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ABSTRACT .

This is the 1578 Quality Control Report of Wastewater Treatment
Plant Data for treatment fac11it1es owned and operated by the Metropo]itan
Naste Control Commission (MNCC) _ '

Dur1ng 1978, 91 bi1lion gallons of wastewater were treated at the
Comnission 's 19 treatment plants. This represented an increase of '
approx1mate1y 10 percent\in flow volume from the previous year. 0vera11
annual removal efficiencies for biochemical oxygen demand (BOD) and
total suspended solids (TSS) were 83 bercent'and 84 percent respectively.
Overall annual effluent concentrations for BOD and,TSS.were 36 mg/1 and-
38 mg/1 respectively as compared to 1977 effluent concentration of

38 mg/1 for BOD and 44 mg/1 for TSS.
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I. Introduction

During 1978, the Metropolitan Waste Control Commission operated 19
wastewater treatment plants located'within the seven county Twin Cities
Metropolitan Area. The purpose of this report is to summarize the
efficiencies attained by these treatment plants during 1978, and compare
1978 performances to past performances and performance goals projected
for 1978, | | |

The Metropolitan Waste Control Commission was established as the
area-wide operationa]'water pollution control agency by the Minnesota
Legis]dture through the Metropolitan Sewer Act in 1969. This Act gave
the Commission formal charge.to prevent, abate, and control water pollution
~in lakes, rivers, and streams of the Metropolitan Area. The discharge of
these responsibilities required that the Coﬁmission acquire, construct,
operate, and maintain all interceptors and treatment works necessary for
the collection, treatment,. and disposal of wastewater in the area.

The first section of this report explains the National Pollutant
Discharge Elimination System (NPDES) permitting pfocedures and existing
.effluent quality limitatiOns; In addition, an overall summary of treatment
efficiencies and effluent qualities obtained by the Commission's treatment
facilities is presented. |

In the second section of this report each treatment plant is analyzed
in detail. For each treatment plant there'is a quuid.and solids flow:
diagram, influent and effluent quality tabulations and trending charts, a
general discussion of plant history and 1978 operations, and statistical

analyses -of effluent concentrations. The statistical analyses of effluent




concentrations compare the 1978 effluent characteristics with those of |
the previous three years, and illustrates the effluent concentrations
and the percentage of the time these values occurred. In addition,

ash pond discharge data are presented for the Metropolitan Plant, and

- effluent heavy metals concentrations are shown for the Anoka ahd

Metropolitan Plants.



IT. Effluent Standards

In 1972, Public Law 92-500 was enacted by Coﬁgress whicﬁ stated that
the minimum goal fbr publicly owned  treatment works was to achieve secoﬁdary
treatment levels by July T, 1977. The July 1, 1977 deadline was eased with
passage of the 1977 Clean Water Act. Thernew legislatioh amended PL 92-500
‘and under cerfain cdnditions, al]owéd an extension of the requirement for
meeting secondary treatment standards to July 1, 1983.

Secondary treatment aé defined in the State of Minnesota water Pollution

Control Rules and Regulations, WPC-15, is as shown in Table 1.

TABLE 1
DEFINITION OF SECONDARY TREATMENT EFFLUENT - WPC-15

7 Consecutive

Constituent ' 30-Day Mean Day Mean
BOD - Biochemical Oxygen Demand, mg/1* 25 . 45
TSS - Total Suspended Solids, mg/1* 30 - 45
Fecal Coliform Bacteria, Number/100 ml** 200 400
Phosphorus, mg/1*** 1 -
Turbidity* 25 -
pH Range**** . 6.5 - 8.5 -

* Arithmetic Mean
**  Geometric Mean
***  In effect where discharge is directly to lake or reservoir
**k%x  Not subject to averaging
- During 1974, the National Pollutant Discharge Elimination System (NPDES)
program was established and all the Commission plants were issued discharge
permits by the Minnesota Pollution Control Agency (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 upon the water dua11ty standards of
- the receivfng waters and the pracficab11ity of attafning certain levels
of treatment under existing operating conditions.

Pefmits for five'of the Comission's treatment plants were refssued in
1978-and éff]uént quality standdrds were revised, The standards now in |
effect may be revised in'the future as receiving water quality standards
change'andras facilities are cﬁnﬁtructgd capab]erof achieving higher levels of
treatment. The NPDES effluent quality limitatfons in effect during 1978

are shown in Table 2.



. TABLE 2
NPDES INTERTM EFFLUENT LIMITATIONS - 1978*

Fecal Coliform :
Turbidity

: : ) MPN/100 ml Phosphorus
: 5-Day BOD, mg/1 1SS, mg/l Geometric Mean “NTU ) P
Treatiment Standards 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 avg
Anoka (b) At A1l Times = 45 25 45 30 400 200 25 -
Apple Valley Jan 1-Apr 30 - 20 - 10 400 - 200 25 -

. May 1-Dec 31 - 20 - 15 400 200 25 - .

" Bayport At A1l Times 45 25 45 © 30 - 200 Co- ‘1.0

Blue Lake At A1l Times 45 25 - 45 - 30 400 200 25 =
- Chaska At AT Times = - . 50 - 80 - 200 - -
Cottage Grove At A1l Times - 70 - 40 - 200 .- -
Farmington - - At A1l Times - 60 C - 55 - 200 - -
- Hastings “At A1l Times - 45 25 a5 © 30 400 200 25 -
Lakeviile Nov 1-Apr 30 - 95 - 60 - 200 - -
N May 1-Oct 31 - 50 - 60 - 200 - -
Long Lake Jan 1-Mar 31 - 65 - 45 - 200 - -
_Apr 1-Dec 31 - 35 Co- 45 - 200 - -
. Maple Plain - At A1l Times - - 25 - 30 400 200 - =
Metropolitan Jan 1-Apr 30 - 80 - 80 - 200 - -
: May 1-Oct 3] - 60 - 70 - 200 - -
Hov 1-Dec 31 - 40 - 40 - 200 - -
Orono At A1l Times - 25 - 30 - 200 25 -
Prior Lake At A1l Times - 30 - 35 400 200 -- -
Rosemount At A1l Times 45 25 45 30 400 200 25 1.0
Savage May 1-0ct 31 - 35 - 30 - 200 - -
o Nov 1-Apr 30 - 45 - 30 - 200 - -
Seneca- - At All Times 45 25 - 45 30 400 200 - 25 -

Stillwater ‘At A1l Times 45 25 45 30 - 400 200 _— 1.0
Waconia At A1l Times - 35 - 75 - 200 - -

‘(a) .General Requirements for‘Essentia11y‘A11 Plants:
e 1) The pH-shall not be less than 6.5 nor-greater than 8.5. These upper and lower limitations are
. not subject to averaging and shall be met at all times. : . :

2} There shall be no discharging of floating solids or Visib]e foam in other than trace amounts.

3} The discharge shall not contain oil or other substances in amounts sufficient. to create a visible
color or film, ) _
1ead—0.5~mg/1,

" (b} Additional 30-day mean permit standards for Anoka; chrom1um 0.4 mg/l copper-0.3 mg/l;

z1nc~0 5 mg/1, cyanide-0.5 mg/1.

-{¢) _For the period Jan 1-Juné 30, six month average for BOD shall not exceed 70 mg/1 and six month average
© for TS5 shall not exceed 60 mg/1. For the period July T-Dec 31, six month average for BOD shall not
exceed 45 mg/l and six month average for TSS shall not exceed 55 mg/1

Th‘s Tist is not a 'complete 11st of effluent limitations, but a compilation of- standards useful for
contro] purposes only. ) . ’




ITI. Summary bf Treatment Plant Efficiencies

Treatment plants operated by the Comﬁission are shown in Table 3
together with annual average flows, and BOD and TSS effluent concentrationé
and removals. Also included in Table 3 are sﬁmmary data on the overq]l_
operation of existing plants for the period 1971-1978.

Table 4 includes 1978 effluent BOD and TSS data together with

- nitrogen, phosphorus, turbidity, and fecal coliform bacterial counts

fdr 1978. 1In addition, Table 4 lists applicable NPDES effluent limitations
for fhe above parameters for each treatment plant operated in 1978.

‘During 1978, 91.biilion‘ga110ns of_wastewater were treated achieving
overall rembvai efficiencies of 83 percent for 80D and 84 percent for TSS.
The total vo]ume of wastewater treated.during 19?8 increased ffom that
treatedfin:1977 by 8 biiiion gailons.‘ The overall BOD removal efficiency
decreased_from 84 pércent in 1977 to 83 percent in 1978 whereas the overall
TSS removal efficiency of 84 percent reméined_unéhénged from 1977.

“0f the 91 bii]ion gallons of wastewafef received during 1978, 84
pércenf was treated at theiCommission's largest facility, the Metropolitan
wastewatér Treatmeht Plant. Approximately 10 percent of the total flow ‘
was divided between the nekt two larger facilities, Blue Lake and Seneca.
The remaining 6 peréent was treated at 16 sma]]ér planté scattered

throughout the seven county area.

Effluent quality during 1978 at the Metropolitan Plant improved

- over that of 1977. Average effluent BOD and TSS concentration values

during 1978 were 39 mg/1 and 43 mg/1, as compared to 1977 average
effluent BOD and TSS values of 42 mg/1 and 49 mg/1. This represents an

10



TABLE 3
FLOWS, EFFLUENT
CONCENTRATIONS , REMOVALS

FLOW {MGD) ) EFFLUENT CONCENTRATIONS, (mg/1) - REMOVAL EFFICIENCY, (%)

Annual Average Fiow {MGD) Annual Average BOD Annual Average 155 ' Arnual Average 80D - Annual Average TS$

1971 1972 1973 1974 1975 1976 1977 V978 1971 197z 1973 1974 1975 1976 - 1977 1978 1971 1972 1973 174 1975 1976 1977 - 1978 1971 1972 1973 1974 1975 1976 1977 1878 1971 1872 1973 1974 1975 1976 1977 1978

ANDKA 1.76  1.93 1.8 .78 1.62 1.77 1.92 2,01 20 29 36 21 16 1 9 12 24 3 40 g 1315 14 15 89 87 85 91 92 94 95 54 90 88 85 94 94 92 92 90
APPLE VALLEY 057 0.71 116 1.26 1.48 146 1.67 1.94 74 113 22 24 7 7 s 12 93 148 16 14 5 5 3 5 65 52 %0 89 97 96 97 94 64 55 95 9% 9 98" 99 98
BAYPORT 0.48 0.48 0.42 0.45 0.5 0.50 0.48 0.47 27 40 32 9 15 1" 8 2 43 28 15 10 8 0 8 83 86 85 97 95 95 95 9% 90 84 86 95 97 9 93 93
BLUE LAKE - - 3.94 6.78 9.05 9.03 5.8 12.49 - - 12 18 15 15 13 13 - - 2z 21 14 19 13 14 - - 96 94 94 95 95 95 - - 91 94 96 95 96 %
CHASKA 0.53 0.58 0.74 0.75 0.%1 0.81 0.75 0.97 3% 49 52 58 43 a2 44 78 72 86 79 g1 62 55 54 66 79 75 74 69 8 83 78 61 66 54 57 53 73 81 70 63
COTTAGE GROVE 0.62 0.85 ©.92 0.91 ©.91 ©0.91 0,97 1,31 53 52 50 36 25 55 39 34 83 70 93 84 6 25 23 28 81 a0 76 85 89 72 81 83 8z 78 66 71 85 86 90 36
FARMINGTON 0.35 0.30 0.40 0.35 0.5% 0.37 0.35 0.52 39 52 46 85 64 29 76 3 0 77 54 75 29 23 34 34 86 57 a6 91 86 94 83 - 9 73 74 76 79 88 g 86 g2
HAST INGS 0.91 1.14 132 1.29 1,29 ).30 140 .42 12 7 15 u 15 12 15 18 110 18 % .20 2 18. 20 96 97 92 8l 91 94 92 93 97 97 92 87 90 . 30 90 92
LAKEVILLE 0.45 0.36 0.33 9,37 0.50 0.38 0.3 0.48 3% 33 34 25 28 3 51 67 47 36 36 30 33 0 53 68 75 78 84 94 92 94 88 77 73 83 89 95 97 96 53 82
LONG LAKE 0.18 0.07 045 0.20 0.23 0.19 0.21 0.30 53 . 2 18 35 40 41 43 42 % 47 23 50 39 48 37 0 75 86 93 86 73 78 79 74 83 84 92 89 79 82 86 85
HMAPLE PLAIN  0.22 0.28 0.22 0.24 0,33 0.22 0.38 0.26 12 n 13 10 9 &g mn -1 o 13 13 19 12 16 16 10 90 86 . 93 95 89 94 3 92 68 79 89 90 86 88 91 96
MEDINA 0.7 0.09 0.07 0.08 . 0.9 0.07 008 0.14 12 9 14 10 13 1425 22 1115 16 13 13 15 20 18 g2 90 90 92 92 94 86 93 92 88 88 9 91 96 aa 98
METROPOLITAN 213 213 202 1% 202 1% 794 210 84 72 45 42 41 67 42 39 72 54 37 43 40 60 43 a3 66 73 82 a4 83 75 83 g2 77 83 88 86 87 82 83 81
DRONO ¢.20 0.25 0.27 0.3% 0.3z 0.31 0.3 0.46 15 10 o -6 8 8 12 24 19 15 10 10 nooa 21 32 88 93 94 46 94 a3 g1 79 86 N 84 9% 93 88 88 81
FRIOR LAKE 0.19 0.2 0.3 0.7 0.3 0.44 0.0 0.0 34 26 28 22 24 B 22 24 28 33 27 25 25 28 17 17 82 78 80 80 77 68 n 78 89 82 86 80 86 80 80 88
ROSEMOUNT - - 0.20 ©0.20 0.22 0.24 0.27 0.29 - - 7 23 16 M 3. - -2 9 4 3 3 4 - - 90 91 92 94 93 93 - - 96 96 98 . 99 99 98
SAVAGE 0.31 0.33 0.29 0.38 0.42 0.38 0.33 0.37 22 . 28 28 27 21 20 4 27 24 28 14 15 13 10 14 15 84 88 84 85 88 a8 84 85 91 96 95 94 95 9% 94 34
SENECA - 7.76 10.12 5.8 10.34 10.81 11.72 12.71 - 29 16 15 n 15 16 21 - 29 17 19 6 15 15 17 - 88 94 94 95 94 93 92 - 88 93 9 o 53 93 93
STILLWATER 214 1.9 1.8 1.92 2.09 2,00 210 2.2 24 17 14 12 n 8 12 10 23 12 13 13 710 8 10 73 84 87 92 93 94 90 93 80 90 90 93 97 93 93 94
WACONIA - - - - 0.23 ©0.26 0.25 0,20 - . - - - 17 62 52 3l - - - - 33 53 42 40 - - - - 90 90 85 90 - - - - 82 86 84 89
ALL PLANTS

EXCEPT METRD 26 L & 33 43 32 33 52 38 27 % 16 177 19 44 38 27 % 17 18 518 83 85 89 90 93 93 93 92 82 83 88 93 93 3 93 93

ALL PLANTS 239 244 238 238 245 228 227 24% 8l 67 43 40 38 60 38 k[ 69 . 52 36 40 37 54 44 8 8 75 83 85 84 77 a4 83 78 83 aa 87 88 . 83 84 84

11
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TABLE &

1978 ANNUAL SEMMARY
TREATMENT PLANT EFFLUENT QUALITY DATA

" Effluent Concentrations

* Treatment o Hastewater Flow 1978 Avg. 80D, mg/1 T55, ma/1 Fecal Coliform Nutrients, mg/1 Turbidity
Plant - Design 1978 Percent : Geometric Mean Total P Kji-N NTU
Flow Average Removal MPN/100 ml - )
.- NPDES 1978 NPDES . 1978 NPDES 1978 NPDES 1978 1978  NPDBES 1978
mgd mgd BOD TSS  Limit Avg: _Limit Avg. Limit Avg.  Llimit = Avg. Avg. Limit Avg.
Anoka 2.46 2.01 94 a0 25 12 . 30 % 200 40 3.0 18.3 25 8 .
Apple Valley (1) (a) 1.50 1.94 94 98 20/20 12 10/15 6 200 16 4.4 21.5 25 6
Bayport 0.65 0.47 96 94 25 8 30 8 200 2 1.0 0.3. 5.7 4
Blue Lake 20.00 12.49 95 a6 25 13 30 14 200 9 . 3.9 16.4 25 - 11
Chaska 0.7% 0.97 61 €3 50 78 80 66 200 20 2.6 14.2 30
Cottage Grove 0.90 1.31 83 86 7n 3a an 28 200 43 5.0 25.6 15
Farmington 0.59 0.52 9N 82 60 k3| 55 34 20n 18 18.3 16.5 ° 19
Hastings _ 1.83 1.42 93 92 25 18 - 30 - 20 200 26 4.6 27.9 25 12
Lakeville (2) n.2% 0.48 77 82 95/50 67 60/60 68 200 84 4.8 19.8 74
Long Lake (3) a.19 0.30 74 25 . 65/ 35 42 45/45 30 2no 21 - 5.0 18.8 21
Maple Plain 0.20 0.26 92 96 25 11 30 10 200 45 3.7 9.6 6
Medina 0.10 0.14 93 9% @ ----- 22 eeae- 18 -. -- 4.5 12.8 9
Metropolitan (4) (b) 218 210 82 81 80/60/40 39 ‘80/70/40 13 200 198 2.4 13.9 19
Trono n.40 - 0.46 79 a1 25 - 24 30 0 32 200 27 2.9 12.8 25 12
Prior Lake 0.24 0.01 78 88 30 24 35 17 200 -6 6.4 16.5 14
Rosemount 0.60 0.29 . 93 a8 25 - 13 30 4 200 1 1.0 0.4 30.5 25 . 5
Savage (5) 0.36 0.37 85 94 .35/45 27 30/ 30 - 15 200 2] 4.5 12.0 13
Seneca 24.00 12.71 9z 93 25 21 30 17 200 12 1.0 24.2 25 10
Stillwater ‘ 3.02 2.21 93 a4 25 0 30 10 200 2 1.0 0.4 15.5 7.
Waconia 0.20 0.20 90 89 35 31 - 75 : 40 200 0 4.0 19.0 25
{1} Jan 1-Apr 30/May 1-Dec 31 {2) There 'are additional NPDES 1imits for the Anoka Plant. These 30-day limits. are:
(2) MNov 1-Apr 30/May 1-Oct 31 ) chromiym-0.4 ma/1, cépper-0.3 mg/1, lead-0.5 mg/1, zinc-0.5 mg/1, cyanide-0.5 mg/1.
(3} Jan 1-Mar 31/Apr 1-Dec 31 . _ ] : . : )
(4} Jan 1-Apr 30/May 1-Oct 31/Nov 1-Dec 31 ) {b) For the period Jan 1-June 30, the six month average for BOD shall not exceed 70 mg/1
(5) May 1-Oct 31/Nov 1-Apr 30 : and the six month average for T3S shall not exceed 60 mg/)1. For the period Jul 1-Dec_31,

the six month average for BOD shall not exceed 45 mg/1 and the six month average for TSS
shall not exceed .55 ma/1. ‘ Co :



imprdvement overl1977 BOD and TSS values of 7 percent and 12 percent

" respectively.. Removal efficiencies for BOD and TSS decreased from 83

percent and 83 percent in 1977 to 82 percent and 81 percent in 1978.
Although the average effluent concentration of all plants except

Metro was well within standards set for secondary treatment.as defined

in WPC-15, the average effluent quality for all plants except Metro

declined s1ightly from the previous year. Average effluent BOD énd {

- TSS concentration values during 1978 were 19 mg/1 and 18 mg/7, respectively,

~as compared to 1977 average effluent BOD and TSS values of 17 mg/1 and

i5'mg/1. Annuai,average'eff]uent values for these smaller p]ants were

1owef'than app]icab1e standards by 28Ipercent for BOD and 40 percent for

TSS. Removal efficiencies were 92 percent for BOD and 93 percent for TSS.
Figure 1 illustrates the trend in effluent quality data for the

- largest plant, fhe Metropolitan Plant, as compared to the overall

performance of the othérrplants for the past eight years.

B Statistical analyses ofreffluent BOD and TSS data are presented in

Table 5 and 6, respectiyely. These tables compare the 50, 75, and 90

percentile BOD and TSS values of 1976 and 1977 with those of 1978 for

each of the treatment plant effluents. An explanation of the tables

is that for the percént of time shown, the effluent concentration was

equal tb_or lTess than the tabulated value. For éxamp]e, in Table 6

the effTuent suspended solids value for the Anoka Treatment Plant was

equal to or less than 13 mg/1 50 percent of the time, equal to or less

than 20 mQ/] 75 percént of the time, and equal to or less than 28 mg/ 1

30 percent of the time during 1978. A statistical analysis such as this

can be used to compare treatment efficiencies achieved at each plant

13




Effluent BOD Concentration, mg/}

Effluent TSS Concentration, mg/1

FIGURE .1

BOD Percent Removal and Effluent Concentration Trends
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TREATMENT
PLANT

ANOKA
APPLE VALLEY
BAYPORT
BLUE LAKE
CHASKA
- COTTAGE GROVE
~ FARMINGTON
HASTINGS
LAKEVILLE
LONG LAKE
MAPLE PLAIN

. MEDINA

"METRO
ORONO
PRIOR LAKE
ROSEMOUNT
. SAVAGE
SENECA
STILLWATER
WACONIA

TABLE 5

* STATISTICAL ANALYSES OF BIOCHEMICAL
OXYGEN DEMAND EFFLUENT DATA FOR
1976, 1977, AND 1978

TREATMENT PLANT EFFLUENT STATISTICAL DATA

BIOCHEMICAL OXYGEN DEMAND, ma/1*

50% OF TIME

1976

1977

1978

H
10

6
11
61
28
23
16
59
30

7
20
40
15
18
11
26
18

8

75% OF TIME

. 90% OF TIME

1976

14

6
20
20
49
70
39
16
a4
54

8
80
10
40
18
24
19
11
89

1977

10
6
10
15
58
44
111
19
48
61
17
51
12
28
18
30
20
14
54

1978

16
16
10
14

1976

22
18
26
24
114
95
50
22
76
73
21

B

16
59
24
37
28
14
137

1977

13
10
16
20
98
69
175
29
78
89
26
62
20
53
23
42
28
24
140

* The data shows that for the percent of time shown, the effluent
concentration was equal to or less than the tabulated values.
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- TABLE 6 |
STATISTICAL ANALYSES OF TOTAL SUSPENDED
SOLIDS EFFLUENT DATA FOR
1976, 1977, AND 1978

TREATMENT PLANT EFFLUENT STATISTICAL DATA

_TOTAL _SUSPENDED SOLIDS, mg/1*
* TREATMENT 50% OF TIME 75% OF TIME 907 OF TIME

PLANT - - 1976 1977 1978 1976 1977 1978 1976 1977 1978
ANOKA - 13 12 13 19 16 20 28 - 21 28
APPLE VALLEY 2 2 6 4 a - 8 10 6 11
BAYPORT - 7 10 8 10 12 10 13 15 12
BLUE LAKE 18 11 13 24 17. 18 29 2N - 22
CHASKA . 33 36 58 66 71 88 = 122 121 120
COTTAGE GROVE 18 12 17 28 22 28 48 44 51
FARMINGTON 21 30 ‘32 30 39 42 - 38 -58 55
HASTINGS 17 16 - 18 24 28 . 25 - 34 29 33
LAKEVILLE - 36 49 60 48 64 80 65 87 114
LONG LAKE 37 34 27 65 - 44 39 . 95 58 52
MAPLE PLAIN -7 7T -6 30 24 12 - 48 a2 40
MEDINA -- -- 16 -- -—- 22 -- -- 34
METRO 48 - 40 37 77 53 1 104 88 78

- ORONO - _ 0w 9 - 20 24 17 36 39 26 98
PRIOR LAKE 27 12 13 32 .24 28 40 - 36 - 33
ROSEMOUNT 3 2 3 4 3 5 6 5 7
SAVAGE ' 9 10 14 n 16 20 14 29 25
SENECA 14 - 14 18 18 19 27 22 . 27 .
STILLWATER 9 -7 - 10 12 10 14 16 13 18

~ WACONIA 52 38 -- 66 48 - 86 n .-

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

16



duriﬁg 1976 -and 1977 with those échieved dﬁring 1978.

Statistical analyses présented in Table 5 illustrate that the 90
“percentile values for ef%1uent BOD concentrations in 1978 decreased
from thoﬁe of 1977 at nine-plants, increased from those of 1977 at eight
p]ants and remained the same at one p]ant; Table 6 illustrates that the
90 percentile values for effluent TS§ concéntrations in 1978 decréased
from those of 1977 at eight plants, and increased from those of 1977 at
ten p]ants.' |

0f the plants that experienced effluent'qua1ity deterioration during
1978, ive plants treated wastewater volumes in excess of their design
capacfties. In addition; fncreases in flow of up to 49 percent from the
previous year were observed at eleven additional pTantS.

Corrective measures ére planned at many of the plants where effluent:
quality deteriorated in 1978. Chaska, Cottage Grove, and Savage have
,_-plant 1mprovements 1n progress with completion set for mid-1979. The .
Farmington and Lakeville Plants will be phased~out in mid-1979 and their
flows diverted to'the Empire Plant for treatment. Orono and Long Lake
will also be phased out and their flows diverted to Blue Lake upon
completion of the Orono-Long Lake Interceptor.

During 1978, the'Commission‘continued to utilize a.recently impiemented
triteria by which to Eapidly assess plant perfofmance. The assessment is
made in terms of three parameters: Frequency (F), Severity (S), and
Noncompliance Index (NCI)}. |

Frequency (F) is the frequency of compliance with NPDES standards.
It is calculated by diViding the total number of BOD and TSS analyses
- complying with standards by the;total number of‘BOD~and TSS analyses

“performed and expressing the result as a percentage.

17




~ Severity (S) is the deviation.from the standard for those BOD and TSS
éna]yses which exceed NPDES standards. It s determined.by locating the
median value of those vajues exceeding standards and'expressing the deviation
as a percent of standard.

In judging the performance of plants, both the freguency and severity
must be considered; therefore, noncompliance index wés developed to allow

"a rapid, single-number, aséessment of performance. The noncompliance
index (NCI) is determined_by multiplying the percent severity by the
non-compliance (100 - frequency) and dividing by 100.

During 1978, frequency and severity goals were included .as program
objectives for all treatment pTants operated by the Commission. These
goals were arrived at after réviewing past performance and NPDES permit
limitations for each of the-p]énts._

Tab1é 7 compares frequency gdaTs with actual 1978 va1ues; The
nearer the frequency number is to 100 percent, the better'the plant
performance as related to eff]ueﬁt:qua1ity staﬁdards.'

Table 8'compares severity goals with actual seVerity values from
1978. The Targer the severity numbér, the greater the magnitude of
violations of effluent standards.

Table 9 compares noncompliance index goals (calculated using
frequency and severity goals) with actual 1978 values. A Tow noncomﬁTiance
index indicates better overall compliance with effluent quality standards. -

Table 10 summarizes data from fab]e.7, 8, and 9 and compares it

with previous year performance.
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Treatment Plant

Anoka

Apple Valley
Bayport

Blue Lake
Chaska
Cottage Grova
Farmington
Hastings
Lakeville
Long Lake
Maple Plain
Hetropolitan
Orono
Rosemeunt
Savage
Seneca
Stillwater

Treatment Plant

Anoka

Apple Valley
Baypart

Blue Lake
Chaska
Cottage Grove
Farmington '
Hastings
Lakeville
Long Lake
Maple Plain

* Metropolitan
Orono
Rosemount
Savage

Seneca
Stillwater

Treatment Plant

Anoka
Apple Valley
Bayport
Blue Lake
Chaska
Cottage Grove
Farmington
Hastings
Lakeville
Long Lake
Mapte Plain
Metropolitan
QOrono -
Rosemount
Savage
Seneca
Stillwater

COMPARISON OF ACTUAL WITH GOALS

TABLE 7
FREQUENCY - 1978

Frequency Goal, %

COMPARISON OF ACTUAL WITH GOALS

TABLE 8
SEVERITY - 1978

‘Severity Goal, %

HON COMPLIANCE INDEX - 1978

- Noncompliance [ndex Goal

TABLE §

COMPARISON OF ACTUAL WITH PROPQSED

)
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Actué1 Frequency, ¥

Actual Seﬁerit ¥
27 '

Actual Noncompliance Index
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ACTUAL FREQUENCY, SEVERITY, AND NONCOMPLIANCE INDEX VALUES

TABLE 10

FOR 1978 COMPARED TO ACTUAL 1977 VALUES AND 1978 GOALS -

Stillwater

20

Frequency Severity Noncompliance Index

Actual Actual = Goal Actual Actual Goal Actual Actual Goal

Treatment Plant 1977 1978 1978 1977 1978 1978 1977_ 1978 1978
Anoka 97 93 93 33 27 33 1.0 1.9 2.3
Apple Valley 99 86 90 65 20 66 0.6 2.8 6.6
Bayport 98 99 92 20 12 33 0.4 0.1 2.6
Blue Lake 98 97 93 20 4 25 0.4 1.3 1.8
Chaska: 75 56 84 51 66 50 12.8 29.0 - 8.0
Cottage Grove 90 91 g2 60 65 3 6.0 5.8 2.6
Farmington 79 91 85 113 19 60 23.7 1.7 9.0
- Hastings 89 86 90 20 20 33 2.2 3.0 3.3
Lakeville 78 60 85 36 33 33 7.9 13.2 5.0
Long Lake n 75 75 29 22 33 8.4 5.5 8.2
Maple Plain 87 94 88 40 35 40 5.2 2.1 4.8
Medina 76 78 85 40 4 33 9.6 9.7 5.0
Metropolitan 74 85 75 24 20 40 6.2 3.0 10.0
Orono 95 65 92 36 52 45 1.8 18.2 3.6
Rosemount 97 97 93 16 20 20 0.5 - 0.6 1.4
Savage 88 93 75 21 14 33 2.5 1.0 8.2
Seneca 93 86 93 - 20 43 - 33 1.4 6.0 2.3
g6 99 g5 68 48 2.7 0.5 1.6



The performance of treatment plants in 1978 towards meeting frequency
and severity objectives is summarized in Table 11.
TABLE 11
SUMMARY OF TREATMENT PLANTS 'MEETING FREQUENCY AND
SEVERITY GOALS DURING 1978

Plants Meeting Both Indfces  Plants Meeting One Index Plants Meeting Neither Index

Anoka Apple Valley Chaska
Bayport _ Blue Lake Cottage Grove
Farmington : Hastings Medina

Long Lake : Lakeville Orono

Maple Plain Stillwater Seneca
Metropolitan

Rosemount

Savage

A comparison of 1978 frequenéy and severity data with 1977 data shows
that goal attainmenf in 1978 was less successful than in the pre#idus\year.
The majority of plénts met at least one of the projected goals for 1978.
Factors iﬁf]uencing goal attainment included industrial waste problems,
hydrau]ic or organic over1oéd1ng, plant equipment malfunctions, algal
growth in effluent ponds, and effluent chlorination interferences. It
s anticipated that with completion of several plant improvement projects
in 1979, and the phéSeout of several plants in 1979, that goal attainment
will be more easily achfeved. |

During 1978, the Metropo}itan Treafment Plant expansion program
continued. Work is continuing on new secondary and final process units
and on four sludge processing projects. Start-up of the new pretreatment

" and primary systems was initiated in March, 1978. Construction was completed

| on the Prior Lake Lift Station in May, 1978, and operation of the Prior Lake
Treatment Plant was terminated. Final work was completed on the Waconia
Interceptor'and operation of the wacoﬁia Treatment Plant was terminated in

January, 1978.
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Improvements to upgrade effluent quality were underway at the Chaska,
Cottage Grove, and SaVage Plants. These improvements include the
construction of additional process units td treat increasing wasfewater
;strength and flow. |

Construction is continuing on the 6 mgd Empire Treatment Plant. A
seven-mile 1ﬁterceptor‘sewer to serve the facility is also under construction.
By‘mid-1979, the plant and interceptor will be completed allowing for the
existing App]e Valley;'Farmington, and Lakeville Treatment Plants to be

c]oéed.
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IV, Individual Treatment Plant Reports

This section contains the individual treatment plant reports for
1 1978. A summary listing of each treatment plant and corresponding
treatment process, design flow, and receiving water is shown in Table
11, Figure 2 shows the Tocations of each treatméht'plant. For each
plant report there is an introduction briefly describing the history
| of the plant, its design basis, 1978 pTant operations, and a statement
regarding the future of the plant. The 1ntroductidn is fo]]owed‘ﬁy a
liquid and solids flow diagram of the treatment process together with
a graphical presentation of flows for individual months of 1978 and
annual averages for 1971-1978. Moﬁth]y fiow data are shown as a
vertical bar corresbonding to the range of flow for that month with the
' tdp ¢ross bar representing the maximum f1owjand the_bottom cross bar
the minimum flow. A so1id line connects the vertical bars and is drawn
to the average wastewater flow for that month. On the wastewater f1dw_
graphs the horizontal dashed Tine represents the design flow for that
plant. Flow data ére followed by 1978 Month]y'lnf]uent and'Effluent
QuaTity Summaries. These-tab]és contain monthly and annual average data
onuvirfua11y all of the parameters for which the influent and effluent of |
that plant are analyzed.

-‘Grapﬁs of BOD and TSS for 1978 show a vertical bar which encompasses
the maximum and minimum parameter range for that month. The sb]id Tine
connects the monthT& averages, and the horizontal dashed Tiné'on the
‘effluent portion of the graph is the NPDES standard (30 day mean) for
_that plant. Fecal coliform dafa_are also presented gfaphica]]y with the

1971-1978 annual averages (arithmetic'average of monthly geometric means)
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shown on ohe graph and the 1978.month1y gecmetric ﬁeans shown on another
graph. A dashed Tline 1s'drawn at a fecal coliform concentration of
ZDO-MPN/jbo_ml which iﬁ theLNEDES standard (30 déy geometric mean) for

all treatment plants. Finally, plots of effluent BOD and TSS are shown
~illustrating the percent of the time the effluent concentrations were

Tess than or equal to”a given value. On these graphs, data from i974-197f
are compared to data obtainéd during 1978. Additidnd] tables for effluent
heavy metals are presented for the Anoka_and Metropo]itan Plant as well as

ash pond effluent data for the Metropolitan Plant.
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Treatment
Plant

Anoka

App]g Valley
Bayport

Blue Lake
Chaska

' Cottage Grove

Farmington
Hastings
Lakeville

Long Lake
Maple Plain
Medina

Metropolitan

Orono

Prior Lake
" Rosemount
Savage

Seneca

S0, St. Paul (1)

Stillwater

Waconia

TABLE 1]

1978 WASTENATER TREATMENT PLANTS

Treatment
Process

Activated Sludge

Activated Sludge

(Complete Mix)

Activated S]ﬁdge
(Contact Stabilization)

Activated Sludge
(Complete Mix)

Activated Sludge
(Contact Stabilization)

Activated Sludge

. (Contact Stabilization)

High-Rate Trickling Filter
Activated STudge |
High-Rate Trickling Filter
High-Rate Trickling Filter
High-Rate Trickling Filter
Activated Sludge

Aerated Pond

Aétivated Sludge

Activated S]udge

High-Rate Trickling Filter

Physical-Chemical

High-Rate Trickling Filter

Activated Sludge
HfghARate Trickling Filter
Act1vated S]udge
High Rate Trickling F11ter

Design
Capacity, mg/d

Effluent
Receiving Water

2.46
1.50

0.65
20,00
0.75
0.90
- 0.59

1.83
0.25

0.19
0.20
0.10

218
0.40

0.24
0.60
0.36

24.00

10.00
3.02
0.20

Mississippi River

‘Ditch to

Vermillion River

St. Croix River
Minnesota River
Minnesota River
Mississippi River

Vermillion River
Mississippi River

Verm11Tion River

Long Lake Creek to
Lake Minnetonka

Painter Creek to
Lake Minnetonka

Seepage Pond
(No surface d1scharge)

M1ss1531pp1 River

French Lake to
Lake Minnetonka

Credit River

Mississippi River

"Creek to Minnesota River

Minnesota River
Mississippi River

St. Croix River

- Burandt Lake

(1) Ma1Tta1ned as a pre-treatment fac111ty, but may discharge in an emergency s1tuat1on.
uent 1s normally: pumped to the Metropo11tan Plant.
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ANOKA WASTEWATER TREATFENT PLANT

Description:

The Anoka Wastewater Treatment Plant was built in two‘stéges.ﬁ The
origina1'p]ant, constructed in 1954-1955, had a capacity of 1.4 mad.
Expénsions complgtéd_in 1969 increased the p]dnt to 1ts present capacity
of 2.45 mgd. Biological treatment of wastewater is accomp1ished‘by the

conventional activated sludge process.

Plant Operations:

The daily éverége wéstewater,fTow to the Anéka Plant 1ﬁcreased from
1.92 mgd fn 1977 to 2.02 mgd in 1978. At no time during'1978 did the
~monthly average flow exceed the design capacity of the plant. NPDES
permit limitations were violated during eight months of the year. With
the exception of sﬁspended solids and fecal co]fform noncpmpliances in May,
all permit viojations'hertained to heavy metﬁls,particufar]y copper and‘
cyanide. These Qiolations wefé.the result of uhaécepfably high industrial
| wéste'deCharges of'copper and cyanfde into the plant. The suspended solids
and fecal coliform vip]ations in May were the direct result of the toxic'effecf
of the heavy méta]sf Overall éffluent quality in 1978 deﬁ]ined slightly from
the previous year.- Statistical ana]yses of data show the following trend in |
effluent BOD and TSS from 1976 to 1978. o
Effluent Concentrations, mg/1*

50% of Time 75% of Time ' 90% of Time

1976 1977 1978 - 1976 1977 1978 1976 1977 1978
BOD 9 7 N 14 10 16 22 13 22
TSS 13 12 13 19 16 20 : . 28 21 28

* Percent of time effluent concentration equal to or less than value shown.:
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Plant Future

“This p]ant is cons1dered one of the Comm1ss1ons permanent tredtment

‘ fac111t1es and 1s expected to operate for some time in the future

29




ANOKA WASTEWATER TREATMENT PLANT
FLOW DIAGRAM
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MONTHLY SUMMARY OF INFLUENT QUALITY

: TREATMENT PLANT:  ANOKA
WASTEMATER . o TOTAL ’
_MONTH . FLOW TEMP. 80D cop | - TSS KI-N- NH; . P pH RANGE
NED . °F mg/1 mg/1 mg/t | mg/1 mg/1 mg/1
- 1.84 59 T @z 187 28.9 18.7 5.9 7.9-8.7
JANUARY ‘ :
1.89 59 225 495 150 27.8 16.8 6.2 7.8-8.6
FEBRUARY -
" 2.00 59 195 302 140 22.8 17.6 4.9 8.0-8.4
MARCH §
2.00 59 203 406 159 24.4 20.6 5.1 7.8-8.4
APRIL - ‘ : .
' 2.06 62 188 385 163 23.7 174 | 50 7.1-8.5
MAY . . )
2.16 69 180 339 175 Co1.s 16.8 4.7 7.5-8.3
JUNE
2.12 | s 328 182 246 | 186 1 5.2 7.5:8.7
JULY .
2.19 7 157 201 157 17.3 14.2 3.7 7.3-8.2
AUGUST ) ‘
e 2,08 70 193 4n 197 23,5 20.0 5,2 7.7:8.1
SEPTEMBER _ : : .
2.00 " 68 704 302 147 22.4 | 19.8 4.4 7.7-8.1
OCTORER
' 1.95 67 217 70 182 25.0 21.0 4.8 7.6-8.1
NOVEMBER
) 1.8 60 241 390 165 28:9 23,5 5.3 7.7-8.1
DECEMBER
1978 AVERAGE 2.01 64 199 365 164 24,2 18.8 | 5.1 7,1-8.7
1977 AVERAGE 1,92 64 175 363 176 25.7 8.4 6.1 7.1-9.5
" MONTHLY SUMMARY OF EFFLUENT QUALITY
. ANOKA
+ Se0 Table 2 TREATMENT PLANT:
TFECAL COLIFORM T
MONTH BOD | COD | TSS |SEOMETRIC MEAN [TURB. | KON | NH3 [HOa |HO3 ORAL p,q. pH R REMOVAL
mg/1 | mg/] Ima/1l MpMA0G ] |JTU Ima/] Ima/T fm ma/1_| ma/]|ma/] JRANGE | BAD 1 TSS
[ NPDES Limitatian :
JANUARY 15 |we |17 62 |11 235 18,7 pp.os pas (3.8 fz6 17.3-7.7) 54 o
FEBRUARY 17 . {20 1 11 20.9 6.8 p.os p.16 |3.9 |e.s |r.a-7.6] 92 |az
MARH 7|’ Ja 3 1 418 15,2 b p.es |35 2.8 pa-r7l o fas
APRIL 10 72 |3 2 7 |1a7 172 poos poar (27 {30 pos-rz]es |e2
MAY 20 oo I3 142 18 |20.7 6.7 p.5s7 p.3e 3.3 (3.0 Pp.5-7.7]ma (&
JUNE 8 61 |10 8- )5 fie.7 4 pooe b33 fzs |30 [a-7.7boes |
oy n 1 |12 S )8 1z |2z o7 f2e f2s [7i3-7.9f 92 | a3
8. 3 : .
AuusT 63 |io 1 6 [15.1|13.6 |o.17 fo.21 |24 Nzs |7.4-7.6] 95 | o
7 s | )
SEPTENSER 1 36 6 {17.5120.0 {0.10 fp.2a 2.7 oo [7.4-7.7] 9. | o5
10- |5 |is : . .
OETOBER 47 8 |77 1198 lo.zs p.ao J2.7 13.0 fa-7.6]l 95 |as
10 |s7 | 26 7 |18.0 6.3 |1.48 h.o3 -
KOVENBER 2.6 3.0 p.a-s.zfes |90
M 13,13
14 |76 3 g 7
DECEMBER 17 32 7 |21.2 7.2 Jo.as poso |36 {31 f.2-7.6] 13 | s
1928 Aveace  §12 |72 |16 TE 8 |18.3 J16.4 {0.428 p.sa [3.0 2.9 $.1-3.2] 94 Jeo
1977 AVERAGE ¢ [63 |4 21 8 [18.8 ]15.9 {1.38 p.93 |3.8 1.a P.1-8.0] 95 [a2
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Effluent Fecal Coliforms MPN/100 ml .
annual valye is average of monthly ggometr'lc means
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1978 EFFLUENT HEAVY METALS

~ ANOKA

Cr

MONTH Cu Pb CN
_ _mg/j_ mg{] mg/1 mg_/]l mg/1
January 0.98 | 0.7 |[o0.10 <0.10 | 1.597
February 0.48 0.23 0.09 <0.10 | 1.033
March. 0.56 0;40 _o.oé | <0.10 | 0:370
April 035 |02 |0.05 <0.10 | 0.186
May 0.70 0.66 0.08 | <0.11 |0.377
June 0.08 0.09. 0.05 <0.10 0.042
July 0.08 |0.09 |0.05 <0.10 | 0.051
August 0.08 .} 0.12 0.05 <0.11 | 0.048
September - 0.06 |0.09 |o0.08 <0.10 | 0.071
October 0.12 {o0.23 [o.09 <0.20 |0.127
Noyember 0.18 {0.22 |0.05 <0.10 |0.164 -
December . 0.23 |04 |0.07 |=<0.10 [0.185
1978 Average 0.23  |o0.07 <0.11 |0.354

0.32




APPLE VALLEY WASTEWATER TREATIENT PLAITT

Description:

The original Apple Valley Wastewater Treatment Plant was built in 1965
as a contact stabilization unit with a design flow of 0.5 mgd. Expansion of
the plant to its present capacity of 1.5 mgd was accomplished by addition of

a 1.0 mgd complete mix activated sludge unit in 1972.

- Plant Operation:

The daily avérage wastewater flow to the Apple Valley Treatment Plant
increased from:1.67'mgd in 1977 to 1.95 mgd in 1978. Month1y average_fTow
to the plant exceeded the design capacity during all 12 months of 1978.
Exceptfng for a BOD viotation 1h February, aill NPDES mohth1y permit
Timitations were met throughout the year.. This violation was cauééd by
excessive chlorination of return sludge for bulking control, thus reducing
biological activity. Overall effluent quality in 1978 declined from that in
the previous year. Statistical analyses of data show the fo]lowinﬁ_trend in
effluent BOD and TSS from 1976 to 1978:

Effluent Concentrations, mg/]*

50% of Time - 75% of Time - 90% of Time
1876 1977 1978 1976 1977 1978 1976 1977 1978
BOD 4 = 4 10 ' 6 6. 16 : 18 10 24
1SS 2 2 6 4 4 8 10 6 -1

* Percent of time effluent concentration equal to or less than value shown.

‘Plant Future:

With the completion of the new Empire Plant the Apple Valley Plant will
be phased-out and its flow diverted to the new plant. This changeover is

.'schedu1ed to occur in May of 1979.
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APPLE VALLEY WASTEWATER TREATHENT PLANT
| FLOW DIAGRAM
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MONTHLY SUMMARY OF INFLUENT QUALITY
TREATMENT PLANT: _ APPLE VALLEY

. WASTEMATER . TOTAL
MONTH FLOW TEMP. BOD CoD 55 £5-N HH P pH RANGE
o MGD °F - mg/1 mg/1 ma/1 mg/t mg/1 mg/1
. n | s 4. 30.0 10.2 7.7-8.1
JANUARY 1.78 58, 284 6 5
- . 55 198 336 224 a.% 2.2 7.6 7.7-8.1
FEBRUARY 1.77 .
2.02 50 197 833 AT 37.0 24.9 10.1 7.7-8.3
MARCH
1.86 50 214 324 225 | 29.8 25.2 6.5 7.5-8.2
APRIL ;
a2 54 234 304 291 .4 6.4 7.0 7.7-8.1
MAY
1.93 ‘B9 . 183 320 272 30.3 24.6 6.6 7.4-8.0
JUNE - ‘
) 2.06 63 215 559 a3 | 325 | a8 | sz 7.5-7.9
JuLY i _ .
2.03 64 172 - 187 208 25.6 21 5.8 7.4-7.9
AUBYST
' z2.76 68 159 318 284 17.8 16.3 3.7 7.5-8.2
SEPTEMBER
1.82 64 247 150 242 2.8 | 200 5.9 7.7-8.1
OCTORER
1.72 62 232 286 | 233 @6 | 24.8 | 6.8 7.6-8.1
NOVEMBER
o 1.75 58 257 367 266 a1.8 | 35.5 7.8 7.7-8,2
DECEMBER
1, 24.6 7.2 7.4-B.3
1975AVERAGE 'I..94 5% 216 385 274 _3 3
1977 AVERAGE 1.67 59 228 - an 2N 3.1 8.6 | 8.5 7.0-8.5
HONTHLY SUMMARY OF EFFLUENT QUALITY
TREATMENT PLANT; __ APPLE VALLEY
* Spe Table 2
[FECAL COLI7ORM TOTAL
MENTH 80D | coo [ 55 [GEGMETRIC, Heaw fTurs. [ xon [mwy {no oy |0 .0, | opn  [LREMOUA
Jdma/1 g/t | oo/ ) MPN/18D m]  TJTU  lmg/1 r@ﬁ_ m | ma/) | oo/} | BOD | TS
- NPDES Limitation
1 . 5.4 -
JARUARY 4 |75 6 3 6 f26.1 200 |o.41 f2.56)5.4 173 {7.3-7.7] 95 |98
FEBRUAR\; 28 91 6 ] 8 28.8 |19.6 |0.17 | 1.36 5.8 7.8 ]7.2-7.7] 96 497
1 R .. . . . . .4-7,
waReH 6 |72 9 2 7 238 f21.2 fo.20 Jo.205.0 [8.7 |7.4-7.7] 92 o7
12 {1 | 5 6 |26.1 Jeaa Jo.17 Jos |63 ls6” [aers] o4 o
APRIL : P 5 3-7.8 9
Ay 1 73 4. 10 4 28.5 |22.9 .79 }0.15]5.5 7.7 |7.3-7.94 95 99
g |sz 5 14 4 Jzo.5 7.9 b3l |2asfas §r6 fr.3-7.7] 96 |es
JUNE -
1 e 7 23 6 [76.1 [13.9 2o |res |30 los bo3-7.8fes [as
JULY )
- o f= |s 26" 6 115.0 {13.2 Nos |o.ss Jar s Ppoa-rzles |ue
AUGUST :
g fao o 69 7 |1z e o, g2 )27 s, .
SEPTEMBER . 0.43 {o.72 |2 6.8 [r.2-7.8] 95. |96
LI P2 3 6 2 | |ieio fo.so |1.35 |40 J6.5 P.s-7.6| se g9
QCTOBER _ 9
0 |42 s 19 4 19 hrs st ey s Fzireles |o7
NOVEMBER 2-1.61 8 .
L
15 [56 7 n 6 |23.4 [21.3 p.53 |v61 |39 |70 F.a-7.7]ae o7
DECEMBER
1978 ayeeacr |12 {57 )6 16 . Sl 2l 18,6 b s V137 laa 17,4 W.2-7.91 04 |03
1977 AVERAGE 5 152 |3 2 3 |22.5 [20.2 {0.38 |1.21 |4.9 7.2 F.0-8.0] 07 |9
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'BAYPORT WASTEMATER TREATIENT PLANT

Description:

The original Bayport Wastéwater Treatment Plant was built in 1929, ~ After
Lmodifitatidns.to the origiha] plant in 1956 and 1958, and extensive remodeting
and additioné-in 1964 ‘the plant waS'essent1311y thé-samé as.itrexisfs today.

: Phosphorus removal fac1]1t1es were added to the plant in 1873. Thé b]ant fs
des1gned to treat an average da11y flow of 0.65 mgd with preliminary treatment,
a contact stab111zat1on process, and chem1ca1 prec1p1tat10n for phosphorus

removal.

Plant Operation:

The daily average wastewafer flow to thérBéyport Plant decreased slightly
“from 0.48 mgd in 1977 to 0.47 mgd in 19?8.d.At;n0‘tﬁﬁe'dur1ng 1978 did the
‘monthly average flow exceed the desidn capacity of the p]ant.'kThere were no
-violatiohs of NPDES monthly effluentr1ihitations during the year. 0vera11
- effluent quality in 1978 showed improvement from thefprevidué year;‘ Statistical
ana]yées.bf'data'show‘the'following trend in effluent BOD and TSS from 1976
. to 1978: -

7 ' Effluent Concentrations, mg/1*"
. 50% of Time . - 75% of Time " 90% of Time
1976 1977 1978 o 1976 1977 1978 - 1976 1977 1978
BOD 10 7 6 : 20 10 10 : 26 16 14

1SS 7 10 8 | 10 12,100 o 13 15 12

- * Percent of time effluent concentration equal to or less than value shown.

P1ant‘Future:

The Bayport wdstéWater,Treatment Plant is considered a permanent tacility.
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© BAYPORT WASTEWATER TREATMENT PLANT

. FLOW DIAGRAN
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MONTHLY SUMMARY OF INFLUENT QUALITY
TREATMENT PLANT: _ BAYPORT

. WASTEWATER ' _ TOTAL
MONTH FLOW TEWP. | 80D oD TS5 Ki-N | N p pH RANGE
MED ) °F | mg/l wa/1 | mg/1 | wg/l | mg/1 | wa/
0.43 62 247 229 140 2.0 | 204 | 5.5 7.8-9.1
JANUARY : : ‘ _
0.40 61 259 a6 | 183 2%6.0 | 21.6 | 6.6 | 7.8-9.3
FEBRUARY - .
0.4 63 233 468 164 . 25.3 21.9 5.9 }.6-8.8
MARCH
, 055 | .82 181 3 | 15 | 186 | 165 | 5.4 7.5-9.1
APRIL i
: ' 0.46 67 - | 187 21 3 216 | 7.8 | 4.8 7.5-8.4
HAY :
0.48 67 . 209 407 169 205 | 17.¢4 | 5.2 7.5-8.7
JUNE
. 0.54 7| 147 307 130 158 | 124 | 3.8 7.0-8.5
JULY )
6.52 72 183 223 142 17,3 | 147 | a8 7.0-8.4
AUGUST -
0.5 72 138 282 128 2.0 | 16.8 | 4.3 7.3-8.0
SEPTEMBER .
0.47 6% 195 279 147 2.9 | 224 | 4.3 7.4-8.4
OCTOBER _ .
0.45 67 210 287 150 21.1 8.4 | 4.2 7.5-8.4
NOVEMBER )
- .0.43 54 208 341 154 23.8 | 193 |4 7.6-8.5
DECEMBER : .'
1978AVERAGE 0.47 66 200 M6 | 144 21.7 8.3 4.9 7.0-9.3
1977 AVERAGE 0.48 §5 228 387 147 22.0 .177.3 5.3 6-9-9.0
MONTHLY SUMMARY OF EFFLUENT QUALITY
TREATMENT PLANT: ___ BAYPORT
* See Table 2 - K
[FECAL COLIFORM - T
MONTH 800 | con | Tss foEcMETRIC Heaw [Ture. | kan |k Inop |wos [TORR|p.o, | e [RREMOUAL
ma/1 ] mg/1 i mg/1 MEN/100 ml 4Tl ma/1 im m mafYima/] |RANGE | BOD } TSS
*NPDES Limitation
JANUARY 12 42 10 1 6 7.6 |5.6 lo.0a | 1.83| 0.6 4.0 |s.5-7.6} 94 93
FEBRUARY g8 |z3 8 1 4 |74 6.2 fo.os [0.38 0.5 3.9 |r.0-7.3) 97 |es
MARCH g |3 8 1 4 6.9 4.8 .10 |21z |04 (3.8 [6.8-7.3) 97 |5
APRIL 7 | 7 1 4 |60 fa5 s [res ez |35 [5o-7.3] 96 [sa
WAY 7 |27 5 |7 2 e |s.a faa a2 |s03|es 3.0 per2los s
35 5 R 3 s |, 3 3 fe.ser. 95
SUNE 9 9 3 _ 5.1 [3.8 pu 89 |o 65.8-7.2| 96
9 Jax 8 2 3 4.2 {32 bas {20602 |31 .s-7.2) 9 |ae
JULY \ ‘
N PR 2 s ez fss bas lzes los s s,
AUGUST ‘ 9 k.g-7.a)96 Joz
3 iz 2 . . . ) 2 3. -
SEPTEMBER | s 5 J4.8 [4.6 p.o3 |5.30|o.2 [3.39 f.o-7.6f97. |94
OCTORER 6 {30 9 2 5 |61 |5.3 p.32 |9.25 Jo.3 |35 P.o-7sfor [oa
NOVEMBER 7] 8 z - 4 5.3 ja.5 Jo.e7 [7.51 oz fa1 .e-ri| a7 {es
5 |z 7 ’ . . . . i :
DECEMBER ¢ 4 5.9 (5.0 Jo.o7 [s.26 |03 {2 bo-7af 97 |oes
1478 AVFRAGE 8 |28 8 2 ! 4 |5.7 J4.6 [0.25 |4.04 0.3 3.5 |.8-7.61 05 |94
1977 ayErace |11 {37 o 16 6 160 {25 Jogo 1255 f0.5 las ka77]a9s |oz
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BLUE LAKE WASTEWATER TREATFENT PLANT

Description:

The Blue Lake Treatment Plant is. being constructed in stages. ‘Stage 1,
placed into operafion in July, 1971, consisted of.an aerated pond. Stéée 2,
placed into operétfdn in chober 1973, éonsists of pré]iminary treatment, -
complete mix'activdted.sludgé process, and eff]uent-polishfng {n the oId.
aeratfon pond. Sludge disposal faci1it1es will be provided on site in the

- future. The plant is designed to treat an average daily flow of 20 mgd.

Plant Operation:

The daily averége wastewater flow to the Blue Lake Plant increased from
9.86 mgd in 1977 to 12.49 mgd in 1978. At no time during 1978 did the?
- monthly average flow exceed the design capacity of the plant. NPDES monthly-
| effluent Timitations were met during'ﬁhe ehtire year. 'Overa11,effluenf'quality
, in 1978 ;howed no significant change from the previous year. Statistical

analyses of data show the following trend in effluent BOD and TSS from 1976

to 1978:
Effluent Concentrations, mg/1*
50% of Time . 75%0of Time 90% of Time
1976 1977 1978 . - 1976 1977 1978 1976 1977 1978
BOD16 10 1 - - 20 15 14 24 20 22
IS8 11 13 24 17 18 29 20 .22

* Percent of time effluent concentration equal to or less than value shown.

‘P}ant Future:

This plant is considered one of the Commission's permanent plants -and
jts capacity is adequate to meet 1985 conditions. ,Spacé-has‘been'set aside
for future expansion. Engineering_studies_Concerning sludge disposal at.this

- plant are being conducted.
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BLUE LAKE WASTEWATER TREATNENT PLANT
|  FLOW DIAGRAW -~
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MONTHLY SUMMARY OF INFLUENT QUALITY

TREATHENT PLANT:_ BLUE LAKE
WASTEWATER TOTAL
" MONTH FLOW TEMP, BOD con 633 Kj-N NH; P PH RANGE
M&D °F ng/) mg/1 ma/1 mg/1 mg mg/1
10.43 53 294 745 - | 345 210 17.6 | 6.9 7.3-7.9
JANUARY X
19, 51 288 769 k1| 22.8 | 17.1 5.7 7.3-7.7
FEBRUARY" 8.40 _
1.23 52 " 285 757 50 2.5 7.6 | 6.2 7.3-7.8
MARCH .
13.42 51 195 523 243 19.9 16.1 5.4 7.3-7.7
APRIL 7
13.4 55 268 635 N9 2.4 | 150 | 6.6 6.8:7.6
HAY :
13.8 58 269 678 355 18.8 14.1 6.7 7.0-7.9
JUNE :
) 15,1 €0 204 52¢ 293 7.8 129 | 5.4 6.6-7.5
JULY ‘ - :
- 13.4 62 255 575 307 184 3 13.9 | 5.6 7.0-7.8
AUGUST .
13.8 53 257 628 m 19.4 13.8 | 5.8 7.0-7.9
SEPTEMBER _
: 12.0 61 126 715 138 21.1 17.9 7.0 6.9-7.8
OCTOBER
1.6 58 202 665 n7 23.8 18.3 | 6.2 6.9-7.6
NOVEMBER : :
’ 1.5 55 258 565 256 8.6 |23 |78, 7.2-7.8
DECEMBER -

1978 AVERAGE 12.49 57 266 648 N7 2179 6.2 | 6.3 6.6-7.9
1977 AVERAGE 9.86 58 7% 536 324 25.2 17.1 7.2 6.4-8.2
MONTHLY SUMMARY OF EFFLUENT QUALITY

TREATMENT PLANT: __ BLUE LAKE
* See Table 2
FECAL COLIFORM To -
MONTH 800 | con | Tss {CEMETRIC MeaN [Tuse. [ kan | ny Mo nog |TOP D.o.| pH |k REMOVAL
Bg/1 ] ma/1 I 'mg/d Bl JTY _Ima/1 mgzh me/1 | mo/]|ma] BOD | 758
*HPDES Limitation )

JANUARY 13 fos | 8- s 12 p1r2fizs feas ) oas) 39 | 12.8)7.5-7.9; 66 F 95
FERRUARY 12 |18 | 18 2 12 [17.9 5.4 {o.04 |o.o7fa.2 [13.6 |7.5-8.0] 26 |5
14 -

WARCH 135 |1 1 1 17.6 |15.4 fo.oz fo.7a )44 [13.4 f75-7.9] o5 a6

‘ 2 a0 6 b g0 )as [1zg [7ser.
APRIL 1 0 3 4 o [6.8 [15.6 o0 |oao|as [13.2 [7.5-7.7] 90 Jes
way 1 oo | n & 10 |15.5 {12.5 .02 |0.08 |3.5 [12.0 §7.5-7.9} 96 |96 -
4 jes |9 13 |17.0 5s P36 |o.04 |3.7 | 9.9 Jrs-76] 95 |os
JURE 9 _ 6 0 9 Jr.5-7
5 lso 13 5 1 |15.3 Y137 poos Joas 3.0 [0 poa-rzlor |oe
JULY ;
S 16, {77 7 13 8 |14.9 3.6 fo.76 |0.48 [3.3 [10.1 [r.5-7.8] 94 fon
AUGLST - .
I—eL
18 |75 8 4 8 f1e.2 111.4 fraa |1.99 |37 | 9.5 fpa-7.8f ez |97
SEPTEMBER i
8 a3 fw0 2 . 8 {13.5 129 p.31 |o.05 |3.7 foa f.z-7.8f 97 |97
OCTOBER ‘ . X
15 |85 12 26 9 |1s. 9 p.27 |o.00 4.3 ot bosere]os |9
NOVEMBER g 159 L] o _ 5 :
' 15 las |2 1 15 22,5 17.3 fo.27 |0t |50 [10.8 F.a-7.9fes |2
QECEMBER :
1 tora syreagr D12 [96 | 1 9 11 [16.4 {14.3 [0.32° | 0.34 | 3.9 7.2-6.0] 95 | 96
1977 auenace 13 {01 3 T & [18.7 |16.6 J0.23 [0.39 [4.7 .2-8.4] 95 | 9
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CHASKA WASTEWATER TREATT-’EN_T PLANT

Description:

The Chaska Wastewater Treatment P]aht was constructed in 1963 with an
average daily flow treatment_;apacity'of 0.75 mgd. The treatmert process
involves primary treatment, a pure oxygen activated sludge process (added

in 1973), and final effluent filtration.

Plant Operation:

The daily average wastewater flow to the Chaska Plant increased from
0.75 mgd in 1977 to 0.97 mgd in 1978. The monthly average flow exceeded
the design capacity of the p]ant‘during all months except January. The
Chaéka Plant failed to meet NPDES monthly effluent Timitations on é |
number of océasions. BOD:vioTations'océurred in all months except September.

155 .violations occurred .in January, March, April, and June. These violations

are.mainly the result of two problems; during colder weather it is difficult .
to mafntain adeguate process conffo]; Second]y, high flows inhibit the
establishment of a stable activated sludge proéess. Impfovements are .now
“under construction whiéh wi11'upjkade the plants’ capacity. Overall effluent
quality in 1978 showed a significant deterioration from the previous year.
Statistical analyses of data show the following trend in eff1uent BOD and TSS

from 1976 to 1978:

Effluent Concentrationé, mg/ 1%

50% of Time 75% of Time 90% of Time

1976 1977 1978 : 1976 1977 1978 . 1976 1977 1978
BOD 25 33 61 49 58 100 - 114 98 140
TS5 33 36 58 ' 66 71 88 ‘ 122 121 120

* * Percent of time effluent concentration equal to or less than value Shown.
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Plant Future:

The Chaska Wastewater Treatment Plant is cohéidered a permanent facility.
S . ]
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 CHASKA WASTEWATER TREATHENT PLANT
 FLOW DIAGRAM |
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MONTHLY SUMMARY OF INFLUENT QUALITY

TREATMENT PLANT: CHASKA
- WASTEWATER TOTAL
MONTH FLOW TEMP. BOD can 33 Ki-N uu, P pH RANGE
MGD °F ng/1 ma/1°|  mg/1 mg/1 mg/1 mg/1
0.73 NA 190 k1] 185 21.6 16.8 a.4 7.4-8.2
JANUARY . _
’ 0.77 N/A 230 402 163 21.6 15.9 4.5 7.0-7.9
FEBRUARY ;
) 1.00 wa | 197 151 253 23.0 19.2 4.5 7.3-8.1
MARCH _ : :
1.24 N/A 128 282 109 15.5 1.2 2.8 7.3-8.0
APRIL
1.08 WA .| 79 918 ws | 153 [ 11a | a7 7.1-8.2
MAY .
1.06 . 60 186 325 g | e 1.6 1.8 7.0-7.9
JUNE _ :
0.98 62 166 364 157 17.1 1.0 4.0 7.4-8.3
JuLY : .
0.99 65 207 304 201 16.0 12.2 3.4 7.2-7.9
AUGUST .
: 1.22 65 174 304 180 15.6 12.3 3.6 7.2-8.1
SEPTEMBER .
0.87 63 2 301 200 19.3 6.8 3.8 7.3-8.0
OCTOBER
0.84 60 248 419 201 20.9 18.3 4.1 7.5-8.1
NOVEMBER
’ 0.79 N/A 259 460 215 26.9 19.6 5.8 7.2-8.1
DECEMBER
1978 AVERAGE 0.97 62 - 200 404 180 19,1 14.7 4.0 7.0-8.3
1977 AVERAGE 0.75 58 203 107 180 19.4 12.9 4.4 5.0-10.4
MONTHLY SUMMARY OF EFFLUENT QUALITY
TREATMENT PLANT:
* See Table 2 o )
FECAL GOLIFORM TOTAL
MONTH | 600§ COD | TSS [SEQMETRIC MEAN [TURB. | KON ] N3 | NDs |NO3 o D.0. l pH |3 REMOVAL
: mo/1 ) mg/1 | wg/1 | MN/1GO p) 1T Ima/) fma/} tm m mo/} | ma/1 |RAKGE | 80D I TsS
*NPDES Limitation i ) :
JARUARY 8 |10} 93 21 2 les{rwea]oaz] oar] 2.0 |67 7.2.8.d] 55 |so°
' i ’ ) L
FEBRUARY 233 | %5 6 33 |17.5 |9 fo [oa3]s.2 |56 |r.0-7.9f 56 {es
MARCH 99 277 | 84 33 B TR TR LEX lo.m 0.3 |3.8 |8z |r.2-7.7| 50 |7
APRIL 85 |zzs | 97 40 a4 113.2 oo paz Yoo fza 1oz 72771 38 I
BAY 1we |azz | 7 8 ' 38 2.7 |8.3 poos Joas |27 [ 9.3 Fa-7.7 40 |as
) 10t 174 | 83 42 N {t.e 7. . . .37 |8, L0-7.
ounE g p.o7 |o.o6 (2.3 |8.4 F.0-7.8f 46 |44
56 {213 | 60 25 z2 |13.5 18.1 D7 |o.o9 2.7 5.6 f.9-7.8] 66 |s2
JuLY -
. AUGUST 56 [1oc | 49 14 23 |84 5.0 bozs [3.51 |16 e B.7-7.4) 73 |7
SEPTEMBERl. 45 79 37 32 18 8.4 7.6 [o.80 J0.31 |1.1 |[6.1 6.5-7.1] 74+ 80
OCTOBER .54 |90 44 9 16 12.0 19.5 .00 | 0.63 ].B: 5.1 F.7-7.41 76 a0
36 . o dzs Isa Y6272l 5 |
HOVEMBER 61 p136 | 47 3 22 |16.2 13,3 Jr.os | 1.0
86 Jz0n | 73 12 32 |20.3]13.3 |o.40 Jo.50 |21 |s.0 [p.7-7.3) 67 66
DECEMBER . -
1928 AVERAGE 78 |233 | 66 20 30 |14.2 110.0 lo.36 |o.63)2.6 6.8 k.5-8.00 61 | 63°
1517 AVERAGE 44 [129 | 54 1 21 1.9 7.5 po.10 Jo.20 1.8 8.2 k.5-7.81 78 {70
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- Effluent Fecal Coliforms MPN/Y00 ml -
" annual value-is average of monthly geometric means. . -
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CHASKA

1978 EFFLUENT HEAVY METALS

| MONTH ‘ rn(g:l/j'l. mgzyr}l
January <0.05 0.05
- February 0.04 | 0.18
March 0.02 | 0.08
Apfir <0.04 | 0.27
May ‘0'03, 0.10
June’ <0.03 | o.14
July <0.02 | o0.08
August <0.03 | 0.09
September <0.04 | 0.45
October <0.04 |0.08
November - 1<0.02 0.05
December 1<0.02 .0.12
1978 Average <0.03 |0.14
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COTTAGE. GROVE WASTEHATER TREATVENT PLANT

Description:

‘ 5 -
The Cottage Grove Wastewater Treatment Flant was constructed in 1962. .= -

Expansions and modifications were mdde.in 1963 and 1968, bringing the plant

design capacity to 0.9 mgd and allowing the plant to be operated as a
complete mix, contact stabilization, or step'feed activated sludge process.

Final effluent filtration was added in 1974,

Plant Operationi-

The daily average wastewater flow to the Cottage Grove Plant increased
from 0.97 in 1977 to 1.36 mgd in 1978.  The monthly average wastéwater f]ow
‘exceeded the design capacity of the plant during all but one month of the
year. There were several violations Qf'NPDES monthly effluent Timitations
during the year. ‘The TSS 1imitation was exceeded in September and December.
Theﬁe violations were the_resuTt of excessively high inflows ard equipment
.failures. The fecal coliform limitation was exceeded in October. .This
violation was the result of poor mixing in thé chlorine contact zone due to
excessively high inflow volumes. Expansion'of the Cottage Grove Plant is

" expected to be cohp1eted at the end of February,:1979.; This will provide
the plant with the means to improve overall treatment efficiency. Overall
eff1uént quality fn 1978 showed mixed results, With BOD.quaiity improving
bver the past year while TSS and fecal coliform qua]itj deteriorated
somewhat. 'Statisticai ana]yses.df data show the following trend in effluent
BOD and TSS from 1976 to 1978: |

Effluent Concentrations, mg/1*

50% of Time = 75% of Time 90% of Time

. 1976 1977 1978 ' 1976 1977 1978 . 1976 1977 1978
~ BOD 51 31 28 70 44 38 95 69 52

TSS 18 12 17 _ 28 22 28 ' 48 44 51
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- * Percent of time effluent concentrations equal to or -Tess than value shown.. .

Plant Future:

The Cottage Grove Plant is considered one of the Commission's permanent .

facilities. Plant expansion is now underway.
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COTTAGE GROVE WASTEWATER TREATMENT PLANT
| FLOW DIAGRAN |

L QT memmmmmmem— e m

" Influent - ‘ A0 Jd . l - ) Effluent
T 2 b s 3 5 ¢ > wersrs
. : | ) : [ : : N - River
: T v T
V- ' 1
: e F) | R |
[}
1
y
I
_ )
g !
| S Y P
| o
| Unit Description

Liguid Phase - Solid Phase . ' : Legend
1. Screening . © 8. Anaercbic Digestion : ‘——=Lliquid Flow . )
2. Primary Sedimentation 9. Sand Drying Beds . --=501ids Transfer
3. Activated Sludge 10. Aerobic Digestion . : ClExisting Process Units S
4, Sludge Reaeration - M. Land Spread . - JFuture Process Units . R
5.  Finat Sedimentation : ’ ‘ ’ . ¥ i G
6. Effluent Filtration
7. Chlorination
WASTEWATER FLOW
{mad}
2.0 _ ‘ : ~2.0 2.0 - 12.0
S ) - .
T | S
1.50 d1.5 L3 ~d s
/’/-—#
rol 1 -4 1.0 :
0.5 05 | o5
0 0 0 B )
LN T U N SR I I D B
EE'S_EESRS S P =3z 49888es
YR : T tem8

64




MONTHLY SUMMARY OF INFLUENT QUALITY
TREATMENT PLANT: COTTAGE GROVE

" WASTEWATER ‘ TOTAL )
MONTH T FLOM - TEMP. | 80D cop TS5 Kj-N NH? [J pH RANGE
' " MGD °F mg/1 | . mg/l mg/1 mg/1 mg/1 mg/1
- 0.93 - 54 244 452 228 40.2 30.6 "§.2 7.8-8.7
JANUARY ‘
T 0.0 53 244 541 234 8.9 L. 30.5 8.6 7.8-8.7
FEBRUARY ‘ —
' 0.93 53 22 469 227 ass | 3.6 8.2 7.8-8.8
| MARCH , :
1 ' T.d5 54' 240 532 239 7.6 29.9 7.8 8.0-8.8
APRIL
0.98 ." 59 - 225 459 218 | B4 27.0 8.2 7.6-8.7
HAY ‘ .
’ 1.14 62 27 1 apa 222 7.3 | 05 )78 7.6-8.5
JUNE : ‘ _
1.30 66 103 188 147 19.1 15.9 3.7 7.5-8.3
“JULY. -
o - 1.32 68 154 174 175 22.8 13,3 4.6 7.5-8.2
AUGUST ‘ : _
o 3.00 67 7 " 193 18 12.6 n.3 2.8 7.0-8.1
' SEPTEMBER i : ‘
: 1.53. 66 149 222 195 9.1 16.5 4.1 7.4-8.2
OCTOSER _ ‘
: 1.47 62 247 372 261 30.9 27.3 5.9 7.4-8.4
HOVEMBER . - ‘ 7
1.2 57 261 390 195 4n.5 34 8.0 7.7-8.7
DECEMBER
1978 AVERAGE 1.3 60 198 366 200 .8 25.4 6.5 7:0-8.8
1977 AVERAGE 0.97 62 209 459 220 8.7 30.7 8.1 6.8-5.1
- MONTHLY SUMMARY OF EFFLUENT QUALITY
‘ : TREATHENT PLANT; COTTAGE GRUVE
* See Table 2 .- o
[FECAL COLIFORM T
MONTH 800 | cop | Tss E;onsra;c MEAN [TURB, | KIN | NH3 | NOp |HO3 opaL 0.0, | pn EREMOVAL
mg/1bmg/ {mg/) ) MpN/1OG m)  JJTY lma/] 1 mo/) | ma/Y Imas] |RANGE | BOD } TS
*KPOES Limitation ) )
W foa |2t 59 14 {330 J26.1 '0.37 2.5 |6.2 6.2 [7.3-7.8] 86 . |31
JANUARY 7
13 Jno | e 6 14 356|299 {roo |2.20]6.6 |7:0 §7.5-7.9] 88 |92
FEBRUARY : ]
_ 23 90 | 15 6 10 fa0.3fee.0 |psa 33858 |72 [7.3-7.9) 90 193
MARCH . . .
3N Joz fua 6 12 {296 24.8 Jo.se |2.0995.4 Y64~ |ras.0l a7 |9
APRIL
a0 az | 15 5 12 [2s.5 238 hoar |2.79 )56 6.8 |r.3:7.9] 82 [e3
MAY ‘
33 77 | W 70 19 {252 Jora o2 | so ls7 froarelas {ss
JUNE
‘ 2 s | 30 18 17 lisy bz e brrales ez bs-76les 180 -
JuLY
. 19 . 55 17 82 10 18.6 |15.4 P.95 1.05 4.2 a3 Br.o-76] 88 90
. AUGUST
3z 9 |47 28 21 |97 (7.7 bss lezades a0 ga-75ks56 eo
SEPTEMBER -
S 76 : .
OCTOBER 33 28 207 17 18.0 }15.9 J0.96 | 2.22 3.9 4.9 7.1-7.5] 78 79
NOVEMBER 28t | 29 23 17 127.6°j24.6 |0.17 | 0.93)4.8 |5.2 |r.1-7.8] 89 | a9
6s list | & 5 26 Yaa.6Y2a.6 bo.12 Jos746.6 §5.5 Fa-7.7] 74 fe6
DECEMBER -
181,11,
1928 syrpscr |34 9 | 28 43 15 2564214 bos1 J1.9985.0 |56 k.s-8.0} B3 {88
|__1977_AVERAGE ENLEEEE 15[ 23-0 1577'|zf?? 5.0z |61 |5.3 p.7-B.1] 81 |30 |
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. FARMINGTON WASTEWATER TREATVENT PLANT

Description:

~ The Farmington Wastewater Treatment Plant was constructed in 1958 as'a
two stage high rate trickling filter plant with a design capacity of 0.54 mgd.
Final effluent filtration was added in.1975. |

~ Plant Qgerat1on

The daily average wastewater f]ow to the Farm1ngton Plant increased from
- 0.35 mgd in 1977 to 0.52 mgd in 1978, The monthly average waste water flow
‘exceeded the des1gn_qapac1ty_of the plant during 6 months-of 1978. The NPDES
monthly effluent Timitation for-BOD Was'violated in January. This .violation
Was the result of a sertes of abnormally high strength industrial wastes

© . discharged by a creamery in FarmingtonQ"There were no other hermit violations -
curing the year. 0vera11 effluent qua11ty in 1978 showed 1mprovement from the
previous year w1th marked 1mprovement in eff]uent BOD qua]1ty Statistical

-ana]yses of data show the following trend in eff]uent BOD and TSS from 1976

to 1978:
Effluent Concentrations, mg/1*
50% of Time " 75% of Time © 90% of Time
1976 1977 1978 - 1976 1977 1978 - 1976 1977 1978
BOD 24 25 23 9 111 34 50 175 45
1SS 21 30 32 30 39 42 .38 58 55

* Percent of time eff]uent concentrat10ns equa] to or less than va1ue shown

Plant Future: 7
| With the completion of the new Empire Plant the Farmington Plant will be
phased- out and its f]ow diverted to the new p1ant This changeover is

scheduled to occur in May of 1979,
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FARMINGTON WASTEWATER TREATHENT PLANT

CFLOW DIAGRAM
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MONTHLY SUMMARY OF INFLUENT QUALITY

TREATHENT PLANT: FARMINGTON
’ WASTEWATER TEMP . TOTAL
MONTH FLOW F BOD oD 1SS AL ] NH 4 pH RANGE
‘ MG cpow rap | mgAl mg/1 mg/] mg/1 mg/1 mg/1 DOM IND
. 4 519 uzn 265 39.1 22.4 ?5.7 |7.4-8.4 5.0-8.9
JANUARY 0.3 e
0.32 53 74 490 774 227 3.3 23.3 20.9 |7.4-8.6 4.9-11.3
FEBRUARY .
.0.33 52 14 460 1018 208 | 4.7 21.0 21.6 |7.5-8.7 5.0-10.8
MARCH
0.3 54 73 k& 604- 260 29.2 18.1 21,7 |7.4-8.5 s5.6-9.8
APRIL
0.52 58 75 310 544 .1 192 25.3 14.5 20.3° |7.3-8.5 5.1-9.5
MAY
.63 62 75 223 377 129 7.7 1.9 19.0  }7.4-8.2 5.5-10.5
JUNE
) 8.80 64 76 174 268 125 14.6 8.9 13.2 l7.0-8.1 49115
- JuLy : :
0.67 65 77 249 285 142 17.0 V.4 12,7 |7.4-7.9 5.2-10.5
AUGUST )
0.72 66 77 255 468 172 22.6 131 17,9 ]7.4-7.9 5.5-8.6
SEPTEMBER :
" K
‘ 0.60 64 75 m: 383 177 22.7 15.4 19.9  [7.4-8.1 5.9-7.8
OCTOBER ‘ .
0.49 €0 73 357 381 163 22.4 | -16.3 18.3 ' |7.4-8.5 6.1-10.6
NOVEMBER
- 0.53 56 71 377 613 172 " 30.7 15.4 24,5 |7.4-8.4 5.4-11.4
DECEMBER
1978 AVERAGE .52 59 74 338 5495 189 26..5 ‘16.0 19.6 7.0-8.7 4.9-11_
1977 AVERAGE 0.35 61 75 447 698 235 3.8 18.3 26.2  |7.0-8.8 3.7-12.5
- MONTHLY SUMMARY OF EFFLUENT QUALITY
. TREATHENT PLANT: __ FARMINGTON
* See Table 2
FECAL COLIFQRM
HONTH AoD [ €on | Tss F;MF_TRIC mean [rune. | kan [ney |nop [wo3 {TOF*1o.0, | pn [ RerovaL
AN ILITR R LA N TRVATYOR T T G YA R YA ma/1 § mo/)Fma/) leaNce | 0O 1TSS
*NPDES Limitation
61 1242 | a3 1 27 |19.8714.0 [0.24 Y 0.56{ 20.27] 3.0 6.8-7.QJ 88 |64
JANUARY
59 |193 | 53 15 29 |24.4)18.2 Jo.19 Jo.saleg.2 |29 |70-7.8 88 |77
FEBRUARY
- N Jwo | 43 6 25 |24.a 217 Jo.3s |[1.2af22.8 3.4 |7.1-7.8 93 |83
MARCH .
18 |wo | 35 6 20 |18.1]15.4 fo.43 | 2.06| 2t.0 | 3.8~ jF1=7.7] 95 a7
APRIL
18 97 |} 28 7 16 §16.0 |13.2 Jo.35 | 128|209 a2 |7.1-7.6] 94 |85
MAY
JUNE 19 88 | 29 7 1 3.8 1o fo.2s [ 1a0ls.7a0 [71-7.6f 92 |77
32 |102 51 17 |n.ale. . . 4.3 |3. J1-7.5
0Ly 34 4184 017 Jo.se]w.3 |36 |7 81 73
8. |9 | n 7 15.6 |e. . . 5 s .0-7.
AUBUST 4 17 6112.3 |o.26 [o.68]16.5 |3.2 |7.0-7.6] 8¢ |72
20 9 | a0 9 16 111.9 1105 Jo.34 §0.93 [15.6 {3.7 |r.1-7.5] 92 | &3
SEPTEMBER .
) 21 a1 |2 2. 13 pio.8 fe.3 fo.3s {1,713 [16.3 |40 fr1-7.8] 93 |ss
OCTOBER .
20 ] 29 6 13 |13.6 }11.9 fo0.46 {1.92 |13.6 |4.3 (7.1-7.9] 95 | 85
NOVEMBER . )
. a3 |13 | o3 24 18 |18.3 |14.5 J0.27 |0.93|17.0 [3.8 [.1-7.9) 89 |78
DECEMBER :
1978 AVERAGE A 18 19 1165 113.3 10.31 §1.00|18.3 43.7 [.6-7,91 91 | a2
RAGE 76 §177 | 34 35 3¢ {2.2117.0 |o.25 Jo.65 |23.4 |1.7 k.8-8.0] 83 |36
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HASTINGS WASTEWATER TREATFENT PLANT

Desckfption:

The Hastings Wastewater Treatment Plant was conétructed in_1955 as a -

~ primary treatment facility. In 1967 the plant was modified td_inc1ude

JSecondary treatment with a flow capacity of 1.83 mgd. The p]ant‘can,be-

operated as either a conventional or step feed activated sludge process.

Plant Operatioh:

The daily average wastewaterrflbw.fo the Hastings Plant increased
from 1.40 mgd in:1977 to 1.42 mgd in 1978. At no time in 1978 did the
ronthly average flow exceed the design cabatity of the plant. The NPDES
‘monthiy effluent Timitation.for BODrwas vio]afed in February. fhis Qas
the result of an inability to control éludge bulking prablems during a
portion of the'moﬁth_ A1l other NPDES monthly 1imits were met in 1978,
Overall effluent quality ih 1978 showed little significanf'change frdm the
previous year. Statistical analyses of data show the foi]owing trend 1h
effluent BOD and TSS from 1976 to 1978:

Effluent Concentrations, mg/1*

50% of Time o . 75% of Time o 90% of Time

1976 1977 1978 - 1976 1977 1978 ' 1976 1977 1978
BOD 10 13 16 16 19 22 . 22 29 28
TSS 17 16 18 24 24 25 34 29 33

* Percent of time effluent concentration equal to or less than value shown.

Plant Future:

_,_,

 The Hastings Treztment Plant is considered one .of the Commission's

permanent facilities. It is proposed to expand this plant as neéessary to

~meet future requirements.
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MONTHLY  SUMMARY OF INFLUENT QUALITY

TREATMENT PLANT: __ HASTINGS
. WASTEWATER : TOTAL '
MONTH FLOW TEMP. BOD oD 1SS Kj-N KH P oH RANGE
MGD. °F mg/1 mg/1 my/1 mg/} mg;] mg/1 -
1.19 55 253 516 188 46.5 6.2 7.8 6.8-8.5
JANUARY .
1.44 54 2590 502 239 7.2 279 8.3 7.4-9.1
FEBRUARY _ :
1.56 54 267 571 258 35.5 277 8.6 7.6-8.8
MARCH -
1355 55 267 480 264, 1 45.6 7.8 .| 8.9 7.8-8.9
APRIL .
1,52 . 59 267 605 289 6.8 | 25.6 10.7 3.0-8.5
MAY : -
1.49 64 241 538 265 3.0 23.8 | 9.0 7.2-9.0
JUNE -
: 1.53 65 228 335 266 | 32.5 | 25.6 7.6 7.3-8.6
JULY . .
" 1.40 69 206 30 268 26.3 21.8 | 6.1 7.4-8.9
AUGUST
) 1.45 69 2n 409 262 w.s | 23.0 7.4 7.3-8.7
SEPTEMBER . o .
1.41 67 23 459 200 | 3.8 29.0 7.9 7.2-9.2
OCTOBER
: i3 64 266 534 279 8.5 321 g2 7.6-9.0
NOVEMBER
1.21 50 | 239 484 202 1.9 3.9 | 8.9 "7.2-91
DECEMBER :
1978 AVERAGE 1.42 61 243 479 252 36.6 28.9 8.4 3.049.2
1977 AyERAGE 1.40 60 189 412 184 w2 |236 |67 . 6.4-9.9
MONTHLY SUMMARY OF EFFLUENT QUALITY
TREATMENT PLANT: _ HASTINGS
* See Table 2 -
[FECAL_COL17ORM ' TOIAC
MONTH BOD | COD F TSS |GEGMETRIC MEAN {TURB. | KON | NHy |NOp | KO3 Oty o | pr |2REMOWAL
na/d dmg/) dma/1 L Mehs3o0 pl  daTY dma/l fm/) lmo/d Imas) f mar) ima/) RANGE | 800 1 T35
*NPDES Limitation ‘ )
1 |ne | 20 2 12 {41.5 |36.5 Jo.12 Jo. . 2 fr.e-7.
JANUARY 0.38 §4.8 [10.0 f7.2-7.7) 93 |89
27 |1z | 29 27 17 {311 |25.5 Jo.11 Je.23]s.0 [v0.0 |7.3-7.9] a9 fae
FEBRUARY ‘ .
23 In3 |2 15 14 f20.8 |27.2 hﬂ.n 0.51 4.9 fo.8 [r.z-7.8| 91 oo
MARCH ]
: 23 Jiwor | = 38 16 }32.1 |38 lu.15 0.75 5.0 |s.e Farsl o o
APRIL i
_ 17 87 |19 23 | v |er.2 |ess p.az Jo.37 |s.0 e [r.3-7.8] 94 |oa
HAY
) 14 83 T2. 66 7 22.4 120.3 Dz 0.557. 3.8 7.3 7.0-7.9] 94 a5
JUNE . :
15 77 | @ 7 9 |22.6 [19.0 .20 |1.33{2.2 |68 V.o-7.8| 93 o2
JULY )
AUGUST 12. | 6s |14 no ¢ |21.0 |18.8 Jo.25 |o.a7 |45 [6.8 [r.o-8.1 94 Jos
SEPTENBER 1o fes |9 18 10 |19.9 hs.o Jo.s9 Jo.81 |33 6.3 P.a-7.7] 5. ea
17 o7 |23 8 13 f27.4 246 hr.os fo.67]a.4 6.1 [r.o-8.0] 93 | &
OCTORER )
18 e |16 10 9 l24.0|21.4 |2.76 |z.85 a7 |7.3 |r.0-7.9] 93 [
NOVEMBER -
19 |19 |e 16 1 |30 )20 [i6s V230060 |s.0 poa-r9) ez | ot
DECEMBER
1978 AVERAGE 18 .92 20 26 4 12 4.5 10.81 10.94 146 |79 F.0-81]93 =7
1977 average |16 | 79 ] 18 43 T | 215 §19.5 [0.70 | t.70 3.4 7.9 [7.0-8.0[ 92 [ %0
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 LAKEVILLE WASTEWATER TREATIENT PLANT

Description:

The'origina1 Lakévil]e Wastewater Treatment Plant was constructed in
1934 and was converted to a two- stage h1gh rate tr1ck11ng filter plant in

1962. The present plant capac1ty is 0.25 mgd

‘Plant Operation:

The daily_average wastewatek flow to the Lakeville Plant increased
from 0.36 mgd in 1977 to O.49_mgd in 1978. The month]y‘average flow to the
plant exceeded the design capacity of the plant during all 12 months of

- 1978. NPDES monthly effiuent limitations were exceeded during'S months
! | ' for TSS, during 3 months for BOD, .and durﬁng'one month for pH. These
violations are the resu]t.of several factors. The LakeVil]e Plant has been
operating well beyond its design capacity for a number of years, In .
addition, the trickling fi]ter_fac11%ty at the Lakeville P1ént is not
capable of providing.satisfactory biological treatment during the co]der
months; The Lakeville Plant aTso experiences periodic slugs ef heaVy oj]
and grease from-industrﬁal waste sources which hinder removal of sludge from
the primary setf1ing'tank; .Overafl effluent QUa11ty'in 1978 showed
significant deterioration from the previous year.' Statistical analyses of
data show the following trend in effluent BOD and TSS from 1976 to 1978:

| Eff]uentVCOncentratiOn, mg/1*

50% of Time 75% of Time - 90% of Time

' 1976 1977 1978 1976 1977 1978 - 1976 1977 1978
BOD 32 25 59 , 44 48 85 _ 76 78 120 -
TS5 36 49 60 48 64 80 65 87 114

* Percent of time effluent concentration equal to or less than value shown.
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Plant Future:

With the completion of_the new Empire.P1ant, the Lakeville Plant will
be phased-out and its flow diverted to the new plant. 'This changeover is

scheduled to occur in May of 1979,
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LAKEVILLE WASTEWATER TREATMENT PLANT

FLOW DIAGRAM
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MONTHLY SUMMARY OF INFLUENT QUALITY
' S . TREATMENT PLANT:  LAKEVILLE

' WASTEWATER : . TOTAL
MONTH FLOW - .| TEMP. BOD cop Tss Ki-N nn; p pH RANGE
MG - °F . mg/} mg/1 mg/1 /1 mg/1 g/l
) 03 ' ) 7. 6.1 7.4-10.0
JANUARY 0.37 a4 3 2469 322 35.5 27.6
. 0.3 e 440 2232 399 a3z | 273 | 7.6 6.4-8.2
FEBRUARY
0.40 47 | oear | aemr | 476 | s25 1 264 |és 7.2-8:1
MARCH R .
: 0.45 51 203 498 281 304 | 25.4 | 5.3 7.5-8.2
APRIL :
.52 62 | 285 547 298 279 | 208 | s:2 7.2-8.2
MAY : ,
0.59 67 155 361 374 23.1 19.1 4.8 7.2-8.4
JUNE
© 0,59 67 191 504 291 6.1 19.6 5.2 7.0-8.1
JuLy : :
0.58 69 191 406 269 27.1 21.8 | 4.7 7.0-11.6
AUGUST ‘ ‘
‘ 055 | 58 172 288 260 26.3 20.4 . | 5.0 7.5-8.0
SEPTEMBER 7 - :
0.51 65° 546 1828 780 40.0 32.6 5.4 7.7-8.6
OCTOBER
T0.44 60 s - 672 402 42.0 31.4 10.0 7.6-8.4
NOVEMBER
0.46 55 - 330 541 508 37.2 - | 28.0 7.3 ] 7.8-8.3
DECEMBER _ . : .
1978 AVERAGE 0.48 58 290 1250 388 32.7 25.0 6.3 6.4-11.6
1977 AVERAGE 0.36 56 432 1658 759 .2 26.6 7.4 7.0-8.0
MONTHLY SUMMARY OF EFFLUENT QUALITY
TREATMENT PLANT: _ LAKEVILLE
* See Table 2 .
JFECAL COLIFORM AL
HONTH 800 | coo | 7ss JGeGuETRIC MeAw [TuRn. | kan [ neg [woo nos [T o.0. | pn |EBEMOVAL
mg/1 | mg/Y Y mgsd | mpis100 ml  JITU ma/) |mg/) 1 |ma/1 | mos)Imas1 IRANGE | BOO | 15§
*NPDES Limitation |
16 1382 | 90 . 108 86 |25.1 |19.4 Jo.21 Jo.a2)s5.4a |26 }r.a-s.d 62 |72
JANUARY
ag |z75 | 54 32 g5 |27.7 |21.0 |0.13 Jo.20)6.3 |44 |6.3-8.0 80 |ar
FEBRUARY
g8 |443 | 73 60 88 J22.3 |19.8 |o.16 fe.1a]s5.7 |a.4 J7.2.7.8] 63 |85
MARCH . .
75 |260 | 78 79 104 {21.4 |37.9 |o.16 Jo.18 4.8 |50 |7.3-7.9) 63 |72
APRIL
way 23 |547 { 93 83 | 83 jw6.n.s ou3s |ros]|as |as frz-78] 83 e
a 7o |3 102 g2 || 7.9 Jooer foer s Jas fr3-rsl m fes
JUKE |
32 1165 | 9 121 4 |21 4 7.9 }0.31 1.38 |3.4 |4.4 |7.5-8.1] 83 ]78
JULY .
8 |13z | a3 39 35 [12.6 0.4 o6 {o.70 Ja5 |4z fr2-s.0]l B0 |88
AUBUST : _
37. |20 | 52 1568 65 {18.4 13.5 fo.15 |e.a9 |5 et poa-rel e |so
SEPTEMBER _ .
OCTORER 63 |98 | 46 100 73 he.s e paz Joso |45 §3.2 Foi-s] e |oae
NOVEMBER g2 263 | 72 19 N [18.7[14.2 jo.23 fo.92{4a.9 §3.2 Fa-79] 96 |74
98 |57 ) . 7 o . . . 4=
DECENBER f 9 82 |azafesy jo.r 10469 |7 [ra-s.0} 0 | s
1978 ayERAGE 67 | 302 | 68 8 74 [19.8 }15.4 |o.21 | 9.67 (4.8 |4.z2 |.3-8.1} 77 | 82
1877 AVERAGE 51 [217 | 53 12 60 |17.7 |13.5 Jo.a7 | 208 ]5.3 |50 fra-8.2 ss [ o3
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Biochemical Oxygen Demand
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LONG LAKE VASTEWATER TREATVENT PLANT

Dés;ription: | _

The Long Lake Wastewater Treétment Plant was construéted in 1964 as
a high-rate trick]ing filter process facility with a design capaciﬁy of
0.19 mgd. The treatment facility is followed by an effTuent polishing

pond with a 60 day.fetention period,

Plant Operation:

The daily average wastewater flow to the.Long Lake Plant ihcreaséd
from 0.21 mgd in 1977 to 0.31 mgd in 1978. The ﬁonth]y 5verage flow to
the plant exceeded the design capacity dﬁting all but Qhe month in 1978.
The NPDES monthly effluent limitation for BOD was not met in January,
February, and December. These vio]ations_wére caused by feso]ubi1izatfon
of BOD from bottom'dépositﬁ in the effluent pond. This condition is the
result of'pond ice cover which causes anaerobic cdhditions.in the pond.
The NPDES monthly effluent limitation for-TSS wés not met 1n.August. Tﬁié

‘was the result of extensive algal growth in the effluent pond. ~ Overall
eff1uent qua11ty in‘1978 showed %mprovement from the previdus year,
Statistical analyses of data show the fdllowing trend.in effluent BODzand |

7SS from 1976 to 1978} |
| Effluent Concenfratidns, mg/1*

50% of Time 75% of Time ' 90% of Time

1976 1977 1978 1976 1977 1978 = - 1976 1977 1978
BOD 36 31 30 : 54 61 40 /73 89 84
TSS 37 34 27 65 44 39 - 95 58 52

* Percent of time effluent concentration equal to or less than value shown.
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Plant Future:

The Long Lake Plant will be phased-out upon completion of the Long

Lake-0Orono Intérceptor, scheduled for December, 1979. The flow wi]] then

be treated at the Blue Lake Treatment Plant.
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| LONG LAKE WASTEWATER TREATMENT PLAN_T

FLOW DIAGRAM
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MONTHLY SUMMARY OF INFLUENT QUALITY

TREATMENT PLANT:  LONG LAKE
- WASTEMATER " TOTAL :
MONTH FLOW TEMP. BOD cob T88 KI-N NH? | pH RANGE
MBD. *F mg /1 -mg/1 my/1 mg/ mg/1 ma/l
‘ . .1 6.9 8.1-8.5
JANUARY 0.21 50 175 296 199 43.6
. 2 202 56.2 33.9 | 7.9 7.9-9.1
FEBRUARY 0.18 ag 202 Lt 0 56
0.22 47 151 343 23 44.5 34.0 7.1 7.6-8.2
MARCH
0.34 a7 | 85 173 10 23.8 | 14 ) 3.0 7.5-8.0
APRIL ‘
0.31- 51 103 150 133 .0 | 200 4.1 7.2:7.7
MAY
. 0:38 55 g2 164 99 21,5 16.3 3.4 7.0-7.6
JUNE
0.52 50 63 125 | 87 20.5 16.1 3.2 7.5-7.7
JULY . : .
0.33 62 261 160 340 28.5 7.5 |4z 7.4-7.8
AUGUST .
0.30 62 135 230 181 32.0 4.3 5.4 7.6:1.%
SEPTEMBER :
' 0.26 81 180 240 228 131 | 26.4 | 4.9 7.9-8.1
OCTOBER -
0.25 58 233 368 240 4z.0 | .37 6.7 7.9:8.2
NOVEMBER
0.25 54 275 - 395 295 48.6 33.8 18 7.3-8.1
DECEMBER :
1978 AVERAGE 0.0 85 163 256 195 _ 35,2 25.3 5.4 Z.0-91
1877 AVERAGE 0.21 56 201 410 274 44 .2 35.3 6.9 7.4-8.7
MONTHLY SUMMARY OF EFFLUENT QUALITY
TREATMENT PLANT: LONG LAKE
* Sge Table 2
[FECAL_COL1FORM
HONTH 800 | coo | Tss FeomETRIc MemN [TURB. | koh [+ma [won [nos |"F*:|p.0. | e |EREMOUAC
mg/l tme/l 1 mg/1 | MeN/1o0 m]  §ITU Tmo/t 1 lmg |m ma/l | ma/1 Boo_L Tss |
"NPQES Limitation
: o e |27
JANUARY 0 42 |36 )es.9 Jo1s Joes |77 {az {7.5-81) 60 |se
87 | | 25 7 a2 {279 |o. 17 2.
FEBRUARY 36 27. 0,10 Ja9.15])9.8 |5.2 7.2=7.8} 57 88
s0 [104 | 16 0 25 |z4.0 |18.5 Jo. . 3 -
WARCH i 0.8 |0.05{5.8 |2.0 |7.4-7.4f 67 o
30 83 | 24 62 16 [17.4 113.4 Jo.o4 fo.29 Ja.0 J1.8° . Bt
APRIL _ 87 |7 a-7.7] 65 78
24 78 | 37 28 n {13z |s7 pat foasfar |78 |ress) |7
MAY : . . _
JUNE 26 %0 |3 29 “ | 75 4.0 pos |oos )23 l2s [ro-arlzz |e:
auy ‘ 24 87 |29 n N 18549 pos Joos f2.7 Jz.8 Poo-s.3]lsz |67
AUGUST 29. 105 | a7 36 6 | 7.0] 3.7 pas |org[2.5 |56 B.3-8.7]e e
23 e | m 39 .
SEPTENBER 12 1249 p-08 lo.21 ja.2 [25 p.7-8.2f 83, |83
ocTapER 3% fee |a u 13 1143 [10.3 Jo.14 | 0.8 faa |3 1-8.5) 81 | a2
NOVEMBER 32 0 | a 3 10 J19.0 6o feo |o.57t5.5 Jas pos-gol ss | &
P ——
7
DECEMBER 4 21z | 23 & 43 |39 y27.6 lo.os Josz|7.7 15 Puo-ra| 73 ] a2
1978 ayepage 192 1719 | 30 2 {21 [1a.8 0.0 J0.27[5.0 [a.6 [r.0-e.7] 7o |ss
43 |3 -
1907 _AVERAGE 37 30 25 1zesj205 1012 los2)s9 |36 F.os9] o
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 MAPLE PLAIN HASTEWATER TREATMENT PLANT

‘Description:

The Maple Plain wastewater Treatment Plant was constructed in 1952 and
' expanded in 1965 to its present capac1ty of’ 0 22 mgd “The. plant 1s operated '
- as a high- rate trickling f11ter plant fo]]owed by an act1vated sludge processr

" and eff]uent po11sh1ng pond

Plant Operation:

~The daily averagefwastewater'flow.to the Map1e‘P1ain'P1ant 1ncreased
from 0,18 mgd in 1977 to 0.26 mgd in 1978. The monthly average.flow

‘exceeded the design capacfty of the plant during,6 months of 1978. The

- NPDES monthly eff?uent limitation for TSS was violated in June. Th1s

"‘v1o1at1on was the resu]t of h1gh algal growth in the effluent pol1sh1ng

pond. The NPDES- month]y effluent ]1m1tat1on for feca] co]1form was v1olated :
in Ju]y Th1s v1o]at1on was caused by errat1c ch1or1nator performance dur1ng
.'a port1on of the month. 0vera11 eff]uent qua11ty in 1978 showed mixed results,

with TSS qua11ty improving, feca1 col1form quality dec11n1ng, ‘and BOD qual1ty

- remaining - the same.. Stat1st1ca],ana1yse5~of data show the following trend

" in effluent BOD and TSS from 1976 to'1978-

Effluent (oncentratlons, mg/]*

 50% of Time . 75% of Time . - " 90% of Time -

1976 1977 1978 - 1976 1977 1978 N 1976 1977 1978
- BOD 5 8 7 8 17 14 21 26 22
TSS 7 7 6 o ' 30 24 12 , 48 42 40

* Percent of time: effluent concentrat1on equal to or less than va1ue shown.

~ Plant Future'

" The Maple Plain Treatment P]ant is cons1dered a sem1permanent p]ant
Stud1es concern1ng future expans1on and p0551b1e add1t1on of advanced

treatment are present]y being conducted
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MONTHLY SUMMARY OF INFLUENT QUALITY
TREATMENT PLANT: MAPLE PLAIN

: WASTEWATER TOTAL .
HONTH FLOM TEWP. | BOD | coD 155 K§-N | wH P PH RANGE
. MGD. °F mg/1 © mg/l mg/1 mg/1 ‘mg/l mg/1
14 7 7 42.6 2.9 10.4° | 7.6-7.8
SANUARY 0.15 a8 6 376 179 .
: ' 0 188 | st | 3.6 | 7.6 7.6-7.8
FEBRUARY 0.13 47 210 35 . 4
' 0.17 48 163 a8 | 167 | 427 | 317 | 5.8 7.5-7.9
MARCH
L 0.45 47 68 146 109 17.58 8.6 2.0 ?.5-.?.8
APRIL. :
0.31 49 87 162, | 118 2.4 [ 138 |33 7.6-7.9
MAY : _ . -
.31 53 94 152 17 | .0 | 135 |20 1.5-7.8
_JUNE _ :
: 0.48 60 94 157 93 16.0 | 10.5 2.4 7.2-7.9
JULY . - .
0.31 63 120 na 263 19,1 127 |33 7.3-7.9
ALGUST ,
0.36 63 | 83 13) 98 180 | 5.8 | 3.0 7,8-8.0
SEPTEMBER _ _
.19 80 154 220 147 298 | 25.3 | 4.8 7.6-7.8
OCTOBER
: 0.16 56 247 1053 | 1000 5.3 283 16.0 7.5-7.8
NOVEMBER - ‘ . :
T 0.14 a8 21 | 365 216 433 | 320 |65 7.5-7.8
DECEMBER _ _
" 1978 AVERAGE 0.26 54 192 298 228 | 288 | 214 |49 7.2-8.0
1979 AVERAGE 0.18 55 156 2 | 182 |38 |0 e 7.0-9.5
MONTHLY SUMHMARY OF EFFLUENT QUALITY
TREATMENT PLANT: __ MAPLE PLAIN
* See Table 2 .
FECAL COLIFORM ' T .
MONTH | Bon | con | Tss [SEcmeTait Hem [TuRe. | kan | Mey [nop [wo3 |T9PP-lpo: | en LA BEMoval
mg/) | mg/1 | ma/) ) meOn gl 1JTU Ima/) tmosT fma/) ImafY | omas) Ima/) tRAnGE | 80D 1| TSS
*NPDES Limitation )
JANUSRY z |52 2. 0 2 | 61)3.2 pr2 |s.07 a7 5.8 |s.8-7.0] 99 |9y
FEBRUARY 3 |es 1 2 2 |74 a9 paz Joes[s3 [5.8 Jeo-7.7f o0 {90
waRcH 5 |se z 0 3 1130 [1o8 bz |aa 51 s fs-7.3l 97 §eo
. uw |z | s 0 6 |74 a2 par 150822 |rs Farr|es e
WAy 19. lsa |ig 3 10 1.7 8.2 pay foes b3 frs bagolie e
e 21 s | s 13 1 |ws | s foots fo.se 3.2 [eae fsr-sr) s | s
JULY' .' 15 |57 |2 27 | o9 lrsjaspe Jea|es 7 borasle |
AUGUST S XA 4 6 [ 37|21 ps |65 a1 [s.a perelse foe
s J | 84 : 5 | 40|26 p2r [4.80 |3.0 s .
SEPTEMBER : 0 6.9 |7.8-8.0[ 95, |90
ocToBtR 17 | 6 59 - 9 [12.4 1.3 Jo.od Jo.az 3.9 {5.4 [5a-7.7] e |es
NOVEMBER 6 _28 3 2 5 (129 109 jo.11 |2.8314.4 |67 V.0-7.6] 97 a9
DECEMBER n ol 5 1 5 1189 178 fo.os | 1.2e {50 |73 boz2|es |or
1079 avepser 11 J45 ] 10 45 g | ael73oo0 |375ks7 72 baazlos Jos
AYERA 17|55 16 - 23 7 ] 73] 4.4 Ig.sz 8.02 4.2 19.1 6-5.4] 93 ] 9]
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FEDINA WASTEWATER TREATVENT PLANT

Descrigtion:

The Medina Wastewater Treatment Plant was constructedrin 1969 énd

has a design capacity of 0.10 mgd; The plant consists of a two-stage

aerated lagoon process with the effluent then disposed of by percolation

and evaporatioh. There is no surface discharge from this plant.

Plant Operation:

The Medina Plant operated at about 145 percent of its design
capacity during.1978. Due to Tack of surface diécharge there {s no NPDES
permit for this plant. Effluent samples taken brior to discharge into the
seepage pond, indicate removal rates of approXimaté]y 93 percent for BOD

and 96 percent for TSS.

Plant Future:

The Medina Treatment Plant is considered a semipermanent plant,
Studies are presently being conducted to better determiné the future of

this plant.
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MEDINA WASTEWATER TREATMENT PLANT

FLOW DIAGRAM
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MONTHLY SUMMARY OF INFLUENT QUALITY
TREATMENT PLANT:  MEDINA

WASTEMATER | | TOTAL .
MONTH FLOW TENP, B0D cop TSS ki | wH ) pH RANGE -
. MGD . °F . ma/1 mg/1 mg/1 mg/ mg?l mg/1
JANUARY ° 0.065 - ms 1940 | 1630 2%6.8 | 15.6 10.5 .
FEBRUARY 0.062 - 550 1020 1704 a1.5 | 25.5 14.0 -
WARCH 0.063 3 334 612 374 2.7 | 16.3 4.9 7.4-7.5
A3IL 0.157 46 66 140 186 1.2 7.9 2.6 | 1075
043 | 59 | s 1 " 10. . 3.4 12
| WAY 58 100 10.5 6.4 3.4 7.1-8.6
0.183 69 362 35 517 1z. ) 1 7.z
JUNE 4 2.3 59 | 121 .2-1.5
' 0.285 - | 73 155 367 43 13.9 6.8 4. 7.6-7.
JuLY : : _ . 4.9 s
C 0.143 70 74 135 147 12,3 | s, 8 1 758,
’ : AUGUST 3 2 0
0.295 72 3 92 49 16.1 10.3 2.7 7.6-7.8
SEPTEMBER 1 )
0.204 - g2 a7 150 82 - | 22,8 18,3 4.6 7.5-7.6
OCTOBER _ . .
L 0.082 55 | 240 300 528 . 32.3 | 24.9 7.3 7.5-7.6
. NOYEMBER . -
o 0.060 50 110 175 01 | o2 | 237 4.6 7.5-7.8
DECEMBER . o
1978 AVERAGE 0.145 59 300 462 187 20.8 14.0 - 6.2 7.0-8.6
1977 AVERAGE 0.082 57 285 {550 385 257 19.2 7.4 6.9-8.5
_ MONTHLY SOMMARY OF EFFLUENT QUALITY
: _ TREATMENT PLANT:__ MEDINA
+ Sea Table 2 .
R FECAL UL IFORM TOTAL .
MONTH oD | cob | T5S [SEGMETRIC MEAM [TURB. | KIN | NE3 [ NO5 ™ | O3 Ftloq, | pn - |2 REMOVAL
‘ mg/) | ma/1 | mg/ | wene1go g [JT0 el Imait Img/3 Ima/1 | mo/)lmas) \RAMGE i BOD LTS5
*NPDES Limitation . - : |
2 | | : 1 |20.0 7.4 fo.07 fo.35) 5.6 |12.8 [7.3-8.2] 98 |99
JANLIARY .
25 |as |15 1 14 1231 1s.a Jooz Joelea [12.0)7.7-7.9) 97 (99
FEBRUARY : :
20 {80 |5 |13 les.2|z0.5 [0.03 | 0.08]5.5 |10.6 |7.1-8.0] 94 |6
MARCH . - : -
' 14 |52 |16 1 o |1s.0)13.2 |o.os Jo.28|a.2 106 |7as0f 79 | @
APRIL . .
|7 | 3 . 1| 8.0] 41 Jois Joss)s.4 (1.0 |7.2-9.3) 47 |61
MAY | :
a1 e | 12| 46] 23025 |osz|39 | 5.5 |7.4-7.7 82 |93
JUNE :
27 & 18 7 | 6.8} 3.9 fo.o4 |o.15]3.1 Jao {7.5-8.0] 82 |98
JULY - .
er. 53 |18 . a | 44| 2.2 |o.ez fo.83|3.6 |a.2 [7.7-8.2] 69 |88
AUBUST L )
: . as| 23109 |1.26}4.2 {5.0 |7.7-7.8[ 43 |2
SEPTEMBER S A 4 |
: 9] 7.5 Jo.23 fo.a7 e 6.2 [r.5-7.8f 96 | %
OCTOBER o L 1 ¢ :
: 17 |46 8 : 6 (142 hz.e fas |10 (a6 f6.7 Jr.ac7.6] 93 |98
NOVEMBER - . .
M. 1113, .
‘ w ez e ]| g 203 )85 Youta |rmalss |73 pos-r7l s |97
DECEMAER ‘
Jaza AueBace |22 |59 8. ] 9 1 12.8f10.310.31 |0.77]4a5 |81 [7.1-9.1] 93 | %6
1977 averace |25 |77 | 0 9 1 16.7 [14.4 Jo.25 [ o.72]s5.4 {7.3 [.3-8.9] 86 | 88
. *
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PETROPOLITAN WASTEWATER TREATMENT PLANT

Description:

The Metropolitan Wastewater Treatment Plant has been constructed in
several sfages. _The original plant was constructed in 1938 and provided
primary treatment only. - In 1966,-the secondary portion of the treatment
works was placed into opefation providihg a high-rate activated sludge
process with a design capacity of approximately 218 mgd. 1In 1972, four
more aération tanks and air compressors were placed into operation,
allowing enoqgh“capacity to operate a step aeration actiﬁated sludge prdcéss.
In March of 1978, new pretreatment énd primary facilities were placed into

operation.

Plant Operafion:

The daily avefage wastewater flow to.the MetropoTitan Tréatment'Plant
increased from 194 mgd 1n.1977 to 210 mgd in 1978. The monthly average
flow exceeded the deszn papacity_of fhe'p]ant during six months of 1978._
fhere were several violétiohs qf NPDES monthly effluent limitations. HNPDES
monthly fecal coliform limitations for thelp1ant_effIUeht were exceeded in
October and November. These violations were the'réﬁult of inadequate mixing
- in the east effluent chlorination channel. This problem has since been.
remédied.- The monthly.TSS Tfmitation_for the p1ant.eff1ﬁent'was eXCeeded
in December.r This failure was.due to construction work which temporarily
put some treatment facilities out of sefvice. There were also failures to |
' meet NPDES monthly 1imitations on the ash pond. dischargé The ash pond
- discharge did not meet monthly limitations for fecal coliform in February,

March, April, and June.

102



.These taiiures occurred because of the use of uneh1orinated eff]uent'to '

convey tne ash to the ash settling basin.' Discharge from the ash settling
 basin was terminated in m1d July with the ash being recycled 1nto the

plant aerat1on system. Overa]] p]ant effluent qua11ty in 1978-showed

improvement from the previous yeer'in BOD and fSS quality, and a-dee1ine . . |

in the fecal coliform qualtty | Stat1st1ca1 ana]yses of data show the

fo]Tow1ng trend in effluent BOD and 1SS from 1976 to 1978

Effluent Concentrat1ons, mg/1*

50% of Time . 75% of Time : 90% of Time
‘ 1976 1977 1978 . 1976 1977 1978 : 1976 1977 1978
BOD 60 40 40 80 5] 53 141 62 - 64
TSS 48 40 37 : 77 83 &5 104 88 78

* Percent of time effluent concentration equalito or less than value shown.

Plant Future:

The Metropolitan Plant is the largest treatment facility in the MWCC
system and is considered a permanent 1nsta11at10n At present, construct1on
is underway to expand plant process units which will result in more effect1ve

treatment and better effluent quality.
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METROPOLITAN WASTEWATER TREATMENT PLANT
FLOW DIAGRAM

[—~~-=——-- A
o |
S : A
: Effluent
Influent \_l :I E 2 3 ¥ 3 . 5 mr{ﬁﬁﬁ;?\'
' . o o River
o ' ' .
| I &
Ve o m e e e = e me
|
I i . .
ooy 7 F-sle|--3 ¢ [--30
|
I
} Ash Pond
) ¥ Overflow
Sanlintindidh-- IR | B ol I PR O BTN o it B AT o P
g
o Unit Description , Eye Lake
Liguid.Phase ' 5011d Phase _ o Legend
1. Screening 7. Gravity Thickening - . ~—1t{quid Flow
2. Grit Removal : 8. Holding Tank : ) ) . ===~S0lids Transfer
3, Primary Sedimentation 9, Vacuum Filtration o o E;gExisting Process Units
4. Activated Siudge 10. Incineration o ¢ " FFuture Process Units
5. Final Sedimentation 11, Concentration ‘
6.

Chlorination 12. Vacuum Filtration
: 13, Incineration
14. Ash Pond

WASTEWATER FLOW

{mgd)
300 - 300 300
2501 _ : - 250 250
200 200 200
woL 150 . 150.
: : 1
L
100 { : ‘ 100 100 ‘
= <& o =
& 8 % 5 3 5 & & S EEXEIRITuBes
YEAR S _ o S 1978

04



MONTHLY SUMMARY OF INFLUENT QUALITY

TREATMENT PLANT: METROPOLITAN
WASTEWATER Co. TOTAL
MONTH . FLOW TEMP. BOD -€0D ; TSS Ki-N NH P pH RANGE
MGD, °F mg/1 mg/1 mg/ mg/1 mg;l mg/1
_JANUARY 174 56 289 723 325 27,5 21.5 6.4 6.8-7.6
" FEBRUARY 173 56 m 781 325 26.6 19.8 6.7 6.0-7.5
MARCH 191 56 264 706 342 - 25.6- 19.4 6.0 6.6-7.7
APRIL 225 55 207 492 225 19.3 14.4 3.9 71.2-7.6
MAY . 220 63 244 530 225 22.3 13.0 5.6 5.4-7.8
242 66 201 513 228 16. 2. . . .2-7.8
JUKE _ i 12,3 3.8 5
: 292 . 187 an 208 | 166 |14 | n 6.8-7.5
JuLy ’ .
250 - 160 422 219 16.2 9.9 4.4 6.3-7.8
AUGUST
230 - 158 387 198 15.1 1.4 3.2 4.0-7.6 .
SEPTEMBER
169 - 190 438 174 190 |55 (a3 5.6-7.9
OCTOBER
197 - 197 : 446 178 216 | 17.0 5.0 6.3-7.7
NOVEMBER ‘ :
R 157 - 188 a0z | 13 225 | 17.2 |5.5 5.8-9.]
DECEMBER
1978 AVERAGE 210 59 215 521 231 20.7 15.2 4.9 4.0-9.1
1977 AVERAGE 154 64 245 631 288 24.5 . | 18.5 6.1 6.3-9.0
MONTHLY SUMMARY OF EFFLUENT QUALITY
TREATMENT PLANT: __ METROPOLITAN
* See Table 2 )
TFECAL COLLFORM : T :
HONTH Boc | coo | 7ss [EesmETRic mead fTums. | kan [ [nop [wos "B oo, [ pn LABEMOVAL
mg/1 | mg/1 1 wg/1 | ¥pN/100 m] fOTU Iwe/) {mg/) tmc/) Img/) | ma/]imo/] 1RANGE_ L BOD ] 153
*NPDES Limitation : i ‘ '
. 57 k193 | 39 . 5 22 |20.8 [15.6 |1.33 fo.2a}3.4 |3.2 |7.3-7.8] 80 |88
JANUARY . :
: 55 |19 | 51 3 23 hae |15 [ooe Joeatss |aa |7.5-7.8f 82 Nes
FEBRUARY :
52 |179 [ 59 3 22 171 [13.2 foao [o.25 |29 {30 7.2-7.7| 80 |83
MARCH .
S 47 160 |5 2 2z {15.2 |10 W1z |os7 |25 |16 |geirg) v |7
APRIL -
8 |67 | @ 51 16 |14 l:01 hoo Joss |23 J2.3 e.s-7.8] a0 |e2
MAY
37 1133 | 3 55 17 [12.4] 9.2 jo.7s o4 2.2 1.9 6.9-7.5} 82- |84
JUNE ° ) .
35 {154 | s0 194 24 hz.5 [ 80 p.31 {eas |2.2 Je.o f.9-7.a] 73|76
auy
1. : 1 9 | o1 ]s.5 p7a oz |17 Jaz fpo-7.70 s |
AUGUST 24 94 7] 22 48 : _
SEPTEMBER 3 115 | s 134 18 | 6.7 3.2 fz.es |3.09)z0 Ja fe.3-7.6]81. |74
. 37 |z | e Stz 19 |10.7] 7.6 o8 | 1.72 1.8 |45 |s.s-77f & 72
OCTOBER
o 19 |1z | 22 660 12 |10.a]| 7.2 Joms {36617 (3.7 fporsl o |ar
NOVEMBER
22 |1as | a1 10 20 (17,2 |12.7 fo.to | 1.74 3.2 |28 Y6.2-7.8] ea |70
DECEMBER
1978 pygapge |39 [150 | 43 198 19 113,90 9.9 1130 J1.0902.4 (3.1 k.9:7.8 &1
1977 pygrace |42 [178 | a9 24 76 fz2.0 |14.6 Jo.17 Jo0.3993.4 2.8 E.s-s.o0bas |as
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METROPOLITAN
ASH POND
1978 MONTHLY DATA SUMMARY

| ONTHLY EFFLUENT CONCENTRATION
NELUENT 1978 MO UENT CONCENTRATIONS

- - TECAT COLIFORK ; T e

| mgd | mg/1 | mg/1 | mg/1 | mg/1 JTU | RANGE | ™"wpr/100 m1 |m3/1 | mg/1 | mg/1| mg/1
NPDES Limitation | | | o

801

January I 40 136 | 124 5.0 | 159 fs.a-11.2] 76 | 1 3.0 [18:6]16.4 {0.12

Fébru§ry | R 45 | - 76 5.6 90 |8.2-10.5 1979~ - | 2.5 |19.0}16.6 {0.11
March o ] 46 | 4.4 | 46 |s.2-9.5 | 1026 | 1.9 |21.1{19.0 0.14

'Aprif | 25 | - 35 5.0 39 8.559.9' 218 1.8 [16.7 {14.7 {0.16
May 1 {120 | a3 |43 | 56 [9.29.8 77 |1.6 {16.6113.2 Jo.08

Cdune t3s oo | 4 |37 |50 Jor-9s | 38 1.4 |16.6 [14.0 {0.04
July 0| - 45 1 5.1 | 39 |9.2-10.2 ) 186 . | - | - i -
August | |

September )

Qctober

November

December

1978 Average | 33 122 59 | 4.7 68  [8.2-11.2 647 2.0 118.1 {15.6 l0.11



METROPOLITAN

1978 EFFLUENT HEAVY METALS

601

MONTH mg?] hgpl o mg?] _m;?l mS?j mggl uggl | mg}: ug?: US?:
January | o010 | 0.4 | 08 J<0.10 | o0.02 [<0.02 J<0.8
February 0.11 0.15 0.22 1<0.10 0.103 [<0.02 |<5.5
March - 0.11 | 0.14 | 0.21 [<0.10 ] 0.036 [<0.02 |<1.8
Aprit | 0.09 o032 | o0.20 |<0.30 [o0.081 [<0.02 [<0.8
My | oo0s o2z | 014 <00 |[0.063 [<0.02 [<0.
Jue | 0.06 [<0.09 | 0.3 |<0.10 |o.085 |<0.02 |<0.8
July - 0.08  |<0.14 0.17 - {<0.10 0.035 |[<0.02 |<0.7
august | 0.05 | 0.09 | 0.1z <01 | 0.082 0.0z |08 0.10 [ 1.7 4.0
September | 0.09  [<0.09 0.18 |[<0.44 0.028 " [<0.02 }<0.7 }<0.07 . | 1.8 <3.5
October 011 o7 ] 029 |<0.5 ]0.039 [<0.03 | 0.9 002 |<i6 5.6
November | 0.09 |<0.13 0.15 |<0.10 | 0.040 |<0.02 [<0.8 |<0.70 | 1.3 k3.4
December  [<0.10 {<0.11 [ 0.19 [<0.11 [ o0.046 |<0.02 [<1.0 070 {1.5 k3.0
1978 Average  |<0.09  |<0.13 0.18 [<0.13  }0.055 [<0.02 [<1.3 |<0.70 |<1.6 k3.9

*NPDES reporting of these parameters
began in August, 1978.




ORONO WASTEWATER TREATMENT PLANT

‘Description:

The Orono wastewater Treatment Plant was cpnstructed.iﬁ-1964 and
consists of a confact étabiiizatidn process and an effluent polishing
pond. The p]antlhaé a design capacity of 0.4 mgd. The effluent polishing
pond has a detehtion time 6f 60 days and is normally drawn'down.in 1ate;

fall with no further discharge occurring unti]lthe following spring,

L

Plant Operation:

The daily avefage wastewater flow to the.Orono Treatment Plant
increased from 0.34 mgd in 1977 to 0.47 mgd in 1978. The mdnthly averagé
flow exceeded the design capacity of the plant.during six months of 1978.

The NPDES monthly effluent Iimitation.for BOD was exceeded in Januany,
Apri],-May, and Décember, and the monthly effluent limitation for TSS
was exceeded in March, April, May, and June;' These violations were
primarily the result of Tafge-algq] populations wh{ch exiéfed in the
‘effluent pond.' Mechanicai pfob]ems were also experienced on several
occasioné. Overall effluent quality in 1978 showed a.ngnificant decline
from the previous year. Statistical analyses of déta.show the following
trend in effluent BOD and TSS from 1976 to 1978:

| | Effluent Concentrations, mg/1%

50% of Time | 75% of Time 90% of Time

1976 1977 1978 1976 1977 1978 - 1976 1977 1978
BOD 7 .7 15 w0 12 29 16 20 .38
TSS10 9 20 | 24 17 3. 39 26 98

- * Percent of time effluent concentration equal to or less than value shown.

110



Plant Future:

The Orono Treatment Plant will be phased-out upon completion of the
Long LakefOrono Interceptor, scheduled for December of 1979. The f]ow will

then be.tfeated at the Blue Lake Treatment Plant.
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ORONO WASTEWATER TREATMENT PLANT
FLOW DIAGRAN
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‘MONTHLY SUMMARY OF INFLUENT QUALITY

TREATHMENT PLANT: _OROND
WASTEWATER ' . TOTAL
MONTH FLON TEMP. BOD cop LES Kj-N NH; P pH RANGE
MED °F ma/l mg/1 mg/1 mg/1 g/l ma/1
0.32 48 110 27 1 1 5.0 | 215 | 40 7.6:7.7
JANUARY - : _
0.32 46 160 333 192 1.8 | 296 | 6.3 7.6-8.0
FEBRUARY ‘
0.38 47 164 380 226 30.0 [ 240 5.9 7.6-7.8
MARCH _ : .
0.61 15 a7 150 139 0.9 | ws |29 7.6-7.8
APRIL .
0.53 . 49 93 201 143 204 | 140 1.0 7.5-7.7
MAY
0.53 54 91 201 128 22.5 1.9 {40 7.5-7.8
JUNE
0.76 59 n 187 121 19.5 15.5 3.5 7.6-7.8
JuLy ‘
0.52 62 a1 8 178 13.7 |16 | 2.8 7.1-7.7
~ AUSUST : . ‘ _ _
0.48 63 94 . 159 159 216 18.0 .| 3.6 7.3-7.8
SEPTEMBER
0.39 60 160 172 180 23.8 20._8 4,2 7.5-7.8
OCTOBER ’ N
: 0.35 57 19 176 210 226 | 197 |42 7.6-7.8
- NOVEMBER
‘ 0.38 .51 164 214 191 0.2 | 26.5 . |53 7.6-7.7
DECEMBER :
1978 AVERAGE 0.46 53 116 210 167 23l.B 20.0° 4.2 7.1-8.0
1977 AvERAGE 0.3 54 (LTI 291 176 29.4 25.6 5.7 7.4-7.8
MONTHLY SUMMARY OF EFFLUENT QUALITY
TREATMENT PLANT: CROND
* See Table 2 . )
FECAL COL1FORM L
MONTH 800 | coo | Tss [GeomEraic merm fruns. | kan frws [wop [no3 [P o.0. | e |PREMOVAL
mg/1 1 mg/1 fmg/Y b pus100 p}  1OTY 1 _[mo/ 1 1 1 mo/1 ]| BOD 1 155
*NPDES Limitation
61 |wo {28 0 22 |29.2 |25.0 Io.m 0086.2 | 4.4 7683 45 |e0
JANUARY :
1w 79| 1 1 {259 22.o'|n.o4 0.10 3.8 | 4.8 Jr.5-8.0] 88 |93
FEBRUARY .
15 oz |38 0 19 23.8 |23.0 lu.ds 0.0 |30 1 3.8 |res3| v ez
MARCH . :
aw e | n 75 15 [ e2 )28 pa7 for21.5 |10.2 [Flecs.of 54 fae
APRIL
o e | 0 18 |9.4]a6 Nav Joos (2.0 foa k.a-m.,ss L
MAY
21 a |33 53 9 | 61§39 p.w Joor e |39 B.rsojrr {na
JUNE :
5 |a | s 7 afoa|7s pas Jon f3.a |19 fe-s7l9s foe
JuLY : p 93 {9
. ] -
AT 54 | 2 22 7 laa)is b lozs]|ea |5 p-a-8.8| 87 [ae
13 n ot 19 1 . ap. . . .9 p.g-g. . '
SEPTENBER n 1 | 48fz1 p.n Joss]es 6.9 pasrfss. [&
OCTOBER 14 |53 {1z 68 6 | 6.5] 4.0 Jo.1s fo.s3|e2 | 5.5 83-8.6( 91 |3
NOVEMBER 24 | 75 | 2 7 8| s9]|2o0lere]|ras]z0 {58 |s1-8.3 79 {87
DECEMBER 29 |2ia | 2 19 14 |es firo forr Josz|ae |35 froe-sak sz a7
1926 ayerage  [24 J100 ¥ 3 27 12 112896 Jo2e |ogrloo Vs P5-10070 |an
1a77 aversge_ | 12|52 | 2 4 7 [13.0 [10.6 b.2v o7 |32 Jao Fa-oslon [as
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 PRIOR LAKE VASTEWATER TREATMENT PLANT

-Description:

The Pr1or Lake wastewater Treatment P]ant was constructed in 1960
to provide pre11m1nary, pr1mary, and secondary treatment w1th a de51gn

,‘capac1ty of 0.24 mgd Secondary treatment is accomplished by use of a

trickling f1lter process

Plant Operat1on

~ The daily average wastewater fTow to the Pr1or Lake Treatment PTant
decreased from O. 10 mgd -in 1977 to 0.01 mgd in 1978 On May 23 1978,
7 d1scharge from the Prior Lake Treatment P]ant was term1nated and a]T
7.subsequent flow d1verted to the Blue Lake Treatment Plant.. NPDES month]y
t effTuent 11m1tat1ons for_BQD were exceeded-1n January and April. ‘Overajl
eff]uent quality inT1978 declined from the previous‘year.‘_Statistical.'
‘analyses of data show the beTomtng;trend Tn‘effloent BOD and TSS from‘
1976 to 1978: SRR R
Effluent Concentrations, mg/1%

50% of Time = ' ' 75% of Time o . 90% of Time

1976 1977 1978 . 1976 1977 1978 © 1976 1977 1978
BOD 30 18 18 | 40 28 34 ‘ 59 53 43

TS 27 12 13 0 32 24 28 - 40 36 33

* Percent of_time_effluent'concentration'equaT'to or_Tess:than,va1ue'shown. :

ERITH



PRIOR LAKE WASTEWATER TREATHENT PLANT- -
o  FLOW DIAGRAM = -
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MONTHLY - SUMMARY OF INFLUENT QUALITY
TREATHENT PLANT: PRTOR LAKE

WASTEWATER ' ' TOTAL |-
HONTH FLOW -7eMp. | 80D can TS5 | Ki-N | Mg P pH RANGE
: ~ MGD °F . mgl mg/1 -mg/l .| mg/ mg}] mg/1
9.01 45 Hn3 3. | 300 32.0 | 25.9 8.7 7.2-7.8
JANUARY : i °
T oo a5 12 223 90 n.a | 236 | 105 7.3-7.6
FEBRUARY _
: “o.01 47 128 277 | o7 241 20.3 8.7 _7.3-7.6
MARCH L . _ .
0.01 51 | ss 127 78 | 127 8.2 7.2 7.4-7.6
APRIL '
0.01 57 123 227 92 .3 85 e | 7478
AY 1. 24 17.5 7| 9.9 ‘
JURE
u
JULY
AUGUST
SEPTEMBER
DCTOBER
NOVEMBER
| ‘ DECEMBER
| 1978 AVERAGE 0.01 49 107 257 137- b 2a.9 | 191 |90 7.2-7.8
1977 AVERAGE 0.10 57 76 168 83 28.9. | 25.3 | 7.4 7.0-7.8

MONTHLY SUMMARY OF EFFLUENT QUALITY

. . . TREATMENT PLANT: __ PRIOR AKE
* See Table 2

MONTH BOD | COD rﬁ%ﬁh&?%‘ﬁ%ﬁﬂ TURB. | k3N | NH3 | MOz o3 L PR T BT
i mo/l [ mq/dma/1 )\ MPEAIOO ) [TV ime/Y Pmof1 Ima/t img/1 | mos1lmas1 [RaMGe ] 800 | Tss
*NPDES Limitation '
T n | 2 26 20 | 221|102 [0.25 | 2.7 58 |6.4 [7.0-7.5 73 |93
FESRUARY 18 010 3 112 199 e 0.22 |5.03|65 [6.8 lr.2-7.5] 8¢ a9
o 27 .39 18 2. 041 (15 oes | 4.08 (6.5 |57 fr.2-75 79 |se
_ppail W ye w9 16 {155 57 |- fess|eo [se el 4 |si
MAY u | 6|0 S0 8 | 7.5) 4.2 losa e |7.4 {66 [7.3-7.5 39‘. a9
JUNE
JULY
AUGUST
SEPTEMBER
ﬁCTOBER
NOVEMBER
DECEMAER ‘
Tt o7 avensar T l2a Tes 7 A 14 11687114 0.42| 6.0516.4 |6.7 [rg.76l 78 85
1907 MERAGE 22- |77 |17 3 1[5 124 Lo.3z)s4sfss l6.2 B.7-7.7]n eo
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 ROSEMOUNT HASTEMATER TREATVENT PLANT

~ Description:
The Rosemount Advanced Wastewater Treatment Plant was ihitially
conce1ved as an expans1on of the. then ex1st1ng tr1ck11ng f11ter pTant

”Subsequent evaTuat1ons determ1ned that expans1on of the tr1ck11ng filter
plant was not feasible and a new p]ant of the phys1ca1 -chemical type

w1th a des1gn capac1ty of D 60 mgd was constructed 1n 1973

- PTant Operation'

The da11y average wastewater flow to the Rosemount Treatment PTant
‘1ncreased from 0.27.mgd in 1977 to 0.29 mgd in 1978. The month]y'average
flow did not exceed the desagn capac1ty of the pTant at any t1me dur1no

" the year. The NPDES permit T1m1tat1on for tota] phOSphorus was v1oTated
Tih Jahuary, Th1s was the only v101at1on which occurred,dur1ng,the year.
Overall effTueht qua]ity in 1978 showed a]most no chanée freh;the‘hrevicus
year. Stat1st1ca] analyses of data show the f0110w1ng trend in eff]uent
BOD and TSS from 1976 to 1978: | |
“Effluent Concentrations, mg/1*

_ 50% of Time . 75% of Time © . 90% of Time

1976 1977 1978 o 1976 1977 1978 - 1976 1977 1978
BGD 13 12 11 : - 18 - 18 15 ' 24 23 22

TSS 3 2 3 - 435 6 5. 7

- * Percent of time effluent concentration equal to or Tess than value shown.

Plant Future:

| This p]antiis considered one of the Commission's permanent‘facilities{
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ROSEMOUNT ADVANCEI} WASTEWATER TREATMENT PLANT
FLOlful D]AGRAM
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MONTHLY SUMMARY OF INFLUENT QUALITY
TREATMENT PLANT: _ ROSEMOUNT

N WASTEWATER | - TOTAL :
MONTH FLOW TEMP. 20D oD 55 Ki-N NH P . pH RANGE
MGl . ma/l | wmg/t | mest | mant | medt | men
- .26 54 241 267 41,9 . 8.4 7.3-8.1
JANUARY ‘ 2.8
) 0.27 Y 214 245 .5 . 8.3 7.3-8.1
FEBRUARY ; 0.1
0.32 49 165 224 0.9 24.4 6.1 7.4-7.9
MARCH
0.27 50 191 201 8.5 | 2.9 |8 7.5-8.0
APRIL :
0.28 51 1% 233 0.1 28.8 8.9 7.6-8.0
MAY .
: 0.3 54 188 234 29.8 24.9 7.4 2-7.8
JUNE : ) :
0.29 59 152 348 .| 210 220 5.9 0-7.8
JuLY ]
0.31 62 188 233 .| 8.4 22.6 7.0 2-8.5
AUGUST : ' :
.31 64 152 194 30.1. | 23.4 6.1 0-7.9
SEPTEMBER
0.29 63 708 185 8.4 3.7 7.8 39,7
QCTOBER :
. 0.3 61 253 236 40.4 32.8 8.4 7.0-7.9
NOYEMBER : :
i 0.28 58 ‘237 225 431 35.1 7.9 6.8-8.2
DECEMBER ‘
1978 AVERAGE .29 56 198 235 35.7 28.4 7.5 - 6.8-9.7
1977 AVERAGE 0.27 56 203 501 226 40.6 30.7 8.1 6.7-8.6
MONTHLY SUFMARY OF EFFLUENT QUALITY
. TREATMENT PLANT: __ ROSEMOUNT
* See Table 2 : . )
) FECAL COLIFORH
MONTH Bop | coo. | Tss Kromerhic mean [Ture. | kan | mHy [s0p [nos {TMpoo. | pn |EREMOUAL
pa/lteg/l Iwg/ 1] MeN/100 mi | OTU Jma/) [mg/) ma/1 | ma/Ymg/1 JRANGE ] 8OO | TsS
*NPDES Limitation
15 5 1 7 |35.5 [32.4 foos [o.o0]1.3 |60 [7.0-8.0] 92 o
- JANUARY ’
14 3 0 5 |sz.8 |20.0 Jo.30 o6z Jo.5 6.8 [6.9-7.8f o5 oo
FEBRUARY i
10 7 F ¢ Jero o5 oz |1.2a |o.e |s.5 |r.2-7.9] 94 |9e
WARCH
13 k] 0 4 |34.0 |29.8 o7 |o.9z |o.a 527 |3i7.7] 93 (s
APRIL
: 12 2 1 a 3.7 J27.0 ooz |:.09do.3 {60 o077 oa oo
MAY
8 3 1 4 |26.5 |25.3 p.12 |1.85 |o.3 [5.6 (7.1-7.7f 96 |oo
June - - - ‘
7 3 1 3 [24.0 |24 .oz |r.23 oz fe.a [b.7-7.6] 95 |99
JULY
15 4 1 6 |23.8 |ez.8 pp.o9 Joas Jo.z |s.a f.s-7.6f9z e
AUGUST : : .
SEPTENBER 5 4 3 |28.4 {20.2 Jo.03 |o.2s 0.2 5.5 [.5-7.8f 97. {98
OCTOBER n 3 |a 1 0.7 j31.8 puos Jouos fo.3 5.2 p.6-7.5 05 |8
20 |38 a 9 {32337 o jo.rsfo.s |6.7 |6.7-8.8] 92 |98
NOVEMBER .
21 |3 4 9 f3a.9]3a Jo.07 |o.0a]0.3 |6.5 [6.5-7.6] 91 | 98
DECEMBER . .
1978 average |13 |36 4 ' 5 130.5]28.2 lo.1o lo.69]0.9 J6.0 |s.5-8.4] 93 | o8
AVERR 1 a7 3 6 |17.7115:8 Jo.1s Jo.s1 o7 b2 |.3-8.8f o3 | oo
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 SAVAGE WASTEVATER, TREATIENT PLANT

' ‘_Descr1pt1on 7 _ |

The Savage wastewater Treatment P]ant was built in 1963 and has a
des1gn capac1ty of 0.36 mgd.  The treatment p]ant»prOV1des screenwng gr1t .
removal, pr1mary sed1mentat1on and bxo]og1ca1 treatment by means of a

h1gh -rate tr1ck11ng filter process

. Plant_QOperation:.

The dai]y avérage wastewétefﬂflow to the Savage Plént décfedsed from
0.39 mgd in_19771t9 0.37‘mgd in 1978. Monthly averége f]ows*eXceeded the .
désign capacity of the plént dufing five mohths'ofithe vear, The Savage
Plant failed to comply with NPDES monthly ef_f]ueht oH Timitations during -
February and April. These Violationﬁ“wéfe]the féSuif'of undtcépfab]e
1ndustrféi dis¢h$rge§-t0 the plant. ATl otﬁer mon£h1y‘eff1ﬁent.limitatfohs |
were met during the yeaf.- Overall effluent qUality in 1978 shpWed mixed
results with BOD and.fecai colifbfm qualify improQing and TSS-qudlity
showihg a slight deciine,“ Statfstita1 ané]yses of data show the fo}]owing
‘trend in effluent BOD and TSS from 1926 f0;1978:
-Eff]Uent_Concenfkations;'mg/T*‘ S
50% of Time 5% of Tine 90% of Time

1976 1977 1978 ‘ . 1976 1977 1978 - 1976 1977 1978
BOD 18 20 26 o 24 30 34 - 37 42 42

- TSS9 10 14 . 11 16 20 : ‘ 1429 25

* Percent of time effluent. concentrat1on equal to or 1ess ‘than value shown

Plant Future:

The Savage Treatment Plant is cohsidered,a semjpermanent'p1ant;
Additional process units are now being constructed WhiCh‘will'improve

- plant performance.
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SAVAGE wASTENATER~TREATMENT_PLANT

" CFLOW DIAGRAM
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Liquid Phase
" Screening
Grit Removal

. Trickling Filter
Final Sedimentation
. Chlorination

Primary Sedimentation .

Solid Pliasg

7. Anaerobic Digestion
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MONTHLY SUMMARY OF INFLUENT QUALITY

TREATMENT PLANT:  SAVAGE
WASTEWATER TOTAL
MONTH FLOW TEMP . BOD oD TSS KI-K NH; P pH . RANGE
MGD. . *F mg/1 mg/1 mg/1 mg/1 mg/1 mg/1
JANUARY 0.32 57 166 309 215 26.2 15.5 5.0 7.4-12.4 .
FEBRUARY 0.32 56 169 335 208 25.0 18.0 4.7 7.4-12.5
262 20.2 15.2 4.4 7.4-8.0
MARCH 0.33 58 169 316 6
.48 61 . 161 450 228 19.8 14.2 3.4 2.1-7.3
APRIL o-4 .
.44 "6l 151 399 240 20.7 15.0 . {28.0 7.4-12.4
MAY e :
D.37 62 188 237 343 16.3 13.3 4.3 7:4-7.9
JUKE
. 0.47 63 80 184 148 14.9 9.9 3.5 7.4-7.8
JULY ‘ :
0.32 66 194 219 32 20.3 15.7 3.7 7.6-7.8
AUGUST
041 -85 186 269 257 17.3 13.5 3.7 7.4-7.8
SEPTEMBER : : i .
0.33 63 225 329 268 22.6 15.4 4.9 7.4-7.8
DCTOBER - : ‘
1 0.30 61 287 453 387 28.2 12.9 |29.9 7.4-7.8
NOVEMSER _
' 0.32 61 214 265 307 21.4 15.3 4.9 7.4-7.8
DECEMBER - - :
1975 AVERAGE 0.37 61 179 314 265 21,1 15,1 8.4 2.1-12.6-
1977 AVERAGE 0.39 56 283 352 ' 249 24.0 18.4  [13.2 5.4-12.5
MONTHLY SUMMARY OF EFFLUEKT QUALITY
TREATHENT PLANT; . SAVAGE
* See Table 7 .
FECAL COLIFORM :
HONTH BOD | COD | 7SS IGEGRETRIC MEAN |TURB. | KIN ] NH3 [nOz |ho3 T3 p . pH  |EREMOVAL
mg/l 3 ma/l | mg/1 ) menston o) 1JITU  Joe/1 |ma/l |m m ma/1{ma/] {RANGE | BOD I T
PDES Limitation
21 10 | 22° 10 J11.8 9.0 fo.so [c.58)a.2 (5.5 |7.2-7.8| 87 |95
JANUARY ‘ '
22 |20 | 12 8 14 hisa [11s fon |o57 {51 .6 brz-o.z| sz |ea
FEBRUARY
40 82 | 20 6 19 114.9 113.2 Jo.oo |0.14 {6.1 J6.5 [o2-7.8]| 76 |92
MARCH :
5 {103 | 18" 8 19 [10.7 ) 7.3 012 |0.55 |3.3 |6.4 - p=2-9.6] 78 {92
APRIL - :
Ay 33 77 | 19 6 6 (122 | 9.1 fooos {018 3.7 lss f.z-rsl e e
28 | 67 | 20 16 15 1106 | 8.8 |0.10 |0.19 [6.7 |6.5 [r.2-7.7| 85 |54
JUNE__ : |
15 39 | 13 14 9 | o160 foas |o.e 5.8 |65 |rz-7.7] 82 o1
JULY
2z |61 | 14 3 10 107 | 7.4 [0.59 {0.64 [5.6 |6.5 [.2-7.6]89 |os
AUGUST -
17 45 | 13 5 g | 6.7]| 4.7 Jo.38 [1.02 |29 l6.5 P.z-76tas |os
SEPTEMBER” : . .
n 51| 13 : :
OCTORER 6 10 M6 7.80.4 {1.56]|2.8 6.5 F.2-7.6} 01 g5
37 28 | 14 3 12 |15.4 121 |o. ' .62 |4. . - '
NOVEMBER 0.55 |1 4.1 6.6 p.2-7.6}87 |9
30 8 | 16 4 12 |12.4] 9.6 |0.3¢ | 1.35 3.0 6.6 §7.2-7.6]83 {95
DECEMBER
197R AVERAGE 27 7% | 15 - g 13 $12.0| 8.9 |o.30 {0.75|4.5 f6.5 [r.2-9.6]8 {sa
1377 AYERAGE 46 100 | 14 16 14 112.6f 9.7 [o0.45 1 0.7718.3 |6.5 ls.5-9.2] as |[oa
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Effluent Fecal Coliforms MPN/100 ml
amnual value is average of monthly geometric means
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SEIECA HASTEVATER TREATENT PLANT

'Description: |

The Sehec& w&stewafer Treatment Plant wés plaéed'fnfo operatibn in
July, 1972, and has a design bapacity of 24 mgd. The treatment plant
providés scréening, grit removql,-prfmafy sedimentation,'and a cémp]ete

mix activated sludge process.

Plant Operation:

The dafiy average wastewater flow to the Seneca Plant increased
frbm 11.72 mgd in 1977 to 12.7 mgd in ]978.: At no time duriﬁg 1978 did
the monthly avérage flow exceed the désign capacity of the plant. .The
Seneca Plant railed to comply with NPDES-month}y effluent BOD 11mftatiohs
in Apfil, May, July, and August. These'failufes have'been attributed to
nitrification occurring in the BOD test, thus, thé violations aré not true
indicators of p]ant'performance. A1l other month]y permit T1imitations
were met during the year. Overall efflueht‘qﬁa11ty in 1978 showed mixed -
results, with BOD and TSS quality declining and fecal coliform quality |
improving. Sfatisticé1 analyses of data sHow the fo]]owingrtrend in
effluent BOD and TSS from 1976 to 1978:
. |  Effluent Concentrations, mg/1*

50% of Time , 75% of Time 90% of Time

1976 1977 1978 . 1976 1977 1978 : 1976 1977 1978
BOD 12 14 18 - 19 20 25 28 - 28 39
1SS 11 14 . 14 . - 18- 18 19 27 22 27

K Percent of time effluent concentratioh equal to or Tess than value shown.

Plant Future:

The Seneca Treatment_P]ant is considered a permanent fac11ity. Space

has been set aside for future expansion.
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SENECA

WASTEWATER TREATMENT PLANT

FLOW DIAGRAMN
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2. Grit Removal 9, Holding Tank : ==-501ids Transfer
3. Primary Sedimentation 10. Vacuum Filtration Existing Process Units
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MONTHLY SUMMARY OF INFLUENT QUALITY

- TREATMENT PLANT: SENECA
. - WASTEWATER : . . : . TOTAL o
MONTH - FLOW TENP. BOD 0D 15§ Ki-N nu? P pH RANGE
MGD °F .mg/1 mg/1 mg/1 | mg/! mg/1 mg/1 :
: .62 - © 258 576 2 N5 | 260 | 7.4 " 6.3-7.6
JANUARY 1-62 . - ’ - :
- 11.85 - - 258 550 204 N4 | 230 | 7.9 7.1-7.7
FEBRUARY - _
12,21 - 2 53 | 228 Nn.z 26.8 | 8.2 7.0-7.5
MARCH
) S1z2.9 - 262 534 228 28,5 | 238 | 7.4 6.9-7.7
APRIL _ _ :
' 12.5 s | 263 | 59 291 30.3 | 21.2 |9.3 6.7-8.9
MAY : :
) 13.2 (33 260 598 309 24,5 19.5 7.5 7.1-8.0
HINE -
: 13.3  f2w | s | 266 | 238 |14 |5 6.5-8.3
JULY : - _ : __
13.5 72 232 - | 469 224 21.8 18.4 | 6.4 7.0-8.1
AUGUST .
14.0 .72 246 46 | 206 .| 25.9 - 2001 5.8 6.8-8.1
SEPTEMBER ‘ . : :
- 13.0 67 280 | s4a 226 36.2 29.5 7.7 6.6-8.2
OCTOBER _ : :
N 12,5 67 266 462 188 3.0 | 27.7 5.6 6.5-8.0
NOVEMBER i : :
. 12.5 55 239 491 208 37.3 8.8 7.0, 7.0-8.3
DECEMBER : ) ‘ _ - _
1978 AVERAGE 12.7 64 252 523 240 29.6 23.7 7.1 £.3-8.9
1977 AVERAGE 1n.72 203 484 209 32.1 26.1 7.6 6.7-9.3
MONTHLY SUMMARY OF EFFLUENT QUALITY
: " TREATMENT PLANT: SENECA
* See Table 2 . : ' R
FECAL _COL1FORM § ‘ L
HONTH 80D | COD | T85 JGEGMETRIC MEAIN TURS, | KN NH;l wop [nos |TFP:|p.o, | en |xEEROVAL
; mo/1 | mo/1 dma/) | MPN/100 @) LOTY inmg/l | mg/l _img/) | mof]ima/] IRANGE 1 BOD LTSS
*NPDES Limitation i . - LI :
: 7ilw |t s 1 fer.z]ezs lo.ze | o.38| a6 |89 lr.0-7.8] 93. |e2
SARUARY . : . :
13 |89 13 2 8 |27.1]21.8-0.23 | 0.28{4.3 |o.0 [7.4-7.8] 95 |95
FEBRUARY : : :
MARCH 13| n 2 7 2s9|21.4 {003 |0.9614.4 |88 |7.1-7.8] 94 |95
Lo w lez | o3 1273 J2a.0 lo.ss o3 {39 8.2 Flo-7. e
APRIL a |8 23 8 +lea.0 lo.5s |o.3873.9 |88 [.o0-7.8| 80 |9
27 |73 13 ] & |25.1 |20.6 {0.26 |0.39 |41 fe.1 [6.6-8.0] 90 |96
HAY ] :
' 22 |aa | 2 36 12 |25 |20.2 fo.64 Jo.25 (4.0 |80 Por-r.9] ez Jes
JUNE i - -1
' 8 |70 |4 a“ 10 |23, |86 12 Jouzs |47 |7 fasa]as o3
_JuLy : . . o
) 2, |83 26 n 14 |19.s '. 59104 |3.4 |76 f.3-7. ’
AvgUST | _ 5.4 [0 _ 0.41 |3 7.6 P.3-7.8] 89 |ses
n:|s | s 6 g |16 145 fo.: |o. 2 1 37, '
SEPTEMBER |03 432 |r.e p.3-77fos. |
' 18 |73 | a7 6- 10 |27 e [ {e.39far |70 7.1-7.
GCTOBER 15 ” _ _ .39 7.9 7.8 95 |oz
‘ 19° {91 20 5 1 | 26.0 [20.9:|0.sz [i.0e{a2 {78 Vo277l ez |ge
NIVEMBER . :
. 24 |95 13 4 8 |er.cfes.a Jo.iz foure ez Jas bu-zrlde Jea
DECEMBER : . }
1978 AveRaGE | 21 | 81 17 12 lo f2d.2]20.2 lod) |od51a.0 (83 e-s.1floz |o3
977 AYERAGE B {76 | 1o ~49 '8 | 24.3]21.2 40,57 |o0.41[5.7 [8.1. F.2-8.5f 93 |33
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STILLWATER WASTEVATER TREATIENT: PLAT

Description:

The Stillwater Wastewater Treatment P]ant was built in two stages

 The or1g1na] plant was constructed in 1959 and provided only primary .

treatment. Secondary treatment facilities were added in 1977 with the

capability to be operated as a conventional, cohtact stabilization, or °
step aeration activated sludge process In 1973, chemical facilities

were added to allow for phosphorus remova] - The plant has a design

'capac1ty of 3.0 mgd

Plant Qperation'

The da11y average wastewater flow to the St111water Treatment Plant
increased from 2. 11 mgd in 1977 to 2.21 mgd in 1978 At no t1me-dur1ng '
1978 did the monthly average flow to the p]ant exceed the des1gn capacity.

There were no v101at1ons of NPDES month]y effiuent 11m1tat1ons during the

: year. Overall effluent quality in 1978 showed mixed results, with

: improyement ih BOD and fecal coliform, and a slight decline in TSS quality.

Statistical analyses of data show the following trend in effluent BOD and

- TSS from 1976 to 1978:

Effluent Concentrations, mg/1* |

'50% of Time 75 of Time 90% of Time

1976 1977 1978 . _ 1976 1977 1978 - o 1976 1977 1978
BOD 8 8 8 : 11 14 14 _ 14 24 18
8 9 7 10 _ 12 10 14 : 16 13 18

* Percent of time effluent concentration equal to or less than value shown.

Plant Future:

-

The Stillwater Treatment Plant is constdered to be a permanent facility.
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STILLWATER WASTEWATER TREATMENT PLANT
' FLOH DIAGRAM
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3

MONTHLY SUMMARY

OF INFLUENT QUALITY

TREATMENT PLANT:  STILLWATER
WASTEMATER TOTAL .
MONTH FLOW TEMP. BOD coD 158 Ki-N NH p pH RANGE
MGD °F mg/1 mg/1l | mgsfl mg/3 mg?l mg/1
JANUARY 1.96 51 128 23 124 18.4 16.5 4.3 . 7.6-7.9
FEBRUARY 2.05 50 nz 240 100 18.8 15.6 |-4.7 7.4-8.0
MARCH 2.16 49 105 252 113 20.5 16.6 1.3 7.5-8.0
APRIL 2,55 15 97 186 103 15,1 13.0 3.3 7.4-8.0
MAY 2.3 54 o6 188 108 16.6 12.9 2.9 7.4-7.9
JUNE 2.28 59 107 222 120 | 15.4 12:9 4.2 7.4-8.6
JuLy 2.54 63 91 158 | 112 17.3 1.3 3.4 7.6-7.9
.2 1 ' .
AUGUST 2.26 63 165 49 188 17:0 12.5 4,2 7.4-8.1
SEPTEMBER 2.2 63 |23 279 267 27.0 24.3 5.3 7.4-7.9
: 2.07 ’ -
OCTOBER 61 212 235 202 | 22.8 19.5 4.5 7.4-8.2
2.06 57 27 341 . . . .4-8.
NOVEMBER ¢ 339 20.2 18.7 8.6 7.4-8.4
- 2.0 54 143 235 116 | 20.8 7.4 5.0 7.6-7.9
DECEMBER .
1978 AVERAGE .21 56 146 226 158 19.2 16.2 4.6 7.4-8.6
1977 AYERAGE FR 57 116 216 18 18.4 14.4 7.9 6.8-8.8
MONTHLY SUMMARY OF EFFLUENT QUALITY
TREATMENT PLANT:__ STILLWATER -
* Seq Table 2
|FECAL COLIFORM TOTAL
MONTH 80D | oD | 755 Joronereas woan [rure. ko [ miy [noa [H03 |OB'-lo.o, | pn  GEREMDVAL
g/ ma/ | ma/1 | MeNAIO0 m) 1 ITU iema/l Ima/Y jmg | mo/1ima/) [RANGE | BOD_1 TS
*NPDES Limitation
12 |5 m 1 a8 [17.6f16.7|0s aas]l oa lsa Jro-78 o1 | &
JAKUARY )
75 |43 14 2 10 |17.5|15.7 fo.04 | 0.06] 0.4 | 5.3 |7.1-7.4 87 | 86
FEBRUARY
15 |8 15 1 10 |37.5{15.7 [0.04 J 04j 0.5 5.2 [7.1-7.4 85 |87
MARCH . :
15 fs0 13 1 9 |16 |n.6|o.1s {o.so|o.a |5.57 |7a-7.5f 85 |87
APRIL -
9 |38 10 1 7 |is.0 14,0 012 | 08| 0.4 |as |ra-7.4] 2 | &
MAY ) . :
6 |33 8 2 5 |15.0]14.0 Jo.12 | 03] 0.3 (4.0 |7.0-7.2} 94 | @3
JUNE
1z | oo 2 s |1z.ef11.5 Jo.to | 00503 [38 [r07.3 87 | @
JULY - : )
g |22 6 4 4 l1a.3]12.8 |o.48 }o0.39|0.2 |3.6 J7.0-7.3) 95 |e7
AUGUST ‘ )
5 | 9 2 5 p13.3|12.2 {0.61 {0.99]0.2 3.9 [.0-7.2} 97 97
SEPTEMBER ) -
5 |24 8 1 5 16,1 [15.5 fo.20 Jo.38|o.3 4.3 [.0-7.31 98 |96
OCTOBER 1.
. 7 |27 12 1 7 16,2 |1s.6 Jo.os 1,98 o5 (4.3 F-7.3) 97 | 96
NOVEMBER )
DECENBER & |22 8 2 5- |16.4 15,6 Jo.o7 |o.70 0.3 a5 [a-7.3] 96 | 93
1878 AVERAGE 0 |35 16 2 B 7 _115.5114.2 (016 10.45 80.4 4.5 [7.9-2.8] 93 |94
L_loz7 avepage: J12 |36 8 3 6 [14.4 113.3 jo.53 Jo.93loa Jag [k.g.7.8]9g |93




-LEPS

£kl

Effluent -mg/1 Influent

HILYMTTILS

BL61

ONVMIO NIDAXO WWDIWIHIOIS

Effluent mg/1 Jnf'luent' - e em - 3 5
- P @ by - S g . o 1 o o = =] S
1 I ! ¥ | _ T | { L
191 _| . 1911 _]
1972 | ' ‘ _ '_ 1972 _§
1973 ' ' g - 1973 |
. . : - 1974
— - e
) | | S 3
it | _ ) T
1975 - 7 : 1975
s | _ _ S 1ere ]
Y977 — | | 1977 .
1978 _| o ' : 1978 —
3 ‘ .
L1 1 1 z | I — ' J
SR g = [ 5 o = 3 g F e 3 g
(=) f=) o
% .
_ : 2
Effluent © mgN Influent b Effluent mas1 Influent
P - S 3 = : 8 & o 8 8
P DU T 8 ] T !
FEB | FEB
H.AR-_ } MAR _
"APR _] : ety APR ]
MAY _] | —— MAY
| ‘ JUN
JUN — | o E—] _ S
JuL | — 3w
AUG : AUG ]
- — -
see b\, : y N\, sep -
ocT Wby 1 ‘ < . ocT ] "
NOV . : | o~ HOV - [
DEC | |—/ DEC —i
i L TR R I | 1 PO I 1
< B 8 & ©° ] & 8 & ° g &
. o= .




L.

R SUOLIRAIURIUD) Juan[;;g BUL| $0 JUBRUBS 4

| SBN[eA P3II0{4 URY] 553] 40 0F |enby au

LUK

:CET

1974
1975

1976

1977

1978

1974

1975

1976

1977

1978

Biochemical Oxygen Demand
Effluent Concentration mg/1

S 8 3 3 a 3
T ] ] I T I T L
il
=h
[
. té
[=3
= .
1 I ! 1 ]
3 8 3 3 3
Total Suspended Solids
Efftuent Concentration mg/1 .
3 3 8 E= $ 2
] T LB 1 I [} T
-
o
>
z
m
=1
[ad
—
.
(V]
| 1 1 1
s & g - 2

»SISATWNY WOILSILVLS

LD

8N

1972
1973

1974

1975

1976

1977

86l

1978

JAN
FEB
MAR
APR
MAY
JUN
JuL
AUG
SEP

. BCT

NOV
DEC

Effluent Fecal Coliforms MPN/10C ml

annual value s average of monthly geometric means

s g g
| ) ' T
1 N
= i } 3 §§
Effluent Fecal Coliforms MPN/10O mi
monthly values are geometric means
L . . é?
s : 3 3
T 1 ¥
-
I
|
b
1
-
A
i
|-
!
|
]
|
|
1.
|
1
) |
i . | !

dALYMIATLLS

SWH041700 234 LN3ATJ43



APPENDI X

ABBREVIATIONS, STATISTICAL TABLES, AND 1971
- THROUGH 1978 TREATMENT PLANT QUALITY DATA
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MGD or mgd

- mg/1

ug/1
MPN/100 ml
JTu

°F

BOD

cop
D.0.
Kj-N
NH3
NO, -
NO,
pH
Total P
TSS
Turb.
>
<
INF
- EFF
NPDES
Std.
Cd

ABBREVIATIONS

Million Gallons per Day

Milligrams per Liter

Micrograms per Liter

Most Probable Number per 100 Milliliters -

Jackson Turbidity Units |

Degrees Fahrenheit

Biochemical Oxygen Demand
(generally means BODg, or Five Day
Biochemical Oxygen Demand)

. Chemical Oxygen Demand

Disso]ved Oxygen
Kjeldahl Nitrogen
Ammonia - {nitrogen)
Nitrite {nitrogen)
Nitrate (nitrogen)

Indicates Acidity/Alkalinity level

Total Phosphorus
- Total Suspended Solids

Turbidity

Greater Than
Less Than
Influent

Effluent

National Pollutant Discharge E1imination System -

Standard

Cadmium
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Cr
Cu

Hg

Ni

Pb

As
| Zn
Sn
~ Cn

Chromium
Copper
Mercury’
“Nickel |
Lead
'Arsenic
"Zinc
Tin

Cyanide

s



Definition of Parameters

Biochemical Oxygen.Demand (BOD) is a measure of the dissolved bxygen
required by organisms for fheraerobic decomposition of organic matter present
iﬁ wastewater. A Tow BOD in the plant discharge is desirable because this
would cause the least amount of oxygen depletion in the receiving body of

_water, |

Chemical Oxygen Demand (COD) «is a measure.of the dissolved oxygen

required to chemically oxfdize the ofganic matter present in wastewater.
A Tow COD is desirable in plant effluent discharges. |

Total Suspended Solids (TSS) is a measure of the.ambunt of particulate
matter found suspended in‘é given amount of.waétewater.

'pH is a measure of the hydrogen ion concentration in a given sample
of water. It is used as an indication of acidity of alkalinity.

| Dissolved Oxygen (DO) is a measﬁre of_thé concentration of oxygen
: dissolved in a given sample of water. A sufficient DO level in plant
effluent discharges is important becahée.dissolvéd oxyden is required
for the life processes of aquatic drganisms.

Fecal Coliform organiSmS_are present in waﬁtewater'and'are used -
as indicators of pdssib]e pathogenic pbl]ution.

Ammonia (NH3}, Nitrate (NO3), and Nitrite (NOp) are nftrogenOUS'_
compounds found in wastewater. Excessive discharges of these compounds
can adversely affect the receiving 5ody of water. They are also uséd
to monitor treatment plant pfotesses. o

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

on the receiving body of water if discharged in sufficient quantities.
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Heavy Metals covefed in fhis feporf include the following; copper (Cu),
chromium (Cr), zinc. (Zn), lead (Pb), cadmium (Cd), mercury (Hg}, nickel (Ni),
arsenic (As), and tin (Sn). Close monitdrihg of heavy metals is necessary

due to their toxicity in.Sufficient'concentrationsQ_
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INFLUENT BOD DATA 1971-1978

TREATMENT ANNUAL AVERAGE VALUES, BOD (mg/1) 1971 - 1978

PLANT ~T971 197z 1973 1974 1976 1976 1977 1978
ANOKA | 182 223 240 237 189 170 175 199
APPLE VALLEY e 23 20 228 200 189 228 216
BAYPORT 225 - 286 229 282 330 270 228 200
BLUE LAKE . - 300 304 - 21 282 258 266
CHASKA 171 196 200 185 = 222 241 203 200

 COTTAGE GROVE 279~ 260 250 234 222 197 209 198
FARMINGTON 279 400 329 957 453 452 447 338
HASTINGS 300 233 188 175 161 187 . 189 243
LAKEVILLE e 150 213 426 373 570 4% 290
LONG LAKE 212 N 257 258 150 183 201 163
MAPLE PLAIN 120 79 186 186 80 129 156 142
MEDINA 150 90 140 124 . 156 246 . 285 300
© METROPOLITAN 247 267 256 256 241 266 246 215
ORONO 125 143 167 158 105 110 141 116
PRIOR LAKE S8 me 0 M1 te4 Mo 76 103
ROSEMOUNT - o 70 286 213 220 203 1908
SAVAGE - ' 138 217 175 . 184 191 163 283 179
SENECA - - 267 270 - 235 247 230 252
STILLWATER 89 106 108 157 161 140 116 146

WACONIA L - - 169 676 341 -
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TREATMENT
PLANT

 ANOKA
APPLE VALLEY

BAYPORT
BLUE LAKE

| CHASKA
_ COTTAGE GROVE -

FARMINGTON -

. HASTINGS

LAKEVILLE
LONG LAKE

* MAPLE PLAIN

MEDINA

METROPOLITAN .

ORONO
PRIOR LAKE
ROSEMOUNT

SAVAGE
SENECA
STILLWATER

WACONIA -

CINFLUENT TSS DATA 1971-1978

ANNUAL_AVERAGE VALUES, TSS(mg/1) 1971-1978

97T 1972 1973 1974 1975 1976 1977 1978
240 300 267 - 302 2 195 176 164
258 329 © 320 78 300 229 ézi‘. 274
220 260 200 326 N7 227 147 144
S - oW w3
212 190 184 194 26 202 180 180 ;
a0 - ;8 27 200 20 185 . 220 - 200
259 296 . 225 3§f 250 223'_" 235' 139
333 338 225 198  Te99 207 184 252
e 22 s 97 e 759 8
206 29 288 46 187 261 274 195
63 . 62 Ms 13 83 m  is2 28
1 . 125 13 w1 214 365 385 a7
- 313 4 318 308 317 316 332 288 _231_"
1% 167 167 235 168 - 6 176 167
255 183 193 123 180 139 ) 149
- - 50 230 258 2% 26 23 _,
267 700 280 269 278 241 249 265
- 42 . 243 319 282 225 - 209 240
M5 1200 130 193 "2iqj '146.', 118 158
- - - - w7 . 20 -
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EFFLUENT COLIFORM DATA 1971-1978

" TREATMENT - ~ ANNUAL VALUE IS ARITHMETIC AVG. OF MONTHLY GEOMETRIC MEANS L
PLANT = c TeIU 1972 1973 1974 1975 1976 1977 1978

ANOKA 3 a9 B 7':85 24 2 a9
APPLE VALLEY | 1402393 11449_.' 7 6 6 AR RR T
BAYPORT 33 98 7 5 ;12 16 2
BLUE LAKE - - 25 1 1 2 4 9
CHASKA . 32033 2375 . 35 22 20 - 29 M 20
COTTAGE GROVE 20615 362 320 537 55 . 10 330-1-'_ ‘43 g
© FARMINGTON 583 914 597 - 30 - 17 4 6 18
CWAsTINGS 10 .9 16 228 3% 3% 48 26
| LAKEVILLE 12685 686 19 8 8 R 12 8
LONG LAKE 217 64280 195 65 274 70 30 21
 MAPLE PLAIN 983 . 0 - 129 27 17 s 23 45
MEDINA - - B | . N {, . - . . ;f
' METROPOLITAN =~ 683 | % 9 19 . 38 24 08
RONO s o we % 28 12 @ 27
PRIOR LAKE 8957 607 4 --125_ f-- 20 2 3 8 :
. ROSEMOUNT S S S 2 ~1 ' ”
CSAVAGE 8 ¥ 4 6 5 4 1% s
- SENECAV‘ - - 22 9 %6 .30 .' 59 . 49 12
CSTILLWATER = . 58 42 94 6 4 2 3 2
‘-‘WACONIA_ - o - -_  | L __ 2_054, 97 - 79 -
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