0.47 172
13.7 5,000
0.70 256
1.21 442
3.51 1,281
1.50 548
0.25 92
0.10 37

202 73,730
0.30 110
0.40 146
13.8 5,037
2.30 840

SLUDGE DISPOSAL METHODS:

TAB

LE 1-5

 ANNUAL SLUDGE PRODUCTION

MG

4.81
1.50
36.43
3.07
2.96

2.21

©0.16

1.56
0.32

5.38

% SOLIDS

1.57
1.90
4.92
1.82
1.84
12.62
3.08
8.10
28.45
9.98
. 4.94
21.5
2.55

(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:

DRY TONS

34
119
6,971
200
223-
630
280
40
0
87,465
648
63
12,582
572

SLYDGE DISPOSAL
METHOD

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

4)

1)(3)
(4)(5)
(1)
(2)(4)

5
(1)(4)

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




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 accomp11shment of '

these responsibilities required that the Commission acquire, construct, operate,
and maintain all interceptors and treatment works necessary for the col]ect1on,
treatment, and disposal of wastewater in the area. _ o

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 p1ants and closing 22.

-The number of plants in operat1on at the end of each year s shown graph1ca]]y

in Figure 2-1. A history of each plant .is summarized in Table 2-1. Through-
this-program of regionalization, 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
requ1red effluent limitations, and prov1de for expans1on to accomodate future
growth in the area. ‘ o

The 14 plants. currently Operated by the Comm1ss1on include the Metrop011tan- :
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 smailer
plants generally serve individual commun1t1es in the area.

Throughout each year, the performance of each p1ant is mon1tored recorded,
and reported to regulatory agencies, Commission administrators, and Comm1ss10n
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. S '

The purposes of this report are as foTToWs:

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

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

(3) To compare effluent quality to p1ant and administrative program perfor-
mance goals;
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TABLE 241
- © TMEATRM PLARTS LR DPEAATIOM DuRING TME PEALOO 311-1381

nn 191 "r 1 194 197% 1976 "y np we L - 1se1
o PEMCMAIL IGIULY BELEIIT EU QLA BLALINEANENE hALMRENIRRRD  RAKALIGLIRAI LINAAKXUED  ALEIXSEIMAN LIULCRIMAARE  LELEXEZIKIND
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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 activities 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 1 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 Plants. Section 5 summarizes plant sTudge production 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

S 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 additional treatment standards based -

on receiving water quality. Conqress 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 Juiy 1, 1988.

.~ To meet adopted receiving water quality standards stated in 6 MCAR'§
4.8014 and 6 MCAR 8 4.8015, the Minnesota Pollution Control Agency's Rules and
Regulations also establish secondary treatment as a minimum treatment level
for all pub11c1y 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 equ1va1ent
including effluents conforming to the Timits shown in Table 3-1. _

TABLE 3-1 |
DEFINITION OF SECONDARY TREATMENT EFFLUENT - 6 MCAR 4.8014-4.8015

Substance or Characteristic S Limiting Concantration or Range
' 30 Day Mean 7 Consecutive Day Mean
5-Day. B10chem1ca1 Oxygen Demand, mg/L(1) S 25 45
Fecal Coliform Group 0rgan1sT? Number/100 mL(z) 200 400
Total Suspended ?o]ids, mg/L 30 45
Phosphorus, mg/L{3) 1 ---
Turb1d1t¥ mg/L( ) _ 25 ---
pH Range{4 6.5-8.5 -—=

Unspecified Toxic or Corrosive Substances(5) --- L a--

Arithmetic Mean '

Geometric Mean; Disinfection required from March 1 through October 31.
In effect where discharge is directly to take or reserv01r

flot subject to averaging.

None allowed at levels acutely toxic to humans or other animals or plant
1ife.

P T ey

1
2
3
4
5

et e o Yo S
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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 applied 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 Limiting Concentration or Range

5-Day Biochemical Oxygen Demand, mg/L(T) _ 10
Fecal Coliform Group OrganisTs number/100 mL(2) 200
Total Suspended Solids, mg/L{1) 10
Phosphorus, mg/t(3) ' 1
Turbidit¥ NTU(T) 25
pH Range(4) 6.5-8.5
Ammonia as Nitrogen, m?4L(T) | 1
Dissolved Oxygen, mg/L ) 4

Unspecified Toxic or Corrosive Substances{(5) -

-Arithmetic Mean

Geometric Mean; Disinfection required from March 1 through October 31.
In effect where discharge is directly to Take or resivoir. -

Not subject to averaging.

None alTowed at Tevels acutely toxic to humans or other animals or plant
1ife.

A ——
Ul Wy —
R e e g

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 capable of achieving higher levels of treatment. The NPDES
effluent quality limitations in effect during 1981 are shown in Table 3-3.

14
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TABLE 3-3
NPDES EFFLUENT LIMITATIONS - 1981

Fecal Coliform Turb- Phos- Ammo- Dissolved

- 5-Day BOD : o MPN/100 m1 idity phorus nia. Oxygen
' ' mg/1 1TSS, mg/] Geometric Mean - NTU mg/ 1 mg/1 mg/ 1

TREATMENT Standards 7-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 A1l Times 45 25 45 30 400 200 25 -—— --- ---
BAYPORT At A1l Times 45 25 45 ~30 400 200 25 1.0 ——— ===
BLUE LAKE At A1l Times 45 = 25 45 30 - 400 200 25 --- --- -
CHASKA At A11 Times 45 25 45 0 30 400 200 25 - - S
COTTAGE GROVE At A11 Times 45 . 25 45 - 30 400 200 25 . --- --- ---
EMPIRE At A1l Times -~ 10 -- .10 - 400 200 25 ——- 1.0 4.0
HASTINGS At A11 Times 45 25 45 30 400 200 25 - --- -—--
MAPLE PLAIN At A1l Times - - 25 - - 30 --- 200 .25 - ——— Cemm
METROPOLITAN Jan 1-0Oct 31 -- 30 ~- . 30 e 200 -- --- ——— mma
Nov 1-Dec 31 .-- 25" -- 30 === 200 ;== —=- -—- ——-
ROSEMOUNT At A1l Times - 45 25 45 30 400 - 200 25 1.0 --- Cee-
SAVAGE At ANl Times = 45, 25 45° . 30 400 © .~ 200 25 --- B
SENECA - At A1l Times 45 25 45 30 400 200 - 25 - ——— =

STILLWATER At A1l Times a5 25 45 .30 . 400 - 200 25 1.0 R S

(a) General Requirements for Essentially A1T P1ants _ - _
1) The pH shall not be less than 6.5 nor greater than 8.5. These upper and Tower 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 f11m ‘

(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 billion 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.

: 0f the 88 billion gallons of wastewater received during 1987, 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 Targer 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/L and 19 mg/L, as compared to 1980 average effluent BOD and TSS values
of 26 mg/L and 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/L and 11 mg/L as compared to 1980 annual average BOD
and TSS values of 17 mg/L and 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, Tocated 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 1imits 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 Toad1ng and organic
load variation factors, and individual unit process capac1t1es, 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: ' Current plant capacity has been determined to be
' 2.2 mgd (instead of 2.46 mgd), due to existing
activated sludge aerat1on and s]udge processing
- limitations.

Bayport: Plant capacity is somewhat less than nominal design
capacity (0.65 mgd), due to alum addition for
phosphorus removal, which reduces activated s]udge
and sTudge processing capacity.

Chaska: Plant capacity is somewhat less than nominai des1gn
capacity (1.4 mgd) due to h1gh and highly var1ab1e
organic loadings. -

Hastings: Current plant capacity has been determ1ned to be

1.5 mgd (instead of 1.83 mgd), due to final clari-
fication and sludge processing limitations..

Stillwater: " Plant capacity is somewhat less than nominal design
capacity (3.02 mgd)}, due to alum addition for _
phosphorus removal, which reduces activated studge
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 St111water are currently operating at or
near plant capacity.

Average annual effluent BOD compared favorably with monthily effluent _
limitations at all plants. The range of monthly average effluent BOD values .
exceeded NPDES effluent Timitations 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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TREATHMERT PLANT

AHOKA

BAYPORT

BLUE LAKE

CHASKA

COTTAGE GROVE

[HPIRE

“NASTINGS

.MAPLE PLAIN

MEDLIA

HETRG

ROSEHOUNT

SAVAGE

SENECA

STILLWATER

HOMINAL DESIGN FLOW OR

PERMIT_ LIMITATION

Flow
BOD
158

Flow
BOD
TSS

Flow
BOD
1SS

Flow
BOD
158

Flow
BOD
TS5

Flow
BOD
1SS

Flow
B0D
158

Flow
BOD
TSS

Flow
Discharge

Flow
BOD
T55

Flow
BOD
758

Flow
BOD
T58

Flow
BOD
TS5

Flow
BOD
155

2.46
25
30

0.65
25
30

20.0
25
30

1.40
25
30

1.30

25
30

&.00
10
10

1.83
25
30

0.22
25
3o

0.10
ilo
213
30/25*
30

0.60
25
30

0.36
25
30

24.0
25
30

3.02

25
30

JAR FE8
2.00 2.05
17 22
13 21
0.41  0.39
8 8
6 8
12.7  13.1
10 12
8 8
0.59  0.60
Y i4
15 16
1.14 1.22
15 19
9 9
'3.25  1.34
2 2
1 1
1.45  1.61
22 25
26 32
0.17  0.18
6 7
3 4
0.07% 0.083
155 196
15 16
9 - 13
0.30  0.32
13 12
1 1
0.35  0.36
8 3
5 14
12.9 13.1
18 17
16 25
2,17 2.20
16 26
14 12

SUMMARY OF. PLANT PERFORMAIICE, 1981

HAR
2.05

19
20

0.1
6
7

11.6
1
7

. 0.54
17
11

i.18
20
11

3.15
3
Z

1.57
35
3

0.16
10
7

0.073

182
17
16

0.29
16
2

0.33
9
9

12.8
19
21

2.18
32
18
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APR

1.95
19
22

.0.45

0.092

206
35
46

0.30
19
2

0.40
8
9

13.7
18
19

2.28
18
14

HAy
1.99
16

8
0.47
0.47
7

14.3

11

6
0.65

12

9

1.21
10
9

3.40
-2
2
1.46
15
23

0.24
21
26

0.097

214
25
8
0.31
13

2

0.43
10
11

13.5

23
21

2,13
9

JURE.
2.09
17
13
0.50
6

8
15.1
15

6
Q.75

17
11

1.25
3
a

- 3.22

3

2

1.49
2
10
0.32
11

7

0.147

233
24
23

0.30
17
2

0.43
12
15

14.5
19
16

2.37
12
7

*Jan.1-0ct.31/fov. 1-Dec.31, 1981

¢.21

0.152

230
37
47

0.29
13

0.40

14.%
1?7
14

2.42
18
6

AUG
2.02

10
0.53

14.0

0.84

SEP
1.95

13
0.49

iz.9

.73

oct
1.93

16
12

0.31

0.096
Yes

201

HoY.

2.01
14
13

0.51

20

2.32
12
8

DEC

1.9
20
12

6.49

1.21
3.54

1.48
Jo
28

0.23
27
11

0.082

17¢
n

0.27
11

0.41
13

14.0
26
23

2.26
7

0.104

202
19
19

0.30
14

0.40
10

13.77

20
2.3t
18
10
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TABLE 3-5

HPDES PERMIT HOM-COMPLIAHCE IH 1981

Coliform; pil;
DCN=Monthly and Daily Cyanide; MCu,DCu=Monthly and Daily Eopner.
MZn,Dzn=Honthly and Daily Z1nc

lead;

HP=Honthly Phospherus Conc;

fiP=Mass Limit;

T=Turbidity;

MAm=HMonthly NH3-il;
HCr,Dcr=Monthiy and Daily Chromium;

HDO=Monthly Dissolved Oxygen;
MPb,DPh=Monthly and Daily

e 7 e s
_tReamieT et M oay | pep | ma_ || aer !,,-HBY 'Juﬂ cdue | s L see N oot i wov LDLCWLMBER HONTH
DN § : ' pCu, DCr, ‘
Mok SO SO WL R - N 0 0 e | |8 | s
| . .
BAYPORT ; _— 0 0
BLUE_LAKE ; § | 0 0
CHASKA MB,WB ‘g ") 3
B, WB o
COTTAGE GROVE MFC,HFC | s 11
EMPIRE : '
. o : RN | U SONDR RN PPN | S R | S o SRS S |
Al , MB,WB i
 IASTINGS ns | MSHS ; WFC MB 8 A
_HAPLE PLAIN o ) - 1 1
f ;
HEDTNA I e R d N Dischg.| Dischg. 2 2
' ;’ HB 1S, ! ' B
METROPOL ITAN ME,HMS il P N A
_ ROSEMOUNT a I o 0 0
SAVAGE i 0o . 0
SENECA WFC i | HB 2 | 2
I - 2.
- STILLUATER e L I : o R L S
o Jotas 0 3 b s oy loxcfor oo oo e |2 o3 | 3 r L2
Symbols: MB, WB=Honthly and Weekly 80D Conc; HS,WS=Monthly and Weekly TSS Conc:  HB,WB,HS,iS=Mass Limits; MFC,WFC=Monthly and Weekly Fecal

MCN,



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:

Metropo1itan:

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 probiems 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

probiems 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.
20



3.3 Program Goals

Initially developed in 1976, the Commission continues to utilize a
criteria which rapidly assesses p]ant performance. The assessment is -
made in terms of four parameters: Comp11ance (C), Frequency (F), Severity
(S), and Noncompliance Index (NCI). : o

‘Compliance (C) is the percentage compliance with NPDES effluent limita-
tions as listed in each plant's NPDES Permit. The nearer the comp11ance
number is to 100 percent, the better the p]ant performance.

Frequency (F) is the frequency of compliance with NPDES effluent 1imita-
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 NPDES effluent Timitations. It is determined by
10cating the median vaiue of those values exceeding the standards and

‘expressing the deviation as a percentage of the NPDES limit. The larger the
- severity number, the greater the magnitude of v1o1at1on of effTuent

standards

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

“single-number assessment of plant performance. The noncompliance index (NCI)

is determined by multiplying the percent severity by the noncompliance (100-
frequency) and dividing 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 ail
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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A1l Goals

Anoka -
Bayport**
Cottage Grove
Maple Plain

Two Goals One Goal No Goals

Blue Lake (C,F)* Medina (F) {None)
Chaska (C,S) Metro (S)

Empire (C,F) .

Hastings (F,S)

Rosemount (C,F}

Savage (C,F)

Seneca (C,S)

Stillwater (C,S)

*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.

4Discharge 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 vatues 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.

22



-Seneca-(F): - l' Frequency was affected by marglnal performance dur1ng
PR . ..the fourth quarter. _ : . .

| ”5V§tﬁ1]water.(5): " Frequency was affected by n1tr1f1cat1on in the BOD
' E . test.

: 5,_“' A summany of 1981 goals and performance for other administrative programs;jﬁ?f&¢3
sl prov1ded in Table 3-8. In general, goal ‘attainment was marginal due to
- igper1ods of reduced performance at-the MetrOpolltan P]ant
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" TABLE 3-6
NPDES PERMIT VIOLATION DISTRIBUTION

Distribution of Violations Among“Effluent Parameters

| NUMBER OF VIOLATIONS |
1T - 5ND “—3}D AT

PARAMETER QUARTER QUARTER QUARTER - QUARTER ~ TOTAL
BOD | 5 - 5 1 | 4 15
TSS 3 1 1 0 5
FECAL COLIFORM i 2 1 2 6
METALS/CYANIDE (ANOKA) | 2 2 o 3 7
DISCHARGE (MEDINA) 0 0 0 2 2
11 10 - 3 11" 35
Distribution of Violations Among Problem Areas
NUMBER OF VIOLATIONS
15T 2ND 3RD 4TH
"PROBLEM AREA QUARTER ‘QUARTER QUARTER QUARTER TOTAL
PROCESS CONTROL 6 2 2 2 11
INDUSTRIAL WASTES 2 ! 0 3 10
NITRIFICATION IN THE BOD TEST 2 2 0 1
PLANT CAPACITY 0 0 0 3 3
OTHER 1 2 1 2 1
11 10 3 11 35



5¢

TABLE 3-7
SUMMARY OF TREATMENT PLANT GOAL PARAMETERS

Compliance, Frequency, Severity, and Noncompliance Index
Values For 1987 Compared to 1981 Goals and 1980 Values

Compliance Frequency Severity NonCompliance Index
Treatment Plant Actual Actual Goal Actual Actual Goal Actual Actual Goal  Actual Actual Goal
) 1980 1981 1981 1980 1981 1981 - 1980 1980 1981 1980 1981 1981
Anoka g9 87 96 97 94 93 10 . 16 33 0.3 0.1 243
Bayport 100 100 98 9% 100 93 13 0 33 0.1 0 2.3
Blue Lake 100 100 98 99 97. 93 . 36 40 33 0.4 1.2 2.3
Chaska 96 98 96 90 89 93 Y 32 33 5.2 3.5 2.3
Cottage Grove 99 96 96 99 97 a3 75 32 33 0.8 1.0 2.3
Empire 99 100 97 g9 . 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
Medina 100 83 - 100 72 470 20 60 50 5.6 15.6 15.0
Metropolitan 96 89 92 81 - .81.- 85 - 40 40 40 7. 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 - 83 13 36 33 0.1 0.7 2.3
Seneca 100 99 97 9% 91 93 16 27 33 0.8 2.4 2.3
1.7 3.2 1.6

Stillwater 99 99 98 96 .90 95 42 32 33
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TABLE 3-8

SUMMARY OF ADMINISTRATIVE GOAL ATTAINMENT

Administration and Management (00}1) Goal Attainment

NPDES Compliance, % Severity, %
P]antgs! Goal Actual Goal Actual
METROPOL ITAN 94 89 .35 40
ALL OTHERS 96 98 35 32

Plant(s)
METROPOLITAN

ALL OTHERS -

Operations Administration (029) Goal Attainment

NPDES Compliance, % Frequency, %
Goal Actual Goal Actual

94 89 93 81

96 98 91 92

Process Assurance (030) Goal Attainment

NPDES Compliance, % .

Plant(s) Goal Actual
ALL : g5 98

Severity, %
Goal Actual

33 40
35 32



4.0 INCINERATOR EMISSION QUALITY

Sludge generated at Commission Treatment Plants ‘is disposed of by either:
d1gest1on, landspreading, or incineration. Sludge generated at-the Metropol-
jtan and Seneca Treatment Plants is disposed of by incinération or 1andspread1ng. 

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 A1r Quality Rules and
Regulat10ns :

4.1 Em1ssion Standards

APC-9 of ‘MPCA's Air Quality Rules and Regulations deals wﬁth 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-ekpressed'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 Teast 50 percent of the individuals compr151ng the odor test. pane1

do not detect’ an odor in the diluted m1xture

. An. odor source as defined in APC-9 includes, but is not limited to, any
stack, ch1mney, vent, window, opening, lagoon, basin, pond, open tank, or any
organic or inorganic d1scharge and or app11cat1on which em1ts odorous gas,’
gases, or part1cu1ates _ . _

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 poliution
source and the number of odor concentration units determined for that source.

The following odor_]imitations 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.

27



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 4-3
EMISSION STANDARDS FOR EXISTING SEWAGE SLUDGE INCINERATOR,: APC-28

Incinerator Burning - Particulate Emission Standard Percent Opacity
Capacity (1b/hour) grain/dscf corrected to 12% C02 Average  Maximum*
200 . 0.3 20 40
200-2000 0.2 ‘ 20 40
>2000 0.1 20 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 sTudge incinerators at the Metropolitan and
Seneca Plants. The emission 1imitations 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 Incineration Building No. 1 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

Metropolitan  Seneca

Plant Plant
Particutate Matter, grain/dscf at 12% CO2 0.1 0.2
Opacity, percent 20/40* 20/40%*
Gas odor content, odor concentration units 25 150
Odor emission rate, odor concentration units/min. 1 x 108 1 X 106
Mercury emission rate, grams/24 hour 3200 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. 1 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 7981. 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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TABLE 4-3

SUMMARY OF QPACITY MEASUREMENTS
METROPOLITAN PLANT

1981
Percent Qpacity
Stack No.
Manth Date ‘44 T ] K] 4]
i January * *
February * * * *
~ Parch * * *
Eprid 3 — - - 0
" 6 - 15 -- 32
7 15 -- 32 --
16 18 - 6 9
20 13 - 17 --
24 - - -- 10
27 -—- -- i4 9
29 19 - .- -
Hay 5 i T4 -- 3 10
19 --- - 16 --
21 .- -- - 1
26 -— -- 16 9
June 4 -— -- -- 17
5 - - 9 --
18 - 7 7 6
22 - -- 5 27
24 --- 7 - --
29 --- -- -- 10
July 10- - -- S --
13 - - 19 25
16 --- 6 -- --
24 .- -- 7 12
28 --- -- & --
31 an- 46 - 5
ARugust 5 - - 5 &
1 —— 5 7 -
17 == .- 11 6
18 --- 8 -- --
September 1 - -- -- 8
3 --- 8 7 --
4 7 -- -- --
8 9 -- 19 --
14 9 7 -- -
16 ——- .- 7 --
21 7 7 -- --
24 --- - -- n
29 7 - -- 6
Octaber A - 6 - --
8 7 8 -- 7
19 7 8 - 11
26 7 B -- 5
November 3 —_— [ -- [
14 7 -- -- --
16 1 19 -- --
18 - -- -- 24
24 5 6 -- --
December R 9 b 1T -
9 - 7 -- --
10 9 -- 15 --
| 14 8 -- 24 --
i 15 --- g -- --
! 24 --- & 9 -
i 28 - 5 -- --
! 29 8 -- -- --
i Total Test Measurements 20 Zc 24 25
| Number of Tests Passing 5td. 20 2] 23 22
| Rumber of Tests Failing Std. 0 ] 1 3
{___ Percent of Tests Passing Std. 100 95 96 88

*hot possible to measure opacity due to incinerator shutdown,
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TABLE 4-4

" SUMMARY OF OPACITY MEASUREMENTS
SENECA PLANT

1981
Month Date - Percent Opacity

January 14 ' 5
21 37

30 . 15

February ' 4 , - 27
_ 19 .17
March 2 _ : 41
13 _ 19

1 16 o ‘ 10

April _ 2 20
' : 9 : o g 28

_ 16 ' - 16

May ' 27 ‘ . 20
" June , 17 ' ' 5
[ 23 ' : -9
July : _ 6 o - 14
_ 27 7

August o 3 - ' 9
: _ : 10 o : 6
17 - 6

- 31 6

September < 8 ' 15
14 [ 16

21 ‘ 8

: 29 : 42
October 9 : 1
19 6

November . b [
10 15

16 18

December 1 14
7 -1

14 . 6

21 26

31 9

- Total Test Measurements 36
Number of Tests Passing Std. 30
Number of Tests Failing Std. 6
Percent of Tests Passing Std. : 83
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. OPACITY FAILURES
PERCENT OF TOTAL READINGS

FIGURE 4-1

SUMMARY OF OPACITY FAILURES
{% OF TOTAL READINGS)
1978 - 1981
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~ TABLE 4- 5

SUMMARY OF 1981 PARTICULATE TESTING
METROPOLITAN AND SENECA PLANTS .~

~A. Metropolitan Plant, Fi]tration and Incineration Building No. 1

S _ - Burning Rate - Stack Gas Flow B Part1cu1ate o
~ Date Stack ID % of Design Capacity " Rate, SCFM gra1ns/dscf at 12% COZ*

4722 4-4 54 14,970 - .0759
5/2. - 4-3 32 12,840 .0701 -
6/12  4-4 80 11,880 | 7.1044

B. Seneca Plant, Solids Proceséinnguilding

o SR Burning Rate Stack Gas.F1ow -~ . Particulate .
- Date Stack ID- % of Design Capacity _ Rate SCFM _ gra1ns/dscf at 12% C02*

-~1/20 © Common o 8 - _22 350 BRI ‘.0668 i
- 01427 . Common- o9 o v 17,2300 T 0797
© o 2/12 o Common - 86 | 016,990 0 - 0977
3/10 .- Common. 10 13,249 - . - - -.0857 o ¢ .
L3426 - Common . -8 16,610 0 o L1827 s
S 0u8/150 Common - . 67 10,260 - 1423 .
o +7/90 T Common o 126 -+ 3,010 0 - 0 .0895
“. w179 Common - o 63 - 13,020~ o ,0999
o 8/18. . Common - - 89 12,964 o 10939

*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 studge
is accomplished either by landspreading or incineration. o

5.1 Sludge Processing

‘ Table 5-1 is a summary of sfudge.pkocessfng 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 Plants, gravity thickening is provided for
combined sludge. - L ‘ - : :

. 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 of wastewater, is
concentrated and transported to -the Metropolitan Plant for disposal.

5.2 S1udge 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. : . :

Sludge disposal methbds,,uti]izéd by‘the.Commfssfon, include: (1) |
transporting of sludge to the Blue Lake, Seneca, or Metropolitan Plants for
further processing; ?2) landspreading; and (3) incineration. '

Digested sludge from the Chaska and Maple Plain Plants is transported
to the Blue Lake Plant. Sludge from the Biue 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
1ists 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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1

TREATMENT

- PLANT

Anoka

Bayport

Blue Lake
Chaska
Cottage Grove
Empire .
Hastings
Maple Plain
Medina
Metropolitan

Rosemount
Savage
Seneca
Stillwater

SLUDGE DISPOSAL

THICKENING

In Primaries
None

In Primaries
None
Gravity .
Gravity

In Primaries
In Primaries
None

Gravity (Primary)

TABLE 5-1

SUMMARY OF SLUDGE PROCESSING

DIGESTION

Air F]otation(Secondary) None

In Holding Tank
In Holding Tank
Air Flotation(Secondary)

In Primaries

METHODS :

(1) Transported
(2) Transported
(3) Transported

to Metropolitan Plant for further processing
to Seneca Plant for further processing

CONDITIONING DEWATERING
Anaerobic None None
Aerobic None None
None . . None None
Aerobic ‘None None
Anaerobic None None
“Anaerobic Polymer Centrifuging
Anaerobic  None None
Anaevobic  None “None
None “None None
None - Chemical Vacuum Filters
Chemical Vacuum Filters
Thermal Plate & Frame Presses
None None None
Anaerobic None None
None . - Chemical Vacuum Filters
Anaerobic  None None

(4) Landspreading

(5) Incineration

to Blue Lake Plant for further processing

SLUDGE
DISPOSAL

METHOD

(1)
(1)

- (D)(2)

(3)

(4)

(4)

(4)

(1)(3)

(4)(5)

(4)(5)

(4)

(1)

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

NOTES:*Annual sltudge production inciudes 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 PIant dewatered s]udge is either incinerated or IandSpread
at the Seneca Plant, dewatered s]udge is incinerated.

5.3 Sludge Qual1ty

During 1981, d1gested s]udge from the outlying plants and dewatered
sludge or sludge cake from the Metropolitan and Seneca Plants 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 summary of the quantity and quality of sludges from the
various plants is llsted 1n the Append1x of this report. _

5.4 Landspread1ng _

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-
s0il conditioner. Prior to 1978, landspreading was limited to utilizing
sludges, generated at the smaller treatment plants, on farm lands adjacent
to these plants. A1l other s1udges were u1t1mately dewatered and d1sposed
of by incineration. .

In 1978, a sludge 1and app11cat1on'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
NPDES discharge limitations. The land app]1cat1on program was developed as .
a means of disposing of sludge so]1ds generated in excess of 1nc1nerator
capacity. :

. At the Metropolitan Plant, s]udges 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 dewatering 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 1andspread1ng as a sludge d1sposa1 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 so0il
conditioner, air pollution problems associated with sludge incineration,

and sludge incinerator renovation. Table 5-5 illustrates the increase
re1jagce on landspreading at the Metropolitan Plant over the Tast four year
period.
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TABLE 5-2
SUMMARY OF SLUDGE PRODUCTION AND DISPOSAL METHODS

" Treatment ‘ o Annual Sludge Production - Sludge

Plant ' | MG Dry Tons Disposal Method
" Anoka | .81 314 (n

. Bayport 1.50 ' 119 (1)
Blue Lake 36.43 6971 (1) (2)
Chaska 3.07 200 (3)
Cottage Grove 2.97 223 (4)
Empire e 680 (4)
Hastings S 2.21 : 280 (4) '
Maple Plain - 0.16 - 40 (1) (3)
Medina ‘ T mm——— -— -—-
Metropolitan

-a) Filtration and Inc1nerat1on ' :
Bldg. 1 [ mm——— _ 29,736 (4) (5)
b) Filtration and Inc1nerat1on
Bldg. 2  meea- 48,423 (4) (5)
c) Filter Presses T emea- 9,306 ()

- Rosemount ' : ©1.56 648 (1)
Savage . : : 0.32 63 - (2) (8)
Seneca e 12,582 (5) -

(1) (4)

Stillwater ' : 5.38: 572

(1) TranSported to Metropolitan P1ant for further processing.
(2) Transported to Seneca Plant for further processing.

(3) Transported to Blue Lake Plant: for further processing.
(4) Landspreading

(5) Incineration

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
Mép1e Plain

Rosemount

Savage

Stillwater

TABLE 5-3

SUMMARY OF 1981 SLUDGE HAULING

Dispesal 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-

Uof M Exper1menta] Ag Stat1on_

Farm Land

Sludge Dry1ng Beds

Orono Interceptor

Plymouth Interceptor

3rd and Commercialllnterceptor

Farm Land

- Sludge Drying Beds

Seneca Plant

Oakdale Interceptor
Farm Land

Final Processing
__Location

Metropolitan Plant

- Metropolitan Plant

- Seneca Plant
~ Metropolitan Plant

Blue Lake Plant

- Landspread .
- .Metropolitan P]ant '
' Landspread
. Landspread

. Landspread
- Landspread

Landspread

~ Blue Lake/Metr0p011tan.
Blue Lake/Metropolitan

Metrobo]li tan Plant
Landspread |
LLandspread

Seneca Plant

Metropolitan Plant |

Landspread1ng

Amount Hauled

During 1981 (MG)

4.81
1.50

12.24
- 24.19

. 3.07

.14
.01
.64
.18

.13
.07

O - —

— —

.02
.07
.07

oo o

1.56

.08
.09
.15

.59
.79

oOR ooo
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TABLE 5-4
1981 SLUDGE QUALITY SUMMARY

Total  Volatile  Cu NP Pb In Cd Cr Hg NH3-N KN K P

Treatment Plant  Solids % Solids % mg/k mg/kg mg/kg mg/kg mg/kg mg/ kg " mg/kg pH b4 % % %
Anoka ' .

Avg. 1.57 63.6 1313 254 447 1560 7.9 1881 8.3 7.3 5.13 10.88 0.5 3.03

Range.  -----  -r--- 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 0.3-1.2 1.5-4.3
Bayport . .

Avg. 1.90 61.7 25] 21 m . 706 6.5 -51 5.2 6.7 0.15. 4.29 0.33 3.4

Range —--mm eeeee 223-279 2-31  108-273 464-B28 5-10 30-98 1.2-16.1 6.3-7.0 .04-0.7 1.9-6.3 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 ----=  —are- 911-2381 25-57 132-268 .402-1092 3.0-4.8 74-314 1.8-5.5 2.8-6.0 0.1-1.0 2.7-9.2 0.2-0.4 0.8-1.9
Chaska : . R

Avg. 1.82 68.8 576 4 - 62 : 727 6.2 S arr - 3.2 6.9 0.25 6.7 1.15 3.27

Range ~ ---e- e 493-726 27-63 - N-122 589-875 4.6-8.0 234-622 1.9-4.2 6.3-7.2° 0,03-1.0 4.2-15.2 0.8-1.4 2.2-4.4
Cottage Grove ' - - -

Avg. 1.84 64.0 556 86 207 107 8.1 69 - 4.9 7.5 4.09 9.43 0.50 2.79

Range = = semee ceeas 413-1062  33-111 174-305 903-2211 5.6-9.%- 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 K]} 233 4676 10.6 149 6.4 8.1 1.00 5.75 0.17 3.79

Range -----  a--e- 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 z2.3 7.2 2.03 6.48 0.29 2.54

Range = remmr eeens 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
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 5.4-7.1 0.2-0.6 1.5-4.5 0.1-0.5 0.6-2.]
Metropolitan

F&1 No. 1 Cake 28.8 85.7 740 164 305 1479 49 676 2.4 -ee---- 0.03 2.61 .08 1.07

F&! No. ¢ Cake 26.5 49.8 B48 195 347 1720 66 © 951 2.3 - 0.07 2.92 .09 1.51

Press Cake 47.9 61.5 1694 281 475 3022 131 . 1674 2.9 ------- 0.09 2.91 .09
Rosemount

Avg. 5.98  ----- 99 3 213 338 6 138 mmmmmmm cmeememe mmmmmim meeemcen oomeme —mee---
Savage

Avg. 4,99 55.4 915 42 568 1027 3.0 405 64.7 - 6.9 0.82 3.7 0.14 1.80

Range B 594-1207 33-47 401-1006 740-122% 6.9-12.0 197-884 52-95 6.4-7.1 0.6-1.0 1.0-6,17 0.1-0.2 0.7-2.5
Seneca : '

Avg. 22.7 45.9 1016 189 o245 575 8.4 478 2.0 e .06 3.00 .09 1.31
Stillwater ' ) .

Avg. 2.55 51.0 523 26 © 153 1098 6.5 108 3.2 7.1 2.29 6.08 0.26 3.61

Range  c-ess meaes 307-670 19-49 135-176 59B-1558 4.0-8.6 30-251 ¢.8-5.1 6.9-7.3 1.5-2.8 4.1-11.1 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 D e ‘ ' - 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.- S -

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

A1l land application of s]udge 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 app11cat1on 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

a1l of the parameters for which the 1nf1uent and effluent of that p1ant are
‘analyzed.

" Graphs of BOD and TSS for 1981 show a vertical bar which encompasses the

. maximum and minimum parameter range for that month.'kThe-solid Tine 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.
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ANOKA WASTENATER TREATMENT PLANT

. Background

The Anoka Plant was designed by TKDA and built in two stages. The origi-
nal 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 1imits, and additional 1imits on heavy meta}s and

cyanide.

Performance

Plant flow averaged 2.01 mgd in 1981, 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. Co - _ SRR

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 1m 12 .12 .18 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 eiiminate
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. 1
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ANOKA WASTEWATER TREATMENT PLANT

FLOW DIAGRAM
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MONTHLY SUMMARY OF INFLUENT QUALITY
TREATMENT PLANT:_ Anpka

TASTEWATER .
MONTH FLOW TEMPERATURE 800 €oD 155 pH RANGE
MGD- DEGREES °F mg/1 a1 ma/1
JANUARY z.01 15 179 - 1495 7.6-8.3
FEBRUARY EX 1s 213 - 147 7.7-8.1
WARCH 2.05 ' 15 9 e 1w _ 1.7-8.1
APRIL 1.95 16 21 - 206 7.5-8.1 -
MAY 1.99 16 s 62 180 7.1-8.7
JNE : 2.09 18 207 3851 g5 7.5-8.3
my . 2.07 ' -\ I 202 361 157 1.7-8.2
J— 2.02 2 © 708 uz 153 7.7-8.2-
SEPTEMBER 1,95 2 233 397 16 1.3-8,4
' oCTORER 1.98 g 186 23 | 108 71.6-8.1
HOVEMBER - 2.00 w o 225 e 148 7.6-8.1
- DECEMBER 1.96 16 . o8 . 386 - 140 7.6-3.1
1981 AVERAGE 2.0 18 oy 2N 362 - 152 - 7.5-8.7
. 1980 AYERAGE 2.09° B T s s2. | @ | . 1582
MONTHLY SUMMARY QF EFFLUENT QUALLTY -
TREATMENT PLANT: _ANOKA
1. [FecaL coLIFoRm ' ToTAL c12 €12 | 1 Remova)
Honth BOD | cop | 7SS |Geometric Mean| TURB | KJN | WH ] W02 | NO3 P INO, | pH .| Used .| Res
mg/) Ema/] | mg/1{  MPN/100 mi NTU Y| me/1{ mafl [ma/Y | mas) {mgs1 | Ramge .| fhs | I
APDES LIMiT] 25 | -- | .38 200 o I Iy ey g VR B bl Boedi S 13- N L S N
| JAHUARY 1wl 8 42 | 9 feeaela7ad aei | oo | aea T8 {7378 1113 L s1]) 900
FEDRUARY n|-|a 15 1 | e {178 wee b eee foee 08 [7476 | 122 la8lon | 86
MARCH ] e 20 8 10 [ ---+ [15.2 ] ~ow { zew { = 11.6 | 7.4-7.8 | 140 §.2 | 91 ;14
ApRIL 1wl | 2 8 10 - 196 | -~ | o-e fooe [1.2 | 7476 132 |66 91 | 89 |
Y 1% | 68 8 19 s 12091611 .19 |1.3pfa6 |tz | 7oz [12¢ | 68193 | 96
JUNE 17 |e2 | 12 7 7 |2z Dz | a3 fverfas 11z | 79-75 {106 lsgles | o
ULy n_| e a 4 s | fn.e| oz | 31f30 [r2 [ 7925 1120 |6g|9a | a8 -
AUGHST W |2 ? 10 4 |15.5 [17.9 | 05 |o.a0l2.6 [t.2 17025 [ 1e |safes | o8
SEPTEMBER | 13 | 63 ) 54 s (176 133 f o= | ----f22 D12 17376 [0 [ 59|58 | g8
oCTORER 8 |15 | 12 " 7 [z fisfae beeea |50 [t [ 7376 118 [sa|m i e
| HOVEMBER 1“4 63 13 81 7T |18.6 |11.3 L3101 140 (R 1.3-1.8 115 5.6- 94 9
verenser Lo (77 | w2 % 7 lazo hsa {rastimlas fia [raags [ |70 |e | e
1M AVG, 15 170 14 36 7 |18.6 (14.3 .39 |1.05 13.4 1.3 7.0-7.8 123 6.0 192 31
!
"1 ANG, 14 }92 11 % 6 |-==- [16.) { ccae foana feae h5 P 7.2.7.8 |..n eee |92 22
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EFFLUENT PN/ 100ML)
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25

1981 EFFLUENT DATA

ANOKA PLANT -
Month Cu | Cr m Pb | N cd Hg Ni | As | Sn | Phenol| Fe
mg/ 1 mg/1 | mg/1 mg/1 | mg/1 mg/1 ug/1 mg/1 | ug/1 ug/1 ug/1 | mg/1 -
January 0.05 0.14| 0.10| <0.06 0.140 | B
February | 0.05 | <0.05 0.09 | <0.05} 0.428
March 0.06 | <0.10} 0.14 | <0.05( 0.976
April . 0.05 | <0.07| 0.08 <0.051 0.165
May 0.04 |<0.10} 0.08 | <0.05]0.563
June 0.04 | <0.06| 0.08 | <0.05]0.380
July <0.04 | <0.05{ 0.07 |<0.05|0.069
August  [0.03 |<0.05| 0.08 |<0.05|0.088 |<0.008 0.09
September | 0.02 |<0.05| 0.07 {<0.05 |0.158
October | 0.11 | <0.14| 0.15 | <0.05 |0.253
November | 0.03 |<0.05] 0.06 [<0.05 }0.113
December [<0.04 |<0.05| 0.08 |<0.05 |0.700 .
1981 Avg. K0.05 |<0.08| 0.09 |<0.05 |0.286 |<0.008 0.09




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, E1liot, 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. Actuai 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 Timit of
T mg/L. ' S

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." Plant performance was excelTent throughout the year, with no NPDES permit
violations. Statistical analyses of data show the following trend in effluent
BOD and TSS from 1978 through 1987. SRR '

Effluent Concentration, mg/L

50% of Time ' 75% of Time 90% of Time
1978 1979 1980 1981 1978 1979 71980 1981 1978 1979 1980 1981
BOD 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 Tieu of primary clarification, and to resoive
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 plant reaches its capacity and begins to deteriorate
physically.
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BAYPORT WASTEWATER TREATMENT PLANT
FLOW DIAGRAM
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MONTHLY SUMMARY OF INFLUENT QUALITY
TREATMENT PLANT: _Bayport -

WASTEWATER .
MONTH FLOW TEMPERATURE 300 €oo T35 pH RANGE
! Y& DEGREES *F _mg/1 mgy1 ma/l
SANUARY g.41 16 222 - 168 E §.90-39.2 .
FEBRUARY Q.39 16 221 b 178 E §.0-9.0 :
]
o
MARCH 0.4 17 204 e _lg2 | 5.0-9.1 '
APRIL 0.45 13 217 .ee 211 _6.6-9.6 "
MAY 0.47 18 178 304 is0 5.6-9.0
JUNE 0.50 2 218 406 202 5.0-88 !
1
LY 0.51 22 154 i) 158 6.4-3.8 ;
[S——— - 1
!
AUGUST 0.53 23 168 329 176, 6.4-9.0 ;
|
I
SEPTEMBER 0.49 22 171 12 150 §.4-9.1 1
OCTOBER 0.50 21 156 314 164 6.2-9,2 J
: |
|
! NOVEMBER 0.51 19 153 245 146 5.3-3.4 ;
‘ ‘ I
i DECEMBER 0.49 1T 143 322, 7 5.8-9.0 )
— - T )
|_1381 AVERAGE 0.47 19 184 i 165 §.0-9.5 |
1980 AVERAGE 0.44 19 197 a5 19t 7.0-8.9 l
MONTHLY SUMMARY OF EFFLUENT QUALITY
TREATMENT PLANT: _BAYPQRT
FECAL COLIFORM. TaTAL €1z | 012 | 5 Removal
Month 800 | cOD | TS5 | Geametric Mean | TURB | KJN | NM NO2 | %03 p 10,0, pH Usad Res ‘
mo/1 i mast | ma/1  MPN/10Q mi h ra/l | mo/1 [ ma/l | maiT | me/) | mosl Range 1 ra/t lRan a1
wenes Cquerl 28 1 -- | 30 200 25 ) oo | oemn| aea ! sawl 1nit oo | osggs T EPPRRn
| 1
JANUARY 8| -- § z alre ol ool alsel gas | s ! 171 e | o |
| i
1 1
FEARUARY gl - | a 1 4175 ol ool ool 3fag Vgpzgias laplap | oos]
: ' i
won 6o | ! 4187 ool el 3 ez Vg2 iy lan g !
AFRIL | ol . l 10 ] 4 6.8 |ocow| oo | amaef 8 4.0 ) g.8-7.2 | 35 32l | 95|
. |
HAY Yooz | 7 2 3148 (4.4 [14.82 .54 |- .4 |3.8 5.9-7.2 35 Al aE 3 |
| g +
UM s | ol s 2 3152 3.5 |11.8s| 38 | .4 132 [ 6.9-7.2 | 35 29197 " o !
.
Y Tl | s ¢ 3182 |32 Jzos|l 23 | 3131 [ 6979 L3 | 25 L3
i i
; |
AUGUST 8 | 7 z 3 .65 (3.8 951 25) .3 /3.0 ! 69-7.2 | 3 1.0095 ' 96 |
SEPTEMBER 8 | 28 6 2 3164 136 Jemme | oeeei 3 3.0 | 7.0-7.3 | 38 1895 . ¢4 :
JCTORER 5 | 7 2 1 ls.7 I:s ‘---- el 3031 | 59277 | m ! 35 lsa | g
i ! | i
OVEMBER 82 8 - 154 3.9 i13.28) %l 3 132 i 7072 Qoo Pooa.ygsT i g5
2SCEMSER 2 iz | sl = 1162 s hiugsl sl s o Proga t.. | 30
[ . ; i T ] - — - -
{_tsm avs, 3 ; 29 ! 714 2 3 83 3.7 12.18] .31 4 $36 £37.3 ! 3 1.5 138 ¢ 38
| ! ] i : | : H .
1990 AvE. L A 2 s s fana |amone aeeet 3 D36 5370 | e e | 9§ 36 :
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BLUE-LAKE WASTEWATER TREATMENT PLANT

‘Background

The Blue Lake Plant was designed by Riéké-Carko]]—Mu]Ter_aﬁﬂ.Assoéiates;
Inc., to be built in several stages. Stage I, consisting of an aerated pond

and chtorination facilities, was constructed in 1971.. Stage II, consisting.

of the 1iquid 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

po115h1ng pond, chlorination, and d1scharge to the Minnesota R1ver Solids

‘processing consists of s]udge thi ckening 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 1imits._

Performance

- Plant flow averaged 13.7 mgd in 1987, down s]1ght1y from 14.1 mgd in
1980. Average plant effluent quality was 14 mg/L BOD, and 6 mg/L TSS. Plant

‘performance was excellent throughout the year with no NPDES Permit violations.

Statistical analyses of data show the f0110w1ng trend 1n effluent BOD and
TSS from 1978 through 1981.

Effluent ConcentratTOn mg/L :,

50% of Time o 75% of T1me T 90% of Time
1978 1979 1980 1981 1978 1979 1980 1981 1978 1979 1980 1981
BOD 11 7 8 9 14 1¢ 10 0 13 22 15 14 19
TSS 13 11 8 6 28 14 11 7 22 17 15 19

Activities

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
FLOW DIAGRAM |
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MONTHLY SUMMARY OF [NFLUENT QUALITY

|
i
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TUTAL SUSPENCED SOL10S
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CHASKA WASTEWATER TREATMENT PLANT

Background

The Chaska Plant was. or1g1na11y 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 des1gned by McCombs-Knutson was constructed . in-1980, increasing
plant design capacity to 1.4 mgd. Actual operat1ng capacity is somewhat less,
due to h1gh 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
d1gest1on and sludge hau11ng to the Blue Lake Plant for further treatment and

2 d1sposa1 The p]ant is subJect to secondary treatment ]1m1ts

Performance

Plant f]ow averaged 0.70. mgd in 1981, up s]Ith]y 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 fo11ow1ng trend o

in eff]uent BOD and TSS from 1978 through 1981
Eff1uent Concentrat1on, mg/L _
50% of Time . ~ -~ 75% of T1me _' LT 90% of Time -
1978 1979 1980 17981. 1978 1979 1980 1981 1978 1979 1980 1981
BOD 61 93 14 14 100 160 .22 24 140 210 38 34
1SS 58 43 11 13 88 83 15 .16 120 130 18 22
Activities | | "

With the Adoption of Waste D1s¢harge 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 eff]uent quality .

Future

This p]ant is one of the Comm1ss1on 5 permanent treatment plants. A

- plant expansion is planned for the mid-1980's.

- 69



WRSTEWVATER FLOV (hGO)

CHASKA WASTEWATER TREATMENT PLANT
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VONTMLY SUMMARY OF [NFLUENT QUALITY .
TREATMENT PLANT: _Chaska -
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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 fiTters 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 Timits.

Performance

The plant flow averaged ].2]'mgd in 1981, down signiffcant1y 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 Tnterference) and in the BOD test. Statistical analyses
of data show the following trend in eff]uent BOD and T3S 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 28 12 10 9 38 20 14 15 52 50 18 20
TSS 17 10 7 5 28 16 13 8 - 51 28 22 14

Activities

The flow reduction experienced between 1980 and 1981 is probably related
to a reduction in inflow/infiltration 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 p1ant'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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COTTAGE GROVE WASTEWATER TREATMENT PLANT
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MONTHLY SUMMARY OF INFLUENT QUALITY
TREATMENT PLANT:_ Cottage Grove
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'EMPIRE WASTEWATER TREATMENT PLANT -

Background

" The Emp1re P1ant was des1gned by Short E111ot Henderson, Inc. s and. p1aced ‘
in operation.in September, 1979.. The plant has a des1gn capacity of 6.0 mgd.
Liquid treatment consists of screening, influent pumping, grit removal, :
primary sedimentation, high rate activated sludge aeration,. 1ntermed1ate sedi-
mentation, n1tr1f1cat10n activated sludge aeration, final clarification,
effluent f11trat1on, 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 effTuent limits of 10 mg/L BOD and TSS, and 1 mg/L
anmon ia.

Performance .

Plant flow averaged: 3.51 mgd, up sl1ght1y”fhom 3.48 mgd in 1980. Average':

~ ‘plant effluent quality was 3 mg/L BOD, 2 mg/L TSS, and 0.3 mg/L ammonia.

Plant performance was excellent throughout ‘the year, with no NPDES Permit

violations. Statistical analyses of data show the f011ow1ng trend in effTuent.,

BOD and TSS from 1978 through 1981 o
Eff]uent Concentrat1on, 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.

TS -- 3 1T -- 5.0 3. 1 - .7 4 2
Activities o

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 Tandspreading 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 reg1ona1 p]ants Provi-

sions have been made for doubling plant capac1ty when the area's growth
,requ1res a plant expansion.
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HASTINGS WASTEWATER TREATMENT PLANT

Background

- The Hastings Plant was des1gned by TKDA, and bu11t in two stages. The
original plant was constructed in 1955 to prov1de 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 1.5 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 1andspread1ng The plant is subject to secondary treat-
ment limits. _ : -

_Performance

Plant flow averaged 1.50 mgd in 1981, s]1ght1y 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 NPBES Permit violations occurred throughout the year. Statistical
~analyses of data show the following trend in effluent BOD and TSS from 1978
through 1981.

Effluent Concéntration,‘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 i3
TSS 18 17 22 19 2 24 30 .28 33 31 38 36

Activities

Efforts continued thrbughout the year to improve process control techniques
at the plant to allow improved plant performance. Investigations of potent1a]
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 des1gned and construction is anticipated to begin in 1982
or 1983, if grant funds are received. :
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0ol

1987 EFFLUENT DATA
HASTINGS PLANT

Month Cu Cr In Pb CN Cd Hg Ni As Sn Phenol; Fe
mg/1 mg/1 | mg/1 mg/1 | mg/1 {mg/1 ug/1 mg/1 1 ug/? ug/1 ug/1 | mg/1
January 0.13 0.50| 0.10| < 0.06}<0.020 {<0.01{ 0.70 | <0.04 5.8 0.32
February 0.14 0.67; 0.12 | <0.05(<0.023 |< 0.01 <‘0.3O <0.04 4.3 0.36
March 0.28 | 0.59] 0.14 | <0.06 0.020 <0.01|<0.24 |<0.08 5.3 | 0.4]
Apritl 0.61 0.40] 0.10 | <0.05K0.032 |{<0.01(<0.20 [<0.04 9.9 0.38
May 0.45 0.41| 0.09 | <0.05K0,020 {<0.01 4:;0.20 <0.04 4.0 0.29
June 0.22 0.20| 0.10 {<0.05<0.028 {<0.01(<0.42 1<0.04 3.7 0.28
July 0.23‘ 0.20| 0.09 {<0.05Kk0.043 |< 0.008<0.38 |{<0.04 4.0 0.44
August 0.18 0.33| 0.09 [ <0.05 |<0.028 < 0.008<0.20 {<0.04 3.7 0.44
September | 0.21 0.38( 0.09 [<0.05 0.]2_8‘ < 0.042<0.20 (€0.04 7.9 0.33
October 0.48 0.40| 0.11 |<0.05]0.065 |< 0.008<0.20 |<0.04 6.2 0.42
November | 0.27 0.35| 0.10 (< 0.05]0.068 |< 0.0080.20 {<0.04 9.4 0.45
December | 0.40 0.601 0.08 |<0.05]0.238 K 0.0080.20 |<0.04 10.5 0.34
1981 Avg. | 0.30 0.42 | 0.10 |<0.05 K0.059 K 0.012K0.29 |<0.04 6.2 0.37




MAPLE PLAIN WASTEWATER TREATMENT PLANT

Background

The original Maple Plain Plant was designed by TKDA and constructed in
1962. 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 siudge 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. ‘ e S L T

Effluent Cohcehtration; 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 1 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 Tong-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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MONTHLY SUMMARY QF INFLUENT QUALITY
 TREATMENT PLANT:_Maple Plain

AASTEAATER [ I !
MONTH FLOW TEMPERATURE . | 800, oo i TS5 pH - RANGE
9GO DEGREZS °F : mg/ 1 /1 Vo mag)
| | |
JANUARY 0.17 1 | 247 amm 756 7.5-3.1
! I
’ |
FESRUARY 0.13 1 217. | —-e . 7.5-7.4
MARCH Q.16 12 211 s 245 7.5-1.3
APRIL 0.31 n 119 ——— 9§ 7.56-7.8 -
MAY 0.2¢ 13 151 3z 175 _1&7a
SUNE 0.32 14 120 212 125, 1. 4:8.0
JuLY 9.3 15 54 141 1 112 7. 3=1.6
AUGUST 3.28 17 73 199 ' isi:] 2 3-1.5
SEPTEMRER 0.23 15 g1 253 119 7.6-7.7
0CTORER 0.3 19 147 291 126 7.5-7.3
NOVEMBER 9.25 15 196 165 178 7.7-7.8
DECTMAER 0.23 13 197 | 400 I. 178 7.5-7.8
t
1581 AVERAGE 9.25 13 I s | Lo 7.3-3.0
| 1990 AVERAGE 0.20 13 173 | 408 ' 209 1.3-7.9
HONTHLY SUMMARY OF SFPLUENT QUALITY
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upoEs Limpr]| 2§ - 30 200 25 feeen |vwem |cane | wmen ) sum {ae=e i §_3.3.5 - I
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] i t
t ! i J
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: R Lo :
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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 muskrat 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 Tevels, and discharges
~ in October and November of 1981. On December 7, 1981, the Commission.requested
permission for an emergency d1scharge from the Med1na Plant to ETm 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 reso]v1ng plant problems were
conducted in Tate 1981 and continued in 1982.

Future -

Studies have recently been completed and have recommended plant phaseout
and diversion of flow to the Metro Plant.
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MEDINA WASTEWATER TREATMENT PLANT
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HONTHLY SUMMARY OF .INFLUENT. QUALLTY
TREATMENT PLANT: Madina

WASTEWATER ‘ -
MONTH FLOM TEPERATURE 300 a0 T35 OH RANGE
: Bl JEGREZS °F u:ldl 2971 g/
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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. 1 scrubbing system was placed 1nto operation in June, 1979; (5)
In March, 1980, the studge storage facilities and sludge thermal cond1t1on1ng
facilities were placed into operation; (6) Return Tiquor treatment facilities
were placed into service in April, 1980; (7) In August, 1980, plate and frame
‘presses were placed into operation for s1udge 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/L and 19 mg/L as compared to
1980 average effluent BOD and TSS values of 26 mg/L and 23 mg/L. This is the
second consecutive year that the Metropolitan Plant has shown s1gn1f1cant
improvement. 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 40 30 20 14 53 53 29 24 6d 71 44 36
TSS 37 43 15 10 55 85 33 24 78 137 60 47

Activities

Major emphasis by Operations Personnel in 13981 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 med1a design improved filter press performance
significantly.
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MONTHLY SUMMARY OF IHFLUENT QUALITY
TREATMENT PLANT: _Metrupoiitan

AASTEWATER
MONTH Ao TEMPERATURE ; 300 con T3S PH RANGE
460 DEGREES °F 7l nay 25/l
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ecl

1981 EFFLUENT DATA

METROPOLITAN PLANT

Month Cu Cr In Pb CN Cd Hg N1 As Sn Phenol Fe
mg/ 1 mg/1 | mg/1 mg/1 | mg/1 |mg/1 ug/ 1 mg/1 | ug/1 ug/1 ug/1 | mg/1

January 0.02 | <0.08] 0.12|<0.06| 0.077 | <0.01}<0.53 0.12 [<1.1 1<0.8

February | 0.02 | <0.06( 0.13 | <0.05} 0.061 | <0.0Y[<0.75 0.12|<1.2 }<0.8

March <0.03 | <0.07}{ 0.14 | <0.05| 0.068 | <0.01{<0.49 0.1 |K1.2 [<0.5

April 0.06 | <0.11( 0.17 | <0.05] 0.091 | <0.01 |<0.22 0.10 [K1.0 ]<0.8

May <0.04 | <0.09| 0.16 | <0.05| 0.082 | <0.01!<0.23 | 0.10|<1.1 l<o0.8

June <0.04 0.10| 0.14 | <0.05] 0.074 | <0.01 [<0.25 0.09 1.0 1<0.8

July 0.05 { <0.11} 0.17 | <0.06| 0.106 | <0.009/<0.53 0.10 | 1.4 |<0.8

August <0.03 | <0.06| 0.11 | <0.05]0.082 |<0.008<0.22 0.10 |<1.0 {<0.8

September <0.03 | <0.06 | 0.11 | <0.05 0.1-28 <0.008<0.22 0.]] <1.1 <0.8

October {<0.02 | <0.06| 0.16 | <0.05}0.129 {<0.008/<0.61 0.12 K1.1 <0.8

November [<0.0] <0.10| 0.09 | <0.05]0.086 |<0.008/<0.20 0.11 1.1 <0.8

becember <0. 01 <0.05! 0.08 | <0.05(0.115 <0.0ﬁ8<0.20 0.1] <1.1 <0.8

1981 Avg. [<0.03 | <0.08 0.13 <0.05 0.092 |<0.009/<0.37 0.11 1.1 <0.8 ]




-ROSEMOUNT- WASTEWATER TREATMENT PLANT

Background

The Rosemount Plant was designed by Bannister, Short, E1liot, 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 sTudge storage tank and sludge hauling

to the Metropolitan Plant Interceptor System. The plant is subject to
_secondary effluent 1imits, 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/L P,
‘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. g - L ‘

Effluent Concéntration, mg/L |
" 50% of Time 75% of Time 90% of Time
1978 1979 1980 1981 1978 1979 1980 1981 1978 1979 1980 1981
BOD 11 10 1 12 15 15 - 14 15 22 20 20 19
s 3 2 2 1 5 3 3 2 7 5 3 3
Activities

- Reapplication for the plant NPDES Permit, which expires on June 30, 1982,
was submitted to the MPCA on December 30, 1987.

Future
A Tong-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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WONTHLY SUMMARY OF [NFLUENT QUALITY

TREATMENT PLANT: Rosemgunt
WASTERATER I '
MONTH FLOW TEMPERATURE 200 cop i TS | o RaMgE
felch] JEGRESS *F ag/ ] ma/1 : mg/1 i
. 1
|
SANUARY 4.30 13 167 e 186 ! §.3-08.5
1 .
|
FEIRUARY 0.32 12 130 === 208 Ll=3.2
— - —
MARCH 0.29 1 192 _355 | 206 7.2-8.1
APRIL 0.30 12 209 473 J 229 7.3:7.9 -
HAY 0.31 13 187 43 | 133 7.2-7.9
JUNE 0.10 14 177 435 | _ .20z 7.0-1.8
' i
JILY 0.29 - 15 165 370 | - 220 §.3-7.6
AUGUST 9.30 17 153 I8 ! 278 5.9-7.7
-1 _sErTEMBER 0,12 17 153 378 ° 212 §,3-7.9
OCTORER 0.32 - 17 143 390. 220 5.8.7.9
: i :
SOVEMIER 0.29 16 182 423 | 2238 ) _7.2-7.8
| ) ’
JECEMBER 0.27 14 207 197 ! 269 - §.3-7.8
* 1981 AVERAGE 0.3 18 77 az3 L | 5.8-3.3
- 1 o '
1980 AVERAGE 0.29 13 155 ‘- 23 1 6.3-8.4
WONTWLY SUMMARY OF SFFLUENT QUALITY |
REATHENT PLANT:__S0scgul
~ [ FECAL COLIFORM{ TovaLl : €12 | €121 1 Removal
sonen 00 | co0 | T3S | Geometric Mean| TURB | XUN | SH | M0 | %0 p [9.0: ot Used Aes ! .
mo/1 1 eas1 | ma/1) ceomslog mb | NTU [ o/t f ed/0 ] may] ma/l (mer) tmgrl | 2amas | ‘e | wqrilon oo
~ange et | 25 .- 10 200 ) 28 | cemn |vema | vemal cmee 1.9 | 222 0 5,5.3.3 - ——e ] - .
SARUARY 13 1 - ) 1 2 | e long ’ ----‘ weee| A {77 158727 Lo - b2oia | og
FZIRUARY 12 | - 1 1 3 | amee [25.1 ‘ ---I i 1|70 ‘ 5,3-3.0 | 11 1.9 )34 | 99
wAREH 16 | 52 z 1 i - zr.s?--- ---} .2 5.4 | 5.5-3.1 | 38 1.5 (32 | 3
“apat 19 | s 2 1 § | oo [28.5 | cema ---! 2 ls.z ' 5.5-3.1 | 18 2.3 |3 39
I .
way 17| 2 2 7 [3a.5 3.8 ] sl a3l 3 iws.a ! 5.3.7.3 135 23 13 | 99
]
ZUNE 17 | aa 2 3 Ltz traalagol :g[ i 5,4 183y bag 2l | o3
i .
s i3 |8 z 1 4 |27.9 (221 ‘z.za 42! 2 5.1 | 5.8.7.7 s 7. 13z | 359
Toakor | ol ol 1T
GUST m |38 2 1 3 26,8 J221 b a0t ;o2 is o s.a-7.7 Ps2 3033 |39
seromer (11 | 3 1 3 1 {35.7 [26.3 ) oo i - !r}.z ‘s !s.ra2 | 1,7 |31 | 20
i : b I .
1o meR 16 |z 3 1 2 to5.0 151 eeeidocitog 1 5.3-4.3 | 1 2.3 lae | 3
i - E
Qvvaey s 2 as 1 135.4 30,5 .15! 29 92707 530 | .- - j | 39
T _
17 [ x 2 ama 31382 33003 1 51 370002 4703 ¢ 4.7e3.0 | - — |2 | 39
Al avg, 114 | 4p 2 1 2 f32.3 12830 730 50 3.z .1 5.3 |z IR
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SAVAGE:WASTEWATER TREATMENT PLANT S

Background

. The or1g1na1 Savage Plant was des1gned by Ellison- Ph1]strom, Inc., and
. constructed in 1963. Interim 1mprovements to-the plant were designed by RCM,
~and construction was completed in 1979. The plant has a current design-
,capac1ty 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 sTudge TandSpread1ng The pTant is subject :
to secondary treatment 11m1ts ' _ : -

Performance

‘Plant flow. averaged 0.40 mgd 1n 1981, nearly equa1 to 0.38 mgd - in 1980

Average plant effluent quality was 10 mg/L BOD, and 8 mg/L TSS. Plant perfor-': c

mance was excellent throughout the year, as no NPDES Permit violations were
 experienced. - Statistical analyses of data show the f0110w1ng trend in '
- effluent BOD and TSS from 1978 through 1981
' Eff]uent Concentrat1on mg/L | 7 :

_ 50% of Time . 75% of Time - - 90% of Time .
: 1978 1979 1980 1981 1978 1979 1980 - 1981 1978 1979 1980 . 1987 -
'BOD - 26 26 5. 9 34 41 7. 12 - . 42° - %% 9 - 15
TSS 4 10 4~ 5 20 18- 7 12 25 28 15 17
Activities o '

There were no major activities 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-1ts capacity. _
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YONTHLY SUMMARYOF INFLUENT QUALITY
TREATMENT PLANT:_Savaca ‘ :

- TRSTEWRTER T . ‘

MONTH FLOW TEMPERATURE - 300 ¢oD 7SS * pH RANGE
430 ) DEGREES °F ma/ ma/1 ne/t ;

_SANUARY 0.35 79 N 1§§, —— o8 £.2.12.4
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_0CTo8ER 0.41 17 . 1 i E) A R T N 5.5-3.8
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|Ecnmen S 5 I S | SO M A o i om 1 g9
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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 Timits.

Performance

Plant flow averaged 13.8 mgd s1ightly 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 f0110w1ng trend in effluent BOD and
TSS from 1978 through 1981

Eff]uent Concentrat1on, mg/L

50% of - Tlme 75% of Time 90% of Time
1978 1979 1980 1981 1978 1979 1980 1981 1978 1979 1980 1981
BOD 18 14 14 19 -~ 25 18 20 22 39 27 25 30
TSS 14 13 15 19 19 24 19 23 27 32 23 28

Activities

Progress continued on a project to supplement existing vacuum filters ,
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 1nc1nerators in
1980 and 1981. Testing results indicated that neither incinerator was capable
of acceptable compliance with air emission Timitations 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 Tmprovements are planned.
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MONTHLY SUMMARY OF INFLUENT QUALITY

TREATMENT PLANT:_Seneca
WAZTZAATER
MONTH o TEMPERATURE 200 coo TSSI pH RANGE
G0 DEGAEES 'F maf 1 g/ 1 may
SANUARY 12.9 14 164 __ags 155 5 7.3 3
FEBRUARY 13.1 13 205 443 178 2.3-9.1
MARCH 12.8 13 215 468 182 f.3-3.3
aPRIL 13.7 12 215 161 178 7.0-9.2
way 73.5 18 199 512 215 7.39
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AUGUST: 14.4 20 218 526 283 5.5-8.2
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STILLNATER WASTEWATER TREATMENT PLANT

Background

The Stillwater Plant was originally constructed in 1939 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 somewhat less,
due to the additional phosphorus removal faciiities. 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
1imits, and a phosphorus 1imit of 1 mg/L

_ Performance

Plant flow averaged 2.30 mgd in 1981, essent1a1]y equa] to 2.28 mgd in
1980. Average plant effluent quality was 18 -mg/L BOD, 10 mg/L TSS, and 0.5
mg/L P. Plant performance was good throughout the year, although two NPDES
Permit violations occurred in the first quarter due to nitrification in’ the
BOD test. Statistical analyses of data show the fo]]ow1ng trend. in effluent
BOD and TSS from 1978 through’ 1981 :

- Eff]uent Concentration, mg/L o
50% of Time | 75% of Time ~ 90% of Time :

1978 1979 1980 1981 1978 1979 17980 1981 -1978 1979 1980 1981
BOD 8 8 12 14 12 12 - 14 24 18 21 19 33
TSS 10 10 9 - 8 14 12 14 12 - 18 16 - 21 15
~Activities

There were no major activities during 1981.
Future

This plant is one of the Commission's permanent p]ants A plant expansion,

with prov1s1ons to include flow from the Bayport Plant, is planned for the
mid-1980's.
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MONTHLY SUMMARY OF [MFLUENT QUALITY
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1981 EFFLUENT DATA
STILLWATER PLANT

Month Cu Cr In Pb CN Cd Hg Ni As Sn Phenol| Fe
mg/ 1 mg/1 | mg/] mg/1 | mg/1 |mg/1 ug/ 1 mg/1 | ug/1 ug/1 ug/1 | mg/1

January | 0.4'

February <0.2

March 0.2

April 0.3

May 1<0.2

June <0.2

Juty 0.3

August <0.z

September <0.2

October <0.2

November <0.2

December <0.2

1981 Avg., 0.2
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Treatment Plant

Anoka
Bayport

Blue Lake
Chaska
Cottage Grove
Empire
Hastings
Maple Plain
Mediha
Metropolitan
Rosenmount
Savage
Seneca

Stillwater

TABLE A-1

- 1981 ANNUAL AVERAGE
TREATMENT PLANT INFLUENT DATA

Flow Temp  BOD

mgd °C mg/
2.00 18 21
0.47 19 184
13.7 14 230
0.70 14 229
.21 16 204
3.51 14 234
1.50 17 227
0.25 . 14 165
0.104 14 128
202 17 208
0.3 14 177
0.40 15 153
13.8 17 217
2.31 14 141

CoD

mg/1,

362
316
508

428

399

460

488
274
236
413
423
336
488
264

Settleable Nutrients
TSS Solids Total P KJN NH3
mg/1  pH Range ml/1 mg/1 mg/1  mg/1
152 7.5-8.7 7.3 6.6 37.4  19.3
165 6.0-9.6 1.9 5.6 28.2 15.6
241 5.6-9.4 8.9 6.9  33.0 15.9
189 4.6-12.0 6.6 7.3 33.8 16.3
187 7.2-8.6 10.1 8.1 45.6  26.3
251 5.6-8.8 1.7 14.9 49.1 24.4
235 5.6-10.8 11.0 9.7 47.1 24.6
179  7.3-8.0 9.3 4.9 39.9 20.1
132 7.6;7.9 ---- 4.7 34.2  16.9
230 5.4-9.0 10.2 -—-- LT
221 6.8-8.5 16.0 7.2 45.6 24.6
234 4.0-12.2 4.0 6.6 28.2 15.5
211 6.5-10.4 7.6 8.2 38.4 23.0
159 4.4-9.8 4.6. 5.3 24.2 12.2



Treatment P]ént

ANOKA

APPLE VALLEY

BAYPORT -

BLUE LAKE (POND)} -
©BLUE LAKE '
" BURNSVILLE

[CHASKA

CHANHASSEN

COTTAGE GROVE

*TEAGAN TOMNSHIP

EMPIRE

- EXCELSIOR
- FARMINGTON

FOREST LAKE TOWNSHIP

FOREST LAKE VILLAGE
HASTINGS

- INVER GROVE HELGHTS - -

LAKEVILLE. -
'Loue LAKE
©meLE PLAIN
- MEDINA
~ METROPOLITAN
MOUND
HEWPORT ° ‘
GAK PARK HE [GHTS
GRONO
PRIOR LAKE

rosewounT (trickiing.

filter)
ROSEMOUNT AWTP

ST, PAUL PARK
SAVAGE

SENECA
SHAKDPEE _
SOUTH ST. PALL
STILLWATER
 *aVICTORTA
WACONIA
WAYZATA

ALL PLANTS EXCEPT
METRC

ALL PLANTS

1.76
.57
.48

[ =T

1.43

26
218

- _TABLE A-2

ANNUAL AVERAGE ‘FLOW DATA-
FOR_THE PERICD 1971-1981 -

1,93

on
¢.48
2.96

2.0
0,58

Woma

0.85 .

0.50

0.30

0.17
0.25°

.64
0.3
C 9,17
0.28
L 0.09°

213
1.23

017 -

6.10
G.25

9.2
S amn

0.3t
0.33
7.76

B S

9.38

3
244

.88 1.
1,16

0.42
.74

. 3.94 .

»,

0.74 .

0.92

L.

" .40

L

0.33
Tg.1s.

.2
'0.02

202

1.26
0.18

36

238

“Plant phased out during previous year,
**Flow data not available,

0.75

0.91

0.35.

12y

0.37 -
0.20
0.24..
0.08 "
186
1,48
0.17
‘V‘;__V
0.3
0.17 -

N

0.20

0.28
0,28

" 9.89

9.72

W oam

39

215

234

1.77

1.46 .

157

1.92

11057 .
0.50 -

2.03

-0.54

147

-——

0.39

45.
262

ANNUAL AVERAGE FLOW (D) - S
’ N LT B . EU ggl

Naaa

0.44

.04 °

©o0.28

;d.zu -

0.70°
206 -

41
247

Fann

198 2.09 2.01

0.47

13,7

- 0.40

13.8

40
242



Treatment Plant
ANOKA

APPLE VALLEY
BAYPORT

BLUE LAKE {POND)
BLUE LAKE
BURNSVILLE
CHASKA
CHANHASSEN
COTTAGE - GROVE
£AGAN TOWNSHIP
EMPTRE
EXCELSIOR
FARMINGTON

FOREST LAKE TOWNSHIP -
" FOREST LAKE VILLAGE . -

" HASTINGS _
INVER GROVE HEIGHTS .
LAKEVILLE

© LONG LAKE

MAPLE PLAIN

MECINA

_METRGPOL 1TAN

POUND

| NEWPORT

0AK PARK HEIGHTS

OROND

PRIOR LAXE

RosgmMiUNT (trickling
filter)

ROSEMOUNT AWTP
ST, PAUL PARK
SAVAGE

SENECA '
SHAKOPEE

SOUTH ST. PAUL
STILLWATER
VICTORIA
WACONIA
WAYZATA

ALL PLANTS EXCEPT
METRO (weighted avg.)

ALL PLANTS (weighted
average) :

ALL PLANTS EXCEPT

METRO- (actual average)

ALL PLANTS. (actua!
average)

74N TR
W 29 3
74 113 22
27 4. 2
EY EY I
-- -- 12
40 55 *am
3% 49 52
84 e -
‘53 52 . 80
50 52 *es
13 % *--
39 52 46
8 5 y-Q
7118 *ee
27 s
S 76 110 %
36 33 k]
53 24 18
12 1 13
12 3 14
84 72 . 4
28 i 53
48 - 88 58
39 32 48
15 10 0.
u 26 28
36 68 76
- -- 7
66 93 52
2 26 28
-~ 29. 6
55 . %o -
80 42 3
24 17 14
73 52 70
3 .. -
52 38 27
81 67 43
50 45 34
51 a6 34

*Plant phised out during previous year.

FOR THE PERIOD 1573-1981
ANNUAL -AYERAGE BOD (MG/L

28

40

iz

13

 TABLE A-3
ANNUAL AVERAGE EFFLUENT CONCENTRATIONS

16

38
2

25

158

1876 )
n 9
7 &
PRENRTE
15 13
2 4
55 39
2% 76
2 16
¥ 5
N 43
8 1
14 25
67 42
Kum -a
8 12
/. 22
T4 14
N -
20 46
15 16
g 2
62 52
o7
60 kl:]
23 27
% 28

1§78 1979 1380 1981

36

26

27

339

28

28

58
20
22
23



TABLE A-4

ANNUAL AVERAGE EFFLUENT CONCENTRATIONS
FOR THE PERIOD 1971-1981

ANNUAL AVERAGE TSS (MG/L) '
Treatment Flant 37 Tre

ANOKA 4 % 40 19 33 1§ 14 18 12 N 14
APPLE VALLEY 93 18 16 4 5 5 3 6 10 . % e
BAYPORT 2 43 28 10 8 1w s 8 7 7
BLUE LAKE (POND) W58 85 e e e emmnee e
BLUE LAKE - - 22 21 14 19 13 14 - 12 9 12
BURNSVILLE 60 86 *-- - -- - e e -- - -
CHASKA 72 8 79 91 62 55 54 66 59 1z 11
CHANHASSEN T #ee e e e e e e e e
COTTAGE GROVE §3 . 70 93 a3 2% 23 - 28 14 g 7
EAGAN TOWNSHIP 80 69 .- .- .- - --. - -; - --
EMPIRE -= -- - .- -- - .- - 5 2 2
EXCELSIOR 13 36 Fee e oo e e e e e
FARMINGTON 0 17 54 75 2 23, 3 W 3] Kex
FOREST LAKE TOWNSHIP 1 24 e - - - - .- S
FOREST LAKE VILLAGE 105 163 *es ee ce am e e aeaean
KASTINGS w10 18 26 20 -2 18 20 18 23 2
INVER GROVE HEIGHTS 138 17 %ee wr e en e i e e
CAREVILLE a7 3% % 0 33 W9 83 68 N A .
LONG LAKE 0047 23 50 B 48 7 0 26 43w
MAPLE PLAIN 200 13 13 )9 2z % s 10 13 a9
MEDINA ' M5 18 13 13 5 20 18 19 25 18
METROPOL 1TAN 72 s 37 43 40 60 49 43 64 2 19
MOUND Vo3 4T B e am e e e e e
NEWPORT 8 120 96 M0 BY  ®ar an e oee e as
0AK PARK HEIGHTS 6 47 85 Far ce ee e e e e
oRone B T T R Rt A ' T * R & R
PRIOR LAKE 2 1 27 25 25 B .17 17 v -
ROSEMOUNT irickling §1 63 88 tee e e e oo
ROSEMOUNT AWTF o - .. 2 9 4 3 k| 4 3 2 2
ST. PAUL PARK §8 77 47 48 47 %ee  am e e e
SAVAGE 24 22 1 15 13 10 14 15 s 78
SENECA ' .- 29 17 19 16 15 15 17 20 18 20
SHAKQPEE - 148 *_o_ - l - - . -—- - - - -
SOUTH ST. PAUL 38 22 22 3 L - -- -- - - e
STILLWATER 21 12 13 13 70 g8 W0 N 15 10
VICTORIA 89 45 52 %ee e e e e el
WACONIA . -- - - 33 53 4z 40 *eu - -

WAYZATA 34 .- e -- - -- -- . .e - --

ALL PLANTS EXCEPT
METRG (weighted avg.) 44 38 27 26 17 18 15 12 .15 12 14

ALL PLANTS {wefghted
average) 5% 52 k] 40 37 54 44 1 BT 24 18

ALL PLANTS EXCEPT
METRO-({actual average) §0 57 37 35 25 22 22 24 21 18 N

ALL PLANTS-{actual
average) 81 57 37 36 26 24 23 25 23 16 12

*Plant vhased out during previous year.
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Treatment Plant
ANOKA

APPLE VALLEY
BAYPORT

SLUE LAKE (POND)
BLUE LAKE
BURNSYILLE

CHASKA

CHANHASSEN

COTTAGE GORVE

EAGAN TOWNSHIP
EMPIRE

EXCELSIOR
FARMINGTON

FOREST LAKE TOWNSHIP
FOREST LAKE VILLAGE
HAST INGS

INVER GROVE HETGHTS -
LAKEVILLE

LONG LAKE

MAPLE PLAIN

MEDINA

METROPOLITAN

MOUNO

NEWPORT

0AK PARK HEIGHTS
0RCNO

PRIOR LAKE
ROSEMOUNT (ggjﬁzlgng
ROSEMDUNT AWTP

ST. PAUL PARK
SAVAGE

SENECA

SHAKOPEE

SOUTH ST. PAUL
STILLWATER

VICTORIA

WACONTA

WAYZATA

ALL PLANTS EXCEPT
METRO-{waighted avg.)

ALL PLANTS-(weighted
average)

ALL PLANTS EXCEPT
METRO-{actual average)

ALL PLARTS-(actual
average}

\EZARIE BT
89 a7 a5
65 52 30
38 B& 86
87 52 88
-—- an 36
74 63 e
79 75 74
70 *ou .-
81 80 78
75 &9 "-_-
92 9N Taa
a6 87 a8
- . L .
81 40 Lo
95 37 92
66 51 LET
75 78 84
75 88 93
90 86 93
92 90 90
£6 73 82
14 79 75
7% 54 72-
85 88
a8 93 94
82 78 80
74 .72 55
- - 90
88 66 79
34 2a 84
-- a8 94
'| '| L JR am
38 92 90
73 B4 87
57 68 66
78 Hew .
a3 85 89
68 75 a3 )
77 78 34
77 78 g4

EFFICIENCY FOR THE PERICD 1271-198]

“Planu phesed out during previous year.

TABLE A5
ANNUAL AVERAGE EFFLUENT PERCENT. REMOVAL

ANNUAL_AVERAGE BOD REMOVAL (%)
1976 137

160

B 1379 1980 198l
93 32 W
a8 Tau -
96 96 96
96 9% 95
57 9 92
a9 94 94
95 98 99
82 *ee ..
92 91 9
75 Few .-
74 81 *a-
a9 88 93
82 84 80
79 89 9
82 68 *..
93 93 92
79 95 93
93 32 9
92 30 87

Neu - -
92 34 a3
81 ag N
a8 a9 92
86 89 9z

18731978
91 $2 94 95 94
89 97 96 97 &4
97 95 95 95 96
94 94 85 9§ 95
68 &1 81 78 6
8 8 72 8 83
91 86 94 83 gl
81 91 9 92 93
¥ 92 95 88 77
8% 73 7 79 4
95 8% %4 93 92
92 92 34 86 93
g4 83 75 83 82
52 Hea s -
m N . -
. - -a -— -
86 94 93 9] 79
g 77 &8 M 78
w_ - - - -
91 92 94 93 93
78 12 Tew . .-
85 88 88 84 488
94 95 84 93 92
87 %ee e as ew
92 393 94 90 93
L. -a - - -
- %0 %0 85 80
0 83 93 91 92
85 a4 77 a4 84
86 28 a9 a8 87
8 38 as 88 8]



~Treatment.Plant
. ANOKA '
- APPLE VALLEY
 BAYPORT
" BLUE LAKE (POND)
BLUE LAKE '
BURNSVILLE
CHASKA
" CHANHASSEN
COTTAGE GROVE
EAGAN TOWNSHIP
PIRE
EXCELSIOR
“FARMINGTON
" FOREST LAKE TOWNSHIP
' FOREST LAKE VILLAGE
 HASTINGS '
'fﬂVER_GﬂOGéSHEI;HTs
LAKRVILLE
L LONG LAKE
;. MAPLE PLAIN'

S MEDINA

-""ETRQPULiTAN
' MOUND
* NEWPORT
% 0AK PARK' HELGHTS
" oRong
PRIOR LAKE
_anssM0uyr-(:;:itl;ng
ROSEMOUNT ANTP
ST. PAUL PARK
SAVAGE
SENECA
" - SHAKOPEE
SOUTH ST..-PAUL
STILLWATER
VICTORIA
. WACONTA
WAYZATA

ALL PLANTS (EXCEPT
METRC (weignted avg.)

ALL PLANTS (weighted
average)

" ALL PLANTS EXCEPT
METRO- (actual average}

ALL PLANTS- (actual
averaae)

%0

64

90
78
75
66
75
82
72
93
73

8
97

42

i3

a3
68

9z -

77
80

66
8
86
89
72
78
9
38
93
80

62

72

8z

78
]

76

88
55
g4

66

72
54

*

- 78

&1
80
7]
37
97
3
83
a4
9

‘a8 -

83
82
50 -
81
91
a2
87 -
75
96
28
LT
94
90
69

a3
g1
76

76

EFFICIENCY FOR THE PERIOD 1971-1381

ANNUAL AVERAGE TSS REMOVAL (%)
MR/ TN ETC NN N V[T VA 1}

g2’

85

"-gsl

86
75
9

LIS

57

-

a8
88

83

84

*Plant phased out during previous year.

94

%

95

94

53

-

n

93
87
86

86

TABLE A-6
ANNUAL AYERAGE EFFLUENT PERCENT REMOVAL

94

98 ~
C 87

96

73

85

90 -

97

- 79
86

9 -

g7

51

93
86

98
80
95
94

94
[:1:]
a8

a8

167

92
98

9 -

95

86

93
a3
N

90

9%
93

96

70

90

%4

84

90

89

90

98

94

96

63

&8

93

84

29

89

LE2ED

93

]

90

89

98

54

30

91

91

ToET

94

© 92

94

94
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TABLE A-7
INFLUENT BOD DATA 1971-1981

Annual Average Values, BOD {mg/1)
Treatnent P]antl 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 21 235 220 228 204 189 228 216 194 % -—-
BAYPORT 225 286 229 282 330 270 228 200 198 197 184
BLUE LAKE --- - 300 304 271 282 258 266 216 228 230
CHASKA (VA 196 200 185 222 241 203 200 258 220 229
COTTAGE GROVE 279 260 250 234 222 197 209 198 172 17 204
EMPIRE - T — —- —-- - - 208 181 234
FARMINGTON 279 400 329 957 453 452 447 338 203 *-_. -
HASTINGS 300 233 188 175 161 187 189 243 221 210 227
LAKEVILLE 144 150 213 426 373 570 432 290 257  *--- ——-
LONG LAKE 2120 1N 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 19 139 128
METROPOLITAN 247 267 256 256 24 266 246 215 205 215 208
NEWPORT 229 244 207 217 170 *--- - - - ——- ———
ORONO : 125 143 167 158 105 1m0 - 141 116 102 98 ko
PRIOR tAKE 189 118 140 m 104 10 76 103 *ee. - —
ROSEMOUNT —-- --- 70 246 213 220 203 198 193 165 177
ST. PAUL PARK 550 274 248 227 224  *eee e —— —-- --- -—-
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 16 146 118 121 MM
WACONIA --- ——- ——- ——- 169 676 341 o S --- ———
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 19 174 193

*Plant phased out during previous year,
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TABLE A-8
INFLUENT TSS DATA 1971-1981

Annual Average Va]yeé, TSS (mg/1)
Treatment Plant 1971 1972 1573 1974 _ 1675 1976 = 1977 1978 1979 1980 1987

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 ——- 2 364 347 361 324 N7 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 *-_. ---
HASTINGS 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
MEDTNA : 138 125 133 141 214 . 365 385 - 487 205 151 132
ME TROPOL ITAN 313 318 308 . 317 316 332 288 231 222 237 230
NEWPORT. 250 248 218 248 181 % ——— —— ——— o mm- -
ORONO 136 167 167 235 168 146 176 167 140 154 *-_-
'PRIOR LAKE 255 183 193 . 123 180 139 83 149 %o .. -
ROSEMOUNT —— - 50 230 268 230 226 235 202 236 221
ST. PAUL PARK 318 308 276 270 241 Kaes oo - . -
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 ——- - - R 187 381 - 270 *-—-- —_— o emm -
ALL PLANTS EXCEPT B ,
METRO- (weighted avg.) - 292 264. - 243 255 219 204 218
ALL PLANTS- (weighted : : o '

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) o . 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 STATISTItAL: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 1 12 12 15 10 16 16 17 20 13 22 22 22 26
BAYPORT 7 7 6 6 5 7 - 10 10 8 8 8 166 14 11 11 10
BLUE LAKE 10 11 7 8 9 15 14 10 10 13 20 22 15 W4 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 18
SAVAGE 20 26 26 5 9 30 34 41 7 12 42 42 59 9 15
SENECA 4 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;1o‘
STATISTICAL ANALYSES OF TOTAL SUSPENDED SOLIDS EFFLUENT DATA
FOR PLANTS IN OPERATION DURING 1981
TREATMENT PLANT EFFLUENT STATISTICAL DATA
TOTAL SUSPENDEB SOLIDS mg/1*

Tréatment 50% of Time ' - 75%<of Time 90% of Time

~ Plant 1977 19781979 1980 T98T 1977197871979 1980 T98T T§77_T§7B 1979 1980 IQEI
ANOKA - 2 13 10 10 12 16 2015 15 18 21 28 21 20 24
BAYPORT 0 8 7 7 7 12 1 10 9 9 15 12 13 11 10
BLUE LAKE M 13 N 8 6 17 28 1 M7 20 22 17015 9
CHASKA - 3 58° 43 11 13 71 8 83 15 16 121 120 130 18 22
COTTAGE GROVE 12 17 10. 7 5. 22 28 .16 13 8 a4 51 28 22 14
EMPIRE - T I S S S N | oM a2
HASTINGS 6 18 17 22 19 .24 2 .24 30 28 29 33 31 38 36
MAPLE PLAIN - 7 6 10 11 6 24 12 18 15 8 42 40 30 24 16
'METROPOLITAN 40 37 43 15 10 53 .65 8 33 24 88 78 137 60 . 47
ROSEMOUNT 2 3 2 20 35 3 3 2 5 7 &5 3 3
SAVAGE - 10 14 0. -4 5 16 2018 -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 1014 120 14 12 13 18- 16 21 15

*The data shows that for the percent of the t1me shown, the eff]uent concentration was ]ess than or. .
equal to the tabulated va]ues ‘ ‘



TABLE A-11
NUMBER OF PLANTS SHOWING

IMPROVEMENT OR DETERIQRATION
FROM 1980 TO 1981

Total Suspended Solids

Percent of Time
50% 75% 90%

Improvement 7 8 8
No Change 2] 1
Deterioration - 4 4 4

Biochemical Oxygen Demand

Percent of Time

50% 75% - 90%

Improvement 3 - 2 )
No Change 1 ] -

Deterioration 9 0 - 7

166
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Treatment Piant
Anoka

Bayport ‘
Blue Lake
Chaska
Cottage Grove
Enmpire
Hasiings
Maple Plain
Medina
Hgtropolitnn
Rosemount
Savage

Seneca

Stillwater

BOD  €COD 7SS
mg/1 mg/l mg/]
16 70 14
B 29 7
12 76 6
719 1)
12 47 7
3 2 2
20 100 22
12 s0 9
26 65 18
19 77 19
14 40 2
10 48 8
20 88 20
8 36 10

pH Range
7.0-7.8.

=L TR - ST = S -

-8-7.
.8-8.
.5-8.
.7-8.
L1-7.
-7
.3-8.
.5-7.
-6-8.
.5-8.
-2-8.
.7-8.
-0-7.

3
1
1
3

co

1981 ANNUAL- AVERAGE

TABLE A-12

:'TREATM[HT-PLANT EFFLUENT DATA

Dissolved - Fecal Coliform Turbidity C12 Used C12 Res. Settleable

Oxygen Geonetric Mean

g/ 1 MPK/ 100 mi NTU  ibs.
1.3 % 7 123
1.6 2 3 4
1.0 20 6 190
8.6 7 6 32
5.9 55 5 102
8.5 3 1 98.
6.2 N m 168
5.6 23 5 3
3.4 - 9 -
2.6 60 10 7823
6.1 3 4 2
8.8 ° k]! 6 19
7.8 4 9 912
4.8 5

N2

LA
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-

Solids
__mgst_

0.0
0.0
0.1
0.0
0.0
0.0

0.2
0.0
0.4
0.0
0.1
0.1
0.0

Nutrients

Jotal P KJ-N  HH3

mg/ |
3.

a.
3

th & un

4
4

.6

- -

~—

g/l mg/1
18. 14.

6.
22.
16.
8.

2.
32.
15.
13.
.]9.

32,

27.
14.

a.

6
K|
8

o

4

20.
il.

12.
26.

20.

10.

= T = |

[= B =1
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TABLE A-13

METRO AND SENECA SLUDGE QUANTITY

METRO PLANT :

) ____SLUI)GE PRODUCTION JAN FEUB MARCIH APRIL MAY JUNE JULY AUG SEP acT HOv UEC TOTAL
~PMettons T B e o D D A |
s e 808 | 709 b 8,024 ) 6,928 | 6,525 | 7,444 9,045 9,975 | 11,601 1,213 | 10,374 ] 104,794
AL, 2 22,969 ¢ 22,994 | 18,325 | 13,028 | 15,332 | 17,429 ] 12,323 | 13.130 | 10.852 | 15.961_| 10,506 |_ 10,641 182,930.)
). Press Lake 1,340 172 [ 1,500 | 1,592 1,119 1.362_ | __1.468 1,321 2,401 | 2,598 2,200 | _1.971|..19.644..
..... ) Total 32,427 {31,063 | 21.576 22,644 .1 23,379 | 25,316 1 21.233 | 23.476 | 23.228 | 3p.en | 21,910 | 22 886 307,418_|2
| bwy Tons Tiotal) : - ' "

o borsmo b zero | 260 | 2,009 | 2328 [ 1.980 | 2.4 | 2,23 2,532 | 2,869 | 3,270 | 73,140 2,874 1 29 736
- F41 Mo. 2 5,999 5,916 | 4,75 | 3,545 | 4,486 4,823 173,476 3,583 | 2,812 |” 4,062 i,522 2443 g 423
. press Cake ez | b eua | 752 | 570 g5 | 721 665 | 1,144 1295 |~ 1,00 | 1,003] 9,306 |

ola 8,786 8,356 7,439 6,621 7,036 7,522 6,437 6,780 6,825 8,627 6,696 6,340 87,465

e f.-Dey Tons{Sludge Solidsf....—. . S —_— - e
i E&L Mo, k1,948 1,835 | 1,758 | §,979 (1,596 .| __ 1644 | 1.812_} 20990 | 2,584 | 2967 | 2830 |  z2.60011_ 25.744__
_— __.‘Iﬁ&l,ith-,,z e hag2 | 1,645 | -3.552 | 2,692 | _ 3,539 | _ 396 | 2827 | 2,749 | 1,979 3,03 1,807 1,749 1 37,150
_ f. FressCake b sy | 280|614 | 752 | . s70 68K 121 665 | ).144 1.295 | 1,03 |__ 1.023]_ 9,18
o Tuta) . 5,924 5,423 5,705 6,245 _ 5,366 5,604 6,647 | 7,29 5,671 5,373 12.202

| Sludge Disposai "} |
__f Met_TJons N )
I 2 YL I T I o | 7.681 | _6,928 6,516 | 7,484 9,036 | 9,95 | 11,600 | 11,213 9,928] 80,312 _
o _[éiiﬂ‘j-”rl”k@}?qoﬁlﬁ 8,118 | 7,797 7,750 RLK] 13 9 } [1] 9 W o [t] 0 446 24,481
. 2inc | see9 | 6,29 | 3,930 ol o |___ 0 0 0 g [____o 0 0| 16,138
. 2 loadout.. | 17,080 ] 16,198 [ __14,312 13,028 {15,332 | 17,429 | 12,323 | _13.110 | 10,852 | 15,961 10,516 10,6411 166,842
| _press cake toadout{ 330 | 72 | _asm | 1,592 | a.an9 | 1362 | 1466 | 1,321 __2.4m 2.5 | zom | nan| 1968
T otal e 5889 | 6,206 | 3,953 | 7,691 | 6,928 { 6,506 | 7,044 9,036 | 9.966 | 11,601 | 11,213 3978|9450
Jutal Loadout 26,538 | 24,767 ] 23,623 | 14,963 { 16,451 | 18,800 | 13,789 | 14,440 | 13,263 | 18,559 | 12,717 |  13,058] 210,968 | 1
SENCCA PLART. 1 I I A I A I D R
,,,,, wet tons | 5084 | 5756 | 6,447 | 4,05 | 3,673 | 3,99 | 5097 | 4,670 | 5493 | s.423 | 4.9 |__4,311| 46,558 | 4.080 _
N ooryTons (Jotal) b ype3 | 1,249 1 3,399 | 829 | _mom_ | . me2. } 994 990 | _t,048 | 1,081 1 1,103 | o976 | 2,582
bry Tons {Sludye Solids 790 919 1,013 654 571 5A0 653 678 820 766 795 10 8,953




TABLE A-14

691

. 'METRO PLANT SLUDGE QUALITY
F&L Ho.1 SOLIDS | VOLATELES KN NN, -N P - "
VACUUM FILTER CAKE T P " 3 1 'c" o i ro In tr K Hy L
Jan _ 28.2 _64.5. 260 |_ 003 | 092 | 43 216 1 556 | 783 | t.8. |
| Feb 26.6 6.6 246 0.04 086 | 46 715 856 2.2
March 21.3 58.3 2.60 0.04 0.91 37 A sz | 1.5 T
- April 29.} h1.7 2.29 0.03 0.9% [1] 726 a2 24
| _May . ini sa4_ |- 209 | 0,03 _)_1.00 1) 629 1053 B P D
June 31.0 48.3 3.82 0.02 1.05 3 663 1273 2.0
Lduly 309 | 492 | - 2034 Q01 | 094 ‘40 LAy e
_ | Aug : ' 28.6 51.1 2.26 0.01 1. 14 53 658 741 o
| Sept . —29.2 | %580 |..-_2.53|..002 | l.22 _.| 6% 698 847 _ —
| oet 29.3 |- 594 | T 261 | 0.08 | 1.20" BT 689 M9 .
Mow_ 21.9 59.1 2,954 002 1 1.39 |- ™ 102 10
Dec 26.9 61.8 .M - 0.03 ] 1.23 51 565 177
g 28.8__ | 857 261 0.0 1.0 49 676 | 843 .
FAL_Mo.2 YF_Cake . - R R
Jan 26.4. 55.5- 0.07 1.29 . 69 %0 {_ 88 Y 18 -|_ 1.7 _
- feb - %.3 53.6 0,09 1.2z7__ | 80 Joares | a5 | 2.9 1.8
Warch s 76.4 48.2 - 0.07 1.23 56 960 920:. 1,64 1.3
— LLeria _ 7.4 51.5 007 | L3 15 T 0 N (T e N N O
My 29.3 53.} 0.04 .17 54 _le9 yo. - 2.0 | 1.5 _
1 dune ' 21.5 50.9 0.4 1.35 43 934 180 | 1.5 .7
N ‘ 29.1 48,0 0.0 1.3 a8__ _ 405 ne | 817 907 . b 1.8 |18
e lpg_ ] 2.8 /50,8 004 | 150} 72 | 788 . ‘ a_..]. 928 ] 932 | 2.0 1.7
Sept L 26.1 42.9 -0.06 1.60 80 ' ' 1060 | 990~ 54 3.8
) et -' 25.3 41.6 a_ | _ow__|. 189 ‘8BS 991 T N
Lo | Nov 21.9 50.9 1..349.}_0J0 | 221 | 18 ... 984 93 | 2.1
—_ pDec 2y _f 917 ) _ 402 |03 __|. 205 __| 61 _ : A 861 1107 L -
— Mg 4 26.% . 99.8 2 92A_L‘_nlnl.#‘ﬁ1‘51;._,,*5&___;ﬁ 8. - : - 951 976 2.3 ). 1.8 .
— .Press Cake - . - ) V - — T
| dan 40.4 69.4 2.77 0.10 2.33 125 1393
—__} Feb - = CH - = - A I
S 18.2 63.6__| __2.39 0.11 2.19 __105 __s3a_ | st -
.1 Aprid 47.4_ 1 62.8 | _._2.39 29,08 1 2.35% _138 1452__|..88 _ |.3.
) May 50.9 64.2_|._ 2,76 | _.0.06_ ) 2.55° 148 1845
June _ 45.9. | 59.6 3.55 0,06 2.8? 122 _4690 | 213
July B 7 51.6_ _2.94 007 _ | 265 . ] 102 - .63 _ |
— 1 nug 1 s0.7 56.6 2.30 | T0.06 2.69 149 1955 _
Sept |65 | __s00 | 263 0.08._ 1868 | ._928
I i 498 | _.s58.9. . |_.300.. | _0o08 N L) N
| Nov . 963 _ | 63.6_| 329 | 0.4 _ 1709
Dec 52.3 6.2 3.41 0.20 1622 :

-t A9 1605 1 291 1 000 | 206 L. 131 __
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TABLE A-15

SENECA PLAWT SLUDGE QUALITY

HEC SOLIDS  VOLATILES TKN Hit3-N p . :
vAcow £ILTER CAKE 3 z g % 3 Cd Cu Wi Pb In Cr K Ho PCB
" Taan 21.4 45.1 | 2.86 .07 1.15 5.9 690 |4z Tz | & T aa6 L T
— Iren 22.2 52.2 | 2.4 0,11 0,99 5.7 910 61 ) | sz _._426 e 1.8
—THarch 22.6 55.3 | 2.89 0.08 1.17 5.1 912 98 221 537 _ | 457 979 | 2.0 i -
| Aprii 24.1 46.9 2,63 0.06 1.25 1.5 1291 340 215 | 538 641 920 Z.;L__L }
May 23.1 15.2 3.16 0.06 1.37 10.8 945 163 279 610 734 892 1.5
o dune 0§ o225 | _ 48,9 | 390 _|_ 006 _| _1.73 9.3 g o2z | o | 620 sa] | -2 |24 | ..
R 24.9 | 496 | 286 | 0,05 L2 |__6.4 818 125 234 652 367 685 1.4
_{Aug | 21.6 13.9 2,75 o003 _ | __1.20_]_ 7.8 1010 365 241 |__607 519 613 _ L 2.2 ,
Sepl 216 3.6 | .29 | pos 1.33 12.6 1058 253 M0 556 426 716 1.9
R 21,3 9.8 |__2.77. ]| o0.04 1.50 12.6 3201 353 291 572 553 774 L8
Hov 24,8 43.8 1,36 0,08 1.3t 9.9 1118 192 240 512 197 758 2.2
——}.Dec 22,6 | 83.2...).__ 3.5 |_ 0.0 1.56 1.9 1048 65 212 516 366 I 890 1.7
Ay 22.1 45.9 3.00 0.06 1.3t | g4 {1 1016 __189 245 515 478 912 2.0




TABLE A-16

OUT-PLANT SLUDGE QUANTITY

LiL

TREATHENT PLANT | A _FEB MARCH | APRIL 1 wAy | Juwe  f Juty | oAuG | seer | ot | mov J-DEC b TOTAL | AVERAGE..
Anoka R — | - B I R . Y
__Gallons 443,800 } 339,200 ) 320,600 | 396,800 | 338,200 | 368,000 | 489,400 | 392,400 | 538,000 |381,200 | 3s0,800,: | 422,400 | 4,ii0,s00) 400,900
{ _Dry Tons 28.5 7.8 24.5 2710 | T4 %.2 314 26.0 3.9 1 227 | 26 |3 | T3 | zas
) Bayport | R " ._-
__Gallons 134,400 |} 108,800 | 150,100 | 137,600 | 128,000 | 140,800 | 118,400 } 124,800 | 105,600 121,600 | 112,000 [1;7,200_ [1.499.600] 125.000_
Dry Tons 11.5 8.6 11.3 9.8 9.1 10.6 0.8 | 10.8 1.7 3.5 9.4 96 | 87 | 89
Blue Lake = - i : e
Gallons 2,640,000 2,820,000 13,360,000 12,845,000 | 2,735,000 | 2,990,000 2,660,000]2,260,000 2,655,000 | 2,855,000 2,480,000 |2,940,000 [36,430,000]3,035.800
Dry Tons 527.3 575.0 665.1 — | 592.0 631.8 657.1 552.4 -] $20.9 .| 517.0 548.8 506,7 556.6 6,970,7 580.9 |
Chaska o e — i . N AU D I |
Gallons 240,000 | 205,000 | 350,000 ] 270,000 { 190,000 | 405,000 | 255,000 | 266,000 | 235,000 |185,000 | 205,000 _| 265,000 [3,071,000 |255,900_
Dry Tons 14.8 18.7 22.5 17.1 13.1 24.5- 15.7 16.2- 15.0 | 1.9 13.8 | 2003 | y996 4 166
Cottage Grove _ . ) 1 -
Galtons . 302,200 | 187,400 | 139,500 | 292,500 | 314,600 | 299,200 | 192,000 | 217,000 { 183,800 |279,200 {276,800 | 281,600_J,965,000 247,100
Dry fons 18.0 125 | 106 220 | e2e 17.6 1.4 21.0 20.2 | 208 |_21.1 [-19.4  [2226 | 1p6 .
Loire | ; J— — | — U IR I
—Dry_Tons._ 55.1 £1.6 60.2 A1t 6.1 |~ RIR kLI IO EUON..Y 2% NN S Y. SO 1-56.6__.
Hastings - __ i : i o [ U J
_ Gallens 289,400 { 184,400 89,600 _; 195,200 | 223,800 | 227,200 | 117,800 | 190,400°] 231,600 |160.400  [180,000 [117,000 P,208,800 [184,1G0
_ Dy Tons . 26,9 1__ 201 _11.0 21.0 281 K} D A 1.2 |- 23,7 | 298 | 200 29 9 17.7 _279.8 ‘A:;J.Vgﬂ_g_
Wap1& PTath — : - | O
__Gailons - - 83,000 1,800 [ -~ 8,000 4,000 8,000 | 8,000 | 24,000 - 120,000 | 4,000._) 160,800
Dry Tons 23.5 1.2 1.9 ~ 0.9 2.7 |09 | oz o 4T .08 398
Rosomount _ B I ) RS U AU R
]._Gallons 114,500 §131,000_ ) 132,000 | 115,500 [ 130,000 .| 115,500 | 126,500_| 142,000 | 137,500 [ 142,000 |136,500 _|134,500 _},557,500
bry Tons 54.9 $63 | 534 4 A48 | 412 | 48 | 509 [ 667 | 60,4 | sgo | s6.1__|51.5 883 ] 8.0
Savage . . . R N I . URTERU I I
J_Gallons "~ "} 25,600 _ |6s,600 | 85,600 | 12.800_ | 17.600__ -16.600. [ 16,000 | 22,400 .4 19,200 - _ | 22,400 [20,000.._ ). 3z3.600_. 27,000,
__Dry Tons 53 | 10.3 115 a3 2.8 6.2 3.3 .0 49 | 1 &8 _ | 4.1 _ 62,5 5.2
: §ﬁllwater . . T . | . ) . _ T _-_ : _‘_ 1 _-- B “‘____:77 - o .
Gallans 368,000 §390,400 | 438,400 425,600 | 444,800 "} 464,000 | $27.800 | 489,600 | 480,000 [464.200 [367.200 | 503,000 |5,383,000 | 448.600 |
fry Tons .. codee 80T A0S L a2.3 1 asn 1 ez ) spzod_e6.9.le.ssr Lo gzl a4 ) ars. 4. 264 Tone | 4v.6
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TABLE A-17

1981 SLUDGE QﬂALITY SUMMARY - QUT PLANTS ONLY
Al Samples - Dry Weight Basis From Sludge As Hauled

FATMENT | GALLONS ORY Cu Ni Pb In Cd cr Hg N PCB
TRPLANT HAULED TONWS F2T7.5. J%T.V.S. mg/kg w9/ kg mg/kg my/kg wgfkg wg/ky mg/kg pH Mily-2 KjN-% K-% p04_z mg/kg
4,410,800 | 314.3 §1.57 | 63.6 1312 254 447 1560 7.9 ‘1881 8.3 7.3 5.13 10.88 6.57 3.03 -
ANOKA H181-1753 | 195-327314-543 | 13541901 5.6-9.0 |1479-2457 6.0-1.1) 7.2-7.6 3.3-7.9 | 79-14.2| 0.3-1.2 | 1.5-4.3
PORT 1,499,600 | 118.7 [ 1.90 | 61.7 253 21 171 706 6.5 51 5.2 6.7 0.i5 §.29 0.33 3144 -
BAYFO 223-2791 2-31 108-273 464-828 5-10 30-98 1.2-16. 1} 6.3-7.0| 0.04-0.7| 1.9.6.3 0.2-0.5 | 0.6-4.5
. LAKE 16,430,000 16,970,748 4.92 72.5 1864 43 203 709 3.8 140 1.8 5.0 0.42 4.72 0.30 1.44 6.2
bLut 911-2381 | 25-57 [132-268 | 402-1092] 3.0-4.8 | 74-314 1.8-55 | 2.8-6,00.1-1.0 2.7-9.2 | 0.2-0.4 | 0.8-1.9 |3.0-10.8
CIASKA 3,071,000 | 199.6  1.82 | 68.8 576 40 102 721 6.2 n 3.2 6.9 0.25 7 1.i5 3.27 -
493-726 | 27-63 |71-122 589-875| 4.6-8.0 | - 234-622 1.9-4.2 1 §,3-7.2 ] 0.03-1.0} a.2-15.2 | 0.8-1.4 | 2.2-4.4
COTTAGE GROVE 2,965,000 | 222.6 § 1.8 | s4.0 556 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 Ja-8.3 | 7.2-2.7 13346 | 6.1-12.0] 0.3-0.7 | 2.4.3 .4
EMPIRE - 679.8 | 13.0 | 61.9 1162 3l 233 4676 10.6 149 6.4 B.1 1.00 5.75 0.17 3.79 -
987-1274 1 23-38  |209-262 | 3431-6317 | 1.0-15.8| 106-202 5.0-7.7 | 7.3-8.6 [0.7-1.3 | 45-79 }0.1-0.2 | 31.3.4.5
IIASTINGS- 2,204,800 279.8 .08 60.5 1955 2 340 990 4.7 15,653 2.3 7.2 2.03 6.48 0.29 2.54 _
1094-3971 | 24-40 |227-594 781-165313.2-6.0 | 8,18-22,854)1.1-3.2 | 7.0-7.5 | 1.7-2.7 | 5579 [ 0.2-0.4 | 2.2.3.4
MARLE PLAIN 160,600 | 39.8 §4.10 | 61.4 1035 44 254 526 7.6 62 5.0 6.2 0.39 2.65 6.21 1.05 -
: 444-1682 | 12-79 196-373 28-868 |3.0-10.4| 32-67 3.76.2 |5.4-7.1 | 0.2-0.6 { 1.5.45 ] 0.1-0.5 | 0.6-2.1
..... IOV P ) - - R i . |
ROSEMOUNT " 1,558,000 |643.3 9.98 - 99 3 273 338 6 134 _ _ - _ - - _
i 323,600 . 4.99 | 55.4 915 42 568 1027 9.0 405 64.7 6.9 0.82 3.7 0.14 1.80 2.0
SAVAGE 62.5 594-1207 | 33-47  [401-1006 | 740-1226 |6.9-22.0) 197-884 52-95 ' 6.4-7.1 | 0.6-1.0 § 1.0-6.1 | 0.1-0.2 [0.7:2.5
WATER 6,383,000 | 571.6 {42.55 | 51.0 523 26 153 1093 6.5 108 3.2 7.1 2.29 6.08 0.26 "3.61 -
ST 307-670 | 19-49 135-176 | 598-1558 |4.0-8.6 | 30-251 0.8-5.1 [6.9-7.3 { 1.5-2.8 | 4.1-11.1 | 0.2-0.4 1 2.0-4.4

*Most recent metals sample data from Junpe, 1979



TABLE A-18

 SLUDGE [IAULING SUMIARY

1981 sLubee DisPoSAL

Treatment Plant/
Disposal Location

JAN

FEB

MARCH

APRIL

AUG

ocT

NOv

| Anoka-cCoon Rapids Int.

443,800

339,200 |

320,600 _

396,800

Land_Spreading.

392,400

381,200

380,800 | 427,450

TOTAL
710,800

_Other

_Bayport—Oakdale Int,

134,400

108,800

150,400

137,600

124,800

Land Spreading

05,600 | 121,600

_112,000_

1,499,600,

Othex

{-Blue_Lake-Seneca

1,280,000

2,340,000

2,355,000

655; 000

540,000

795,000

585,000

1,090,000

36,430,000

3rd and Commercial

2,000,000

2,155,000

1,055,000

2,220,000

2,300,000

e Metro Plant

(2,320,000

1,862,000

1,390,000

Other

J-Chaska-Blos Lake
Shakopee 1Ink,

240,000,

205,000

350,000

266,000

185,000

235,000

205,000

3,071,000

Other

Cottage Grove-U_of M _
Dakdale Int,

102,200

29,000
1,500

186,000

141,900 |

33,200

296,200

85,200

Drying Beis

6,000

39,000

|_220,600_] 136,000

21,000

31,000

21,000

_226,000

__ 258,800

18,000

gLl

Other

_Hastings-1 of M______§}

e dAnd Spreading
Other

__ 289,400

66,000
118,400

89,600

190,400

| 185,600

48,000

__ 28,800

11,600

180,000

—16.000

67,000

Plymouth Int.

8,000

20,000

Landspreading

24,000

Josemount=3rd_and .Comm
Evpire Plant

114,500

132,000

142,000,

137,500

142,000

136,500 |

Other

| Savage-Landspreading__}

Drying Beds

22,400

22,400

30,000

Other

Sepeca Plant_ .

. — 29,600

Stillwater-Oakdale Int

1and Spreading___

433,400

[ __¥2.800_}

425,600

464,200 |

__ Dyying Peds

Other

5,197,900

6,306,800

5.119, 100

4,722,400

00 14,610,900 _

4,618,600

1.200,700.
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