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1. Introduction

Eutrophication is considered the major concern of the Chesapeake Bay
due to nutrient enrichment from both point and nonpoint sources in the
basin. Several point source control alternatives are being contemplated
for the Bay. In order to evaluate the water quality impact (i.e.,
reduction of eutrophication), we mneed to determine, as a first step, the
reduction of phosphorus loads to the Bay associated with each control
alternative. That is, we need to quantify the reduced phosphorus loads
discharged from the publicly owned treatment works (POTWs) as well as the
reduced loads to the Bay. Further, we put this issue into a better
perspective by comparing the reduced point source loads under various
control alternatives with the nonpoint source loads from the Bay drainage

area.

The results of such an analysis can then be used to assess the water
quality improvement, if any, resulting from these control measures. Such
water quality impact analysis will, in most cases, require a water quality
mcdel to predict the impact. A separate study is being conducted to
assess the water quality impact in the James River Estuary in Virginia
under various control alternatives. Thus, the results from this study of
reduced loads will provide. input to the ongoing James River Estuary

modeling study.

2. Phosphorus Load Reduction Alternatives

The phosphorus load reduction alternatives evaluated in this study
are:
Alt. 1 - basinwide phosphate detergent bamns,
Alt. 2 - broadly applied effluent phosphorus limit (2 mg/l) to the
POTWs with flows 1 mgd or greater,
Alt. 3 - broadly applied effluent phosphorus limit (2 mg/l) to the
POTWs with flows 0.5 mgd or greater,
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Alt. 4 - broadly applied effluent phosphorus limit (1 mg/l) to the
POTWs with flows 1 mgd or greater, and

Alt. 5 - broadly applied effluent phosphorus limit (1 mg/l) to the
POTVWs with flows 0.5 mgd or greater.

The basis used for comparison with the control scenaries in terms of
load reduction is the 1983 POTW phosphorus loads (Lung, 1984a). In
calculating the reduced POTW loads, the 1983 wastewater flows are used.
In addition, the default effluent phosphorus concentration of 5 mg/l
(Lung, 1984a) is used for the POTWs which do not remove phosphorus and do

not measure the effluent phosphorus concentrations.

When considering the phosphate detergent ban alternative, average
values of 15% and 25% are used to represent the range of the phosphorus
contribution from laundry detergent. Thus, under the phosphate detergent
ban alternative, two different load reductioné (15% and 25%) are assumed
for the POTWs which do not have phosphorus removal. On the other.hand,
such bans will not have any impact om the POIWs currently practicing

phosphorus removal and meeting their current NPDES permit limits.

In calculating the loads associated with the broadly applied effluent
limits of 1 mg/l and 2 mg/l, if a POTW already achieves a lower limit,
this lower limit applies to the load calculation. For example, the Upper
Occoquan AWT in the Potomac River basin had an annual average effluent
phosphorus level of 0.028 mg/l. The 1 mg/l or 2 mg/l limit will not have

any impact on the phosphorus load calculation for the Upper Occoquan AWT.

3. POTW Phosphorus Load Reduction

The phosphorus loads from the POTWs with wastewater flows greater than
1 mgd under the control alternatives of phosphate detergent bans, 2 mg/l
and 1 mg/l effluent phosphorus concentrations are summarized in a number
of tables in the Appendix. Also shown in the appendisized tables are the
1983 average loads from Lung (1984a) for comparison purpose. In addition,
the 1983 wastewater flows are given along with the 1983 phosphorus

concentrations. The phosphorus concentrations resulting from basin-wide
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phosphate detergent bans are also presented. Note that a 157 reductiom
and a 25% reduction in phosphorus concentrations and in phosphorus loads
are shown for the POTWs not having phosphorus removal. At the end of
each table, an overall phosphorus load reduction is calculated for each of
the control alternatives when compared with the 1983 loads. Table 1
summarizes the 1load reduction estimates for the POTWs in the major river

basins tributary to the Bay.

Table 1. Percent (%) Reduction#of POTW Phosphorus Loads
in Major River Basins of the Chesapeake Bay

P-Bans
) Rifgver Basin (15%) (25%) 2 mg/l 1 mg/l
| ; Susquehanna:
” upper 15 25 65 83
lower 10 16 42 66

L Potomac 7 12 51 65
? James 15 25 63 81
4

Western Chesapeake
2 and Upper Bay 14 23 47 70
- Eastern Shore 15 25 60 80
ra
g Patuxent 6 10 26 62
#3 Rappahannock 12 20 50 75
¥ York 15 25 60 80

*compared with 1983 POTW loads (Lung, 1984a) .

Table 1 shows that several river basins, which do not have phosphorus
L} removal, can achieve the maximum load reductions of 15% and 25% under the

phosphate detergent ban scenario. They include the upper Susquehanna,
3 Eastern Shore, York, and James River basins. On the other hand, the
Potomac River basin which has many POTWs practicing phosphorus removal

would have load reductions ranging from 7% to 12% resulting from the bans.
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. A 2 mg/l phosphorus limit would result in signifiéant load reductions
for the major river basins ranging from 26% in the Patuxent basin to 65%
in the upper Susquehanna basin. Similarly, a 1 mg/l phosphorus limit
would further reduce the loads. The lcad reductions for this scenario
range from 62% in the Patuxent basin to 837 in the upper Susquehanna

basin.

4, Reduction of Phosphorus Loads to the Chesapeake Bay

Following the procedure used by Lung (1984b), the reduced point source
phosphorus loads are then incorporated with nonpoint source loads from the
Bay watershed to form the total loads entering the Bay. Subsequently, the
reductions of the total loads to the Bay attributable to each of the major
river basins are summarized in Table 2. The percent reductions associated

with three (3) different hydrologic conditions in the Bay drainage basin

are cshown in Table 2. The different hydrologic conditions are dry year,
average year, and wet year conditions (Lung, 1984b). As expected, the
percent contributions from point sources in each basin decrease

progressively from a dry year to a wet year, so do the percent reductions

of loads (see Table 2).

The results in Table 2 indicate that b Q§L-wide phosphate detergent
bans would result in small reductions in phosphorus loads to the Bay,
ranging from 4.34% in a wet year to 7.36% in a dry vyear, assuming 15% of
the phosphorus in wastewaters from laundry detergent. Similarly, the load
reductions range from 7.25% in wet year to 12.3% in a dry year, assuming
25% of the phosphofus from laundry detergent. Such small reductions would
be easily compensated by the increase of nonpoint source loads in a wet
year. That 1is, the total phosphorus loads (under phosphate detergent
bans) entering the Bay (in 1lbs/day) in a wet year would still be far
greater than those in a dry year (even without bans). The 1load reductions
associated with the broadly applied effluent phosphorus limits of 2 mg/l
and 1 mg/l are substantially greater than the reductions due to the
phosphate detergent bans. The maximum benefit from phosphorus removal 1is
to be expected in a dry year when the reduction of loads to the Bay would

reach over 40%, tesulting from the 1 mg/l effluent limit.
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Table 2. Percent (%) Reductlons of Phosphorus Loads to Chesapeake Bay'Resul+Ing from Polnt Source Control
Dry Year Average Year Wet Year
River Basin (1521 222520 (2me/11 Cimgst1 11585 D2P2521  t2me/1) (img/11 1152) 222521 t2mo/i1 [img/1d
Susquehanna 0.41 '0.68 1.80 2.48 0.30 0.52 1.33 1.83 0.18 0.30 0.80 1.10
Potomac 0.35 0.60 2.55 3.25 0.29 0.49 2.09 2.67 0.18 0.30 1.28 1.63
James 4,35 7.25 18.3 23.5 3.80 6.33 15.9 20.5 2.00 3.33 8.38 10.8
W. Chspk/U. Bay 2.00 3.36 6.86 10.2 1.86 3413 6.39 9.52 1.82 3.06 6.25 9.31
Eastern Shore 0.16 0.28 0.66 0.88 0.14 0.23 0.54 0.72 0.08 0.13 0.30 0.40
Patuxent 0.05 0.09 0.23 1.18 0.09 0.18 0.42 0.99 0.05 0.09 0.23 0.56
Rappanhannock 0.62 0.04 0.10 0.15 0.03 0.04 0.10 0.15 0.01 0.02 0.05 0.08
York 0.02 0.04 0.06 0.08 0.02 0.04 0.06 0.08 0.02 0.04 0.06 0.08
tn

Total  7.36 12.3 30.6 41.7 6.53 10.9 26.9 36.5 4.34 7.25 17.4 23.9
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Among all the basins evaluated, the James would benefit the most from
these control measures in terms of load reduction simply because the James
River basin does not have any pﬁosphorus removal facilities and the POTWs
in the James River basin contribute a sizable amount of phosphorus (297 in

a dry year) to the Bay (Lung, 1984b).

5. Load Reductions from POTWs with Flows Less Than 1 mgd

The phosphorus loads from the POTWs which have flows under 1 mgd
represent only a small portiom (6%) of the total POTW phosphorus loads in
the basin (Lung, 1984a). These facilities, because of their small size,
usually do not have phosphorus removal. Based on the above discussions,
the phosphate detergent bans and other phosphorus limits (2 mg/l and 1
mg/l), if applied to these small plants, are not expected to generate

significant additional reductions in loads to the Bay.

6. Summary and Conclusions

This study evaluated a number of point source control altermatives
which could be used to reduce the phosphorus loads to the Chesapeake Bay.
Among the control measures evaluated, phosphate detergent bans were found
to have a very small impact on the loads when comparing the reduced loads
with existing 1loads. In fact,- the percent reduction resulting from
phosphate detergent bans is so small that it can easily be offset by the
increase of nonpoint source ioads in a wet year. This result implies that
nonpoint source control should be considered concurrently with point
source control if any appreciable reduction of phosphorus loads to the Bay

is to be expected.
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Treatment
Facility Level

Dallas Area Secondary
Hazeiton Secondary
Jermym—-Archbold Secondary
Lower Lkwna Secondary
Scranton Secondary
Throop Secondary

Wyoming Valley Primary

Total

Phosphorus Loads from POTWs > 1 mgd

NPDES
Flow(mgd) P

(Upper Susquehanna River)

NPDES 1983 Avg P (mg/1) Avg Load (Ib/day)
(mg/1) Flow(mgd) 1983 P Bans 1983 P Bans 2 mg/l 1 mg/|
None 1.92 5.00 4.24/3.75 80.1 68.1/60.0 323 1641
None 5.70 5.00 4.25/3.75 237.7 202.0/178.3 95.8 47.9
None 2.81 5.00  4.25/3.75 117.2 99.6/87.9 46.9 23.4
None 2.58 5.00 4.25/3.75 107.6 91.4/80.7 41.4 20.7
None 14.2 5.00 4.25/3.75 593.4 504.4/445.0 237.4 118.7
None 4.18 5.00 4.25/3.75 174.3 148.2/130.7 69.7 34.9
None 23.4 5.27/4.65 1310.8 1114./983.1 389.4 194.7
56.7 2621.0 2228/1966 912.8 456.4
Load Reduction 154/25% 65% 83%
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Treatment
Facility Level

Altoona East Secondary
Altoona West Secondary
Carlise Boro SectP Rmvi
Derry Twp Sec+P Rmvl
Dover Twp SectP Rmv!
Dover Boro Secondary
E. Pennsboro  Sec+P Rmvl
Elizabeth Town Sec+P Rmvi
Ephrata STP Secondary
Hampton STP Sec+P Rmvl
Hanover Secondary
Harrisburg SectP Rmvl
Huntington Primary
Lancaster Secondary

Lancaster North Secondary
Lancaster South Secondary

Lsbanon STP Sec+P Rmvl
Lemoyne Sec+P Rmv |
Hampden Twp Sec+P Rmvl
Lititz Twp SectP Rmvl
Lower Allen SectP Rmvi
Mechanicsburg Sec+P Rmvl

New Cumberland Sec+P Rmvl

-Penn Twp SectP Rmvi
Shippensburg Sec+P Rmvl
Springettsburg Secondary
Swatara Secondary
Tyrone Secondary
York SectP Rmvl

Mt. Holly Spgs Sec+P Rmvl

Total

NPDES
Flow(mgd)

Phosphorus Loads from POTWs > 1 mgd
Lower Susquehanna River

NPDES 1983
Pimg/1) Flow(mgd)
None 5.18
None 5.84
1.0 2.86
2.0 2.41
2.0 1.40
None 0.22
2.0 2.09
2.0 2.05
2.0 2.80
2.0 1.31
None 2.60
2.0 24.7
None 1.58
None 4.37
None 9.80
None 9.54
2.0 3.95
2.0 1.54
2.0 1.36
2.0 1.38
2.0 1.97
2.0 1.32
2.0 0.59
2.0 1.64
0.5 151
None 7.52
None 2.70
None 4.87
2.0 10.1
8.15
2.0 0.60
128.0

Avg P (mg/1)
1983 P Bans
5.00 4.25/3.75
5.00 4.25/3.75
0.83 0.83
1.17 1.17
5.00 4.25/3.75
8.75 7.44/6/56
1.24 1.24
1.60 1.60
5.00 4.25/3.75
2.88 2.88
6.01 5.11/74.51
1.05 1.05
6.20 5,27/4.65
5.00 4.25/3.75
1.69 1.69
5.04 4.28/3.78
1.67 1.67
2.16 2.16
1.80 1.80 -
1.73 1.73
1.67 1.67
1.74 1.74
2.51 2.51
1.03 1.03
0.51 0.50
3.89 3.31/2.92
5.00 4.25/3.75
5.00 4.25/3.75
3.09 3.09
1.93 1.93
0.89 0.89

Load Reduction

1983
216.0
243.5

19.8
23.5
58.4
16.0
21.6
27.4
116.8
31.5
130.3
216.1
81.7
182.2
138.1
401.0
55.0
27.7
20.4
19.9
27.4
19.2
12.4
14.1
6.4
244.0
112.6
203.1
260.8
131.2
4.6

3083

Avg Load (ib/day)

P Bans
183.6/162.0
207.0/182.7

19.8
23.5
49.6/43.8
13.7/12.0
21.6
27.4
99.3/87.6
31.5
110.8/97.80
216.1
69.4/61.3
154.9/136.7
138.1
340.5/300.8
55.0
27.7
20.4
19.9
27.4
19.2
12.4
1441
6.4
207.6/183.1
95.7/84.4
172.6/152.3
260.8
131.2
4.6

2782/2582
102/16%

2 mg/l 1 mg/l
86.4 43.2.
97.4 48.7
19.8 19.8
23.5 20.1
23.4 11.7

3.7 1.8
21.6 17.4
27.4 17.1
46.7 23.4
21.9 10.9
43.4 217

216.1 205.8
26.4 13.2
72.9 36.4
138.1 81.7
159.1 79.6
55.0 32.9
25.7 12.8
20.4 11.3
19.9 11.5
27.4 16.4
19.2 11.0

9.8 4.9
14.1 13.7

6.4 6.4
125.4 62.7
45.0 22.5
81.2 40.6
168.8 84.4
131.2 68.0

4.6 4.6
1782 1056

42% 66%
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Phosphorus Loads from POTWs > 1 mgd
Western Chesapeake & Uppper Bay Area
Treatment NPDES NPDES 1983 ~ Avg P (mg/1) Avg Load (ib/day)
& Faciiity Level Flow(mgd) Plmg/l) Flow(mgd) 1983 P Bans 1983 P Bans 2 mg/ | 1 mg/!
B Aberdeen City Sec+P Rmvl 4.00 2.0 1.10 1.00 1.00 9.2 9.2 9.2 9.2
Aberdeen P.G. Sec+P Rmvl 4.00 2.0 0.90 2.00 2.00 15.0 15.0 15.0 15.0
- Annapolis Secondary 10.0 None 5.60 5.00 4.25/3.75 233.5 198.5/175.1 93.4 46.7
! Back River Sect+P Rmvi 210. 2.0 56.0 1.00 1.00 467.0 467.0 467.0 467.0
e 131. 3,70 3.15/2.78 4042.0 3442/3037 2185.0 1092.5
- Broad Creek Seccndary None 0.23 5.00 4.25/3.75 9.6 8.2/7.2 3.8 1.9
B Broad Neck Secondary 4.00 None 3.20 5.00 4.25/3.75 133.4 113.4/100.1 53.4 26.7
Lo Broadwater Secondary 2.00 None 0.68 5.00 4.25/3.75 28.4 24.2/21.3 11.3 5.7
Cox Creek Secondary 10.0 2.0 9.70 5.00 4.25/3.75 404.5 343.8/303.4 161.8 80.9
g““ Edgewood Arsnl Sec+P Rmvl 3.00 2.0 1.30 0.90 0.90 9.8 9.8 9.8 9.8
L. Freedom Dist.  Secondary None 1.20 4.00 3.40/3.00 40.0 34.0/30.0 20.0 10.0
Harve de Grace Primary 1.50 2.0 1.50 7.40 6.29/5.55 92.6 78.7/69.4 25.0 12.5
- Patapsco Secondary 70.0 2.0 32.0 4.90 4.17/36.8 1307.0 1113/982.1 533.8 266.9
%{ Perryville Secondary 2.0 0.44 5.00 4.25/3.75 18.4 15.6/13.8 7.3 3.7
¢ Sod Run SectP Rmvl 6.25 2.0 5.20 0.65 0.65 28.2 28.2 28.2 28.2
~
. Total 250 6840 5900/5769 3624 2077
. Load Reduction 143/23% 47% 66%

Phosphorus Loads from POTWs > 1 mgd
£ Eastern Shore, Maryland

Treatment NPDES NPDES 1983 Avg P (mg/1) Avg Load (lb/day)

. Facility Level Flow(mgd) P(mg/|) Flow(mgd) 1983 P Bans 1983 P Bans 2 mg/l 1 mg/|
?% Cambridge Secondary 8.10 None 4.50 5.00 4.25/3.75 187.6 159.5/140.7 75.1 37.5
= Crisfield Secondary 1.00 None 0.78 5.00 4.25/3.75 32.5 27.6/724.4 13.0 6.5
Eastern Secondary 2.00 None 1.80 5.00 4.25/3.75 75.1 63.8/56.3 30.0 15.0
Eikton - Secondary 1.35 2.0 0.88 5.00 4.25/3.75 3647 31.2/27.5 14.7 7.3
o Hur lock Seccondary 2.00 None 1.00 5.00 4.25/3.75 41.7 35.4/31.3 16.7 8.3
Northeast RiverSec+P Rmvl 2.00 2.0 0.34 0.40 0.40 1.l 1.1 1.1 tel
3 Pocomoke City  Secondary 1.47 None 0.90 5.00 4.25/3.75 37.5 31.9/28.2 15.0 7.5
ﬁ Salisbury Secondary 6.80 None 3.30 5.00 4.25/3.75 137.6 117.0/103.2 55.0 27.5
Total 13.5 549.1 467.5/412.6 220.6 110.7
Load Reduction 15%/25% 60% 80%

1
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Treatment

Facitity Level
Bowie Secondary
Ft. Meade Secondary
Horsepen Secondary

Maryland City  Secondary
Md. House Crctn Secondary

Parkway Secondary
Patuxent Secondary
Savage Secondary

Western Branch Secondary

Total

NPDES

F low{mgd)
3.30
4.50
1.00

7.50
4.00
13.0
17.6

Phosphorus Loads from POTWs > 1 mgd
Patuxent River

NPDES 1983

P(mg/!) Flow(mgd)
1.0 2.40
0.3 2.50
None 0.37
1.0 0.60
2.0 1.15
1.0 4.80
1.0 3450
1.0 10.2
1.0 11.8
37.3

Avg P (mg/1)
1983 P Bans
6.10 5.19/4.58
0.66 0.66
2,62 2.62
5.00 4.25/3.75
5.00 4.25/3.75
2.18 2.18
4,10 3.49/3.08
1.90 1.90
2.29 2.29

Load Reduction

Avg Load (ib/day)

1983 P Bans
122.1 103,9/91.7
13.8 13.8
8.1 8.1
25.0 21.3/18.8
47.9 40.8/36.0
85.1 85.1
119.7 101.9/89.9
161.6 161.6
224.4 224.4

807.7 760.9/729.4

5.8%/9.7%

2 mg/i
40,0
13.8

6.2
10.0
19.2
80.1
58.4

161.6
1567

586.0
26%

1 mg/l
20.0
13.8

3.1
5.0
9.6
40.0
29.2
85.1
98.3

304.1
62%
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Facility
Alexandria

Aquia Regional

Ariington
Dale Clty

Fishersville

Front Royal

Harrisonburg

Leeshurg

L. Hunting Ck
Lower Potomac

Mainside
Mooney
Staunton

Upper Occoquan

Waynesboro
Winchester

Cumber|land

Ft. Dietrick

Frederick
Hagerstown
Halfway
La Plata
Mattawoman

Pine Hill Run

Piscataway

Seneca Creek

Westminster

Blue Plain

Chambersburg

Gettysburg
Waynesboro

Treatment
Level
AWT+P Rmvi
AWT+P Rmvl
AWT+P Rmvl
AWT+P Rmv
Secondary
Secondary
Secondary
AST
AST
AWT+P Rmv|
AWT+P Rmvi
AWT+P Rmv |
Secondary
AWT+P Rmvl
Secondary
Secondary

NPDES
Flow{mgd)
54.0
3.0
30.0
4.0
2.0
2.0
8.0
1.3
6.6
36.0
2.0
12.0
., 4.5
15.0
4.0
5.36

Virginia Total

Secondary
Secondary
Secondary
Secondary
Secondary
Secondary
Secondary
Secondary
Sec+P Rmv |
SectP Rmvli
Secondary

15.0
2.0

8.0
1.6

5.0
3.0
30.0
5.0
3.0

Maryland Total

Sec+P Rmvl

Sec+P Rmv |l
Secondary
Secondary

Pennsylvania Total

Phosphorus Loads from POTWs > 1 mgd
Potomac River

NPDES 1983
P{mg/1) Flow(mgd)
1.0/0.2 36.91

0.2 1.26
1.0/0.2  25.43
0.4 3.22

None 1.02

None 2.02

None 6.90

None 1.31

None 4.48

0.2 30.36
0.5 1.59
0.2 - 8.57

None 2.47

0.1 8.43
None 3.50
None 3.58

141.1

None 10.50

None 0.76

None 5.00

None 6.00

None 1.43

2.0 0.59
None 4.30
None 3.18

0.2 17.28

1.3 4.03
None 2.10

55.0

0.23 322.

None 2.74

None 1.50

None 0.83

5.07

. Potomac Basin Total Loads

Avg P (mg/1)
1983 P Bans
0.36 0.36
0.39 0.39
2.22 2.22
0.39 0.39
5.00 4.25/3.75
5.00 4.25/3.75
5.00 4.25/3.75
0.67 0.67
0.22 0.22
0.39 0.39
0.20 0.20
0.25 0.25
5.00 4.25/3.75
0.028° 0.028
5.00 4.25/3.75
5.00 4.25/3.75

L.oad Reduction

5.00
5.00
5.00
5.00
5.00
5.00
4.53
5.00
0.13
137
5.00

4.25/3.75
4.25/3.75
4.25/3.75
4.25/3.75
4.25/3.75
4.25/3.75
3.85/3.40
4.25/3.75
0.13
1.37
4425/3.75

Load Reduction

0.47

1.3G
5.00
5.00

0.47

- Load Reduction

1.30
4.25/3.75
4.25/3.75

L.oad Reduction

Load Reduction

1983

110.8
4.1
470.8
10.5
42.5
84.2
287.7
7.3
8.2
98.7
2.7
17.9
103.0
2.0
146.0
149.3
1546

437.9
31.7
208.5
195.2
59.6
24.6
162.5
132.6
18.8
46.3
87.6

1405

1262.2

29.7
62.6
34.6

126.9

4340

Avg Load (ib/day)

P Bans
110.8
4.1
470.8
10.5
36.2/31.9
71.6/63.2
244.6/215.8
7.3
8.2
98.7
2.7
17.9
87.5/77.2
2.0
124.1/7109.5
126.9/1112.
1424/1343
8%/13%

372.2/328.4
26.9/23.8
177.2/156.4
212.7/187.7
50.7/44.7
20.9/18.5
138.1/121.9
112.7/90.2
18.8
46.3
74.4/65.7

125171102
11%/22%

1262.2
0%

29.7
53.2/46.9
29.4/26.0

112.3/102.6
11%8/19%

4050/3810
7%/12%

2 mg/l
110.8
4.1
212.1
10.5
17.0
33.7
115.1
7.3
8.2
98.7
2.7
17.9
41.2
2.0
58.4
59.7
799
48%

1751
12.7
83.4

100.1
23.9

9.8
71.7
53.0
18.8
46.3
35.0

630
55%

617.7
51%

29.7
25‘1
13.8

68.6
45%

2115
51%

1 mg/!
110.8
4.1
106.0
10.5
8.5
16.8
57.5
73
8.2
98.7
2.7
17.9
20.6
2.0
29.2
28.9
530
66%

87.6

6.3
41.7
50.0
11.9

4.9
35.9
26.5
18.8
4643
17.5

348
75%

617.7
51%

29.7
12.5
6.3

42.7
674

1537
65%
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Treatment
Facility Level
Culpeper AWT
Fredericksburg Secondary
Massaponax Secondary
Stafford Cy. Secondary
Warrenton Secondary
Total
Ashland Secondary
Hanover Cy. Secondary
York River Secondary
Total
Atlantic Secondary

NPDES
Flow(mgd)
3.0
3.5
3.0
1.5
1.0

1.22
2.50
15.0

36.0

Phosphorus Loads from POTWs > 1 mgd

Rappahannock River

NPDES 1983
P(mg/ 1) Flow(mgd)
None 1.30
None 2.58
Nene 1.53
None 0.82
None 1.31
7.54
York River
None 0.79
None 0.60
None 6.99
8.38
Atlantic
None 15.1

Avg P (mg/ 1)
1983 P Bans
0.20 0.20
2.00 2.00
6.27 5.33/4.70
5.00 4.25/3.75
5.00 4.25/3.73

L.oad Reduction

6.60 5.61/4.95
1.50 1.50
7.08  6.02/5.31

Load Reduction

7.30 6.20/5.49
Load Reduction

1983
2.2
43.0
80.0
34.2
54.6

214.0

463.7

919.9

Avg Load (Ib/day)

P Bans
2.2
43.0
68.0/60.0
29.1/25.6
46.4/41.0

188.7/171.8
12%/20%

3649/32.6
7.5
350.9/309.6

395.3/349.7
15%/25%

787.3/690.6
152/25%

2 mg/l
2.2
43.0
25.5
13.7
21.9

106.3
50%

13.2
745
116.6

137.3
70%

252.0
73%

1 mg/!
2.2
21.5
12.8
6.8
10.9

w
LU

6.6
5.0
58.3

69.9
85%

126.0
86%



F Phosphorus Loads from POTWs > 1 mgd
James River

o Treatment NPDES NPDES 1983 Avg P (mg/1) Avg Load (1b/day)
’ Facility Level Flow(mgd) P{mg/1) Flow(mgd) 1983 P Bans 1983 P Bans 2 mg/l 1 mg/1
— Army Base Secondary 14.0 None 13.89 4,65 3.95/3.49 53847 457.6/404.3 231.7 115.8
Boat Harbor Secondary 25.0 None 18421 5.07 4.31/3.80 770.1 654.6/577.1 303.7 151.9
" Buena Vista Secondary  2.25 None 1.85 5.00 4.25/3.75  77.1 65.6/57.9 30.9 15.4
@ Chesapeake Secondary 30.0 None 21.39 6.06 5.15/4.55 1081.1 918.7/811.7 356.8 178.4
Clifton Forge Secondary 2.0 None 1.42 5.00 4.25/3.75 59.2 50.3/44.4 23.7 11.8
f Covington Primary 3.0 None 1.73 5.00 4.25/3.75 72.1 61.3/54.1 - 28.9 14.4
) Falling Creek Secondary 9.0 None 9.32 8.40 7.14/6.30 652.9 555.0/489.7 155.5 T7.7
) Farmviile Secondary 1.05 None 0.31 5.00 4.25/3.75 12.9 11.0/9.7 5.2 2.6
- F+. Eustis Secondary 3.0 None 1.56 5.00 4.25/3.75 65.1 55,3/48.8 26.0 13.0
.: Hopewel | Secondary 50.0 None 34.16 5.00 4.25/3.75 1424.5 1211./1068 569.8 284.9
= James River Secondary 20.0 None 14.72 5.45 4.63/4.09 669.1 568.4/502.1 245.5 122.8
. Lamperts Point Primary 33.0 None 23.86 2.63 2.24/1.97 523.4 445.,7/392.0 398.0 199.0
1 Lexington Secondary 2.0 None 1.03 5.00 4.25/3.75  43.0 36.5/32.2 17.2 8.6
ki Lynchburg Secondary 22.0 None 13.04 5.00 4.25/3.75 543.8 462.2/407.8 217.5 108.8
Moores Creek Secondary 15.0 None 9.80 5.00 4.25/3.75 408.7 347.4/306.5 163.5 81.7
1 Nansemond Secondary 10.0 None 5.22 7.18 6.10/5.39 312.6 265.6/234.7 87.1 43.5
ké Petersburg Secondary 15.0 None 10.38 8.00 6.80/6.00 692.4 588.7/519.4 173.1 86.6
Pinners Point Primary 15.0 None 9.06 6.20 5.27/4.65 468.5 398.2/351.4 151.1 75.6
e Proctors Creek Secondary 4.0 None 3.42 5.00 4,25/3.75 142.6 121.2/7107.0 57.0 2845
_; Richmond Secondary 70.0 None 6642 6.50 5.53/4.88 3588.7 3053./2694. 1104.2 5521
td Williamsburg Secondary 9.6 None 8.18 1.80 1.53/1.35 122.8 104.4/92.1 122.8 68.2
n% Total 268.9 12269 10432/9205 4414 2241
L Load Reduction 15%/25% 63% 81%
J
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APPENDIX I

Phosphorus Loads at POTWs With
Flows Greater Than ! ngd

(1980, 1983, and 1984)



Fhosphorus Loads froa FOTHs » { aqd
Upper Susquehanna River Basin

Treateent KPDES NPLES Avg Flow (sgd) Avg P (pg/1} Avg Load (1b/d)

Facility Level Flow(pgd) Plag/l) 1980 1982 1584 1980 1983 1984 1980 1963 1624
Dallas Area Secondary 2,20 None 1.86 .97 1.80 b.25 6,23 5,25 97.0 100.1 9.8
Hazelton Secondary  5.80 None 7.00 3,70 6.20 6.25 6.25 6.25 349 297.1 33,2
Jeraye-Archbold Secondary 3,00 Kone 3,14 2,81 2.73 8,25 6.25 6.25 1637 1465 1423
Lower Lkwna Secondary  6.00 lone 2.12 2,58 2,25 6.25 6,23 6.25 1105 1345  117.3
Scranton Secandary 28,0 {one 16,67 14,2 14,25 6,25 6.25 6,20 B89 7402 742.8
Throop Secondary 7.00 Hone 3.87 4,18 £.40 £.25 &3 6,25 201.7 247.9  229.4
Hyoeing Valley Frigary 40.0 Hone 31,94 2340 27.00 7:20 7,20 71,20 1917.9 (4051 1421.3

Total 66,60 54,79 58.43 37286 3041.3 0 3270.0



Phaspharus Leads fros POTks > 1 ¢gd
Lowes Susguebanna River Easin

Treatsent  KPLES KFLES fvg Flow (g5dd hvg F (&g/1) Rvg irag (1620
Facility tevel  Flowlesd) Flag/l) 1984 1683 1584 1980 1923 1584 1954 38 1352 v
, hiteens East Secoadary 550 Hone 6.10 S.18 7.24 6.29 6,29 6,25 318.0 2760 77,4
_ Altcona Kest  Seccacary 6,50 Kene .30 5.84 4,92 6,25 6,25 £,25 3224 W44 25,5 37
. Carlise Bcro Sect? Revl .89 1.0 2.87 2.86 AR 5,29 0.83 105 1436 9.8 9.0 277
. Derry Twp SectP Ravl 5.00 2.0 1.73 2.41 2,49 .77 1.17 1.18 £0.¢ 235 2.5 212
. Dover Twp SectP Ravl 178 2.9 1.42 1.40 2,04 .25 6,25 6,28 74,0 W0 s,y 98
Dover Bore fecondary 6,30 Kane 0.21 0.2z ¢.22 6.25 6.25 6,25 10.9 1.5 t1.5 /0.4
E. Pennzbore 8ece? Ravl RAAY 2.0 1.73 2,09 2,53 3,10 1.24 .46 8.7 . 3.0 ze7
Elizeheth Toen Seqsf Fivd 3,00 2.2 0.89 2,09 1,63 6,23 L& 2,25 5.4 7.8 W 177
Ephreta SiF Serondary LB F 2,13 2.50 2,41 6,25 6.23 3.5% 2.1 135.0 72,2 34
. HKaeptzn STF  Sect? Ravl 1.76 ] 1.99 .31 1,51 2,00 2.5 .28 3.2 ILE 1é.t .3
Hanover Secendary 2,88 Kane 2,45 2.60 3,09 6,29 6,01 9,48 122.2 1303 2643
Harr:icturg SeciP Favi 0.9 2.6 2080 470 28040 1,58 .05 128 3004 283 I05.8
coduntingten Prissry 2,54 Nene 1,93 1,78 1,95 6.20 &, 20 5.2 9¢.§ .7 i3 Ly
. Lancester Secondsry 1.4 Hone 2,46 §.37 KA 6.25 5,29 .25 1282 7.8 2324 3077
© Langaster North Secendary - Hone 8,28 9.890 610 5,25 1,69 1,52 4316 18 1617 1927
- Lancester South Secondery 20,73 Hone 8,66 6,34 11,30 6.25 5.04 5.23 0 4514 4000 4929 3776
< Lebanon STP SectP Ravl 6.0 Z.0 3.94 3.95 5.47 .38 1.67 1,65 45,3 55,0 75.3 247
. Lezovre SertP Pavl 2,10 2.0 1.48 1.54 1,69 3.95 2,14 2.71 43.9 27.7 .t 28y
+ Hispden Twp  Sec+F Ravl 2,50 2.0 3,62 £.36 1.34 6,25 1.69 1.6! 1£8.7 20.4 20,2 e
- Lititz Twp SectP Ravl 3.56 2.0 1,37 1,38 2,03 .25 1.73 1.24 7.4 19.5 A zazy
Loser Allen  SectP Revl 5.95 2.0 1,90 1.97 L4 2.1 1,67 2.01 34,2 7.4 52.64 37.€
- Hechenicsburg SectP Ravl 2,038 2.0 1.02 L 1,54 6.25 1.74 0.95 53.2 1e.2 12,2 7.2
““Kew Cugberlard Sez¢P Ravl 1.2% 2.0 f.07 0,59 0.53 2,08 2,51 3.14 18.¢ 12,4 13.9 275
/ Fean Txn Ser+r fav 4,2 2.0 1,54 1,04 1,68 3.40 1,03 0.77 43,7 14,1 10,8 29
Shipnenshury  Sert? favl 2,79 0.5 1,20 1,51 1.87 .25 0.51 0,31 Ez.b .4 4,8 3.9
Epringettsiurg Secordary 12.8 Hane b. b1 7.a2 7.10 6.25 o9 283 MAS L0 1876 ot
© Enalara Secondary 3.3 Kene 1,67 2.70 2,67 6.2 6.25 425 §7.0 407 1152 219
Tyrene Secendary 9.9 tiene 6,50 4,87 4,43 6.25 6,25 6,25 388 LY 43,9 2@cF
/ Yerk SecdP Ravl 26.0 2.0 3.48 10,10 §.78 .37 3,09 4,00 2864 226,37 325.3 Josz
6,77 g.13 B. 47 2.7 1,93 1.0 1849 1352 1342
~ Kt. Holly Spes Sece? Ravl 9,40 2.0 ¢.55 0.60 0.58 £.25 0.89 0,57 28.7 4.9 2,8 2.3

Total 120,70 127.85 141,52 4463.9 3368 3810.2 35?§'



Facility

fberdeen Lity
fberdeen F.E,
fnnapolis
Back River

Broad Creek
Broadneck
Broaduater

Lox Lreek
Edgesood Arerl
Freedos Dist.
Harve de Graze
Patapsco
Perryville

Sod Run

Total

Treatgent
Level

SectP Ravl
SectP Revl
Secondary
SectP Ravl

Secondary
Secondary
Secondary
Secondary
SectP Revl
Secondary
Prieary
Secondary
Sec+P Rivl
Sec+P Ravl

KPDES
Flow(sgd)

Phospharus Loads froa POTHs ) | zqd
fiestern Chesapeake & Uppper Bay Area

NPDES
Plag/1)

Kone
Kone
Kone
2.0
2.0
None
2.0
2.0
2.0
2.0

1580

229,07

Avg Flow {agd)

1983

250,46
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1.40
6.25
6.25
6,29

fvg P (sg/l}
1983

52.1
265.0
9382.5

1

gwh\)o"‘
Al D> w0

3
3
.9
333.6
N
41.7
67.9
1355.3
40.7
177.2

1195¢.8

fvg Load (1b/d}

1983

15.8
291.9
467.0

4042.4

2.0
146.8

35.4
305, 6

9.8
0.0
92.6

1307.7
13,3
28.2

7037.6

1984

2564.4
18.2
166,3
32,3
301.4
10.8
50.7
99.4
1121.8
9.8

32.4

£686. 1



Treataent

Facility Level
Cambridge Secondary
Crisfield Secondary
Eastern Secondary
Elkton Secondary
Hurlock Secondary

Northeest fiverSec+P Ravl
Pocosake City  Secondary
Salisbury Secondary

Total

HPDES
Flow (rgd)

Phosphorus Loads froa POTHs > | eqd
Eastern Shore, Maryland

NFDES
Pleg/1}

13.12

fvg Flow (egd)

1983

1984

fvg P (ag/i}
1983

-
Y SO ORI RN RS R
LA <o ot Lo

o~

o=
-

~J
e

07 A = LN e CO

—

683.9

Avg Load (1b/d)

1983

1984



Phosphorus Loads froa POTNs > | agd
Patuxent River Basin

Treataent NPDES NPDES fivg Flow (mgd) Avg P (mg/11 Avg Load (1b/d)

Facility Level Flow(agd) Plag/l) 1980 1983 1984 1980 1983 1984 1980 1983 1984
Bowie Secandary 3.30 1.0 2.50 2,40 2,53 6.2 6.10 6,10 130.3 122.1 128.7
Ft. Meade SectP Ravl 4.50 0.3 2.40 2,50 2,50 6.25 0.66 0.50  125.1 13.8 10.4
Horsepen Secondary 1.00 None 0.37 0.43 6.29 2.62 3.63 0.0 8.1 13.1
Maryland City Secondary  0.75 1.0 0.70 0.460 0.63 6.29 6.25 6.23 36,5 3.3 33.9
Hd. House Crctn Secondary 2.0 0.85 1.15 1,15 6.25 6.25 6.25 44.3 59.9 59.9
Parkway Secondary  7.30 1.0 3.20 4.80 4,50 6.25 2.18 3,39 271.1 87.3  127.2
Patuxent Secondary  4.00 1.0 3.60 3.50 3.99 6,25 4,10 4,10 187.7  119.7 1364
L. Patuxent Sec+P Ravl 13.4 1.0 7.50 10,20 12,53 6.25 1.90 1,00 390.9  161.6  104.5
Western Branch Secondary 17,6 1.0 12,60 11,79 11.20 6.25 2.2 2,80  656.8  225.2  261.%

Total 35.35  37.31 39.48 1842.6  828.9  875.8



Facility

Alexandria
Aguia Regional
frlington
Dale City #!
Dale City #8
Fishersville
Front Royal
Harrisonburg
Leeshurg

L. Hunting Ck
Lower Potosac
Hainside
Mooney
Staunton

Upper Dccoguan
Waynesboro
Winchester

Virginia Total

Cusberland
Ft. Dietrick
Frederick
Hagerstown
Hal fway

La Plata
Mattawoman
Pine Hill Run
Piscataway
Seneca Creek
Nestainster

Maryland Total
Blue Plain
Chambersbhurg

bettysburg
Maynesboro

Treatsent
Level

ANT+P Ravl
ANT+P Ravl
ANT+P Ravl
ANT+P Ravl
ANT+P Ravl
Secondary
Secondary
Secondary

AST

AST
ANT+P Ravl
ANT+P Ravl
ANT+P Ravl
Secondary
ANT4P Ravl
Secondary
Secondary

Secondary
Secondary
Secondary
Secondary
Secondary
Secondary
Secondary
Secondary
Sec+P Revl
SectP Ravl
Secondary

Sec+P Ravl

Sec+P Ravl
Secondary
Secondary

R ¢
Pennsylvania Tg\al

NPDES
Flow{agd)

Phasphorus Loads from POTWs > | mgd
Potosac River Basin

NPDES
P(ag/1)

1.0/0.2

0.2

1.0/0.2

0.4
0.4
None
None
None
None
None
0.2
0.5
0.2
None
0.1
None
Kone

None
None
None
None
None

2.0
None
None

0.2

1.3
None

0.23

None
None
None

1986

26.96
0.34
2.7
3.10
2.00
0.89
1.30
5.78
1.03
4.83
17.86
0.13

2,62
6.94
2.39
3.87

102.31

10,10
1.03
4.40
6.20
.90
0.39
2.20
2.20

15.00
4,20
1.90

48.52
317,00
3.54
1.39
0.48

5.4

Avg Flow (agd)

1983

144.82

10.50
0.76
5,00
6.00
1.43
0.59
4.30
2.50

17.28
4.03
2.10

34.49
322.00
2,74
.50
0.83

9.07

1984

6.25
6.25
8.25
6.25
6.25
6.25
6.25
6.25
6,25
2.00
6.25

0.58

1.30
6,25
6.25

Avg P (mg/l}
1983

6.25
6.25
6.23
6.25
6.5
6.25
6.23
6,28
0.13
1.37
6.23

6.29
6.2
6,25
6.25
6,23
6.25
6.28
6.25
0.17
1. 49
6.25

0.15

1.30
6.25
6.25

1980
202.4
17.6
447.6
10,3
25.02
46.4
67.8
301.3
1.7
137.0
342.4
1.4
0.0
136.6
1.9
124.6
201.7

2065.8

526.5
53.7
229.4
323.2
4.9
20.3
4.7
14,7
781.9
70.1
99.0

2380.2
1533.4
38.4
72,5
23.0

135.9

Avg Load (lb/d}

1983

1262.2
29.7
78.2
3.3

151.2

1984

13.6
182.7
3.3
187.7
216.8

1391.7

327.9
4.7
291.4
39441
87.6
3.3
212.0
107.4
23,4
53.1
126.7

1915.6
404.1
29.7
8.2
4.9

154.8



Treatgent NPDES
Facility Level Flow(egd)

Culpeper ANT 3.0
Fredericksburg Secondary 3.5
Massaponax Secondary 3.0
Stafford Cy. Secondary 1.5
Harrenton Secondary 1.0
Total
Ashland Secondary 1.22
Hanover Cy. Secondary 2,50
York River Secondary 13.0

Total

Phosphorus Loads from POTHs » | mgd
Rappahannock River Basin

NPDES fvg Flow (mgd)
Plrg/) 1580 1983 1984
None 1.38 1,30 1.99
None 2.03 2.98 2.77
None 1.21 1.53 1,67
None 0.79 0.52 0.835
None 0.81 1,31 1,36
6.22 7.54 g8.24
York River Basin
None 0.76 6.79 0,82
None 0.52 1.72 1.72
None 6.99 6.06

1.28 9.50 8.60

Avg P (eg/l}

1980 1983
2,30 KD
6.25 6.23
4,92 6.27
6.25 6.25
6.25 6,28
6,25 6.2
1.00 1.909

7.08

6.23
1.00
7.12

39,

44,

Avg Load (ib/d)

41.2
14,3
4127

468.3

1984

42.7
14,3
359.8

416.9



Treataent
Facility Level

Aray Base Secondary
Boat Harbor Secandary
Buena Vista Prisary
Chesapeake Secondary
Clifton Forge Secandary
Covington Primary
falling Creek  Secondary
Farsville Secaondary
Ft. Eustis Secondary
Hopewell Secondary
Jases River Secondary
Lasberts Point Primary
Lexington Secondary
Lynchburg Secondary
Moores Creek Secondary
Nansesond Secondary
Petersburg Secondary

Pinners Point Primary
Proctors Creek Secondary
Richaond Secondary
Nilliassburg  Secondary

Total

NPDES
Flow(agd)

NPDES
Ping/1)

Phosphorus Loads from POTHs ) | agd

James Riv

1980

11.18
9.69
2.03

61.03
7.21

247.95

er Basin

fivg Flow (mgd)

1983

268.25

1964

6.21
7.20
6,25
6.50
3.70

fvg P (ag/1}
1983

1984

1980

578.2
558.1
79.3
1747
29.2
14,1
331.0
8.9
7.8
439.1
880.1
773.5
40.1
599.4
305.5

979.0
381.9
106.9
3308.4
224.3

10979.4

.

1983

H1.1
1081.1
74.0
103.9
652.9
16.2
81.3
§13.1
669.1
523.4
83.7
619.7
510.8
312.6
831.14
544.0
178.3
3588.7
122.8

11836.9

Avg Load (1b/d)

1984

12012.4



APPENDIX II

Phosphorus Loads at POTWs With
Flows Greater Than 1 mgd

(NPDES and Future Reduced Loads)



Treatment
Facility Level

Dallas Area Secondary
Hazelton Secondary
Jerays-Archbold Secondary
Lower Lkwna Secondary
Scranton Secondary
Throop Secondary

Wyoming Valley Primary

Total

Load Reduction (%)

NPDES

Phosphorus Loads at POTWs b 1 mgd

Upper Susguehanna River Pasic

NFDES

NPDES

Pleg/l) Flow(mgd) (lb/day)

4

P Loads (lb/day) - Various Control Prograes

1240.6
310.1
2041.6

4345.46
15.0

ag/l 1 mg/l

36,7 18,3
96.7 48.4
36,0 25.0
100.1 30,0
467.0  233.%
116.8 38.4

667.2  333.6

13346 747.3
70.0 85.0

116,

166.

. o e 2 a
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Phosphorus Loads at POTWs » 1 ngd

Lower Susquehanna River Basin

Treatsent  NPDES KPDES  NPDES Load

Facility Leve] P(ng/1) Flowingd) (1b/day)
fltoona East Secondary  Nonet 3.50 286.7
fltoona Kest Secondary  Nonet 6.90 338.8
Carlise Boro  Sect+P Ravl 1.0 6,00 S0,0
Lerry Twp Sect+P Ravl 2.0 5.00 83.4
Daver Twp SectP Ravl  Nonet 1.75 0.0
Dover Boro Secondary  None# 0.30 15.6
E. Pennsboro  Sec+P Revl 2.0 3.7 61,7
Elizabeth Town SectP Raevl 2.0 3.00 30.0
Ephrata STP Secondary 2.0 3.80 63.4
Haapton STP SectP Ravl 2.0 1.76 29.4
Hanover Secondary  Nonet 2.88 130.,1
Harrishurg SectP Ravl 2.0 30.90 315.4
Huntington Primary Nonet 2.30 130.1
Lancaster Secondary  Nonet 11,40 994.2

Lancaster North Secondary  Nonet
Lancaster South Secondary  Nonet 29.73 1549.7

Lebanon 5TP SectP Revl 2.0 b.60 110.1
Leaoyne SectP Ravl 2.0 2.10 35.0
Hampden Twp Sec+P Revl 2.0 2,50 41,7
Lititz Twp SectP Revl 2.0 3.50 58.4
Lower Allen Sec+P Ravl 2.0 3.95 99.2
Mechanicsburg SectP Ravl 2.0 2.08 34.7
New Cusberland SectP Ravl 2.0 1.25 20.9
Penn Twp SectP Ravl 2.0 4.2 70.1
Shippensburg  Sec+P Ravl 0.5 2,75 11.5
Springettsburg Secondary  Nonet 12.80 667.2
Swatara Secondary  Nonet 3.00 156.4
Tyrone Secondary  None# 3,00 469.1
York SectP Ravl 2.0 26.00 433.7
Ht. Holly Spgs Sec+P Ravl 2.0 0.60 10,0

Total 197.05 6156.9

Load Reduction (1)

+ 6,23 eg/l for NPDES loads (secondary treatment)
7.20 mg/l for NPDES loads {primary treatment)

P Loads (lb/day) - Various Control Programs
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127.

3159.4
127.6
505.1
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1317.2
110.1
33.0
4.7
a8. 4
99.2
34,7
20.9
70,1
11,35
567.1
132.9
398.8
433.7
10.0

3499.8
10,7

251 2 mg/1 1 sg/l .5 g/l
215.0 91.7 45,9 22.9
2941 108. 4 54.2 7.1
30,0 90. ¢ 36,0 25.0
83.4 83.4 4.7 20,9
0.0 29,2 14.6 7.3
1.7 5.0 2.3 1.3
61.7 a1.7 0.9 15.4
50.0 50,0 29,0 12,5
63.4 63.4 3.7 15.8
29.4 29.4 14.7 7.3
112, 48.0 24.0 12.0
15,4 sSls.é Z37.7 128.9
112,46 41.7 20.9 10.4
445,7  190.2 3.1 47.3
be abandoned FHEFEEEFEEEREEEREE

1162.3  493.9  247.9 124,0
110.1 110.1 33.0 27.3
35.0 35.0 17.5 8.8
41.7 §1.7 2009 10.4
38.4 98.4 29.2 14,6
99.2 99.2 49,4 24.8
34.7 34,7 17.3 8.7
20.9 20.9 10.4 3.2
70.1 70,1 I5.0 17.3
11.35 45.9 22.9 1.5
300.4 2135 106.8 33.4
117.3 50.0 25.0 12,5
351.8  190.1 75.1 37.3
433.7 4317 214.8 108.4
10.9 10,0 3.0 2.5
S062,0  3236.8  1643.4 821.7
17.8 47.4 73.3 86.7



Treatment
Facility Level

Aberdeen City SectP Ravl
Aberdeen P.G. Sect+P Ravl

Annapolis Secondary
Back River Sec+P Ravl
Broad Creek Secondary
Broad Neck Secondary
Broadwater - Secondary
Cox Creek Secondary

Edgewood Arsnl Sec+P Ravl

Freedoa Dist.  Secondary

Harve de b6race Primary

Patapsco Secondary

Perryville Secondary

Sod Run Sec+P Ravl
Total

NPDES

Phosphorus Loads at POTHs » 1 eqd
Hestern Chesapeake & Upper Bay frea

NPDES NPDES Load

Plag/1) Flow{agd) (1b/day)

None#

None#
2.0
2.0

None#
2.0

MNP RS
=

Load Reduction (%)
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304.95

1167,
27,
166,

7237,

t 6,25 sg/] for NPDES loads (secondary treatment)
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P Loads {lb/day} - Various Control Prograes
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1167,

165.

7094,
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66.7
86,7
1916
45036
19,5
156.4
78.2
208.5
50.0
70,4
25,0
1187.6
27.3
166.8

6598.6
3.3
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Phosphorus Loads at POTWs > | mgd
Eastern Shore, Maryland

P loads ilb/day) - Various Control Prograes
Treataent NPLES NPDES NPDES lpad ==ss===zs=s=z=s=s==zzszzzsssszssssossssszosssoass

Facility Level P{sg/l} Flow(agd) (1b/day) 15% 200 2ag/l f ag/l .5 g/l
Canbridge Secondary  None# g.10 422.2 358.9 6.7 135.1 &7.¢6 33.8
Crisfield Secondary  Honet 1.00 32,1 44,3 39.1 16.7 8.3 4.2
Eastern Secondary  Nonet 2.00 104,73 £8.6 78.2 33.4 18,7 8.3
Elkton Secondary 2.0 1,35 22,5 22,3 22,95 22.3 113 3.8
Huriock Secondary  Nonet 140 97.3 48,7 43,0 18.3 9.2 4.6
Northeast RiverSec+P Ravl 2.0 2,00 33.4 33.4 33.4 33.4 16.7 8.3
Pocowoke City Secondary  Nonet 1.00 52,1 44,3 39.1 16,7 8,3 4,2
Salisbury Secondary  Nonet 6.80 J94.5 301.3 2583.8 113.4 36.7 25.4

Total 23.35 1098.4  942.0 837.8  3B9.3 194,7 97.4
Load Reduction (%) 14.2 23.7 64,3 82.3 91,

t 6.29 mg/l for NPDES loads {secondary treatesent)



Phasphorus Loads at POTWs > | agd
Patuxent River Bacin

P Loads {lb/day} - Various Controi Prograes
Treataent NPDES NPDES KNPDES Lpad ======zz==s==z==szszszzsocosszssszsnsossszsssssozs

Facility Level Plag/l) Flow(agd) (ib/day) 131 294 2 g/l 1 eg/l .5 g/l
Howie Secondary 1.0 3.30 27.5 27.5 27.5 27.5 27.5 13.8
Ft, Meade Sect+P Ravl 0.3 4.50 11.3 11.3 11.3 1.3 13 1.3
Horsepen Secondary  Nonet 1,00 32.1 44,3 394 16.7 8.3 §.2
Maryland City  Secondary 1.0 0.75 6.3 6.3 6.3 6.3 5.3 3t
Md. House Crctn Secondary 2.0 1,15 19.2 19.2 19,2 19.2 9.6 4.8
Parkway Secondary 1.0 7.50 62.6 62.¢6 62,6 62.6 62.6 3.3
Patuxent Secondary 1.0 4,00 33.4 13.4 3.4 33.4 334 16,7
L. Patuxent SectP Ravl 1.0 13.40 {11.8 111.8 1.8 t11.8  111.8 35.9
Western Branch Secondary .0 17.60 146.8 146.8 146.8 146.8 146.8 73.4

Total 53.20 470.8 463.0 457.8  435.3 417.4 2143
Load Reduction (%) 1.7 2.8 7.3 11.3 4.5

£ 6,25 ag/l for NPDES load (secondary treatment!



Facility

Alexandria
Aquia Regional
Arlington

Dale City #!
Dale City 8
Fishersville
Front Royal
Harrisonburg
Leesburg

L. Hunting Ck
Lower Potosac
Mainside
Hooney
Staunton

Upper Occoquan
Kaynesboro
¥inchester

Cumberland
Ft. Dietrick
Frederick
Hagerstown
Halfway

La Plata
Mattawoaan
Pine Hill Run
Piscataway
Seneca Creek
Nestainster

Blue Plain

Chaabershurg
bettysburg
Waynesboro

Treatrent  NPDES
Level
AWT+P Ravl 1.0/0,2
AWT+P Ravl 2.0
AHT+P Ravl 1.0/0.2
AWT+P Ravl 0.4
RET+P Ravl 0.4
Secondary  Nonet
Secondary  Nonet
Secondary  Nonet
AST None#
AST None#
ART+P Ravl 0.2
ANT+F Ravl 0.5
AKT+P Ravl 0.2
Secondary  Nonet
AWT+P Ravl 0.1
Secondary  Nonet
Secondary  Nonet

Virginia Total
Load Reductian (1)

Secondary  Honet
Secondary  Nonet
Secondary  Nonet
Secondary  Nonet
Secondary  Nonet
Secondary 2.0
Secondary  Nonet
Secondary  Nonet
SectP Ravl 0.2
Sec+P Ravl 1.3
Secondary  Nonet

Maryland Total
Load Reductian {%)

Sec+P Ravl 0.23
Load Reduction (%)

Sec+P Ravl  Nonet
Secondary  Nonet
Secondary  Nonet

Pernsylvania Total
Load Reduction (%)

Potomac Basin Total
Load Reduction (¥}

Phosphorus Loads at POTWs | | #g¢

Potomac River Zasin

NPDES NPDES Losd

Plag/l) Flowlagd! (lb/day!

54.00 336,32
3.00 50.0
30.00 187.5
4,00 3.3
2.00 6.7
2,00 104,3
2.00 104,73
8.00 417.0
1.30 47.8
6.60 144,09
16,00 £0.0
2.00 6.2
12.00 20,0
4,50 234.6
15.00 12,5
4,00 208.5
S.06 199.5
191,76 2364.¢
15.00 781.
2.00 104,73
7.00 144.9
8.00 417.0
1,60 B3.4
1.00 16.7
5.00 250,64
4.50 234.6
30,00 90.0
5.00 54.2
3.00 156.4
B2.10 2521.9
309.00 592.7
2.74 142, 8
1,90 78.2
0,90 45.5
J.14 287.9
568,00 5749,

¢ 6.29 ng/l for NPDES loads (secondary treatment)

F Loads i(lbiday) - Varicous Control Frogreme
191 2% 2eg/l 1 osg/ 5 egll
230.3 330,30 33 350.3 1601

50.0 30.0 30,0 5.0 2.3
183.5 183,58 183.3 182.5 100,
13.3 3.3 3.3 3.3 3.3
6.7 6.7 6.7 6.7 8.7
BG. 5 78.2 33.4 16.7 §.2
88.¢ 76.2 33.4 16.7 §.2
354.5 312.8 133.4 56,7 33.4
57.6 50.8 21.7 10,8 5.4
292.4 238.0 IBUIIS S0 27.3
£0.0 0.0 60.0 8.0 £0.0
8.3 8.3 8.3 g.2 8.3
20,0 20,0 20,9 20,0 20,0
199.4 175.9 75.1 37.5 15.8
2.5 12.9 12,3 12.5 12.5
177.2 156.4 66.7 33.4 16.7
169.46 149.6 89.4 44,7 22.4
2012,6  1944,6  1247,8 9417 5%4.4
10.7 17.8 47.2 60.2 74,8
b64.6 86,4 250.2 125.1 62,6
88.¢6 78.2 33.4 16.7 8.3
31041 273.7 116.8 38.4 29.2
354.5 312.8 133, 68,7 5.4
70.9 62.6 26.7 13.3 b.7
1&.7 16.7 16.7 B.3 4,2
221.3 195.5 83.4 41.7 20.9
199.4 175.9 75.1 37.9 18.8
90,4 30,0 56,0 30,0 90.6G
54.2 54,2 54.2 41.7 20,9
32.9 117.3 50,0 25.0 2.9
2163.4  1923,2  BB9.9  4B4.¢ 2673
14.3 23.8 64.7 20.8 89.4
392.7 392.7  992.7  39L7 392.7
0.0 0.0 0.0 _deoe 0.0
121.4 107.1 45.7 22.9 1.4
b6.3 58.6 25.0 12,5 6.3
39.3 35.2 3.0 7.5 3.8
221.7 200.9 85.7 42.9 1.4
15.0 25,0 68.0 B4. 0 2.0
5095.5  AbhL. 4 2816.2  2061.4 1435.9
11.4 18.9 51,0 64,1 75.0



Facility

Culpeper

Phosphorus Leoads at POTNs > | agd
Rappahannock River Basin

Treataent  NPDES
Level Pleg/l} FI

ANT Nonet

Fredericksburg Secondary  Nonet

Massaponax

Stafford Cy.

Narrenton

Ashland
Haraver Cy.
York River

¥ 6,25 g/l

Secondary  Nonet
Secondary  Nonet
Secondary  None#

Basin Total
Load Reduction {%)

NPDES  NPDES load

ow(mgd) (lb/day)
3.00 156.4
3.30 182.4
3.00 136. 4
1.50 78.2
1.00 2.1
12,00 625.5

Phosphorus Loads at
York River Basin

Secondary  Nonet
Secondary  Nonet
Secondary  Nonet

Basin Total
Load Reduction (%)

for NPDES loads (secondary

1.22
2.50
15.00

18.72

treateent)
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P Loads (lbt/day) - Various Control Prograss
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Fhospherus Loads at POTis o | agd
James River Bastn

F Loads (lb/day) - Verious Control Prograss
Treatment NPDES NPOES NEDES lpad =s=zzss=zsssssszszsssssosssossszssazszzozssas

Facility Level Plag/l) Flow(mgd) (1b/day} 191 29% 263/l {ag/l .S ag/l
&ray Base Secondary  None# 14,00 29.8 620.3 347.3 ] {16.8 8.4
toat Harber Secondary  Nonet 25,00 13031 11077 §77.3 O 208.5 104,73
Buena Vista Primary Nonet 2,23 {35.1 114.8 101.3 L3 18.8 5.4
Chesapeske Secondary  Nane# 30.00 1563.8  1329.2  117Z.8 0. 4 250.2 125.1
Cliften Forge Secondary  Nonet 2,00 164.,3 88.6 78.2 354 16.7 £.3
Zovingten Primary Nonet 3.00 1eo.t 153.1 5.1 S 3.0 12,3
Falling Creek  Secondary  Nonet# §.64 459, 1 398.8 808 1831 75.1 ]
Faraviile Secondary  Konet 1,65 54.7 §6,5 41,4 im.c 8.8 §.4
Ft. Bustis Secondary  Nonet Ay 156.4 132.9 117.3 S50 23,0 2.5
Hopewell Secondary  Nonet 36,00 604.7 514.0 453.3 §34.0  417.0 208.9
James River Secondary  None# 20,00 1042, 886.1 781.9 135,86 1656.8 gl.4
Lagperts Point Primary  Monet 33,00 1981.6  1684.3 1485.2  I:L4 0 275.1 137.6
Lexington Secondary  Nonget 2,00 104.3 g8.6 768.2 334 16.7 8.3
Lynchburyg Secondary  None# 22,00 1144.8 974.7 850, 1 387.0 183.5 91.7
Moores Creek Secondary  Nonet 15,00 784.9 bb4. b 586, 4 25¢.2 125.1 62.b
Nanseaond Secondary  Nonet 10,00 321.3 4431 19¢.9 166,68 3.4 41,7
Fetershurg Secondary  Nonet 15,00 781.9 bb4. 6 386.4 250.7 125.1 62,6
Pianers Foint Prisary  Nonet 15.00 900.7 765.6 8735 259.2 25,1 62.6
Procters Creek Secondary  Nenet 4,00 208.5 177.2 15¢.4 £s7 33,4 &7
Fichaond Secondary  Nonet 70,00 1648.8  Gl0i.4 0 273406 ligR.6 585.8 291.9
Billiamsburg Secongdary  Kone# 9,60 220,72 187.1 165.1 16,1 80.1 40,0

Basin Total 394,90 [6639.2 14143.4 12479.4 59197 2999.9  1479.9
Load Reduction (%) 13,0 25,4 cd. 4 B2.2° 91.1
¥ 6,29 mg/l for NPDES loads (secondary treatsent)
7.20 ag/] for NPDES loads (primary treatseat!
1.43 ng/l for Hopewell STP
2.75 ng/l for Williaesburg STP



