GREELEY AnD HANSEN

Briefing for Blue Plains Regional
Committee on IMA Flow Information

for Blue Plains Service Area
January 24, 2006

District of Columbia
Water and Sewer Authority 1




Agenda

< Blue Plains Feasibility Study (BPFS)

< Blue Plains NPDES Permit

= Blue Plains Service Area Flow Records

< Long Term Control Plan (LTCP) and Future Needs

< Total Nitrogen Removal
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Flow Components from IMA Users that Receive
Treatment at Blue Plains

Employment Visitors
associated associated flow
flow (D.C. Only)

Flow from
households

Water from water Groundwater

distribution system Pumpage (D.C. Infiltration flow Sanitary flow
sources (D.C. only) only)

Flow from storm Flow from
events (excess wastewater
flow, D.C. only) sources No Excess Flow
Component in Flow
from Wastewater

From DC Flow received for Sources

Combined treatment at the Blue
Sewer System Plains AWWTP

Source: Adapted from Blue Plains

Feasibility Stud
Complete Excess Flow i

Treatment Treatment
Outfall 002 Outfall 001

Receiving Waters




BPFS Treatment Capacity
Projections for Blue Plains

Load
Variation = Wastewater Quantity
Process Loading Condition (1) (mgd)
Annual Average or Dry Weather Flow (DWF) 1.00 370
Maximum Day 1.38 511
DWF Peak Rate 2.00 740

Notes:

(1) Ratio to Annual Average
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IMA Allocation of Annual Average DWF
Treatment Capacity at Blue Plains

User’s Allocation of

Current
BPDWF Treatment Allocation
Capacity (mgd) (1) o f Allocation
District User (mgd)
Reserved for the Loudoun County
District 148.0 Sanitation Authority 13.80
Reserved for Potomac ) Small Pl Users
Interceptor Flow 10.0 Town of Vienna 1.50
District Total 158.0 Dulles Airport 1.50
Other Potomac Interceptor « Navy 0.07
Users 11.4 .
NPS 0.03
WS_SC 169.6 Reserved for Future
Fairfax County 31.0 Pl Users 4,50
Total 370.0 \ Total 21.4

Notes:
(1) Section 3.A.l of IMA
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Components of DWF Recelving
Treatment at Blue Plains

DWF Quantity
Flow Components (mgd)
Households 196
Employment 68 Flow from
Visitors (D.C. only) 13 Wastewater Sources.
: : _ No Excess Flow
Infiltration (Groundwater or storm induced) 56 Component
Water Distribution System (D.C. only) 32
Groundwater Pumpage (D.C. only) 5
Total DWF 370 |

Source: Blue Plains Feasibility Study
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Dry Weather Flow (DWF) Components and Quantities
for Blue Plains Service Area

370 mgd - Annual Average Dry Weather How

37 mgd (10%)

56 mgd (15%)

277 mgd (75%)

B D.C. Water System &
Groundwater Pumpage

B Infiltration (Groundwater
or Storm Induced)

O Households, Employment
& D.C. Visitors

DWF

Source: Blue Plains Feasibility Study




Maximum Flow Rate Recelving
Treatment at Blue Plains

Flow Component DWF Quantity (mgd)
DWF Peak Rate (2 x Annual Average) 740
Excess Flow (D.C. Only) 336
Maximum Rate 1076

Capacity included in Blue
Plains design for flow from
storm events in D.C.

combined sewer system

Source: Blue Plains Feasibility Study
and NPDES Permit
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Flow Rate (mgd)

Maximum Flow to be Delivered to Blue Plains

1200
1076 mgd max rate
1000 Excess Flow - DC
Only - 336 mgd
800 1 740 mgd DWF peak rate
______________ - ===y
600
Peak on An.
400 1370 mgd annual avg. rat Avg. DWF
2/2mgdannualavg. rate - (2 x DWF)
200 An Avg
0 DWF
O Y }

DWF & Peak Rates Source: Blue Plains Feasibility Study



Blue Plains NPDES Permit
Treatment Conditions

<)

UCWWA

<

NPDES Permit history /\
Pre 1985 — 740 mgd thru complete treatment (continuous/instantaneous)

Post 1985 — 740 mgd for 4 hrs, then 511 mgd thereafter thru complete treatment

DWF conditions exist when total plant influent (TPI) is equal to or less than
511 mgd

Excess Flow (Combined Sewer System Flow or CSSF) conditions exist and
are deemed to start when TPI is greater than 511 mgd

Excess Flow (CSSF) conditions end 4 hours after TPI drops to a rate less than
511 mgd or a period of 4 hours has elapsed since the start of excess flow
conditions, whichever occurs last

Source: NPDES Permit
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Blue Plains NPDES Permit
Treatment Requirements

= For DWF conditions, the TPI recelves complete
treatment

= For excess flow (CSSF) conditions:
TPI = 740 mgd receives complete treatment for 4 hours
TPI > 740 mgd receives excess flow treatment up to 336 mgd

After 4 hours, TPl up to 511 mgd receives complete treatment
and flow above 511 mgd up to 336 mgd receives excess flow
treatment

@ Source: NPDES Permit
ICWNA

GREELEY ano HANSEN 12

!



Treatment Requirements at Blue Plains for Wet
Weather or Excess Flow Events

2500

N
o
o
o

~ DWF Excess How (CSSF) Conditions Dry Weather How (DWF)
Conditions Total How Conditions

vy
A

generated by BP

- [7p] i
1500 - i Q S Service Area
EQE - Receives Excess How
qu e CSO Treatment
‘"N SO B Receives Complete
1000 - T35 Treatment
F uo T

TPl less than 511 mgd

Total Plant Influent

500

Total Plant Influent (TPI) - MGD

-5 0 5 10 15 20 25 30
Time After Start of Excess Flow (CSSF) Conditions - Hours

@ Source: Blue Plains Feasibility Study and NPDES Permit
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Treatment Capacities for Users at Blue
Plains

1200 -

Max Rate for Total
/ Plant Influent
Receives Excess How

BP has excess flow Treatment

1000 treatment capacity for - Receives Complete Treatment
District Hows of 336 mgd

1076

847

800 BP has peak rate

treatment capacity of

740 mgd for all users Peak rate for all users

is 511 mgd after 4 hrs
1.38 x DWF

400 1.0 x DWF

200

Blue Plains Total Plant Influent Flow Rate -
m

0 5 10 15 2

Time - Hours

(@)

25

Source: Blue Plains Feasibility Study and NPDES Permit GREELEY Anp HANSEN 14
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Flow Components from IMA Users that Receive
Treatment at Blue Plains

Employment Visitors
associated associated flow
flow (D.C. Only)

Flow from
households

Water from water Groundwater

distribution system Pumpage (D.C. Infiltration flow Sanitary flow
sources (D.C. only) only)

Flow from storm Flow from
events (excess wastewater
flow, D.C. only) sources No Excess Flow
Component in Flow
from Wastewater

From DC Flow received for Sources

Combined treatment at the Blue
Sewer System Plains AWWTP

Source: Adapted from Blue Plains

Feasibility Stud
Complete Excess Flow i

Treatment Treatment
Outfall 002 Outfall 001

Receiving Waters




Blue Plains Service Area Record of
Flows — Dry Weather Flow (DWF)

Will include excess
flow from D.C. that can
receive complete
treatment if weather
doesn’t trigger a
Excess Flow Event

= District DWF

Total D.C. Total Metered at Blue
Calculated Plains Thru Complete [ From Other
Flow Treatment Users

Total Metered

Excess Flow Receiving
Complete Treatment
When Excess Flow Event
not Triggered

D.C. DWF
Calculated
from LTCP
CSS Model

— DWEF all other users

Total Metered Flow for 12
User DWF = Month Period Divided by Reported by
number of Days in Period Fiscal Year

Source: Blue Plains Feasibility Study and IMA

Total Metered
From Other
Users

From LTCP
CSS Model
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District DWF - Annual Average

District DWF Calculated From LTCP CSS Model
A EEE=" g Qg
I - 50
250
S Total Calculated L
g’ D.C. Flow \ 00 =
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@ 148 mgd =
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I Rainfall
= = = DC IMA Allocation
Source: IMA Flow Reports and WASA’s Model of Combined Sewer System g" GREELEY AnD HANSEN 17




WSSC DWF — Annual Average

WSSC DWF
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200
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Source: IMA Flow Reports GREELEY Anb HANSEN 18
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Fairfax County DWF — Annual
Average

Fairfax County DWF
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Source: IMA Flow Reports
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Blue Plains Service Area Record of
Flows — Peak Flows

Blue Plains Capacities — IMA/BPFS

2 X DWF 4 hr 1.38 x DWF

BP Users DWF Peak Cont. Peak Excess Flow
All Users 370 740 511 (1)
District 148 296 204 336
Other Users 222 444 306 None

Notes: : -
Source: Blue Plains Feasibility Study and IMA

(1) District only
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Wet Weather Collection and Treatment Conditions

If generated, no
capacity at BP for
these flows

Other Blue

336 mgd to be

Plains Users delivered to BP

! y Y
DWF 222 mgd Wet Wea Event DWF 148 mgd Wet Wea Excess
Excess Flow Flow All above
v 2 x DWF
2 x DWF 4 hr peak Flow > 2 x DWF (4 hrs) 2 x DWF 4 hr peak 1.38 x DWEF
v

RPN R LU | Flow > 1.38 x DWF (cont peak) 1.38 x DWF cont peak

Collection System Delivering Flow to Blue Plains

All excess flow
above that to

be delivered to
BP

Flow to be Delivered & Treated at BP
All DWF (370 Annual Avg )
2 X DWF + Excess Flow (740+336=1076 mgd)
1.38 x DWF + Excess Flow (511 + 336 = 847 mgd)

Complete Treatment Excess Flow
740 mgd (4 hr peak) Treatment, 336
511 mgd (cont Peak) mgd Max Rate

Outfall 002 | Outfall 001

Various combined
sewer outfalls

Receiving Waters



Record of Flow — WSSC Anacostia Force Main

WSSC - Anacostia Force Main
— Peak Flow in Month —— 2 x IMA Avg Annual Allocation —— 1.38 x IMA Avg Annual Allocation —— Monthly Avg —— IMA Peak Limit
240
220
IMA Transmission Peak Limit = 199 mgd
200
6\ 180 - 2 x IMA Avg Annual
? Mllocation = 166.4 mgd /\
< 160 \,/ \'} V \j
[0}
g 140 -
% 120 4 /\ 1.38 x IMA Avg Annual Allocation = 114.8 mgd
[T 2100 - V \
80 -
60 - W_/\/M
40 9 T T T T T i 7 T T T T T T T T T T T T T T T T T T T T T T T
588888889888 8d3538yyy8oges a8y
8 n E' ~ 8 n E' ~ 8 L] E' = 8 L] E' = 8 L] E' = 8 L] E' = 8 L] E' = 8 L] E' =
Wet Weather Event of: Jan 14, 2005 Wet Weather Event of: Feb 22, 2003
—— AFM Flow Rate —— 2 x IMA Avg Annual Allocation —— AFM Flow Rate —— 2 x IMA Avg Annual Allocation
—— 1.38 x IMA Avg Annual Allocation — IMA Peak Limit —— 1.38 x IMA Avg Annual Allocation —— IMA Peak Limit
- Excess Flow Generated - Excess Flow Generated
240 240
220 - 220 - IMA Transmission Peak Limit
IMA Transmission Peak Limit = 199 mgd =199 mgd
200 + 200 -
| 2xIMA Avg Annual 2 x IMA Avg Annual
< 1807 Alocation = 166.4 mgd = 180 | Allocation = 166.4 mgd
o
£ 160 1 g 160 -
£ 140 g
© b T B
@ iilsoi:t:gﬂ:-Al\?fgr:; g 140 1.38 x IMA Avg Annual Allocation
% 120 A g 120 4 = 114.8 mgd
[ [T
100 ~ 100 -
80 1 80 1
60 .-_\'V\_-\] 60
40 T ; T T T T T
1/14/05 1/14/05 1/14/05 1/14/05 1/14/05 1/14/05 1/14/05 1/14/05 40 ! ! ! !
0:00 2:24 4:48 7:12 9:36 12:00 14:24 16:48 2/22/03 0:00  2/22/03 4:48  2/22/03 9:36  2/22/03 14:24 2/22/03 19:12

T
2/23/03 0:00

Notes: Flow values include 14 mgd of D.C. flow which is conveyed to MD and is then pumped back to D.C.

Source: IMA Flow Reports and WASA SCADA data



Record of Flow — WSSC Rock Creek

WSSC - Rock Creek
—— Peak Flow in Month —— 2 x IMA Avg Annual Allocation —— 1.38 x IMA Avg Annual Allocation —— Monthly Avg —— IMA Peak Limit ‘
80
70 - IMA Transmission Peak Limit = 56.6 mgd 1
A N
= 60 1 2 x IMA Avg Annual Allocation = 67 mgd N /\ 4 /\ /\ A 2
o) 1.38 x IMA Avg Annual \WV/
E 50 Allocation = 46.23 mgd /\
) A A AVA A V
o v A \J V
T 40
e
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O O L 05 L < Z L < Z L 5 & L 03 & U U
§ 83388 %838%8238823838k82838828388%383§88%E%2%3
Wet Weather Event of: Jan 14, 2005 Wet Weather Event of: Feb 22, 2003
—— RC Flow Rate —— 2 x IMA Avg Annual Allocation ——RC Flow Rate —— 2 x IMA Avg Annual Allocation
—— 1.38 x IMA Avg Annual Allocation —— IMA Peak Limit —— 1.38 x IMA Avg Annual Allocation —— IMA Peak Limit
- Excess Flow Generated - Excess Flow Generated
80 80
70 IM't Transmission Peak Limit = 56.6 70 4 MA Transmission Peak Limit = 56.6 mgd
60 1 2xIMA Awg Annual Allocation = 67 mgd 60 7 2x IMA Awg Annual Allocation = 67 mgd
8, 50 - 1.38 x IMA Awg Annual ) 1.38 x IMA Avg Annual Allocation =
£ ion = © 50 7 46.23 mgd
z E
8 407 g 40
= o
g 397 g 0
- T
20
20
10
10
0 T T T T T T T
1/14/05 1/14/05 1/14/05 1/14/05 1/14/05 1/14/05 1/14/05 1/14/05 0 T T T j "
0:00 2:24 4:48 712 9:36 12:00 14:24 16:48 2/22/03 0:00 2/22/03 4:48 2/22/03 9:36 2/22/03 14:24 2/22/0319:12 2/23/03 0:00

Source: IMA Flow Reports and WASA SCADA data




Record of Flow — Fairfax County
(Difficult Run)

Fairfax Discharge to PIl. Great Falls (Difficult Run)

—— Peak Flow in Month —— 2 x IMA Avg Annual Allocation —— 1.38 x IMA Avg Annual Allocation —— Monthly Avg —— IMA Peak Limit

IMA Transmission Peak Limit = 22.5 mgd

210 g Astong 174 N, A U N
N\/J\/Ww“ N WA

10 1 1.38 x IMA Awg Annual Allocation = 12.06 mgd

W—W—m’\_\_l\://\/\v

N
o
I

Flow Rate (mgd)

=
ol
I

5,
0 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
5 88 8% 338388838 3888¢88¢83¢eee8§ 8888353533883
D = — T - N S — T S el S —E - S e~ S — T S el S — S - S el S —E - S xR~ —E - S xR~ S——
§ S &3 8§85 &3 §8&58§8 T~ 8§85 T E88 TS §§8 &R ES8 A
Source: IMA Flow Reports
No storm by storm flow data available
———]
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Record of Flow — Fairfax
County Sugerland Run

Fairfax Discharge to Pl: Sugerland Run

—— Peak Flow in Month —— 2 x IMA Avg Annual Allocation —— 1.38 x IMA Avg Annual Allocation —— Monthly Average —— IMA Peak Limit

30

25

N
o
I

/\ /\ IMA Transmission Peak Limit = 12 mgd
o~

. . [\
/2 x IMA Avg Annual AIMon =8 mgx\‘/ \ /\/\ /\ A J\ \ / \
| 1.38 x IMA Avg Annual Allocation = 5.5 mgd \/ \ / \v / \/ \Y \/ \

Flow Rate (mgd)
o o

0 T T T+ 7" ®T— 1" 7"/ ~~‘T1T/""*" ‘"1 ~‘’®V/——— 7T  ~~«1 T+ —71 T 1T 71T 71" T 7T T 1T/ /"1 71T 71T “"T1T 71T 71T 1T T 17
Q (o2} o
5553333333838 3333323333333383333%388888888S8S58
5 2 6O L 4 % 5 2L S O AL 2 O C A K B LS DAL 2 6L LK 5 S5O LS
O B T 9O © S O B T 9O ®© S O B T 9O ®© S [3)
0288 Psa<s3~",28go0o28SPsa<s3"FFoz288SPs<s3~>3§o

Source: IMA Flow Reports
No storm by storm flow data available
—_
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Wet Weather Event of Feb 22, 2003
Sum of Other Users Discharge at Meter Locations

Wet Weather

Record of Flows — o -
Other Blue Plains 0 e el B
Users

350

306 mgd = 1.38 x 222 mgd
300 Fooc===-=ccc-2------

Y c
200 e
w \- Excess Flow Generated

Flow Rate (mgd)

150

100 T T T T T
2/22/03 0:00 2/22/03 4:48 2/22/039:36 2/22/03 14:24 2/22/03 19:12 2/23/03 0:00

Wet Weather Event of Feb 22, 2003
Sum of Other Users Flow Delivered to Blue Plains

500
444 mgd = 2 x 222 mgd
450 = e e e

400

350

306 mgd = 1.38 x 222 mgd
300 F——75757 /—m—m——— ===

250

Flow Rate (mgd)

200

\ - Excess Flow Generated

150

100 T T T T T
Source: WASA SCADA data 2/22/030:00  2/22/03 4:48  2/22/03 9:36  2/22/03 14:24 2/22/0319:12  2/23/03 0:00




Wet Weather
Record of Flows —
Other Blue Plains
Users

Source: WASA SCADA data

Flow Rate (mgd)

800

700

600

500

400

Wet Weather Event of Jan 14, 2005
Sum of Other Users Discharge at Meter Locations

- Excess Flow Generated

Blue Plains TPI

511 mgd _\_\nl

r~ Sum of Suburban Flows
100 w ‘ ‘ ‘ ‘ : : ‘
1/14/05 1/14/05 1/14/05 1/14/05 1/14/05 1/14/05 1/14/05 1/14/05 1/15/05
5:31 7:55 10:19 12:43 15:07 17:31 19:55 22:19 0:43
Wet Weather Event of Jan 14, 2005
Sum of Other Users Flow Delivered to Blue Plains
800
Blue Plains TPI - Excess Flow Generated
700
= 600
3
— 500
[}
K
400
2
o
% 300
200
r—-‘\_’___/J Sum of Suburban Flows
100 w w w w w ‘ ‘ :
1/14/05 1/14/05 1/14/05 1/14/05 1/14/05 1/14/05 1/14/05 1/14/05 1/15/05
5:31 7:55 10:19 12:43 15:07 17:31 19:55 22:19 0:43




Blue Plains Service Area-System Model for
LTCP CSO Controls and Water Quality Modeling

Other Blue
Plains Users
y !
DWF 222 mgd Wet Weather DWF 148 mgd Wet Weg Excess
Events Excess Frlc?(\;l\fjlcsefjhﬁt
2 x DWF 4 hr peak Flow Modeled 2 x DWF 4 hr peak . P ol y
Based on Flow ainfall for Years
Record 1988, 1989 and
1.38 x DWF cont peak e 1.38 x DWF cont peak 1990

l

Collection System Delivering Flow to Blue Plains

l

3 discharges meet Flow to Blue Plains LTCP CSO r
water quality 1076 mgd 4 hr Peak controls

standards under 847 mgd Cont Peak (tunnels, etc)
LTCP

Remaining
CSOs After
Completion of

CSOs
Captured
by LTCP

Complete Treatment
740 mgd 4 hr peak

Excess Flow
Treatment, 336 mgd

Max During WWE Various combined

511 mgd cont sewer outfalls

Outfall 002 l

Outfall 001

Receiving Waters



LTCP Development and Modeling

= Modeling includes wet weather excess flow discharges from
D.C. and other Blue Plains Users

< BP User flows greater than Blue Plains capacity (including
excess flow capacity) captured by CSO controls

< CSOs remaining after completion of LTCP meet water quality
standards without regard to source

= After completion, LTCP performance to be evaluated by post
construction monitoring
.
@@WA
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LTCP Post Construction
Monitoring

= 3 Phase Program
Phase 1 — After Dams & Pumping Stations rehabilitation

Phase 2 - After each tunnel (Anacostia, Potomac, Rock Creek) placed in
operation

Phase 3 — After all LTCP CSO controls placed in operation

< LTCP completion scheduled for 2025
= Phase 3 monitoring completion is 2026
= Assessments of LTCP performance likely to extend to 2030

< Any program to modify LTCP would be beyond 2030

\%@
!
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LTCP Benefits for Blue Plains
Users

= BPWWTP and LTCP can accommodate;
Existing DWF allocations (370 mgd)
Historical wet weather peaks (excess flow)

= User request for changes in DWF
allocations or magnitude/nature of peak
flows will need to be evaluated




Blue Plains — Nitrogen Removal
Expectations

= Nitrogen removal in existing NPDES permit is a goal not a
permit limit

< Effluent total nitrogen (TN) goal is 7.5 mg/L, annual average

< EPA proposes to place a TN effluent limit in Blue Plains NPDES
permit when reissued

< EPA proposes to reopen and reissue permit by mid 2006

= EPA has indicated TN effluent limit will be 3.0 or 4.0 mg/L in
conformance with Chesapeake Bay Plan

)
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Blue Plains — Nitrogen Removal —
Initial Process Studies

<

UCWWA

Existing permit requires treating a peak rate of 2 x DWF or 740 mgd through
complete treatment for 4 hours

Initial process studies show that it will be very expensive to add TN removal
at EPA levels and maintain 740 mgd peak rate

A more cost effective approach would be to reduce peak rate thru complete
treatment to 1.5 x DWF or 555 mgd
Better receiving water quality at about 60%z of the cost

Reducing peak rate involves:
Treating difference between 2.0 and 1.5 peak through excess flow

Excess flow treatment technology would be changed from primary clarification to
enhanced clarification

LTCP tunnel pump-out would also be treated through excess flow

METCALF & EDDY § GREELEY Anp HANSEN
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Blue Plains-Nitrogen Removal

Anticipated from

Option Presented to

Existing Permit EPA EPA

Annual Average DWF — mgd 370 370 370
3.0-4.0 permit limit| 3.0 - 4.0 permit limit

Total Nitrogen Effluent Limit — mg/L 7.5 goal an. avg. an. avg.
Peak Flow to Complete Treatment
< Ratio to DWF 2 X DWF 2 X DWF 1.5 x DWF
— Rate - mgd 740 740 555
< Duration - hrs 4 4 4
Complete Treatment after 4 hours
< Ratio to DWF 1.38 x DWF 1.38 x DWF 1.38 x DWF
— Rate - mgd 511 511 511
< Duration - hrs Continuous Continuous 24 hours
Complete Treatment after 28 hours
< Ratio to DWF N/A N/A 1.22
— Rate - mgd N/A N/A 450
< Duration - hrs N/A N/A Continuous

METCALF&EDDY § GREELEY Anp HANSEN
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