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The purpose of this project was to perform a cost evaluation of implementing nitrogen
limits of treatment (LOT) technology at wastewater treatment plants (WWTPs) in the
Chesapeake Bay Watershed. LOT technology was defined as technology that would
produce a 12 month average effluent total nitrogen (TN) concentration of 3 mg/L from
each of the WWTPs. Most of this effort was a follow up to the evaluation of 51 WWTPs
performed under a previous project entitled, “Evaluation of Wastewater Treatment Plants
for BNR Retrofits using Advances in Technology™. This project was performed by
Virginia Tech at the request of the Point Source Workgroup of the Nutrient Removal
Subcommittee of the Implementation Committee of the Chesapeake Bay Program from
1996-1999, and it was funded by Bay Program Funds administered through the USEPA
Region III Office. All 51 of those WWTPs were evaluated for this report, plus, a few
additional WWTPs were included, notably the Blue Plains WWTP located at
Washington, D.C., the largest WWTP in the Watershed. Altogether, 60 WWTPs were

evaluated for this report.

An Excel spreadsheet model was developed and used for determination of the LOT
upgrade costs for each of the 60 WWTPs. The summary page printouts for all 60 of the
WWTPs are included in Appendix A of this report.

The WWTPs included in the 1999 report were evaluated for BNR upgrades that would
reduce the effluent TN discharges to less than 8 mg/L on a yearly average.
Recommendations were made for upgrades that would accomplish this. and a 20 year
présent worth cost evaluation was performed for each suggested upgrade option,
including muitiple options for individual WWTPs. When multiple options were
provided, a preferred option was suggested for that specific WWTP. Lists of the
estimated costs for each of the preferred options are included with this report in Appendix
B. During the evaluatioris of this project and report, the LOT evaluations were performed
as if th¢ 51 WWTPs had implemented the preferred BNR upgrade recommended in the
1999 report. However, it was known that many of the plants had not implemented the
upgrades. Therefore, the cost of the upgrade for 3 mg/L TN recommended in this report
was combined with the cost of the upgrade recommended in the 1999 report to achieve 8
mg/L TN, unless the authors had specific information that the previously recommended
upgrade, or an equivalent upgrade, was being or had been made to that specific WWTP.
The capital costs and cost per pound additional N removal numbers for each of the plants
included in the 1999 report are included in Appendix C of this report.

The separate and combined capital costs and the separate and combined cost per
additional pound of nitrogen (N) removed are listed in Table 1 of this report. The



operation and maintenance costs, and the total 20-year present worth costs for each of the
WWTPs are listed on the summary pages for each WWTP, included in Appendix A.
Table 1 estimates that LOT could be implemented at these 60 WWTPs for an average
additional cost beyond 8 mg/L. BNR of $2.58 per additional pound of N removed.
Excluding the Blue Plains WWTP, the cost would be $2.98 per pound.

It was known that upgrades were either underway or completed at several of the WWTPs.
These can be identified in Table 1 because the cost and nitrogen removal information is
omitted for them under the 8 mg/L heading. Also, cost and nitrogen removal information
is not listed for the nine WWTPs included in this evaluation that were not part of the 8
mg/L evaluation and report. These nine plants are:

o Lewisburg, PA

e Lock Haven, PA

e Bowie, MD

e FEaston, MD

¢ Havre de Grace, MD

e Princess Anne (Fairmount), MD

e Western Branch, MD

e Blue Plains, Washington, D.C.

e Tyson Foods, Temperanceville, VA

Table 1 also includes the cost of implementing 8 mg/L TN technology at the 51 plants,
and combines it with the cost of implementing LOT technology at the 59 WWTPs of this
report, not including the Blue Plains WWTP. Then, the cost per pound additional N
removed becomes $2.40 per pound. This number is not precisely accurate, however,
because it includes flows for some of the 8 mg/L upgrades that are different from the
flows used for the same WWTPs when determining the costs of the LOT upgrades.
However, it is reasonably representative, and does represent the cost of upgrading
WWTPs that currently are achieving average effluent TN concentrations greater than 8
mg/L. Note, however, that the cost per pound of N removed will be higher if the LOT
upgrade is made after the WWTPs are already achieving annual average TN effluent
concentration of <8 mg/L. This information is included in Table Z.

Note that the total capital cost for LOT implementation at the 60 WWTPs is estimated to
be $430 million. This includes the Blue Plains WWTP. The total 20 year present worth
cost for LOT upgrading of all 60 WWTPs, assuming that the 51 WWTPs have already
been upgraded to 8 mg/L, is estimated to be $498.21 million (see Table 2).

The approach to the LOT cost estimations are summarized in the individual sheets for the
WWTPs included in Appendix A. The design flow, rather than the current flow was used
for all LOT estimates so that the full potential for nitrogen removal as well as the full cost
would be included in the evaluation. The Blue Plains WWTP sheet is included as the
next page for illustration purposes. If the current average effluent TN was known
precisely, it was included with the flow so that an automatic calculation of the additional
nitrogen reduction LOT would accomplish would be calculated on a daily basis, and then



summed for a year and for the 20 year amortization period. Note that when the Blue
Plains costs were evaluated, it was known that the current WWTP as modified for BNR
can average an effluent TN concentration of 5.0 mg/L. Therefore, LOT will reduce the
effluent TN by only 2.0 mg/L. The known average effluent TN for the Bowie, MD
WWTP is only 4 mg/L, and LOT will reduce it by only 1.0 mg/L. By contrast. the current
Scranton, PA WWTP effluent TN averages 9.2 mg/L while the Rocco Farm Foods,
Edinburg, VA WWTP will average 12 mg/L TN after the BNR modification currently
being implemented is in place. It was assumed that LOT implementation would be
sufficient to reduce all of these effluents to an annual average of 3.0 mg/L.

It was further assumed that LOT implementation would not be possible at any WWTP
that was not nitrifying ammonia to less than 1 mg/L ammonia-nitrogen. Therefore, if the
WWTP was not currently achieving an annual average effluent ammonia-nitrogen
concentration of less than 1.0 mg/L, it was assumed that LOT implementation cost would
include the cost of upgrading the WWTP to improve nitrification to that level.
Fortunately, most of the plants are already capable of achieving this level of nitrification,
so the number of plants that needed system or operational modifications was small. For
most of those not achieving compléte nitrification, it is possible to increase the MCRT
(sludge age) and accomplish this change without additional capital costs. That is, for
most of the WWTPs in this category, the secondary settling basins were adequate for the
increased solids loadings that would result from increasing the MCRT.

Nearly all of the plants required some modification to reduce the nitrate nitrogen to the
1.0 mg/L effluent concentration required necessary to achieve an annual effluent TN
concentration of <3 mg/L. The typical plant effluent contains 1-1.5 mg/L non-
biodegradable soluble organic nitrogen. This cannot be removed biologically, chemically
or by settling. Removal would require either activated carbon adsorption or reverse
osmosis type membrane separation, and this would greatly increase the cost over the
nutrient removal technologies assumed for this evaluation. Therefore, the nitrate
nitrogen cannot significantly exceed 1.0 mg/L, and the ammonia-nitrogen must be less
than 1.0 mg/L, and preferably less than 0.5 mg/L, if the LOT concentration of 3.0 mg/L is

to be met.

The most common method recommended for upgrading the plants from 8 mg/L TN BNR
to LOT was the addition of denitrification filters with methanol addition. Few other
technologies are capable of LOT achievement, but it can be accomplished with
Bardenpho or modified Bardenpho treatment trains. The latter is being implemented at
the Fairmount WWTP, Princess Anne. MD, and the former is in place at the Parkway
WWTP operated by the Washington Suburban Sanitary Commission. However. the
operators have to want to operate to achieve the 3.0 mg/L TN goal, and the WWTPs
possibly will have to have effluent sand filters to achieve the goal.

The modification cost for the Blue Plains WWTP is for modifying the existing deep bed
effluent filters to denitrification filters and the installation of a methanol feed system for
them. The total capital cost is estimated to be $31.69 million, and the M&O cost increase
is estimated to be $1.676 million per year. This results in a 20 year present worth cost of

(3]



$56.82 million for LOT implementation at Blue Plains. However, it would reduce the
nitrogen discharge by 6,170 pounds per day, or more than 45 million pounds over a 20
year period, for a cost per pound of additional nitrogen removed of $1.26 per pound.

Additional information that was used to estimate the LOT implementation costs are given
in Table 2. This table lists the WWTPs by state, and provides summary data for each
state. Please note that this table is only for the calculation of LOT costs. assuming that
the S1 WWTPs of the previous report had upgraded to 8 mg/L TN or less using the
technology recommended in the previous report. Exceptions to the 8 mg/L. TN were the
two industrial WWTPs plus Scranton and some of the newly included WWTPs that were
not part of the 51 WWTP report.

The last page of Table 2 also includes a summary of the cost of LOT implementation for
the WWTPs categorized by size, i.e.. design influent flow. Again, the costs here are
representative of upgrading WWTPs to LOT after they have already been upgraded to 8
mg/L effluent TN. The summary on the last page estimates that the cost would be $2.58
per additional pound N removed for the 60 plants included in this report. If Blue Plains is
not included, the cost is $2.98 per pound. Note that the cost per additional pound N
removed increases as the design flow of the WWTP decreases. The cost per pound N
removed was estimated to be $1.234 per pound for design flows greater than 50 MGD,
$2.786 per pound N for flows between 15 and 50 MGD, increasing up to $4.108 per
pound N for WWTPS with design flows less than 1.0 MGD.

DISCUSSION OF RESULTS AND THEIR IMPLEMENTATION

It is recommended that the WWTPs be classified according to their design flows rather
than their current flows for LOT implementation purposes. It is unlikely that there will
be a significant difference in the capital costs of the upgrades because all of the WWTP
owners will insist that the plant capacities not be downgraded. This means that sufficient
modifications will have to be made so that LOT can be achieved when the WWTPs reach
design flow. Consequently, the actual amount of N removal LOT implementation will
achieve will increase with time, but ultimately will approximate the removals calculated
using design flows. Thus, this approach would appear to be a more representative
approach over the coming 20 years than assuming current flows. If desired, a flow
escalation factor could be applied to the current flows, assuming they will reach design
flow in 20 years, to get a more accurate estimate of the amount of N that will be removed.
In this regards, it should be noted that some of the WWTPs included in this report are

already at design flow.

A logical approach would be to first try to classify all of the WWTPs in the Bay
Watershed in accordance with whether or not they are capable of BNR to 8 mg/L or less
at present. Following this classification, they should be classified in accordance with the
likely LOT technology that would have to be applied to achieve an average effluent TN
concentration of 3 mg/L. For most of the WWTPs capable of BNR to 8 mg/L or less this,
the applicable LOT technology will be the implementation of effluent denitrification
filters. or the modification of existing effluent filters to denitrification filters. For



example. of the WWTPs discharging to the James River and located in the Hampton
Roads area. several of them are BNR facilities capable of effluent TN concentrations less
than 8 mg/L. This includes the two Chesterfield County WWTPs, the Henrico County
WWTP, the HRSD-VIP WWTP, the HRSD-Nansemond WWTP and the HRSD-York
River WWTP. Others, such as the Richmond, the HRSD-Williamsburg and the HRSD-
James River WWTPs could be easily upgraded for BNR. Some of the plants, such as
Henrico County, already have effluent filters that could be converted to denite filters, but
most of them would have to be retrofitted with effluent denite filters with methanol
addition. Along the Potomac River, all of the WWTPs that have to meet an effluent total
phosphorus (TP) concentration of 0.18 mg/L already have deep bed effluent filters. All
of these filters need to be converted to denite filters. which is somewhat less expensive
than the installation of denite filters where none currently exist. The point is that this
information is readily available for most of the large plants and they could be quickly

classified.

After the WWTPs have been classified in accordance with design flow and probable type
of LOT upgrade, the results of this report could be used to determine the typical costs of
upgrading for that classification. Then the cost of upgrading all of the WWTPs in that
classification could be quickly determined. Using this approach, a reasonably accurate
estimate of the costs of upgrading all of the WWTPs in the Bay Watershed could be

made.

JAMES RIVER WWTPs

There are several large plants along the James River of Virginia that have not been
included in any way in the preceding parts of this report. Seven of the largest James
River WWTPs are listed in the following table. I was personally involved with the
development of BNR designs for all of them except the Richmond WWTP. and |
included it because it is the largest discharging to the River. Because | am aware that five
of these WWTPs have already implemented BNR, and the sixth is under construction
(Hopewell), I decided to perform an economic evaluation of what it would cost to
upgrade all seven of the WWTPs for LOT. All of the BNR upgrades implemented or
being implemented are capable of discharging yearly average TN concentrations of 6
mg/L. Therefore. the additional N removal calculations were based on the reduction
from 6 to 3 mg/L. To the best of my knowledge, BNR treatment has not been
implemented at the Richmond WWTP, but it is possible that plans for modification are

underway.

Table 3. The Estimated Cost of TN LOT Implementation at 7 James River WWTIE

Des. | Increased | Increased Incr. 20 -yr | Ad’120 yr. Cost/lb
WWTP Flow | Cap. Cost | M&O Cost Pres’t Worth | TN Rem. ad’l TN

mgd | §,mill. | $. thou/year $. millions | Ibs, millions | rem..$/Ib
Richmond 50 46.2 1.948.4 75.42 39.566 1.91
Hopewell 50 42.57 796.7 54.52 9.125 5.97
Henrico 40 4.06 264 8.02 7.3 1.10
HRSD-VIP | 40 30.39 739.3 41.48 7.3 5.68




HRSD-Nan | 30 23.26 556.9 31.61 5.475 5.77
Proctor’s 20 16.16 377.6 21.82 3.65 5.98
Creek

Falling Ck. 10 9.05 195.2 11.98 1.825 6.56
TOTALS 240 171.69 5,049.7 244.85 74.241 3.30

The table shows that upgrading most of the WWTPs that already have BNR upgrades
will be relatively expensive as determined by the cost per additional pound of nitrogen
that will be removed. That is because all of these WWTPS are capable of producing an

annual average effluent concentration of 6 mg/L or less as currently constructed or

planned. The exception is the Henrico WWTP because it already has effluent filters, and

the cost will be for modifying them rather than constructing them. The cost per

additional pound of removal at the Richmond WWTP is low because it was assumed that

this WWTP is currently discharging a TN concentration of 16 mg/L. The actual
concentration was not known when this estimate was made.

The summary work sheets for the James River WWTPs are included in Appendix A of

this report.
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APPENDIX A

SUMMARY SHEETS FOR COST
ESTIMATIONS FOR THE 60 WWTPS
PLUS 7 WWTPS IN THE JAMES RIVER
BASIN OF VIRGINIA



PROJECT:

PREPARED FOR:
PREPARED BY:

DATE:

FACILITY:

LOCATION:

RATED FLOW:

CURRENT EFFLUENT TN:
EFFLUENT TN GOAL:
NITROGEN REDUCTION:

Tmplementing a 3 mg/L Annual Average Total Nitrogen Limit
USEPA, Chesapeake Bay Office
Virginia Tech with Stearns & Wheler, LLC

March 24, 2001

Blue Plalns WWTP

Washington DC

370.0 _mgd

B0 mgll

3.0 mg/L
6170 lbs/d
2252 1000 Ibs/yr

PECOD: __Nfa mgiL
PE TKN: Nfa___ mg/L

45041 1000 Ibs/20-years

CAPITAL COST:

OPERATIONS COST:

CURRENT PROCESS (CHECK ALL THAT APPLY):

CURRENT EFFLUENT AMMONIA-N:  <1.0 _mg/L

PROPOSED MODIFICATIONS TO GET AMMONIA <

PROPOSED MODIFICATIONS TO GET NITRATE < 1.

TOTAL 20-YEAR PRESENT WORTH COST:

(=]

M FII

HEEEEEES

BEPR (A2/0, VIP, elc) Existing Anoxic Volume (MG) Nfa

Oxidation Dilch
Lagoon (Biolac. etc)
Cyclical Aeration
SBR

High-Rate Biofilter
Effluent Filtration

MLE Existing Aerated Volume (MG} Mia

Bardenpho Currentl MLSS al Winter ADF Nia

Olher: 3-Stage BNR System wilh Methanol Addition

From Report
From Model (at ADF and load, 15d MCRT, 12° C winter conditions)

1.0 mg/L:
No modifications required New MLSS
Raise MCRT/MLSS in existing tanks (check clarifier capacity) Nia
Construct additional aerated volume Flow (mgd): {!]
Construct additional clarifiers Flow (mgd): 0

Use existing anoxic volume 2s aerobic (construct separate denil facility)

Use aerated system for BOD remaval only (construct separate nivdenit facility)
Add influent flow equalization tank

Other:

mgll:
No modifications required
Add downstream DeNit fiter with methanol
Add downstream Nitrification Biofilter and DeNit filter with methanol
Add methanol to existing BNR process
Add downsiream anoxic tank with methanof feed
Add effiuent filtration
X |Other: Convert effluent filters to denit filters and add more methanol there

Equipment and Structures (from Page 2): $15,600,000
Electrical and Instrumentation: 12% $1.872,000
Yard Piping and Site Work: 15%  $2.340,000
Subtotal: $19,810,000
Contractor OH&P: 15%  $2,972,000
Engineering and Constr. Mgmt. 15%  $2,972,000
Subtotal: $25,750,000
Contingency: 30%  $5.943,000
Total Capital Cost: $31,690,000
Capttal Cost per (b. 20-Yr. N removal: $0.70
Additional Horsepower (from Page 2): 0 HP
Electrical Power Cost: 0.05 $/kW $0 $lyear
Nitrate Reduction using Methanol: 2.0 mglL
Methanol Required: 2810 gals/d
Methanol Cost: 0.75 $/gal $769,200 $/year
Separate Stage Ammonia Reduction: 0.0 mg/l
Caustic Soda @ 25% conc 0 gals/d
Caustic Soda Cost: 0.60 $/gal $0 $lyear
Equipment Maintenance Cost $257.500 $iyear
Denitnfication Sludge Production w/Methanol: 8890 Ibs/d
Sludge Disposal Cost: 400 $/lon $649,000 $/year
Tolal Annual O&M Cost: . $1.675700 $/year
Effective Annual Interest Rale after Inflation 291%
20-Year Present Worth of O&M Costs $25,130,000

. $56,820,000
Total Cost per Ib 20-Yr. N removal: $1.26

Blue Plains, D.C xls
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SUMMARY COST SHEETS FOR THE

18 PENNSYLVANIA WWTPS



PROJECT:

PREPARED FOR:
PREPARED BY:

DATE:

FACILITY"

LOCATION:

RATED FLOW:

CURRENT EFFLUENT TN:
EFFLUENT TN GOAL:
NITROGEN REDUCTION:

implementing a 3 mg/L Annual Average Total Nitrogen Limit =
USEPA, Chesapeake Bay Office

Virginia Tech with Stearns & Wheler, LLC

March 19, 2001

Altoona East WWTP

Altoona. PA PE CBODS 77 mg/L
9.0 mgqd PE COD 213 mgil
8.0 mg/L PE TKN: 15 mg/L
30 . mg/L
380 Ibs/d

139 1000 Ibs/yr
2774 1000 Ibsi2(-years

PROPOSED MODIFICATIONS TO GET AMMONIA < 1.

PROPOSED MODIFICATIONS TO GET NITRATE < 1

1

CURRENT PROCESS (CHECK ALL THAT APPLY):| X |[MLE Existing Aerated Volume (MG)

BEPR (A2/0, VIP. elc.) Existing Anoxic Volume (MG)
Bardenpho Current MLSS atl Winter ADF
Oxidation Ditch

Lagoon (Biolac, etc))

Cyclical Aeration

SBR

High-Rate Biofilter

Effluent Filtration

Other:

227
0.76

2200 |

CURRENT EFFLUENT AMMONIA-N: 1.0 mg/L | X |From Report

[ LTI

From Model (at ADF and load. 15 d MCRT. 12° C winter conditions)

(=]

mg/L:
No modifications required
Raise MCRT/MLSS in existing tanks (check clarifier capacity)

Construct additional clarifiers Flow {mgd): 0

Add influent flow equalization tank
Other

Use existing anoxic volume as aerobic (construct separate denit facility)
Use aerated system for BOD removal only (construct separate nitidenit facilily)

New MLSS
3000

Conslruct additional aerated volume Flow (mgd): 0

o [LLLLITIH

3

giL:

No modifications required

Add downstream DeNit filter with methanol

Add downstream Nitrification Biofilter and DeNit filter with methanol
Add methanol to existing BNR process

Add downstream anoxic tank with methanol feed

LLLT T I

Add effluent filtration
Other: i W
CAPITAL COST: Equipment and Structures (from Page 2): $4.100,000
Electrical and Instrumentation: 12% $492,000
Yard Piping and Site Work: 15% $615.000
Subtotal: i $5,210,000
Contractor OH&P: 15% . $782,000
Engineering and Constr. Mgmt: 15% $782,000
Subtotal: $6.770.000
Contingency: 30% $1,563.000
Total Capilal Cost: $8,330,000
Capital Cost per Ib. 20-Yr. N removal $3.00
OPERATIONS COST: Additional Horsepower (from Page 2) 180 HP
Electrical Power Cost 0.05 $/kW $58.800 $/year
Nitrate Reduction using Methanol: 5.0 mg/L
Methanol Required: 170 gais/d
Methanol Cost: 0.75 $/gal $46.500 Siyear
Separate Stage Ammonia Reduction: 0.0 mg/L
Causlic Soda @ 25% conc 0 gals/d
Caustic Soda Cost: 0.60 $/gat S0 $lyear
Equipment Maintenance Cost: $67.700 S$iyear
Denitrification Sludge Production w/Methanol 540 lbs/d
Sludge Disposal Cost: 400 $/lon $39,400 $l/year
Total Annual O&M Cost: $212,400 $iyear
Effective Annual Interest Rate after Inflation: 2.91%
20-Year Present Worth of O&M Costs: $3,190,000
TOTAL 20-YEAR PRESENT WORTH COST: $11,520,000
Total Cost per Ib. 20-Yr. N removal: $4.15

Altoona East xIs

Page 10f2



PROJECT: Implementing a 3 mg/L Annual Average Total Nitrogen Limit

PREPARED FOR: USEPA, Chesapeake Bay Office

PREPARED BY: Virginia Tech with Stearms & Wheler, LLC

DATE: March 19, 2001

FACILITY: Altoona West WWTP

LOCATION: Altoona, PA

RATED FLOW: 13.5 mgd PECOD:___Na mg/L
CURRENT EFFLUENT TN: 7.0  mall PETKN: __ Nfa  mgit
EFFLUENT TN GOAL: 30 mglL

NITROGEN REDUCTION: 450 Ibs/d

164 1000 tbs/yr
3285 1000 lhs/20-years

MLE Existing Aerated Volume (MG} Nia
BEPR (A2/0. VIP elc) Existing Anoxic Volume (MG) N/a
Bardenpho Currenl MLSS at Winler ADF 3524
Oxidation Ditch

Lagoon (Biolac, elc )

Cyclical Aeration

SBR

High-Rate Biofilter

Effluent Filtration

Other:

CURRENT PROCESS (CHECK ALL THAT APPLY).

CURRENT EFFLUENT AMMONIA-N: 0.9 mg/L | X |From Report
From Model (at ADF and foad, 15 d MCRT, 12° C winter conditions)

L LLLITTTTT B

PROPOSED MODIFICATIONS TO GET AMMONIA < 1.0 mg/L.:
| X |No modifications required New MLSS
| __|Raise MCRT/MLSS in existing tanks (check clarifier capacity) N/a
| |Construct additional aerated volume . Flow (mgd): 0
| __|Construct additional clarifiers Flow (mgd): 0
| [Use existing anoxic volume as aerobic (construct separate denit facility)
| |Use aerated system for BOD removal only (construct separate nit/denit facility)
_Add influent flow equalization tank
| |Other: :

PROPOSED MODIFICATIONS TO GET NITRATE < 1.0 mg/L:
No modifications required

Add downstream DeNtt filter with methanol

Add downstream Nitrification Biofiller and DeNil filter with methanol
Add methanol to existing BNR process

Add downstream anoxic tank with methanot feed

Add effluent filtration

LI

Other:

CAPITAL COST: Equipment and Structures (from Page 2): $5,680,000
Electrical and Instrumentation: 12% $682,000
Yard Piping and Site Work: 15% $852,000
Subtotal: $7.210,000
Contractor OH&P: 15%  $1,082,000
Engineering and Constr. Mgmt: 15% $1,082,000
Subtotal: $9,370,000
Contingency: 30% $2,163,000
Total Capital Cost: $11,530,000
Capital Cost per Ib. 20-Yr. N removal: $3.51

OPERATIONS COST: Additional Horsepower (from Page 2): 270 HP
Electrical Power Cost: 0.05 $/kW $88,200 $l/year
Nitrate Reduction using Methanol: 4.0 mg/l
Melhanol Required: 210 gals/d
Methanol Cost: 075 $/gal $57.500 $/year
Separate Stage Ammonia Reduction 0.0 mg/L
Causlic Soda @ 25% conc 0 gals/d
Caustic Soda Cost 0 60 S/gal S0 $/year
Equipment Maintenance Cost $93,700 $lyear
Denitrification Sludge Production w/Methanol 650 Ibs/d
Sludge Disposal Cost: 400 $/ton $47 500 $lyear
Tolal Annual O&M Cost: $286.900 $/year
Effective Annual Interest Rale afler Inflation: 2.91%
20-Year Present Worth of O&M Costs: $4,300,000

TOTAL 20-YEAR PRESENT WORTH COST: $15,830,000
Total Cost per ib. 20-Yr N removal: $4.82

Altoona West xls Page 102



PROJECT:
PREPARED FOR:
PREPARED BY:

USEPA, Chesapeake Bay Office
Virginia Tech with Stearns & Wheler, LLC

Implementing a 3 mg/L Annual Average Total Nitrogen Limit

Other:

Construct additional aerated volume
Construct additional clarifiers

Use existing anoxic volume as aerobic (construct separate dent facility)

Use aerated system for BOD removal only (construct separale mivdenit facility)

Add influent fiow equalization tank

Flow (mgd): 0

Flow (mgd}: 0

DATE: March 19, 2001
FACILITY: Altoona West WWTP
LOCATION: Altoona. PA
RATED FLOW: 13.5_mgd PECOD:__ Nfa _mgiL
CURRENT EFFLUENT TN: 7.0 __mgiL PETKN: __N/a mg/L
EFFLUENT TN GOAL: 30 mglL
NITROGEN REDUCTION: 450 Ibs/d
164 1000 lbs/yr
3285 1000 Ihs/20-years
CURRENT PROCESS (CHECK ALL THAT APPLY}): "_x]MLE Existing Aerated Volume (MG) N/a
. BEPR (A2/0 VIP elc) Existing Anoxic Volume (MG) N/a
| Bardenpho Current MLSS at Winter ADF 3524 |
| |Oxidation Ditch
| |tagoon (Biolac, etc)
| Cyclical Aerauon
| ISBR
| |High-Rate Biofilter
|| Effluent Filtration
| [Other:
CURRENT EFFLUENT AMMONIA-N: 0.9 mg/L z From Report
| _ |From Model (at ADF and load, 15 d MCRT, 12° C winter conditions)
PROPOSED MODIFICATIONS TO GET AMMONIA < 1.0 mgiL:
No modifications required New MLSS
Raise MCRT/MLSS in existing tanks (check clarifier capacity) N/a

CLLLTL T s

-
o
=3

LLLLT B K

ngll:

PROPOSED MODIFICATIONS TO GET NITRATE <
No modifications required

Add effluent filtration
Other:

Add downstream DeNit filter with methanol
Add downstream Nitrification Biofilter and
Add methanol to existing BNR process

Add downstream anoxic tank with methanol feed

DeNit filter with methanol

CAPITAL COST: Equipment and Structures (from Page 2}

Electrical and Instrumentation: 12%
Yard Piping and Site Work: 15%
Subtotal:

Contractor OH&P: 15%
Engneering and Constr. Mgmt: 15%
Subtotal:

Contingency: 30%

Total Capital Cost:
Capital Cost per Ib. 20-Yr. N removal.

Additional Horsepower (from Page 2y
Elecincal Power Cost: 0.05 $KkW
Nitrate Reduction using Methanof:
Methanol Required:

Methano! Cost: . 0.75 S/gai
Separate Stage Ammonia Reduction
Causic Soda @ 25% conc
Ca.sic Soda Cost
Equ:ament Maintenance Cost:
Denitnfication Sludge Production wiNMethanot
Sludge Disposal Cost: 400 Sfton
Total Annual O%M Cost:

OPERATIONS COST:

060 S/gal

Tow Castperib 22Ye. N removal:

$5,680,000

$682.000

$852,000
$7,210,000
$1,082.000
$1,062,000
$9,370.000
$2,163,000

$11,530,000

$3.51

270 HP
$88.200 Slyear
4.0 mgiL
210 gals/d
$57.500 Slyear
0.0 _mg/L
0 gais/d
SO Styear
$93.700 Slyear
650 Ibs/d
$47.500 S/year
$286.900 S/year

Effect. & Annual Interest Rate after Inflation: 2.91%
20-Year Present Worth of O8M Costs: $4,300,000
TOTAL 20-YEAR PRESENT WOR'i‘H COST: $15,830,000
T $4.82

Altoona West xis
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PROJECT:
PREPARED FOR:
PREPARED BY:

USEPA, Chesapeake Bay Office
Virginia Tech with Stearns & Wheler, LLC

DATE: March 19, 2001
FACILITY: Chambersburg WWTP
LOCATION: Chambersburg, PA
RATED FLOW: 6.8 mgd

CURRENT EFFLUENT TN: 40 mg/lL
EFFLUENT TN GOAL: 30 mglt
NITROGEN REDUCTION: 60 Ibs/d

22 1000 lbsiyr

438 1000 Ibs/20-years

{mpiementing a 3 mg/t Annual Average Total Nitrogen Limit

PE COD: N/A  mgil
PE TKN: N/A  mgiL

CURRENT PROCESS (CHECK ALL THAT APPLY): MLE
BEPR (A2/0, VIP, elc)

Bardenpho
Oxidation Ditch
Lagoon (Biolac. etc.)
Cyclical Aeration
SBR

High-Rate Biofilter
Effluent Filtration
Other

Existing Aerated Volume (MG)
Existing Anoxic Volume (MG)
Current MLSS at Winter ADF

N/a
N/a
N/a

CURRENT EFFLUENT AMMONIA-N: <10 ma/l From Report

L LLLIITTTT

s
o

PROPOSED MODIFICATIONS TO GET AMMONIA < maq/l: .

[T 1

Other:

No modifications required
Raise MCRT/MLSS in existing tanks (check clarifier capacity)
Construct additional aerated volume

Construct additional clarifiers
Use existing anoxic voiLme 25 aerobic (construct separate denit facility)

Use aerated system fc- 22T -emoval only (construct separate nivdenit facility)
Add infiuent flow equa..zation tank

From Madel (at ADF and load. 15d MCRT. 12” C winler conditions)

Flow (mga}) 0

Flow (mgd): 0

New MLSS
Nfa

e

CLITILTIS LI

3
Q
=8
[

PROPOSED MODIFICATIONS TO GET NITRATE <

No modifications required

Add downstream DeNit filter with methanol

Add downstream Nitrification Biofiter and DeNit filter with methanol
Add methanol to existing BNR process

Add downstream anoxic tank with methanol feed

Increase Methanol Addition

Add effluent-filtration
Other:
CAPITAL COST: Equipment and Structures (from Page 2)
Electrcal and Instrumentation 12%
Yard Piping and Site Work: 15%
Subtotat:
Contractor OH&P 15%
Engtneenng and Constr Mgmt 16%
Subtotal:
Contingency: 30%

Total Capital Cost:
Capital Cost per ib. 20-Yr. N removal:

Additional Horsepower (from Page 2):
Electrical Power Cost: 0.05 $/kW
Nitrate Reduction using Methanol:
Methanal Required:

Methanal Cost: 0.75 $/gal
Separate Stage Ammonia Reduction:
Caustic Soda @ 25% conc.
Caustic Soda Cost:
Equipment Maintenance Cost:
Denitrification Sludge Production wMethanol:
Sludge Disposal Cost: 400 $/ton
Total Annual O&M Cost:

Effective Annual Interest Rate after inflation:
20-Year Present Worlh of O&M Costs:

OPERATIONS COST:

0.60 $/gal

TOTAL 20-YEAR PRESENT WORTH COST:
Tolal Cost per tb 20-Yr N removal

S0
S0

$0.00

0 HP
S0 Siyear
1.0 _mgiL
30 gats/d
$8,200 Slyear
0.0 _mg/L
0 gals/d
SQ Siyear
S0 Slyear
80 Ibs/d
$5.800 Sfyear
$14 000 Styear
2.91%
$210,000

$210.000
$0.48

Champersburg WWTP xls
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PROJECT: Tmplementing a 3 mgiL Annual Average Total Nitrogen Limit

PREPARED FOR: USEPA, Chesapeake Bay Office

PREPARED BY: Virginia Tech with Stearns & Wheler, LLC

DATE: March 10, 2001

FACILITY: Greater Hazleton WATP

LOCATION: Hazleton. PA

RATED FLOW: 8.9 _mgd PECOD: __180 mglL
CURRENT EFFLUENT TN: 8.0 _ mgiL PETKN:__ 25 mal
EFFLUENT TN GOAL: 30 magil

NITROGEN REDUCTION 370 Ibs/d

135 1000 Ibs/yr
2701 1000 Ibsr20-years

CURRENT PROCESS (CHECK ALL THAT APPLY): Z MLE Existing Aerated Volume (MG} 0.5
| |BEPR (A2/0. VIP. elc) Existing Anoxic Volume (MG) ___ 0.21 |
[—_|Bardenpho Current MLSS at Winter ADF: __3600 |
| |Oxidation Ditch 1
| |Lagoon (Biolac. etc.)
|| Cyclical Aeration
| |SBR
| X |High-Rate Biofilter
| __|Effluent Filtration
| |Other:
CURRENT EFFLUENT AMMONIA-N: 3.2 mag/L : From Report
| X | From Model (at ADF and load, 15 d MCRT, 12° C winter conditions)
PROPOSED MODIFICATIONS TO GET AMMONIA < 1.0 mg/L:
|__|No modifications required New MLSS
| __IRaise MCRT/MLSS in existing tanks (check clarifier capacity) N/a
|| Construct additional aerated volume Flow (mgd): o |
|__|Construct additional clarifiers Flow (mgd): 0
| |Use existing anoxic volume as aerobic (construct separate denit facility)
| [Use aerated system for BOD removal only (construct separate nivdenit facility)
| |Add infiuent flow equalization tank
| X | Other Abandon activated sludge process and use biofilter for all flow
PROPOSED MODIFICATIONS TO GET NITRATE < 1.0 maiL:
| _INo modifications required
| X |Add downstream DenNit fitter with methanol For all 8.9 mgd
| |Add downstream Nitrification Biofilter and DeNit filter with methanol
Add methanol to existing BNR process
'__: Add downstream anoxic tank with methanol feed
| |Add effluent filtration
| X |Other. Add downstream Anoxic/Aerobic Biofilter for 3.41 mad flow
CAPITAL COST: Equipment and Structures (from Page 2} $7,990,000 Adjusted for Special Condition
Electrical and Instrumentation: 12% $959,000
Yard Piping and Site Work: 15%  $1,199,000
Subtotal: $10,150,000
Contractor OH&P: 15% $1,523,000
Engineering and Constr. Mgmt: 15%  $1,523.000
Subtotal: $13,200,000
Contingency: 30%  $3.045,000
Total Capitat Cost: $16,250,000
Capital Cost per Ib. 20-Yr. N removal: $6.02
OPERATIONS COST: Additional Horsepower (from Page 2): 530 HP
Electrical Power Cost: 0.05 S/kW $173,200 S/year
Nitrate Reduction using Methanol: 5.0 mgiL
Methanol Required: 170 gais/d
Methanol Cost 075 Sigal $46 500 S/year
Separate Stage Ammonia Reduction 0.0 mg/L
Caustic Soda @ 25% conc 0 gals/d
Caustic Soda Cost: 060 S/gal $0 Siyear
Equipment Maintenance Cosl $132.000 S$/year
Denitrification Sludge Production w/Methanol: 530 lbs/d
Sludge Disposal Cost: 400 S/ton $38,700 $tyear
Tolal Anaual O&M Cost: $390,400 $fyear
Effective Annual Interest Rale after inflation: 2.91%
20-Year Present Worth of O&M Costs: $5,860,000
TOTAL 20-YEAR PRESENT WORTH COST: $22,110,000
Total Cost per Ib. 20-Yr. N removal: $8.19

Greater Hazleton PA xis Page 10of 2



PROJECT:
PREPARED FOR:
PREPARED BY:

Implementing a 3 mg/L Annual Average Total Nitrogen Limit
USEPA, Chesapeake Bdy Office
Virginia Tech with Stearns & Wheler, LLC

DATE: March 19, 2001
FACILITY: Hanover Area WWTP
LOCATION: Hanaver, PA PE BODS 135 maill
RATED FLOW: 45 mad PECOD __ Na mal
CURRENT EFFLUENT TN: 60 mgiL PETKN __ 30 mal
EFFLUENT TN GOAL: 30 mgiL
NITROGEN REDUCTION: 110 1bs/d

40 1000 Ibs/yr

803 1000 lbs/20-years

CURRENT PROCESS (CHECK ALL THAT APPLY):

CURRENT EFFLUENT AMMONIA-N: 0.5 mg/L

PROPOSED MODIFICATIONS TO GET AMMONIA < 1.

ey
(=]

LI I K

PROPOSED MODIFICATIONS TO GET NITRATE <

CAPITAL COST:

Subtotal:

Contractor OH&P:
Engineering and Constr
Subtotal:

Contingency:

Total Capital Cost:

OPERATIONS COST:
Electrical Power Cost:
Nitrate Reduction using
Methanol Required:
Methanol Cost

Caustic Soda Cost:

Sludge Disposal Cost:

Effective Annual Interes
20-Year Present Worth

TOTAL 20-YEAR PRESENT WORTH COST:

LB CILITI R T

=

LLLLTT b

Equipment and Structures (from Page 2):
Electrical and instrumentation:
Yard Piping and Site Work:

. Mgmt:

Capital Cost per ib. 20-Yr. N removal:

Additional Horsepower (from Page 2):

Separate Stage Ammonia Reduction:
Caustic Soda @ 25% conc

Equipment Maintenance Caost
Dentrification Siudge Production WIMethanolz

Total Annuat O&M Cost:

Total Cost per Ib. 20-Yr.

Existing Aerated Volume (MG)
Existing Anoxic Volume (MG)
Current MLSS al Winter ADF

MLE
BEPR (A2/0, VIP, elc))
Bardenpho

Oxidation Ditch
Lagoon (Biolac, etc.)
Cyclical Aeration

SBR

High-Rate Biofilter
Effluent Filtration
Other

4.29
Nfa
Nfa

From Report
Erom Model (at ADF and load, 15 d MCRT, 12° C winter corditions)

magil.:
No modifications required

Raise MCRT/MLSS in existing tanks (check clarifier capacity)
Construct additional aerated volume Flow (mgd): 0
Construct additional clarifiers
Use existing anox:c votumme as aerobic (construct separate denit facility)
Use aeratea system for £CT
Add influent flow equaiizancn @nk
Other~

Flow (mqga) 0

New MLSS
3000

~amoval only (conslruct separate nivdenit facility)

mgfl:

No maodifications required

Add downstream DeNit filter with methanal

Add downstream Nitrification Biofilter and DeNit filter with methanol
Add methanol to existing BNR process

Add downstream anoxic tank with methanol feed

Add effiuent filtration

Other:

$2,530.000
$304.000
$380,000
$3,210.000
$482.000
$482,000
$4,170,000
$963,000
$5,130,000
$6.39

12%
15%

15%
15%

30%

90 HP
$29.400 Slyear
3.0 mgiL
* 50 gals/d
$13.700 Siyear
0.0 mgiL
0 gals/d
$0 Siyear
$41,700 Slyear
160 Ibs/d
$11.700 $/year
$96,500 $/year

0.05 SikW
Methanol
075 Sigal

060 Sfgat

400 Siton

t Rate after Inflation: 2.91%
of 08M Costs: $1,450,000
$6,580,000

N removal: $8.19

Hanover xis
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PROJECT: Implementing a 3 mg/L Annual Average Total Nitrogen Limit

LI L]

PREPARED FOR: USEPA, Chesapeake Bay Office
PREPARED BY: Virginia Tech with Steams & Wheler, LLC
DATE: March 10, 2001 :
FACILITY: Greater Hazleton WWTP
LOCATION: Hazleton. PA
RATED FLOW: 8.9 mgd PECOD:__ 180 mgiL
CURRENT EFFLUENT TN: 8.0 _magll PETKN: __ 25  mgt
EFFLUENT TN GOAL: 30 mgil
NITROGEN REDUCTION: 370 lbsid
135 1000 Ibs/yr
2701 1000 Ibss20-years
CURRENT PROCESS (CHECK ALL THAT APPLY): Z MLE Existing Aerated Volume (MG) 0.5
i BEPR (A2/0. VIP, efc) Existing Anoxic Volume (MG): 0.21
| Bardenpho Current MLSS at Winter ADF: 3500
| |Oxidation Ditch
.. | |Lagoon (Biolac. etc))
| |Cyclical Aeration
| __ISBR
| X |High-Rate Biofilter *
| |Effluent Filtration
| |Other.
CURRENT EFFLUENT AMMONIA-N: 3.2 mg/L : From Report
| X |[From Model (at ADF and load, 15 d MCRT. 12° C winter conditions)
PROPOSED MODIFICATIONS TO GET AMMONIA < 1.0 mg/L: .
No modifications required New MLSS
Raise MCRT/MLSS in existing tanks (check clarifier capacity) N/a
Canstruct additional aerated volume Flow (mga): 0
Construct additional clarifiers Flow(mgd): __ 0

Use existing anoxic volume as aerobic (construct separate denit facility)
Use aeraled system for BOD removal only (construct separate nivdenit facility)

Add influent flow equalization {ank
Other Abandon activated sludge process and use biofitter for all flow

PROPOSED MODIFICATIONS TO GET NITRATE < 1.0 mg/L:
No modifications required
| X |Add downstream DeNit filter with methanol Forall 8.9 mad
| |Aad downstream Nitrification Biofilter and DeNit filter with methanol
| |Add methanal to existing BNR process
| |Add downstream anoxic ank with methanot feed
| |Add effluent fittration -
| X |Other. Add downstream Anoxic/Aerobic Biofilter for 3.41 mad flow
CAPITAL COST: Equipment and Structures (from Page 2): $7,990,000 Adjusted for Special Condition
Electrical and Instrumentation: 12% $959,000
Yard Piping and Site Work: 15%  $1,199,000
Subtotal: $10,150,000
Contractor OH&P: 15%  $1,523.000
Engineering and Constr. Mgmt: 15%  $1,523.000
Subtotat: $13,200,000
Contingency: 30%  $3.045,000
Totat Capital Cost: $16,250,000
Capital Cost per lb. 20-YT. N removal: $6.02
OPERATIONS COST: Additional Horsepower {from Page 2): 530 HP
Electrical Power Cost: 0.05 S/KW $173,200 Siyear
Nitrate Reduction using Methanol: 5.0 mgiL
Methanol Required: 170 gals/d
Methanol Cost 075 Sigal $46.500 S/year
Separate Stage Ammonia Reduction . 0.0 mg/L
Caustic Soda @ 25% conc 0 qals/d
Caustic Soda Cost: 0.60 S/gal $0 Siyear
Equipment Mainlenance Cost: $132,000 $iyear
Denitrification Sludge Production w/Methanol: $30 lbs/d
Sludge Disposal Cost: 400 Sfton $36,700 Siyear
Total Annual O&M Cost: $390.400 Siyear
Effective Annual Interest Rate after Inflation: 2.91%
20-Year Present Worth of O8M Costs: $5,860,000
TOTAL 20-YEAR PRESENT WORTH COST: $22,110,000
: Total Cost per Ib. 20-Yr. N removal: $8.19

Greater Hazieton. PA xis
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PROJECT: implementing a 3 mg/L. Annual Average Total Nitrogen Limit

PREPARED FOR: USEPA, Chesapeake Bay Office

PREPARED BY: Virginia Tech with Stearns & Wheler, LLC

DATE: March 19, 2001

FACILITY: Harrisburg WWTP

LOCATION: Harnsburg. PA

RATED FLOW: 30.0_maqd PECOD __Nia _ mglL
CURRENT EFFLUENT TN: 40 _mglL PETKN 16 mal
EFFLUENT TN GOAL: 30 mgiL

NITROGEN REDUCTION: 250 Ibs/d

91 1000 Ibsfyr
1825 1000 Ibs/20-years

MLE Existing Aerated Volume (MG) N/a
BEPR (A2/0. VIP.elc) Existing Anoxic Volume (MG). Nfa
Bardenpho Current MLSS at Winter ADF Nfa

Osxidation Ditch

Lagoon (Biolac. etc.)

Cyclical Aeration

SBR

High-Rate Biofilter

Effluent Filtration

Other: UNOX Process. Aerobic-Anoxic BAFs

CURRENT PROCESS (CHECK ALL THAT APPLY):

From Report

CURRENT EFFLUENT AMMONIA-N: <1.0 _mglL
From Model (at ADF and load. 15 d MCRT. 12° C winter conditions)

Lo B TTTTILLI

(=]

mgiL:
No modifications required New MLSS
Raise MCRT/MLSS in existing lanks (check clarifier capacity) N/ia
Construct additional aerated volume Flow (mgd): 0

Construct additional clarifiers Flow (mgd): 0

Use existing anoxic volume as aerobic (construct separate denit facility)

Use aerated system tee BOD removal only (construct separate nit/denit faciiity)
Add influent flow equaiizauon tank

Other:

PROPOSED MODIFICATIONS TO GET AMMONIA < 1.

CLLLLT T

-t
(=]

LI LE

mail.:

No medifications required

Add downstream DeNit filter with methanol

Add downstream Nitrification Biofiller and DeNit filter with methanol
Add methanol to existing BNR process

Add downstream anoxic tank with methanol feed

Add effluent filtration

Other: Add Methanol

PROPOSED MODIFICATIONS TO GET NITRATE <

CAPITAL COST: Equipment and Structures (from Page 2) $0
Ejectncal and Instrumentation: 12% $0
Yard Piping and Site Work: 15% $0
Subtotal: S0
Contractor OH&P: 15% $0
Engineering and Constr. Mgmt: 15% $0
Subtotal: S0
Contingency: 30% S0
Total Capital Cost: L{1]
Caputal Cost per ib 20-Yr N removal $0.00

QPERATIONS COST: Additronal Horsepower (from Page 2) 0 HP
Electrical Power Cost: 0.05 Slkw SO Slyear
Nitrate Reduction using Methanot: 10 _ma/L
Methanol Required: 110 gals/d
Methanot Cost: 075 S/gat $30.100 Slyear
Separate Stage Ammonia Reduction: 0.0 _mg/L
Caustic Soda @ 25% conc. 0 gais/d
Caustic Soda Cost: 0.60 $/gat SO $/year
Equipment Maintenance Cost: $0 Slyear
Denitnfication Sludge Production wiMethanol: 360 Ibs/d
Sludge Disposal Cost: 400 Shon $26.300 $Sl/year
T »ai Annual O&M Cost: $56.400 $/year
Ericcuve Annual Interest Rate after Inflation: 291%
20-Year Present Worth of O&M Costs: $850,000

TOTAL 20-YEAR PRESENT WORTH COST: $850,000
T3 Cast per ib. 20-Yr N removal: $0.47

Harnsburg xis Page 1 ol 2



PROJECT: Implementing a 3 mgiL. Annual Average Total Nitrogen Limit

Oxiaation Dilch
Lagoon (Biolac etc)
Cyclical Aeration
SBR

High-Rate Biofilter
Efluent Filtration
Other

PREPARED FOR: USEPA, Chesapeake Bay Office
PREPARED BY: Virginia Tech with Stearns & Wheler, LLC
DATE: March 19, 2001
FACILITY: Lancaster WWTP
LOCATION: Lancaster, PA
RATED FLOW: 29.7 _mgd PECOD:__Nfa  mgiL
CURRENT EFFLUENT TN: 80 ma/L PE TKN: 22 mg/L
EFFLUENT TN GOAL: 30 mgiL
NITROGEN REDUCTION: 1240 Ibs/d
453 1000 Ibsfyr
9052 1000 Ibsi20-years
CURRENT PROCESS (CHECK ALL THAT APPLY): MLE Existing Aerated Volume (MG) N/a
BEPR (A2/0, VIP. etc)) Existing Anoxic Volume (MG) N/a
Bardenpno Current MLSS at Winler ADF N/a

CURRENT EFFLUENT AMMONIA-N: 0.5 mg/L From Report

LI LT ITTTT

-
(=]

PROPOSED MODIFICATIONS TO GET AMMONIA < mg/L:

LLLLLLT I

Other:

Fom Model (at ADF and load, 15 d MCRT. 12° C winter conditions)

No modifications required
Raise MCRT/MLSS in existing tanks (check clarifier capacity) Nia
Construct additionai aerated volume ——]

Consiruct additional ctarifiers
Use existing anoxic volume as aerobic (construct separate denit facility)
Use aerated system for ECC removal only (construct separate nit/denit facility)

Add influent flow equanzation @ank

New MLSS

Flow (mga): 0
Flow (mgad): o}

5
-

PROPOSED MODIFICATIONS TO GET NITRATE < gl

Add effluent filtration

No modifications required

Add downstream DeNil filter with methanol
Add downstream Nitrification Biofilter and DeNit filter with methanol
Add metfianol to existing BNR process
Add downstream anoxic tank with methanol feed

LLLLT I F

Olher
CAPITAL COST: Equipment and Structures (from Page 2)'

Electnical and Instrumentation: 12%
Yard Piping and Site Work 15%
Sublotal:

Contractor OH&P: 15%
Engineering and Constr. Mgmt: 15%
Subtotal:

Contingency: 30%

Total Capital Cost:
Capital Cost per Ib. 20-Yr. N removal:

OPERATIONS COST: Additional Horsepower (from Page 2):
Electrical Power Cost: 0.05 $KW
Nitrate Reduction using Methanol:

Methanol Required:

Methanol Cost: 0.75 $/gal
Separate Stage Ammonia Reduction:
Causlic Soda @ 25% conc

Caustic Soda Cost: 0.60 $/gal
Equipment Maintenance Cost

Denutrification Sludge Production w/iMethanol
Sludge Disposal Cost: 400 $/ton
Total Annuai O&M Cost:

Zffective Annual Interest Rate after inflation:
20-Year Present Worth of O&M Cosls:

TOTAL 20-YEAR PRESENT WORTH COST:
T al Cost per Ib 20-Ye N removal

$11.350,000
$1,362.000
$1,703,000
$14,420.000
$2,163.000
$2,163.000
$18.750.000
$4,326.000
$23,080,000
$2.55

590 HP
$192,800 $/year
5.0 _mag/L
560 gals/d
$153,300 $/year
0.0 mg/L
0 gals/d
SO Siyear
$187.500 Slyear
1780 lbs/d
$129.900 Siyear
$663.500 S/year
2.91%
$9,950,000

$33,030.000
$3.65

Lancaster, PA xis
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|PROJECT:

PREPARED FOR:
PREPARED BY:

DATE:

FACILITY:

LOCATION:

RATED FLOW:

CURRENT EFFLUENT TN:
EFFLUENT TN GOAL:
NITROGEN REDUCTION:

Implementing a 3 mg/L Annual Average Total Nitrogen Limit
USEPA, Chesapeake Bay Office =
Virginia Tech with Stearns & Wheler, LLC

March 19, 2001
Lebanon WWTP

Lebanan, PA

8.0 mad

8.0 mg/L

30 mglL

330 Ibs/d

120 1000 Ibsfyr

PE COD: 175 mail
PE TKN: 27 mg/L

2409 1000 Ibs/20-years

CAPITAL COST:

OPERATIONS COST:

CURRENT PROCESS (CHECK ALL THAT APPLY):

CURRENT EFFLUENT AMMONIA-N: 0.5 maiL

|PROPOSED MODIFICATIONS TO GET AMMONIA < 1.

PROPOSED MODIFICATIONS TO GET NITRATE <

Oxidation Ditch
Lagoon (Biolac. etc )
Cychcal Aeration
SBR

High-Rate Biofilter
Effluent Filtcation
Other

MLE ! Existing Aerated Volume (MG): N/a
BEPR (A2/0. VIP, elc.) Existing Anoxic Volume (MG): Nia
Bardenpho Current MLSS at Winter ADF: Nia

X |From Report
From Madel (at ADF and load. 15 d MCRT, 12° C winter conditions)

i LTI B

No modifications required

0 mg/L:
X |No modifications required New MLSS
| |Raise MCRT/MLSS in existing tanks (check clarifier capacity) Nfa
| |Construct additional aerated volume Flow (mgd): 0
| |Construct additional clanfiers Flow (mgd): 0
| |Use existing anoxic volume as gerobic (construct separate denit facility)
| |Use aerated system for BOD removal only (construct separate nit/denit facility)
= Add infiuent flow equalization tank
|__[Other.
1.0 ma/L:

I Add downstream DeNit filter with methanol
| |Add downstream Nitrification Biofitter and DeNil filter with methanol
| |Add methanol to existing BNR process
| |Add downstream anoxic tank with methanol feed
| |Add effluent filtration
| |Other
Equipment and Structures (from Page 2) $3.750.000
Electrical and instrumentation 12% $450.000
Yard Piping and Site Work 15% $563.000
Subtotal: $4.760.000
Contractor OH&P: 15% $714.000
Engineering and Constr. Mgmt: 15% $714.000
Subtotal: $6,190.000
Contingency: 30%  $1.428,000
$7,620,000

Total Capital Cost:

TOTAL 20-YEAR PRESENT WORTH COST:

Capital Cost per Ib. 20-Yr. N removal: $3.16
Additional Horsepower (from Page 2): 160 HP
Electrical Power Cost: 0.05 $&KW $52.300 Siyear
Nitrate Reduction using Methanol: 5.0 mg/l
Methano!l Required: 150 gals/d
Methanol Cost: 0.75 $/gal $41.100 S/year
Separate Stage Ammonia Reduction: i 0.0_mg/iL
Caustic Soda @ 25% conc. 0 gals/d
Caustic Soda Cost: 0.60 $/gal S0 $iyear
Equipment Maintenance Cost: $61.900 S/year
Dentrification Sludge Production w/iMethanol: 480 Ibs/d
Sludge Disposat Cost: 400 Shon $35.000 S/year
Totat Annual O&M Cast $190.300 Siyear
Effective Annual Interest Rate after Inflation: 291%
20-Year Present Worth of O&M Costs: $2.850.000
$10,470,000
Total Cost per Ib 20-Yr N removal: $4.35

Lebanon xls
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PROJECT:
PREPARED FOR:
PREPARED BY:

implementing a 3 mg/L Annual Average Total Nitrogen Limit
USEPA, Chesapeake Bay Office
Virginia Tech with Stearns & Wheler, LLC

DATE: March 10, 2001
FACILITY: LJSA WWTP
LOCATION: Lewisburg, PA
RATED FLOW: 24 mgd Current Eff TN PECOD: ___450  mgil
BNR EFFLUENT TN: 80 mallL 275 PETKN: ___35 _ mgl
EFFLUENT TN GOAL: 30 mgit
NITROGEN REDUCTION: 160 Ilbs/id Total N Rem 490 4 Ibs/d
by Denite Filters 37 1000 lbsfyr 179 kiyr
730 1000 Ibs/20-years 3,580 kf20-yrs

CURRENT PROCESS (CHECK ALL THAT APPLY):

CURRENT EFFLUENT AMMONIA-N: 1.5 mg/l.

PROPOSED MODIFICATIONS TO GET AMMONIA <

TOTAL 20-YEAR PRESENT WORTH COST:

[ IMLE

LI

— |ser

L] LLLI

-y

LLLITT ]

Other:
PROPOSED MODIFICATIONS TO GET NITRATE < 1.0 mg/L:
: No modifications required
X |Add downstream DeNit filter with methanol
[ | Add downstream Nitnfication Biofilter and DeN filter with methanol
[~ | Add methanol to existing BNR process
[~ | Add downstream anoxic tank with methanol feed
:Add effluent filtration ,
| |Other:
CAPITAL COST: Equipment and Structures (from Page 2): $1,790,000
Electrical and Instrumentation: 12% $215,000
Yard Piping and Site Work: 15% $269,000
Subtotal: $2.270,000
Contractor OH&P: 16% $341.000
Engineering and Constr. Mgmt: 15% $341.000
Subtotal: $2.950,000
Contingency: 30% $681,000
Total Capital Cost: $3,630,000
Capual Cost per Ib. 20-Yr. N removal: $1.02
OPERATIONS COST. Additronal Horsepower (from Page 2): 50 HP
Electrical Power Cost: 0.05 $kW $16.300 $/year
Nitrate Reduction using Methanol: 5.0 mg/L
Methanol Required: S0 gals/d
Metnanol Cost: 075 S/gat $13.700 Siyear
Seoarate Stage Ammonia Reduction 0.0 mg/L
Caustic Soda @ 25% conc 0 gals/d
Caustic Soda Cost: 060 S/igal SO Siyear
Eqroment Maintenance Cost 529 500 Styear
140 lbs/d

Dennfication Siudge Production w/Methanol
Sluage Disposal Cost:
Total Annual O&M Cost:
Effecuve Annual Interest Rate after Inflation:
20-Year Present Worth of O&M Costs:

Total Cost per Ib. 20-Yr N removal:

Existing Aerated Volume (MG} 0.324/0 434
Existing Anoxic Volume (MG) 0.222/0.111

BEPR (A2/0 VIP elc)
Current MLSS at Winter ADF 4500

Bardenpho
Oxidation Ditch
Lagoon (Biolac. elc )
Cyclical Aeration

High-Rate Biofilter
Effluent Filtration
Other:

From Report '
From Model (at ADF and load. 25 d MCRT, 12° C winter conditions)

=3

mgiL:
No modifications required New MLSS
Raise MCRT/MLSS in existing tanks (check clarifier capacity) 4750
Construct additional aerated volume Flow (mgd): 0

Construct additional clarfiers Flow (mgd): 0

Use existing anoxic voicr 2 25 aerobic (construct separate denit facility)

Use aerated system /¢ emoval only (construct separate niVdenit facility)

Add influent flow equaiizzicn t@ank

$10.200 S/year

S69 700 Sl/year
2.91%
$1,050,000

400 $/ton

$4,680,000
$1.31

Lewisburg, PA xls
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PROJECT: Implementing a 3 mg/L Annual Average Total Nitrogen Limit

PREPARED FOR: USEPA, Chesapeake Bay Office

PREPARED BY: Virginia Tech with Stearns & Wheler, LLC

DATE: March 19, 2001

FACILITY: Lock Haven WWTP.

LOCATION: Lock Haven. PA

RATED FLOW: 3.8 mqd PECOD __ 300 ma:t
CURRENT EFFLUENT TN: 155 mail PETKN __26 mgiL
EFFLUENT TN GOAL: 30 mall

NITROGEN REDUCTION: 390 Ibsid

142 1000 lbs/yr
2847 1000 Ibs/20-years

CURRENT PROCESS (CHECK ALL THAT APPLY): [ |MLE Exisung Aerated Volume (MG): 1.344
BEPR (A2/0, VIP, elc) Existing Anoxic Volume (MG). 0 |

Bardenpho Current MLSS at Winter ADF: ___ 2500 |

Oxidation Ditch

Lagoon (Biolac. etc.}

Cyclical Aeration

SBR

High-Rale Biofilter

Effluent Filtration

Other: Conventional Activated Sludge

From Report

CURRENT EFFLUENT AMMONIA-N: 9.5 mg/L
From Model (at ADF and load, 15 d MCRT. 12’ C winter conditions)

LB LTI

o

PROPOSED MODIFICATIONS TO GET AMMONIA < 1.0 mg/L:

No modifications required New MLSS
Raise MCRT/MLSS in existing tanks (check clarifier capacity) 4500
Construct additional aerated volume Flow {mgd): o - |
Construct additional clarifiers Flow (mga): 0

Use existing anoxic volume as aerobic {construct separate denit facility)

Use aerated system for BOD removat only (construct separale nit/denit facility)
Add influent flow equalization tank

Other Add Bafiles. Mixers and nitrate recycle

BLLLTL

-
(=
3

L] =L

giL:

No modifications required

Add downstream DeNit filter with methanol

Add downstream Nitrification Biofilter and DeNit filter with methanol
Add methanal to existing BNR process

Add downstream anoxic tank with methanol feed

PROPOSED MODIFICATIONS TO GET NITRATE <

Add effiuent filtraticn o
| |Other: L i -
CAPITAL COST: Equipment and Structures (from Page 2): $2,260,000
Electrical and Instrumentation: 12% $271,000
Yard Piping and Site Work: 15% $339,000
Subtotal: $2,870,000
Contractor OH&P: 15% $431.000
Engineering and Constr. Mgmt: 15% $431.000
Subtotal: $3.730.000
Contingency: 30% $861.000
Total Caputal Cost: $4,590,000
Capital Cost per Ib. 20-Yr N removal $1.61
OPERATIONS COST Additional Horsepower (from Page 2) 80 HP
Electrical Power Cost 0.05 $/kW $26 100 Slyear
Nitrate Reduction using Methanol: 12.5 mgiL
Methanol Required: 180 gals/d
Methanol Cost: 0.75 $/gal $49.300 Siyear
Separate Stage Ammonia Reduction: 0.0 mgiL
Causlic Soda @ 25% conc. 0 gals/d
Caustic Soda Cost: 0.60 $/gal $0 $/year
Equipment Maintenance Cost: $37.300 Shear
Denitrification Sludge Production wiMethanol: $60 lbs/d
Sludge Disposal Cost: 400 $Hon $40,900 Siyear
Total Annual O&M Cost: $153,600 $iyear
Effective Annual Interest Rate after inflation: 2.91%
20-Year Present Worth of O&M Costs: $2,300,000
TOTAL 20-YEAR PRESENT WORTH COST: $6,890,000
Total Ccst per fh. 20-Yr N removal: $2.42

Lock Haven PA xiIs Page 1 0of 2



|PROJECT: implementing a 3 maiL Annual Average Total Nitrogen Limit

303 1000 ibs/yr

PREPARED FOR: USEPA, Chesapeake Bay Office

PREPARED BY: Virginia Tech with Stearns & Wheler, LLC

DATE: March 19, 2001

FACILITY: Scranton WWTP

LOCATION: Scranton, PA

RATED FLOW: 16.0 _mad PECOD:__ 220 mg/L
CURRENTEFFLUENTTN: 92 mail PETKN:__20 mgL
EFFLUENT TN GOAL: 3.0 mgiL

NITROGEN REDUCTION: 830 Ibs/d

6059 1000 Ibsi20-years

CURRENT PROCESS (CHECK ALL THAT APPLY):

CURRENT EFFLUENT AMMONIA-N: 1.2 mg/L

PROPOSED MODIFICATIONS TO GET AMMONIA < 1.

Omdation Ditch
Lagoon (Biolac. etc )
Cycical Aeration
SBR

High-Rate Biofilter
Effluent Filtration
Other:

LI

.'Z MLE Existing Aerated Volume (MG) 4.509
BEPR (A2/0, VIP. etc) Existing Anoxic Volume (MG): 1.97
Bargenpho Current MLSS at Winter ADF 2750

From Report
From Model (at ADF and load, 15 d MCRT, 12” C winter conditions)

L4 LTI

=]

mgiL:

Use existing anoxic voume as aerobic (construct separate denit facility)
Use aerated system for BOD removal only (construct separate nit/denit facility)

Add influent ﬂoyv equalizauon tank

No modifications required New MLSS
Raise MCRT/MLSS in existing tanks (check clarifier capacity) 3000
Canstruct additional aerated volume Flow (mgd): o ]
Constiuct additional clarifiers Flow (mgd): _0____

LLLLT L]

Equipment Maintenance Cost:
Dentrification Sludge Production w/Methanol: 1190 lbs/d
Sludge Disposal Cost:

Total Annual O&M Cost:

Other.
PROPOSED MODIFICATIONS TO GET NITRATE < 1.0 mg/L:
[ |No modifications required
|_X |Add downstream DeNit filter with methanol
Add downstream Nitrification Biofitter and DeNit filter with methanol
:Add methanol to existing BNR process
Add downstream anoxic tank with methanol feed
| Add effiuent filtration
| |Other
CAPITAL COST: Equipment and Structures (from Page 2): $6.550,000
Electrical and Instrumentation 12% $786,000
Yard Piping and Site Work: 15% $983.000
Subtotal: $8,320.000
Contractor OH&P: 15%  $1.248.000
Engineering and Constr. Mgmt: 15%  $1,248.000
Subtotal: $10.820.000
Contingency: 30%  $2.496.000
Total Capital Cost: $13,320,000
Capital Cost per Ib. 20-Yr N removal: $2.20
OPERATIONS COST: Additionat Horsepower (from Page 2): 320 HP
Electrical Power Cost: 0.05 $/KW $104.600 $lyear
Nitrate Reduction using Methanal: 6.2 _mg/L
Methanol Required: 380 gals/d
Methanol Cost: 0.75 Sfgal §104.000 $/year
Separate Stage Ammonia Reduction: ‘0.0 _mg/t
Caustic Soda @ 25% conc. 0 gais/d
Caustic Soda Cost: 0.60 $/gal SO S$/year

$108,200 $/year

400 Sfton $86.900 S/year
$403.700 Slyear

Effecuve Annual Interest Rate after Inflation: 2.91%
20-Year Present Worth of O&M Costs: $6,050,000
TOTAL 20-YEAR PRESENT WORTH COST: $19.370,000
Total Cost per ib 20-Yr N removal $3.20

Scranton xis

Page 102



PROJECT: Implementing a 3 mg/L Annual Average Total Nitrogen Limit

PREPARED FOR: USEPA, Chesapeake Bay Office

PREPARED BY: Virginia Tech with Stearns & Wheler, LLC

DATE: March 19, 2001

FACILITY: UAJA WWTP

LOCATION: - State College, PA

RATED FLOW: 50 mqd PECOD __334 mgL
CURRENT EFFLUENT TN: 80 magil PETKN _ 36 _mgil
EFFLUENT TN GOAL: 30 mgil

NITROGEN REDUCTION: 250  Ibsid

Q1 1000 fbsfyr
1825 1000 Ibst20-years

MLE Existing Aerated Volume (MG) 2.55
BEPR (A2/0, VIP. elc) Existing Anoxic Volume (MG) 0.46
Bardenpho Current MLSS at Winter ADF 2650
Oxidation Ditch
Lagoon (Biolac, etc.)
Cyclical Aeration
SBR

High-Rate Biofilter
Effluent Filtration
Other:

CURRENT PROCESS (CHECK ALL THAT APPLY):

From Report

CURRENT EFFLUENT AMMONIA-N: 1.8 mg/L
X |From Model (at ADF and load, 15 d MCRT, 12° C winter conditions)

L] O] I

PROPOSED MODIFICATIONS TO GET AMMONIA < 1.0 mgiL: l
No modifications required New MLSS

Raise MCRT/MLSS in existing tanks (check clarifier capacity) 3650
Construct additional aerated volume Flow (mgd): 0

Construct addilional clarifiers Flow (mgo) __ 0

Use existing anoxic volume as aerobic (construct separate denit facility)

Use aerated system for BOD removal only (construct separate nivdent facility)
Add influent flow equalization tank

Other

CLLLLT b

>
3

LI ] LK

g/L:

No modifications required

Add downstream DeNit filter with methanol

Add downstream Nitrification Biofilter and DeN:it filter with methanol

PROPOSED MODIFICATIONS TO GET NITRATE <

Add methanol to existing BNR process
Add downstream anoxic tank with methanol feed
Add effluent filtration
Olher:  Modify aeration tanks lo create post anoxic zone
CAPITAL COST: Equipment and Structures (from Page 2): $250.000
Electrical and Instrumentation: 12% $30.000
Yard Piping and Site Work: 15% $38.000
Subtotal: $320.000
Contractor OH&P: 15% $48,000
Engineering and Constr. Mgmt: 15% $48,000
Subtotal: $420,000
Contingency: 30% $96.000
Total Capital Cost: : $520,000
Capital Cost per lb. 20-Yr. N removal: $0.28
OPERATIONS COST: Additional Horsepower (from Page 2): 0 HP
Electncal Power Cost: 0.05 S/kkwW SO Slyear
Nitrate Reduction using Methanol: 5.0 mg/L
Methanot Required: 110 gaisid
Methanol Cost 075 Slqal $30.100 $/year
Separate Stage Ammonia Reduction: 0.0 mgiL
Caustic Soda @ 25% conc 0 gals/d
Caustic Soda Cost: 0 60 S/gal SO Siyear
Equipment Maintenance Cost: $4,200 Slyear
Denutnfication Sludge Production wiMethanol: 360 lbs/d
Sludge Disposal Cost: 400 $iton $26.300 $lyear
Total Annual O&M Cost $60.600 $/year
Effective Annual Interest Rate after Inflation: 2.91%
20-Year Present Worth of O&M Costs: $910,000
TOTAL 20-YEAR PRESENT. WORTH COST: $1,430,000
Totat Cost per Ib. 20-Yr. N removal: $0.78

UAJA State Coliege. PA xis Page 1 0f 2



PROJECT:
PREPARED FOR:
PREPARED BY"

USEPA, Chesapeake Bay Office
Virginia Tech with Stearns & Wheler, LLC

DATE: March 19, 2001
FACILITY: Chambersburg WWTP
LOCATION: Chambersburg, PA
RATED FLOW: 6.8 mgd

CURRENT EFFLUENT TN; 40 mg/L
EFFLUENT TN GOAL: 30 mg/it
NITROGEN REDUCTION: 60 lbs/d

22 1000 Ibs/yr

Implementing a 3 mg/L Annual Average Total Nitrogen Limit

PE COD: N/A _ mg/lL
PE TKN: N/A  mg/L

438 1000 Ibs/20-years
CURRENT PROCESS (CHECK ALL THAT APPLY): : MLE Existing Aerated Volume (MG): Nla
| |BEPR (A2/0, VIP, elc } Existing Anoxic Volume (MG): Nfa
| __|Bardenpho Current MLSS at Winter ADF: Nia
| __|Oxidation Dilch
| |Lagoon (Biolac, etc )
| |Cyclical Aeration
| |SBR
| |High-Rate Biofilter
| X |Effluent Fiitration
| |Other
CURRENT EFFLUENT AMMONIA-N: <10 mg/L z From Report
|__|From Model (al ADF and load, 15 d MCRT 12 C winler condilions)
PROPOSED MODIFICATIONS TO GET AMMONIA < 1.0 mg/L:
|z No modifications required New MLSS
| |Raise MCRTMLSS in existing tanks (check clarifier capacity) N/a
| |Construct additional aerated volume Flow (mgd): 0
| |Construct additional clarifiers Flow (mgd): 0
| _|Use existing anoxic volume as aerobic (construct separate denit facility)
| _|Use aerated system for BOD removal only (construct separate nit/denit facility)
| |Add influent flow equalization tank
| |Other:
PROPOSED MODIFICATIONS TO GET NITRATE < 1.0 mg/L.:
: No modifications required
|___|Add downstream DeNit filter with methanol
|___|Add downstream Nitrification Biofilter and DeNit filter with methanol
| |Add methanol to existing BNR process
| |Add downstream anoxic tank with methanol feed
Add effluent filtration
z‘OtI\er Increase Methanol Addition
CAPITAL COST: Equipment and Structures (from Page 2) S0
Electrical and Instrumentation 12% $0
Yard Piping and Site Work 15% S0
Subtotal: SO
Conlractor OH&P 15% 30
Engineering and Constr Mgmt 15% $0
Subtotal $0
Contingency. 30% 50
Total Capital Cost: $0
Capital Cost per Ib. 20-Yr N removal: $0.00
OPERATIONS COST: Additional Horsepower (from Page 2): o HP
Electrical Power Cost: 0.05 $/kW $0 $lyear
Nitrate Reduction using Methanol: 1.0 mg/t
Methanol Requifred: 30 gals/d
Methano! Cost: 0.75 $/gal $8,200 $iyear
Separate Stage Ammonia Reduction: 0.0 _mg/L
Caustic Soda @ 25% conc. 0 gals/d
Caustic Soda Cost: 0.60 $/gal S0 S$iyear
Equipment Maintenance Cosl: $0 $/year
80 Ibs/d

Denitrification Sludge Production w/Methanol:
Sludge Disposal Cost: 400 $/ton
Total Annual O&M Cost:

Effective Annual Inlerest Rale after Inflation:

20-Year Present Worth of O&M Costs:

TOTAL 20-YEAR PRESENT WORTH COST:
Total Cost per ib 20-Yr N removal

$5,800 $/year

$14,000 S$iyear
2.91%
$210,000

$210,000
$0.48

Chambersburg WWTP xls
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PROJECT: Implementing a 3 mg/l.

135 1000 Ibs/yr
2701 1000 Ibs/20.years

Annual Average Tota! Nitrogen Limit
PREPARED FOR: USEPA, Chesapeake Bay Office
PREPARED BY: Virginia Tech with Stearns & Wheler, LLC
DATE: March 10, 2001
FACILITY: Greater Hazleton WWTP
LOCATION: Hazleton, PA
RATED FLOW: 89 mgd PECOD: _ 180 mglL
CURRENT EFFLUENT TN: 8.0 mgil PETKN __ 25 _ mgiL
EFFLUENT TN GOAL: 30 mg/L
NITROGEN REDUCTION: 370 Ibs/d

CURRENT PROCESS (CHECK ALL THAT APPLY): X MLE Existing Aerated Volume (MG): 0.5
| |BEPR (A2:0. VIP. elc) Existing Anoxic Volume (MG) ___ 0.21 |
| |Bardenpho Current MLSS at Winter ADF: ___3500 |
| |Owidation Ditch - |
| |Lagoon ( Biolac, etc.)
| |Cyclical Aeration
| |SBR
| X |High-Rate Biofilter
| |Effluent Filtration
__|Other:

CURRENT EFFLUENT AMMONIA-N: 3.2 mg/L : From Report
| X |From Model (al ADF and load, 15 d MCRT. 12° C winter conditions)

PROPOSED MODIFICATIONS TO GET AMMONIA < 1.0 mgiL:
| [No modifications required New ML'SS
| |Raise MCRT/MLSS in existing tanks (check clarifier capacity) N/a
| |Construct additional aerated volume Flow (mgd): 0
| |Construct additional clarifiers Flow (mgd): 0
| |Use existling anoxic volume as aerobic (construct separate denit facility)
= Use aerated system for BGC removal only {construct separate nit/denit facility)
| |Add influent flow equaitzation tank
| X |Other Abandon activated sludge process and use biofilter for ail flow

PROPOSED MODIFICATIONS TO GET NITRATE < 1.0 mgiL:

: No modifications required
| X |Add downstream DeNit filter with methanol For all 8.9 mgd
|| Add downstream Nitrification Biofilter and DeNit filler with methanol
| |Add methanol to existing BNR process
| |Add downstream anoxic tank with methanol feed
| |Add effiuent filtration
[ X |Other:  Add dovmstream Anoxic/Aerobic Biofilter for 3.41 mad flow
CAPITAL COST: Equipment and Structures (from Page 2): $7,990,000 Adjusted for Special Condition
Electrical and Instrumentation: 12% $959,000
Yard Piping and Site Work: 15% $1,199,000
Subtotal: $10,150,000
Contractor OH&P: ) 15%  $1,523,000
Engineering and Constr. Mgmt: 15%  $1,523,000
Subtotal: $13,200,000
Contingency: 30%  $3,045,000
Total Capital Cost: $16,250,000
Capital Cost per Ib. 20-Yr N removal: $6.02
OPERATIONS COST: Additional Horsepower (from Page 2): 530 HP
Electrical Power Cost: 005 $/kW $173,200 $lyear
Nitrate Reduction using Methanol: 5.0 mg/L
Methano! Required: 170 gals/d
Methanol Cosl 075 %$/gal $46,500 $lyear
Separate Stage Ammonia Reduction: 0.0 mg/L
Caustic Soda @ 25% conc 0 gals/d
Caustic Soda Cost: 0.60 $/gal 30 $iyear
Equipment Maintenance Cost: $132,000 Slyear
Dentrification Sludge Production wiMethanol: 530 Ibs/d
Sludge Disposal Cosl: 400 $/ton $38,700 $/year
Total Annual O&M Cost: $390.400 $/year
Effective Annual Interest Rate after inflation: 2.91%
20-Year Present Worth of O&M Costs: $5,860,000
TOTAL 20-YEAR PRESENT WORTH COST: $22,110,000

Total Cost per Ib. 20-Yr N removal: $8.19

Greater Hazleton, PA xls
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|PROJECT: implementing a 3 mg/L Annual Average Total Nitrogen Limit

PREPARED FOR: USEPA, Chesapeake Bay Office

PREPARED BY: Virginia Tech with Stearns & Wheler, LLC

DATE: March 19, 2001

FACILITY: Hanover Area WWTP

LOCATION: Hanover, PA PE BODS: 135  mg/L
RATED FLOW: 4.5  mgd PE COD Nfa___mg/l
CURRENT EFFLUENT TN: 6.0 mgiL PE TKN 30 mgit
EFFLUENT TN GOAL: 30 mgit

NMITROGEN REDUCTION: 110  Ibs/d

40 1000 lbslyr
803 1000 Ibs/20-years

CURRENT PROCESS (CHECK ALL THAT APPLY): [ MmLE Existing Aeraled Volume (MG) 4.29
BEPR (A2/0, VIP, elc) Existing Anoxic Volume (MG): N/a

Bardenpho .Current MLSS at Winter ADF: Nia
Oxidation Ditch
Lagoon (Biolat, etc)
Cyclical Aeration

w
@
X

High-Rate Biofilter
Effluent Filtration
Other:

From Report
| |From Model (at ADF and load, 15 d MCRT, 12° C winter conditions)

b LTI T

CURRENT EFFLUENT AMMONIA-N: 0.5 mg/L

-
o

mg/L:
No modifications required New MLSS
Raise MCRT/MLSS in existing tanks (check clarifier capacity) 3000
Caonstruct additional aerated volume Flow (mgd): 0

Construct additional clarifiers Flow (mgd): 0

Use existing anoxic volume as aerobic (construct separate denit facility)

Use aerated system for BOD removal only (construct separale mit/denit facility)
Add influent flow equalization tank

Other

PROPOSED MODIFICATIONS TO GET AMMONIA <

[TH

LLLI

PROPOSED MODIFICATIONS TO GET NITRATE < 1_.0__mg-'L:

No modifications required

Add downstream DeNit filter with methanol

Add downstream Nitrification Biofilter and DeNit filter with methanol
Add methanol o existing BNR process

Add downstream anoxic tank with methanol feed

Add effluent filtration

LLLLT I

Other:

CAPITAL COST: Equipment and Structures (from Page 2) $2,530,000
Electrical and Instrumentation: 12% $304,000
Yard Piping and Site Work: 15% $380,000
Sublotal: $3,210,000
Contractor OH&P: 15% $482,000
Engineering and Constr. Mgmt: 15% $482,000
Subtotal: $4,170,000
Contingency: 30% $963,000
Total Capital Cost: $5,130,000
Capital Cost per tb 20-Yr N removal $6.39

OPERATIONS COST: Additional Horsepower (from Page 2) 90 HP
Electrical Power Cost: 005 $/kW $29.400 S/year
Nitrate Reduction using Methanol 3.0 mg/L
Methanol Required: 50 gals/d
Methanol Cost 075 $/gal $13.700 S/year
Separate Stage Ammonia Reduction 0.0 mg/L
Caustic Soda @ 25% conc 0 gals/d
Caustic Soda Cost 0.60 $/gal $0 $iyear
Equipment Maintenance Cost: $41,700 $l/year
Denitrification Sludge Production w/Methanol 160 lbs/d
Sludge Disposal Cost: 400 $/ton $11,700 $/year
Total Annual O8M Cost: $96.500 Siyear
Effective Annual interest Rate after Inflation: 2.91%
20-Year Present Worth of O&M Costs: $1,450,000

TOTAL 20-YEAR PRESENT WORTH COST: $6,580,000
Total Cost per Ib. 20-Yr N removal $8.19

Hanover xIs Page 1 of 2



PROJECT: Tmplementing a 3 mgiL Annual Average Total Nitrogen Limit

PREPARED FOR: USEPA, Chesapeake Bay Office

PREPARED BY: Virginia Tech with Stearns & Wheler, LLC

DATE: March 19, 2001

FACILITY: Harrisburg WWTP

LOCATION: Harnisbura, PA

RATED FLOW: 30.0_mgd PECOD __ Na _malL
CURRENT EFFLUENT TN: 40 mgil PETKN 16 mgil
EFFLUENT TN GOAL: 30 mg/L

NITROGEN REDUCTION: 250 Ibs/d

91 1000 fbs/yr
1825 1000 Ibs/20-years

CURRENT PROCESS (CHECK ALL THAT APPLY): MLE Exisling Aeraled Volume (MG) N/a
BEPR (A2/0, VIP, elc) Existing Anoxic Volume (MG): Nfa
Bardenpho Current MLSS al Winter ADF: Nfa

Oxidation Ditch
Lagoon (Biolac, etc.)
Cyclical Aeration
SBR

High-Rate Biofilter

Effluent Filtration
Other: UNOX Process, Aerobic-Anoxic BAFs
CURRENT EFFLUENT AMMONIA-N: <1.0 mg/L From Report
From Model (at ADF and load, 15 d MCRT, 12° C winter condilions)
PROPOSED MODIFICATIONS TO GET AMMONIA < mgfL:
No modifications required New MLSS
Raise MCRT/MLSS in existing lanks (check clarifier capacity) N/a
Construct additional aerated volume Flow (mgd): 0
Construct additicnal clarifiers Flow (mgd): 0

Use existing anoxic volutie as aerobic {construct separate denil facility)

Use aeraled system fo; B0 removal only (construct separate nidenit facility)
Add influent flow equai zation tank

Other:

LLLTLLT e D b LTI

5
3

HENERE:

glL:

No modifications required

Add downstream DeNit filter with methanol

Add downstream Nitrification Biofilter and DeNit filter with methanol
Add methanol to existing BNR process

Add downstream anoxic tank with methanol feed

Add effluent fittration

X |Other: Add Methanol

|PROPOSED MODIFICATIONS TO GET NITRATE <

LA

CAPITAL COST: Equipment and Structures (from Page 2): $0
Electrical and Instrumentation: 12% $0
Yard Piping and Site Work: 15% $0
Subtotal: S0
Contractor OH&P: 15% SO
Engineering and Constr, Mgmt: 15% so
Subtotal: S0
Contingency: E ' 30% S0
Total Capital Cost: $0
Capital Cost per Io 20-Yr N removal $0.00 -

OPERATIONS COST: Additional Horsepower (from Page 2) 0 HP
Electrical Power Cost: 0.05 SKW SO $/year
Nitrate Reduction using Methanol: 1.0 mg/L
Methanol Required: 110 gals/d
Methanol Cost: 075 S/gal $30,100 $/year
Separate Stage Ammonia Reduction: 0.0 mg/L
Caustic Soda @ 25% conc 0 gals/d
Caustic Soda Cost: 0.60 $/gal SO $iyear
Equipment Maintenance Cost: 30 S$lyear
Denitrification Sludge Production wiMethanol 360 lbs/d
Sludge Disposal Cost: 400 $Hon $26.300 $/year
Total Annual O&M Cost: $56,400 $/year
Effective Annual Interest Rate after Inflation: 2.91%
20-Year Present Worth of O&M Costs: $850,000

TOTAL 20-YEAR PRESENT WORTH COST: $850,000
Total Cost per Ib. 20-Yr. N removal: $0.47

Harnsburg xis Page 10(2



PROJECT:
PREPARED FOR:
PREPARED BY:

Implementing a 3 ma/L Annual Average Total Nitrogen Limit
USEPA, Chesapeake Bay Office
Virginia Tech with Stearns & Wheler, LLC

PROPOSED MODIFICATIONS TO GET NITRATE <

DATE: March 19, 2001
FACILITY: Lancaster WWTP
LOCATION: Lancaster, PA
RATED FLOW: 29.7 mgd PECOD:_ Nfa mgiL
CURRENT EFFLUENT TN: 8.0 mg/t PE TKN: 22 mg/L
EFFLUENT TN GOAL: 30 mg/t
NITROGEN REDUCTION: 1240 Ibs/d
453 1000 lbstyr
9052 1000 Ibs/20-years
CURRENT PROCESS (CHECK ALL THAT APPLY): z MLE Existing Aeraled Volume (MG) N/a
|___|BEPR (A2/0. VIP, elc) Exisling Anoxic Volume (MG): N/a
| |Bardenpho Current MLSS al Winter ADF Nia
| |Oxigation Ditch
| |Lagoon (Brolac elc )
| |Cyclical Aeration
SBR
: High-Rate Biofilter
| |Effluent Futration
| |Other
CURRENT EFFLUENT AMMONIA-N: 05 mg/L [ X |From Report
': From Model (at ADF and load, 15 d MCRT, 12° C winter conditions)
PROPOSED MODIFICATIONS TO GET AMMONIA < 1.0 mg/L:
No modifications required New MLSS
N/a

Raise MCRT/MLSS in exisling tanks (check clarifier capacity)

Construcl additional aerated volume Flow {mgd): 0
| |Construct additional clarifiers Flow (mgd): 0
Use existing anoxic volume as aerobic (construct separate denit facility)
Use aerated system for BOD removal only (construct separate nit/denit facility)
Add influent flow equalization tank
Other

L [~

LLL

5
=

LLLLT LT

all:

No modificalions required

Add downstream DeNit filter with methanol

Add downstream Nitrification Biofilter and DeNit filter with methanol
Add methanol to existing BNR process

Add downstream anoxic tank wilh methanol feed

Add effluent filtration

Other
CAPITAL COST: Equipment and Structures (from Page 2) $11,350.000
Electrical and Instrumentation 12%  $1,362,000
Yard Piping and Site Work: 15% $1,703,000
Subtotal: $14,420,000
Contractor OH&P: 15% $2,163,000
Engineenng and Constr Mgmt 15%  $2,163,000
Subtotal: $18,750,000
Contingency: 30% $4,326,000
Total Capital Cost: $23,080,000
Capital Cost per Ib. 20-Yr N removal: $2.55
OPERATIONS COST: Additional Horsepower (from Page 2). 590 HP
Electrical Power Cost: 0.05 $/kW $192,800 $/year
Nitrate Reduction using Methanol 5.0 mg/L
Methanol Required: 560 gals/d
Methanol Cost: 0.75 S$/gal $163,300 $/year
Separate Stage Ammonia Reduction: 0.0 mg/L
Causlic Soda @ 25% conc 0 gais/d
Caustic Soda Cost: 060 $/gal $0 $/year
Equipment Maintenance Cosl $187.500 $lyear
1780 lpbs/d

Denitrification Sludge Production w/Methanol
Sludge Disposal Cost 400 $/ton
Total Annual O&M Cost

Effective Annual Interest Rale after Inflation

20-Year Present Worth of O&M Costs

TOTAL 20-YEAR PRESENT WORTH COST:
Tolal Cost per b 20-Yr N removal

$129,900 $/year

$663.500 $/year
291%
$9,950,000

$33,030,000
$3.65

Lancaster, PA xis
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PROJECT:
PREPARED FOR:
PREPARED BY:

Implementing a 3 mg/L

Virginia Tech with Stea

Annual Average Total Nitrogen Limit

USEPA, Chesapeake Bay Office

rns & Wheler, LLC

X

CAPITAL COST:

Yard Piping and Sile Wol
Subtotal:

Contractor OH&P:
Engingering and Constr.
Subtotal:

Contingency:

Total Capital Cost:
Capital Cost per Ib. 20-Y

OPERATIONS COST:
Electrical Power Cost:

Methanol Required:
Methanol Cost:
Separate Stage Ammoni
Caustic Soda @ 25% co
Caustic Soda Cost:
Equipment Maintenance

Sludge Disposal Cost:
Total Annual Q8M Cost:
Effective Annual Interest

TOTAL 20-YEAR PRESENT WORTH COST:
Toval Cost per tb 20-Yr

LLLLLE

Equipment and Structures (from Page 2)
Electrical and Instrumentalion

Additional Horsepower (from Page 2):

Nitrate Reduction using Methanol:

Denitrification Sludge Production w/Methanoi:

20-Year Present Worlh of O&M Costs:

No modifications required

Add downstream DeNit filter with methanol

Add downstream Nitrification Biofdter and DeNit filter with methanol
Add methanol to existing BNR process

Add downstream anoxic tank with methanol feed

Add effluent filtration

Other:

DATE: March 19, 2001
FACILITY: Lebanon WWTP
LOCATION: Lebanon, PA
RATED FLOW: 8.0 mgd PE COD: 175  mg/L
CURRENT EFFLUENT TN: 8.0 mgiL PE TKN: 27 mg/L
EFFLUENT TN GOAL: 3.0 mglL
NITROGEN REDUCTION: 330 lbs/d
120 1000 Ibslyr
2409 1000 Itys/20-years
CURRENT PROCESS (CHECK ALL THAT APPLY): z MLE Exisling Aerated Volume (MG) N/a
| |BEPR (A2/0, VIP, elc) Existing Anoxic Volume (MG) N/a
| |Bardenpho Currenl MLSS al Winter ADF N/a
| |Owdation Ditch
Lagoon (Biolac. elc)
| |Cyclical Aeration
| |sBR
| __|High-Rate Biofiller
| |Effluent Fillration
| |Other
CURRENT EFFLUENT AMMONIA-N: 0.5 mg/L z From Report
|__|From Model (at ADF and load. 15 d MCRT, 12° C winter condilions)
PROPOSED MODIFICATIONS TO GET AMMONIA < 1.0 mg/L:
.L No modifications required New MLSS
| |Raise MCRT/MLSS in existing tanks (check clarifier capacity) Nia
| |Construct additional aerated volume Flow (mgd): 0
== Construct additional clarifiers Flow (mgd): O
| |Use existing anoxic volume as aasobic (construct separate denit facility)
| |Use aerated system for BOD removal only (construct separate nit/denit facility)
Add influent flow equalization tank
: Other: :
|PROPOSED MODIFICATIONS TO GET NITRATE < 1.0 mg/L:

$3.750.000
$450.000
$563.000
$4,760.000
$714.000
$714.000
$6,190,000
$1,428,000
$7,620,000
$3.16

12%
rk: 15%
15%
Mgmt: 15%
30%

r. N removal:

160 HP
$52.300 $l/year
50 mgiL
150 gals/d
$41,100 $iyear
0.0 mgit
0 gals/d
$0 S/year
$61.900 S$/year
480 Ibs/d

0.05 S$/kW

0.75 $/gal
a Reduction:
nc

0.60 S/gal
Cost:

400 $fton $35.000 $/year
$190 300 S/year
Rate afier Inflation: 291%
$2,850,000
$10,470,000
N removal $4.35

Lebanon xIs
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PROJECT: mplementing a 3 mg/L Annual Average Total Nitrogen Limit

Cyclical Aeration
SBR

High-Rate Biofilter
Effluent Filtration

Lagoon (Biolac, etc )

PREPARED FOR: USEPA, Chesapeake Bay Office

PREPARED BY: Virginia Tech with Stearns & Wheler, LLC

DATE: March 10, 2001

FACILITY: LJSA WWTP

LOCATION: Lewisburg, PA

RATED FLOW: 24  mgd Current Eff TN PE COD: 450 mg/L

BNR EFFLUENT TN: 8.0  mg/L 275 PE TKN: 35 mg/L

EFFLUENT TN GOAL: 30 mgiL

NITROGEN REDUCTION: 100 Ibs/d Total N Rem 490 4 Ibs/d

by Denite Filters 37 1000 Ibs/yr 179 kiyr

730 1000 Ibs/20-years 3 580 k/20-yrs

CURRENT PROCESS (CHECK ALL THAT APPLY): : MLE Existing Aerated Volume (MG) 0.324/0.434
| X |BEPR (A2/0 VIP etc) Existing Anoxic Volume (MG): 0.222/0.111
|__|Bardenpho Current MLSS at Winler ADF 4500
___|Oxidation Ditch

| LITT]

Other:

| jOther
CURRENT EFFLUENT AMMONIA-N: 15 mg/L [ |From Report
|_X |From Model (at ADF and load, 25 d MCRT, 12° C winter conditions)
PROPOSED MODIFICATIONS TO GET AMMONIA < 1.0 mg/L:
E No modifications required New MLSS
X |Raise MCRTMLSS in existing lanks (check clarifier capacity) 4750
Consiruct additional aeraled volume Flow (mgd): 0
Construcl additional clarifiers Flow (mgd): 0

Use existing anoxic volume as aerobic (construct separate denit facility)
Use aerated system for BOD removal only (construct separate nivdenit facility)
Add influent flow equalization tank

PROPOSED MODIFICATIONS TO GET NITRATE < 1.0 mylL:

LLLT LI

No modifications required

Add downstream DeNit filter with methanol

Add downstream Nitrification Biofilter and DeNil filter with methanol
Add methanol to existing BNR process

Add downstream anoxic {ank with methanol feed

Total Capital Cost:
Capital Cost per Ib. 20-Yr N removal:

OPERATIONS COST: Additional Horsepower (from Page 2):
Electrical Power Cost: 0.05 $/kW
Nitrate Reduction using Methanol:
Methanol Required:

Methanol Cost: 075 $/gal
Separate Stage Ammonia Reduction
Caustic Soda @ 25% conc

Caustic Soda Cost 0 60 $/gal
Equipment Maintenance Cost

Dennrification Sludge Production w/Methanol
Sludge Disposal Cost: 400 $/ton
Total Annual O&M Cost

Effective Annual Interest Rate after Inflation:
20-Year Present Worlh of O&M Costs:

TOTAL 20-YEAR PRESENT WORTH COST:
Total Cost per Ib. 20-Yr N removal:

30%

Add effluent fillration
Other:
CAPITAL COST: Equipment and Structures (from Page 2):
Electncal and Instrumentation: 12%
Yard Piping and Site Work: 15%
Subtotal:
Contractor OH&P: 15%
Engineering and Constr. Mgmt: 15%
Subtotal:
Contingency:

$1,790,000
$215,000
$269,000
$2.270,000
$341,000
$341,000
$2,950,000
$681,000
$3,630,000
$1.02

50 HP
$16.300 $/year
5.0. mg/L
50 gals/d
$13.700 $/year
0.0 mg/L
0 gals/d
30 $/year
$29,500 $/year
© 140 Ibs/d
$10.200 $/year
$69,700 $/year
291%
$1,050,000

$4,680,000
$1.31

Lewisburg, PA xis
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PROJECT: Implementing a 3 mg/L Annual Average Total Nitrogen Limit

PREPARED FOR: USEPA, Chesapeake Bay Office

PREPARED BY: Virginia Tech with Stearns & Wheler, LLC

DATE: March 19, 2001

FACILITY: Lock Haven WWTP

LOCATION: Lock Haven, PA

RATED FLOW: 3.8 mqd PECOD __300 maft
CURRENT EFFLUENT TN: 15.5 mg/l PETKN __ 26  mgit
EFFLUENT TN GOAL: 30 mgl

NITROGEN REDUCTION: 390 Ibs/d

142 1000 lbs/yr
2847 1000 lbsf20-years

MLE Existing Aerated Volume (MG): 1.344
BEPR {A2/0, VIP, elc.) Existing Anoxic Volume (MG): 0
Bardenpho Current MLSS at Winler ADF: 2500
Oxidation Ditch

Lagoon (Biolac. etc.}

Cyclical Aeration

SBR

High-Rate Biofilter

Effluent Filtration

Other Conventional Activated Sludge

CURRENT PROCESS (CHECK ALL THAT APPLY):

From Report

CURRENT EFFLUENT AMMONIA-N: 9.5 mg/L
From Model (al ADF and load, 15 d MCRT. 12° C winter conditions)

mg/L:

No modifications required New MLSS
Raise MCRT/MLSS in existing tanks (check clarifier capacity) 4500
Construct additional aerated volume Flow (mgd): 0

Conslruct additional ctarifiers Flow (mad): 0

Use existing anoxic vGume as aerobic (construct separate denit facility)

Use aerated system for BOD removal only (construct separate nit/denit facility)

Add influent flow equalization tank
Other Add Baffles, Mixers and nilrale recycle

PROPOSED MODIFICATIONS TO GET AMMONIA <

DLLLLT B Js L B LLITTLTT]

|PROPOSED MODIFICATIONS TO GET NITRATE < 1.0 maiL:
No modificalions required
X | Add downstream DeNit filter with methanol
Add downstream Nitrification Biofilter and DeNit filter with methanol
Add methanol to existing BNR process
Add downstream anoxic tank with methanol feed

Add effluent filtration
Other: g
CAPITAL COST: Equipment and Structures (from Page 2): $2,260,000
Electrical and fnstrumentation: 12% $271,000
Yard Piping and Site Work: 15% $339,000
Subtotal: $2,870.000
Contractor OH&P: 15% $431.000
Engineering and Constr. Mgmt: 15% $431.000
Subtotal: $3,730,000
Contingency: 30% $861,000
Total Capital Cost: $4,590,000
Capital Cost per b 20-Yr N removal $1.61 -
OPERATIONS COST: Additional Horsepower (from Page 2) 80 HP
Electrical Power Cost 005 $/kW $26.100 S/year
Nitrate Reduction using Methanol: 12.5 mgiL
Methanol Required: 180 gals/d
Methanol Cost: 0.75 $/gal $49,300 $/year
Separate Stage Ammonia Reduction: 0.0 _mg/L
Causlic Soda @ 25% conc ' 0 gals/d
Causlic Soda Cost: 0.60 $/gal $0 S$/year
Equipment Maintenance Cost: $37.300 S/year
Denitrification Sludge Production wiMethanol: 660 Ibs/d
Sludge Disposal Cost: 400 $hon $40,900 $/year
Total Annual O&M Cost: $153,600 $/year
Effective Annual Interest Rate after Inflation: 2.91%
20-Year Present Worth of O&M Costs: $2,300,000
TOTAL 20-YEAR PRESENT WORTH COST: $6,890,000
Total Cost per Ib. 20-Yr. N removal: $2.42

L.ock Haven, PA xIs Page 10f 2



PROJECT:
PREPARED FOR:
PREPARED BY:

Implementing a 3 mg/L Annual Average Total Nitrogen Limit
USEPA, Chesapeake Bay Office
Virginia Tech with Steams & Wheler, LLC

Sludge Disposal Cost
Total Annual O&M Co:

TOTAL 20-YEAR PRESENT WORTH COST:

Effective Annual Interest Rate after Inflation:
20-Year Present Worth of O&M Costs:

Total Cost per Ib. 20-Yr. N removal

DATE: March 19, 2001
FACILITY: UAJA WWTP
LOCATION: State College, PA
RATED FLOW: 6.0 mgd PE COD: 334 mgil
CURRENT EFFLUENT TN: 8.0 mag/L PE TKN 36 mg/L
EFFLUENT TN GOAL: 30 mg/L
NITROGEN REDUCTION: 250 Ibs/d
91 1000 lbs/yr
1825 1000 Ibs/20-years
CURRENT PROCESS (CHECK ALL THAT APPLY): z MLE Existing Aerated Volume (MG) 2.55
| |BEPR (A2/0, VIP, elc) Existing Anoxic Volume (MG) 046
| __|Bardenpho Currenl MLSS at Winler ADF: 2650
| |Oxidation Ditch
|___|Lagoon (Biolac. etc.)
| |Cyclical Aeration
| |seR
| |High-Rate Biofilter
| X |Effluent Filtration
|__|Other: '
CURRENT EFFLUENT AMMONIA-N: 1.8 mg/L : From Report
|_X |From Model (at ADF and load, 15 d MCRT, 12° C winler conditions)
PROPOSED MODIFICATIONS TO GET AMMONIA < 1.0 mgfL:
|___|No modifications required New MLSS
|_X |Raise MCRT/MLSS in existing tanks (check clarifier capacity) 3650
| |Construct additional aerated volume Flow (mgd): 0
| __|Construct additional clarifiers Flow (mgd): 0
| |Use exisling anoxic volume as aerobic (construcl separate denit facility)
| __|Use aerated system for BOD removal only (construct separate nit/dent facility)
| __|Add influent flow equalization tank
Other

PROPOSED MODIFICATIONS TO GET NITRATE < 1.0 mglL.:

No modifications required

Add downstream DeNit filter with methanol

Add downstream Nitrification Biofilter and DeN.it filter with methanot
X |Add methanol to existing BNR process

Add downstream anoxic tank with methano! feed

Add effluent filtration

X |other.  Modify aefation tanks to create post anoxic zone
CAPITAL COST: Equipment and Structures (from Page 2): $250,000
Electrical and Instrumentation: 12% $30,000
Yard Piping and Site Work: 15% $38,000
Subtotal: $320,000
Contractor OH&P: 15% $48.000
Engineering and Constr. Mgmt: 15% $48.000
Subtotal: $420,000
Contingency: 30% $96,000
Total Capital Cost: $520,000
Capitat Cost per tb 20-Yr. N removal: $0.28
OPERATIONS COST: Additional Horsepower (from Page 2) 0 HP
Electrical Power Cost: 0.05 $/kW $0 S/year
Nitrate Reduction using Methanol 5.0 mg/L
Methanol Required 110 gals/d
Methanol Cost 075 $/gal $30.100 $/year
Separale Stage Ammonia Reduction: 0.0 mg/L
Caustic Soda @ 25% conc 0 gals/d
Causlic Soda Cost 0.60 $/gal $0 $iyear
Equipment Maintenance Cost: $4,200 $lyear
Denitrification Sludge Production w/Methanol: 360 Ibs/d
j 400 $/lon $26,300 $/year

$60.600 $/year
2.91%
$910,000

st:

$1,430,000
$0.78

UAJA, State College, PA xIs
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LLLTTT B

Use existing anoxic volume as aerabic (construct separate denit facility)
Use aerated system for BOD removal only (construct separate nit/denit facility)

Add influent flow equalization tank
Other:

PROJECT: Implementing a 3 mg/L Annual Average Total Nitrogen Limit =
PREPARED FOR: USEPA, Chesapeake Bay Office
PREPARED BY: Virginia Tech with Stearns & Wheler, LLC
DATE: March 19, 2001
FACILITY: Susquehanna WWTP
LOCATION: Lancasler Area, PA
RATED FLOW: 12.0 mgd PE COD: 220 mg/L
CURRENT EFFLUENT TN: 8.0 mg/L PE TKN: 24 mg/L
EFFLUENT TN GOAL: 3.0 mg/t
NITROGEN REDUCTION: 500 Ibs/d
183 1000 lbs/yr
3650 1000 Ibs/20-years
CURRENT PROCESS (CHECK ALL THAT APPLY): [ X]MLE Existing Aerated Volume (MG) 1.9
': BEPR (A2/0, VIP, etc.) Exisling Anoxic Volume (MG): 0.944
- Bardenpho Current MLSS al Winter ADF: 3600
| __|Oxidation Ditch e
| |Lagoon (Biolac, etc.)
! Cyclical Aeration
| __|SBR
| |High-Rate Biofilter
| |Effluent Filtration
| |Other
CURRENT EFFLUENT AMIMONIA-N: <1.0 mg/L | X |From Report
From Model (at ADF and load. 15 d MCRT, 12° C winler conditions)
PROPOSED MODIFICATIONS TO GET AMMONIA < 1.0 mg/L:
No modifications required New MLSS
Raise MCRT/MLSS in existing tanks (check cfarifier capacily) Nia
Construct additional aerated volume Flow (mgd): 0
Construct additional clarifiers Flow (mgd): 0

PROPOSED MODIFICATIONS TO GET NITRATE < 1.0 mg/L:

No modifications required

X |Add downstream DeNit filter with methanol

Add downstream Nitrification Biofilter and DeNit filter with methanol

Add methanol to existing BNR process

Add downstream anoxic tank with methanol feed

Add effluent filtration '
Other:
CAPITAL COST: Equipment and Sfructures (from Page 2) $5.150.000
Electrical and Instrumentation: 12% $618.000
Yard Piping and Site Work 15% $773.000
Sublotal: $6.540 000
Contractor OH&P: 15% $981.000
Engineering and Constr. Mgmt: 15% $981.000
Subtotal: $8,500.000
Contingency: 30% $1,962.000
Total Capital Cost: $10,460,000
Capital Cost per Ib. 20-Yr. N removal: $2.87
OPERATIONS COST: Additional Horsepower (from Page 2): 240 HP
Electrical Power Cost: 0.05 $/kW $78.400 $/year
Nitrate Reduction using Methanol: 5.0 mg/L
Methanol Required: 230 gals/d
Methanot Cost: 0.75 $/gal $63.000 $/year
Separate Stage Ammonia Reduction: 0.0 _mgfL
Caustic Soda @ 25% conc. 0 gals/d
Caustic Soda Cost: 0.60 $/gal . $0 Slyear
Equipment Maintenance Cost: $85,000 S$/year
Denitrification Sludge Production w/Methanol: 720 Ibs/d
Sludge Disposal Cost: 400 $/ton $52.600 $/year
Total Annual O&M Cost: $279.000 $/year
Effective Annual Interest Rate after Inflation: 291%
20-Year Present Worth of O&M Cosls: $4,180,000
TOTAL 20-YEAR PRESENT WORTH COST: $14,640,000
Total Cost per Ib 20-Yr N removal $4.01

Susquehanna xIs
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Implementing a 3 mg/L. Annual Average Total Nitrogen Limit

Denifrification Sludge Production w/Methanol
Sludge Disposal Cos! 400 $/ton
Total Annual O&M Cost

Effective Annual Interest Rale after inflation
20-Year Present Worth of O&M Costs

TOTAL 20-YEAR PRESENT WORTH COST:
Total Cost per Ib 20-Yr N removal

$30.700 S/year

$168.200 $/year
291%
$2,520,000

$9,440,000
$4.46

PROJECT:
PREPARED FOR: USEPA, Chesapeake Bay Office
PREPARED BY: Virginia Tech with Stearns & Wheler, LLC
DATE: March 19, 2001
FACILITY: Throop WWTP
LOCATION: Lackawanna RBSA. PA
RATED FLOW: 7.0 mgd PE COD: 190 mg/L
CURRENT EFFLUENT TN: 8.0 mg/L PE TKN: 20 mg/L
EFFLUENT TN GOAL: 30 mglL
NITROGEN REDUCTION: 290 Ibs/d
106 1000 Ibs/yr
2117 1000 Ibs/i20-years
CURRENT PROCESS (CHECK ALL THAT APPLY): Iz MLE Existing Aerated Volume (MG) 2.025
| ___|BEPR (A2/0 VIP. elc) Existing Anoxic Volume (MG) 0675
|___|Bardenpho Current MLSS at Winter ADF 2300
| |Oxigation Ditch
___ILagoon (Biolac, elc )
| |Cycheal Aeration
|__|SBR
|___|High-Rate Biofilter
|__|Effiuent Filtration
|__|Cther:
CURRENT EFFLUENT AMMONIA-N: 2.4 mg/L : From Report .
| X |From Model (at ADF and load, 15 d MCRT, 12° C winter condilions)
PROPOSED MODIFICATIONS TO GET AMMONIA < 1.0 mg/L:
| __|No modifications required New MLSS
| X |Raise MCRT/MLSS in existing tanks (check clarifier capacity) 3800
| |Construct additional aerated volume Flow (mgd): 0 - |
| |Construct additional clarifiers Flow {(mgd}: 0
| |Use exisling anoxic volume as aerobic (construct separale dem
| |Use aerated system for BOD removal only (construct separate nit/denit facility)
| |Add influent flow equalization tank
|__[Other
PROPOSED MODIFICATIONS TO GET NITRATE < 1.0 mg/L:
| |No modifications required
| X |Add downstream DeNit filter with methanol
|___|Add downstream Nitrification Biofiiter and DeN.it filter with methanol
|___|Add methanol to existing BNR process
| |Add downstream anoxic lank with methanol feed
| __|Add effluent filtration
Other:
CAPITAL COST: Equipment and Structures (from Page 2) $3,400,000
Electrical and Instrumentation: 12% $408,000
Yard Piping and Site Work: 15% $510,000
Subtotal: $4,320,000
Contractor OH&P: 15% $648,000
Engineering and Constr. Mgmt: 15% $648,000
Subtotal: $5,620,000
Contingency: 30% $1,296,000
Total Capital Cost: $6,920,000
Capital Cost per Ib. 20-Yr. N removal: $3.27
OPERATIONS COST: Additional Horsepower (from Page 2): 140 HP
Electrical Power Cost: 0.05 $/kW $45,700 $/year
Nitrate Reduction using Methanol: 5.0 mg/L
Methanol Required: 130 gals/d
Methanol Cost: 0.75 $/gal $35,600 $/year
Separate Stage Ammonia Reduction: 0.0 mg/L
Caustic Soda @ 25% conc 0 gals/d
Caustic Soda Cost 060 $/gal $0 $tyear
Equipment Maintenance Cost: $56.200 S$/year
420 ibs/d

Throop. Lackawanna, PA xlis
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PROJECT: implementing a 3 mg/L Annual Average Total Nitrogen Limit

PREPARED FOR: USEPA, Chesapeake Bay Office

PREPARED BY: Virginia Tech with Stearns & Wheler, LLC

DATE: March 19, 2001

FACILITY: Susquehanna WWTP

LOCATION: Lancaster Area, PA

RATED FLOW: 12.0_mgd PECOD:__ 220 _ mg/L
CURRENT EFFLUENT TN: 80 mgiL PETKN:___24 mgiL
EFFLUENT TN GOAL: 30 mgit

NITROGEN REDUCTION: 500 Ibs/d

183 1000 lbs/yr
3650 1000 Ibs/20-years

CURRENT PROCESS (CHECK ALL THAT APPLY): z MLE Existing Aerated Volume (MG): 1.9
| |BEPR (A2/0, VIP, etc.) Existing Anoxic Volume (MG): 0.944
- Bardenpho Current MLSS at Winter ADF: __3600 |
| |Oxidation Dilch
| -~ |Lagoon (Biolac, elc.)
| ICyclical Aeration
| ISBR
|__|High-Rate Biofilter
| |Effluent Filtration
| |Other
CURRENT EFFLUENT AMMONIA-N: <1.0 mg/L I From Report
| |From Model (al ADF and load. 15 d MCRT. 12° C winter conditions)
PROPOSED MODIFICATIONS TO GET AMMONIA < 1.0 mgiL:
'__}5_ No modifications required New MLSS
| |Raise MCRT/MLSS in exisling tanks (check clarifier capacity) N/a
| |Construct additional aerated volume Flow (mgd):
| |cConstruct additional clarifiers Flow (mgd):
| |Use existing anoxic volume as aerobic (construct separate denit facility)
| |Use aerated system for BOD removal only (construct separate nit/denit facmty)
| |Add influent ﬂow equalization tank
| [Other:
PROPOSED MODIFICATIONS TO GET NITRATE < 1.0 mg/L:
| |No modifications required
| X |Add downstream DeNit filter with methanol
| |Add downstream Nitrification Biofilter and DeNit filter with methanol
| |Add methanol to existing BNR process
| |Add downstream anoxic tank with methanol feed
| |Add effluent filtration
= Olher:
CAPITAL COST: Equipment and Structures (from Page 2): $5.150.000
Electrical and Instrumentation - 12% $618.000
Yard Piping and Site Work 15% $773.000
Subtotal: $6,540.000
Contractor OH&P: . 15% $981.000
Engineering and Constr Mgmt 15% $981.000
Subtolat: $8,500,000
Conlingency: 30%  $1.962.000
Total Capital Cost: $10,460,000
Capital Cost per lb. 20-Yr. N removal: $2.87 )
OPERATIONS COST: Additional Horsepower (from Page 2): 240 HP
Electricat Power Cost: 0.05 $/kW $78.400 Slyear
Nitrate Reduction using Methanol: 5.0 mg/L
Methanol Required: 230 gals/d
Methano! Cost: 0.75 $/gal $63.000 Siyear
Separate Stage Ammonia Reduction: 0.0 mg/L
Caustic Soda @ 25% conc 0 gais/d
Causlic Soda Cost: 0.60 $/gal $0 $iyear
Equipment Maintenance Cost: $85.000 S$lyear
Denitrification Sludge Production w/Methanol: 720 lbs/d
Sludge Disposal Cost: 400 $/ton $52.,600 $/year
Total Annual O&M Cost: $279.000 $/year
Effective Annual Interest Rate after Inflation: 291%
20-Year Present Worth of O&M Costs: $4,180,000
TOTAL 20-YEAR PRESENT WORTH COST: $14,640,000
Total Cost per Ib 20-Yr N removal $4.01
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PROJECT: Implementing a 3 mg/L Annual Average Total Nitrogen Limit

PREPARED FOR: USEPA, Chesapeake Bay Office

PREPARED BY: Virginia Tech with Stearns & Wheler, LLC

DATE: March 19, 2001

FACILITY: Williamspaort Central WWTP

LOCATION: Williamsport, PA

RATED FLOW: 7.2 __mgd PECOD: 268  mgiL
CURRENT EFFLUENT TN: 18.4 mg/L " PETKN 32 mgiL
EFFLUENT TN GOAL: 3.0 mgiL

NITROGEN REDUCTION: 920 Ibs/d

336 1000 Ibs/yr
6716 1000 lbs/20-years

MLE Exisling Aerated Volume (MG) 1.061
BEPR (A2/0, VIP, efc.} Existing Anoxic Volume (MG): 0.5225
Bardenpho Current MLSS at Winter ADF 1318
Oxidation Ditch
Lagoon (Biolac, etc.)
Cyclical Aera_tion

CURRENT PROCESS (CHECK ALL THAT APPLY):

w0
[ss]
Py

High-Rate Biofilter
Effluent Filtration
Other

CURRENT EFFLUENT AMMONIA-N: 16.7 mg/L | X |Frorn Report
From Model (at ADF and load, 15 d MCRT, 12° C winler conditions)

[ LTI

(=]

mg/L:
No modifications required New MLSS
Raise MCRT/MLSS in existing tanks (check clarifier capacily) 4000
Construct additionat aerated volume Flow (mgd) 0

Construct additional clarifiers Flow (mgd): 2.88

Use existing anoxic volume as aerobic (construct separate denit facility)

Use aerated system for BOD removal only (construct separate nit/denil facility)
Add influent flow equalizauon iank

Other:

PROPOSED MODIFICATIONS TO GET AMMONIA < 1.

LT B

PROPOSED MODIFICATIONS TO GET NITRATE < 1.0 mg/L:
No modifications required

X |Add downstream DeNit filter with methanol
Add downstream Nitrification Biofilter and DeNit filter with melhanol
Add methanol to existing BNR process
Add downstream anoxic tank with methanol feed

Add effluent filtration
Other: T

CAPITAL COST: Equipment and Structures (from Page 2): $4,730,000
Electrical and Instrumentation: 12% $568,000
Yard Piping and Site Work: 15% $710,000
Subtotal: $6,010,000
Contractor OH&P: 15% $902,000
Engineering and Constr. Mgmt: 15% $902.000
Subtotal: . $7.810.000
Contingency 30%  $1,803.000
Total Capital Cost: $9,610,000
Capital Cost per Ib 20-Yr N removal $1.43 -

OPERATIONS COST: Additional Horsepower (from Page 2) 140 HP
Electrical Power Coslt 005 $/kW $45.700 $/year
Nitrale Reduction using Methanol: 5.0 mg/L
Methanol Required: 140 gais/d
Methanol Cost: 0.75 $/gal $38,300 $/year
Separate Stage Ammonia Reduction: 0.0 mg/L
Caustic Soda @ 25% conc. 0 gals/d
Caustic Soda Cost: 0.60_$/gal $0 S/year
Equipment Maintenance Cost: $78,100 $iyear
Denitrification Sludge Production wiMethanol: 430 lbs/d
Sludge Disposal Cost: 400 $ftton $31.400 $/year
Total Annual O&M Cost: $193.500 S/year
Effective Annual Interest Rate after Inflation: 2.91%
20-Year Present Worth of O&M Costs: $2,900,000

TOTAL 20-YEAR PRESENT WORTH COST: $12,510,000
Total Cost per 1b. 20-Yr N removal: $1.86
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PROJECT:
PREPARED FOR:
PREPARED BY:

1387 1000 Ibs/20-years

Implementing a 3 mg/L Annual Average Total Nitrogen Limit
USEPA, Chesapeake Bay Office
Virginia Tech with Stearns & Wheler, LLC

DATE: March 19, 2001
FACILITY: Williamsport West WWTP
LOCATION: Williamsport, PA
RATED FLOW:; 4.5 mgd PE COD: 300 mgiL
CURRENT EFFLUENT TN: 8.0 mg/L PETKN:__37 mg/L
EFFLUENT TN GOAL: 30 mglt
NITROGEN REDUCTION: 190 Ibs/d
69 1000 lbs/yr

CURRENT PROCESS (CHECK ALL THAT APPLY):

CURRENT EFFLUENT AMMONIA-N: 26 mg/L

A

LI LLIMs (<[] L]

PROPOSED MODIFICATIONS TO GET AMMONIA

PROPOSED MODIFICATIONS TO GET NITRATE <

-
o

LLL B L

LT

3

Exisling Aerated Volume (MG):
Existing Anoxic Volume (MG):
Current MLSS at Winter ADF:

MLE
BEPR (A2/0. VIP, elc.}
Bardenpho

Oxidation Ditch
Lagoon (Biolac elc)
Cyclical Aeration

SBR

High-Rate Biofiller
Effluent Fillration
Other

0.33

0.89

4500

From Report
From Model (at ADF and load, 15 d MCRT, 12° C winter conditions}

mg/L:
No modifications required

Raise MCRT/MLSS in existing tanks (check clarifier capacity)

Construct additional aerated volume Flow (mgd): 410
Construct additional clarifiers Fiow (mgd): 0 -
Use exisling anoxic volume as aerobic {construct separate denit facility)
Use aerated system for BOD removal only (construct separate nit/denit facility)
Add influent flow equalization tank

Other:

N/a

New MLSS

g/L:

No modifications required

Add downstream DeNit filter with methanol

Add downstream Nitrification Biofiller and DeNit filler with methanol
Add methanol to existing BNR process

Add downstream anoxic tank with methanol feed

Add effluent filtration

TOTAL 20-YEAR PRESENT WORTH COST:

Denitrification Sludge Production w/Methanol:
Sludge Disposal Cost:
Total Annual O8M Cost:
Effeclive Annual Interest Rate after Inflation
20-Year Present Worth of O&M Costs:

Tolat Cost per ib 20-Yr N removal

| |Other:
CAPITAL COST: Equipment and Structures (from Page 2) $4,800.000
Electrical and Instrumentation: 12% $576,000
Yard Piping and Site Work: 15% $720,000
Subtotal: $6,100,000
Contractor OH&P: 15% $915,000
Engineering and Constr. Mgmt: 15% $915,000
Subtotal: $7.930,000
Contingency: 30%  $1,830,000
Total Capital Cost: $9,760,000
Capital Cost per Ib. 20-Yr. N removal: $7.04
OPERATIONS COST: Additional Horsepower (from Page 2): 180 HP
Eiectrical Power Cost: 0.05 $/kW $58,800 $/year
Nitrate Reduction using Methanot: © .50 .mg/lL
Methanol Required: 90 gals/d
Methanol Cost: 0.75 $/gal $24.600 $iyear
Separate Stage Ammonia Reduction: 0.0 _mg/L
Causlic Soda @ 25% conc 0 gals/d
Caustic Soda Cost: 0.60 $/gal $0 S/year
Equipment Maintenance Cost: $79,300 Slyear
270 lbs/d

$19.700 Siyear

$182.400 $/year
291%
$2,740,000

400 $/ton

$12,500,000
$9.01

Williamsport West, PA xis
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PROJECT: Implementing a 3 mg/L Annual Average Total Nitrogen Limit

PREPARED FOR: USEPA, Chesapeake Bay Office

PREPARED BY: Virginia Tech with Steamms & Wheler, LLC

DATE: March 19, 2001

FACILITY: Wyoming Valley WWTP

LOCATION: Luzerme Cly. PA PE BODS: 200 mg/L
RATED FLOW: 32.0 mgd PE COD: N/a_ mg/L
CURRENT EFFLUENT TN: 8.0  mg/L PETKN: 27 _mgiL
EFFLUENT TN GOAL: 30 mg/lL

NITROGEN REDUCTION: 1330 lbs/d

485 1000 los/yr
9709 1000 Ibs/20-years

CURRENT PROCESS (CHECK ALL THAT APPLY): |z MLE Existing Aeraled Volume (MG} 1.34
|__IBEPR (A2/0, VIP. elc)) Existing Anoxic Volume (MG) 0.334
Bardenpho Current MLSS al Winter ADF: 3000

Oxidation Ditch

Lagoon (Biolac. elc)

Cychcal Aeration

SBR

High-Rate Biofilter

Effluent Filtration

Other: Schreiber Process

CURRENT EFFLUENT AMMONIA-N: <1.0 mg/L | X [From Report
From Model (at ADF and load, 15 d MCRT, 12° C winter conditicns)

Lbd LTI ]

PROPOSED MODIFICATIONS TO GET AMMONIA < 1.0 mg/L:

z No modifications required New MLSS
| __|Raise MCRT/MLSS in existing tanks (check clarifier capacity) N/a
‘|__|Construct additional aerated volume Flow (mgd): 0 .
| __|Construct additional clarifiers Flow (mgd): 0
| |Use existing anoxic voiume as aerobic (construct separate denit facility)
| |Use aerated system for BOD removal only (construct separate nit/denit facility)
|___|Add influent flow equalization tank
| |Other:
PROPOSED MODIFICATIONS TO GET NITRATE < 1.0 mgiL:

No modifications required

Add downstream DeNit filter with methanol

Add downstream Nitrification Biofilter and DeNit filter with methanol
Add methanol to existing BNR process

Add downstream anoxic tank with methanol feed

Add effluent filtration

LLLLL BT

Other:

CAPITAL COST: Equipment and Structures (from Page 2) $12,150.000
Electnical and Instrumentation: 12% $1,458,000
Yard Piping and Sile Work: 15% $1.823,000
Subtotal: $15,430,000
Contractor OH&P: 15% $2.315,000
Engineering and Constr. Mgmt: 15% $2,315,000
Subtotal: $20.060,000
Contingency: 30% $4,629,000
Total Capital Cost: $24,690,000
Capitat Cost per [b 20-Yr. N removal: $2.54

OPERATIONS COST: Additional Horsepower (from Page 2): 640 HP
Electrical Power Cost: 0.05 $/kW $209,100 $lyear
Nitrate Reduction using Methanol: 5.0 mg/L
Methanol Required: 610 gals/d
Methanol Cost: 0.75 $/gal $167.000 $lyear
Separate Stage Ammonia Reduction: 0.0 mg/L
Caustic Soda @ 25% conc. 0 gais/d
Caustic Soda Cost: 0.60 $/gal $0 S$/year
Equipment Maintenance Cost $200.600 $/year
Denttrification Sludge Production w/Methanol 1920 Ibs/d
Sludge Disposal Cost: 400 $/ton $140,200 $/year
Total Annual O&M Cost $716.900 S/year
Effective Annual Interest Rate after Inflation 291%
20-Year Present Worth of O&M Costs $10,750,000

TOTAL 20-YEAR PRESENT WORTH COST: $35,440,000
Total Cost per Ib 20-Yr N removal $3.65

Wyoming Valley xIs Page 1012



PROJECT: Implementing a 3 mg/L Annual Average Total Nitrogen Limit

PREPARED FOR: ' USEPA, Chesapeake Bay Office

PREPARED BY: Virginia Tech with Stearns & Wheler, LLC

DATE: March 19, 2001

FACILITY: York WWTP

LOCATION: York. PA

RATED FLOW: : 26.0 _mgd PE COD 200  mgrL
CURRENT EFFLUENT TN: 8.0 mg/L PE TKN 16 mgil
EFFLUENT TN GOAL: 30 mg/L

NITROGEN REDUCTION: 1080 Ibs/d

394 1000 Ibs/yr
7884 1000 Ibs/20-years

CURRENT PROCESS (CHECK ALL THAT APPLY): z MLE Existing Aerated Volume (MG): 9.01
| |BEPR (A2/0, VIP, elc) Existing Anoxic Volume (MG): 2.05
Bardenpho Current MLSS at Winter ADF: 3600

Osudation Ditch
Lagoon (Biolac, elc))
Cyclical Aeration
SBR

High-Rate Biofilter
Effluent Filtration
Other:

From Report

CURRENT EFFLUENT AMMONIA-N: 0.5 mg/L
From Model (at ADF and load, 15 d MCRT, 12° C winter conditions)

PROPOSED MODIFICATIONS TO GET AMMONIA < mg/L:
No modifications required New MLSS
Raise MCRT/MLSS in exisling tanks (check clarifier capacity) N/a
Construct additional aerated volume Flow (mgd): 0.
Construct additional clarifiers Flow {mgd): 0

Use existing anoxic volume as aerobic (construct separate denit facility)

Use aerated system for BOD removal only (construct separale nivdenit facility)
Add influent flow equalization tank

Other:

(LTI [ CTTTTT]

5
3

LLB [ L

giL:

No modifications required

Add downstream DeNit filter with methanol

Add downstream Nitrification Biofilter and DeNit filter with methanol
Add methanol to existing BNR process

Add downstream anoxic tank with methanol feed

Add effluent filtration

PROPOSED MODIFICATIONS TO GET NITRATE <

Other:

CAPITAL COST: Equipment and Structures (from Page 2): $5,450,000
Electrical and Instrumentation: 12% $654,000
Yard Piping and Site Work: 15% $818,000
Subtotal: $6,920,000
Contractor OH&P: 15% $1,038,000
Engineering and Constr. Mgmt: 15% $1.038,000
Subtotal: $9,000,000
Contingency: 30% $2,076,000
Total Capital Cost: $11,080,000
Capttal Cost per b 20-Yr N removal $1.41

OPERATIONS COST: Additional Horsepower (from Page 2) 390 HP
Electrical Power Cost 005 $/kW $127.400 S/year
Nitrate Reduction using Methanol: 5.0 mg/L
Methanol Required: 490 qals/d
Methanol Cost: 075 $/gal $134.100 Slyear
Separale Stage Ammonia Reduction: 0.0 mgi/L
Caustic Soda @ 25% conc 0 gals/d
Caustic Soda Cost: 0.60 $/gal $0 S/year
Equipment Maintenance Cost: $90,000 Styear
Denitrification Sludge Production w/Methanol: 1560 Ibs/d
Sludge Disposal Cost: 400 Siton $113,900 S/year
Tolal Annuat O&M Cost: $465,400 Slyear
Effective Annual Interest Rate after Inflation: 2.91%
20-Year Present Worth of O&M Costs: $6,980,000

TOTAL 20-YEAR PRESENT WORTH COST: $18,060,000
Total Cost per Ib, 20-Yr. N removal: $2.29

York PA xls Page 10f2
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PROJECT:
PREPARED FOR:
PREPARED BY:

Implementing a 3 mg/L Annual Average Total Nitrogen Limit
USEPA, Chesapeake Bay Office
Virginia Tech with Stearns & Wheler, LLC

4 1000 lbs/yr

DATE: March 19, 2001
FACILITY: Bowie WWTP

LOCATION: Bowie. MD

RATED FLOW: 2.2 _mgd PECOD: __ Nfa _mgiL
CURRENT EFFLUENT TN: 3.5 mgil PETKN:___Na mgt
|EFFLUENT TN GOAL: 30 mgl

NITROGEN REDUCTION: 10 lbs/d

Sludge Disposal Cost: 400 $/ton
Total Annual O&M Cost:
Effective Annual Interest Rate after Inflation:

20-Year Present Worth of O&M Costs:

TOTAL 20-YEAR PRESENT WORTH COST:
Total Cost per tb. 20-Yr N removal

Denitrification Sludge Production w/Methanol:

$700 $/year

$4,900 §/year
291%
$70,000

$590,000
$8.08

73 1000 Ibs/20-years
CURRENT PROCESS (CHECK ALL THAT APPLY): [ |MLE Existing Aerated Volume (MG) Nfa
| X |BEPR (A2/0. VIP etc} Existing Anoxic Volume (MG): MNia
| |Bardenpho Current MLSS at Winter ADF: 4000
| X |Oxidation Ditch
Lagoon (Biolac, etc.)
: Cyclical Aeration
SBR
|~ |High-Rale Biofilter
Effluent Fitration
Zl Other Anaerobic Basin loliowed by 2-stage Brush Aerator Oxidation Dilches
CURRENT EFFLUENT AMMONIA-N: 0.2 ma/L z From Repon
| |From Model (al ADF and load. 15 d MCRT, 12° C winter condttions}
PROPOSED MODIFICATIONS TO GET AMMONIA < 1.0 mg/L:
| X |No maodifications required New MLSS
- Raise MCRT/MLSS in exisling tanks (check clarifier capacity) Nia
| |Construct additional aerated volume Fiow (mgd): 0
| |Construct additional clarifiers Flow (mgd): 0
| |Use existing anoxic volume as aerobic (construct separate denit facility)
| |Use aerated system for BOD removal only (construct separate nit/denit facility)
| |Add influent flow equalization tank
Other:
PROPOSED MODIFICATIONS TO GET NITRATE < 1.0 maiL:
| |No modifications required
| |Add downstream DeNit filter with methanol
| |Add downstteam Nitrification Biofilter and DeNit filter with methanol
| X |Add methanol to existing BNR process
| |Add downstream anoxic tank with methanol feed
| |Add effiuent filtration
|__|Other:
CAPITAL COST: Equipment and Structures (from Page 2} $250.000
Electrical and Instrumentation 12% $30.000
Yard Piping and Site Work 15% $38 000
Subtotal $320,000
Contractor OH&P: 15% $48.000
Engineering and Constr. Mgmt: 15% $48.000
Subtotal: $420,000
Contingency: 30% $96.000
Total Capital Cost: $520,000
Capital Cost per lb. 20-Yr. N removal: $7.12
OPERATIONS COST: Additional Horsepower (from Page 2): 0 HP
Electrical Power Cost: 0.05 $/kW $0 $lyear
Nitrate Reduction using Methanol: 0.5 mg/L
Methanol Required: 0 gals/d
Methanol Cost: 0.75 $/gal $0 Siyear
Separate Stage Ammonia Reduction: 0.0 _mg/L
Caustic Soda @ 25% conc 0 gals/d
Causlic Soda Cost: 0.60 $/gal $0 $iyear
Equipment Maintenance Cost: $4,200 $l/year
10 Ibs/d

Bowie, MD xis
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PROJECT: Implementing a 3 mg/L Annual Average Total Nitrogen Limit

PREPARED FOR: USEPA, Chesapeake Bay Office
PREPARED BY: Virginia Tech with Stearns & Wheler, LLC
DATE: March 11, 2001

FACILITY: Brunswick WWTP

LOCATION: Brunswick, MD

RATED FLOW: 0.7  magd

CURRENT EFFLUENT TN: 8.0 mg/L

EFFLUENT TN GOAL: 30 mg/L

NITROGEN REDUCTION: 30 Ibs/d

11 1000 Ibsiyr
219 1000 Ibsi20-years

PECOD __ 280 mgll
PETKN: 34 mgilL

MLE
BEPR {A2/0. VIP, etc)
Bardenpho
Oxidation Dilch
Lagoon (Biolac. etc)
Cyclical Aeration
| ISBR

High-Rale Brofilter
Effluent Filtration
Other:

CURRENT PROCESS (CHECK ALL THAT APPLY):

L[]

[

L]

Existing Aerated Volume (MG): 0.234
Existing Anoxic Volume (MG) *
Current MLSS at Winter ADF 3500

~ Cyclically Aerated

CURRENT EFFLUENT AMMONIA-N: <1.0 mg/L [ X [From Report

o

PROPOSED MODIFICATIONS TO GET AMMONIA < 1.0 mg/L:

From Model (at ADF and load, 15 d MCRT, 12° C winter condilions)

E No modifications required New MLSS
| __|Raise MCRT/MLSS in existing tanks (check clarifier capacity) N/a
| |Construct additional aerated volume Flow (mgd): 0:
| |Construct additional clarifiers Flow (mgd): 0.
| |Use existing anoxic volume as aerobic (construct separate denit facility)
| |Use aerated system for BOD removal only (construct separate nit/denit facility)
Add influent flow equalization tank
:‘ Other:
PROPOSED MODIFICATIONS TO GET NITRATE < 1.0 mgiL:
|___|No modifications required
| X |Add downstream DeNit filter with methanol
Add downstream Nilrification Biofilter and DeNit filter with methanol
| |Add methanol to existing BNR process
| |Add downstream anoxic tank with methanol feed
| |Add effluent filtration
| |Other
CAPI|TAL COST: Equipment and Structures (from Page 2) $1.300 000
Electncal and Insirumentation 12% $156.000
Yard Piping and Site Work: 15% $195,000
Subtotal: $1.650.000
Contractor OH&P: 15% $248.000
Engineering and Constr. Mgmt: 15% $248.000
Subtotal: $2,150,000
Contingency: 30% $495,000
Total Capital Cost: $2,650,000
Capital Cost per Ib. 20-Yr. N removal: $12.10
OPERATIONS COST: Additional Horsepower (from Page 2): 10 HP
Electricat Power Cost: 0.05 $/&W $3,300 Slyear
Nitrate Reduction using Methanol: 5.0 _mgiL
Methanol Required: 10 gals/d
Methanol Cost: 0.75 $/gal $2,700 Slyear
Separate Stage Ammonia Reduction: 0.0 mg/l
Caustic Soda @ 25% conc 0 gals/d
Caustic Soda Cost: 060 $/qal SO Slyear
Equipment Maintenance Cost: $21.500 Slyear
40 1bs/d

Denitrification Sludge Production wiMethanol
Sludge Disposal Cost: 400 $/ton
Total Annual Q&M Cost

Effeclive Annual Interest Rate after Inflation
20-Year Present Worlh of O&M Costs:

TOTAL 20-YEAR PRESENT WORTH COST:
Tota!l Cost per ib. 20-Yr. N removal

$2.900 S/year

$30 400 Styear
291%
$460,000

$3,110,000
$14.20

Brunswick, MD xis
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PROJECT: implementing a 3 mg/L Annual Average Total Nitrogen Limit

PREPARED FOR: USEPA, Chesapeake Bay Office

PREPARED BY: Virginia Tech with Stearns & Wheler, LLC

DATE: March 10, 2001

FACILITY: Chestertown WWTP

LOCATION: . Kent Couniy, MD

RATED FLOW: 0.9 mgd PECOD:__ N/a _mgit
CURRENT EFFLUENT TN: 8.0 mgiL PETKN: __ Na mgiL
EFFLUENT TN GOAL: 30 mgiL

NITROGEN REDUCTION: 40 Ibs/d

15 1000 (bs/yr
292 1000 Ibs/20-years

MLE Existing Aeraled Volume (MG): N/a
BEPR (A2/0, VIP, elc)) Existing Anoxic Volume (MG): Nia
Bardenpho Current MLSS at Winter ADF: Nia
Oxidation Dilch
Lagoon (Biolac, elc)
Cyclical Aeration
SBR .
High-Rate Biofilter
Effluent Filtration
Other:

CURRENT PROCESS (CHECK ALL THAT APPLY):

From Report

CURRENT EFFLUENT AMMONIA-N: 3.0 mg/L
From Model (al ADF and load. 15 d MCRT, 12° C winter conditions)

mg/L:

No modifications required New MLSS
Raise MCRT/MLSS in existing tanks (check clarfier capacily) N/a
Construct additional aerated volume Flow (mgad) 0
Construct additional clarifiers Flow (mgd) 0

Use exisling anoxic volume as aerobic (construct separale denit facility)

Use aerated system for BOD removal only (construct separate nivdenit facility)
Add influent flow equalization tank

Other: Improve lagoon operation wiflow pattern and diffuser changes.

PROPOSED MODIFICATIONS TO GET AMMONIA <

DLLILL T s U LI TTTT]

P
3

b LLLTLI

glL:

No modifications required

Add downstream DeN:it filter with methanol

Add downstream Nitrification Biofilter and DeNit filter with methanol
Add methanol to existing BNR process

Add downstream anoxic tank with methanol feed

Add effluent filtration

Other: Minor operational changes in lagoon

PROPOSED MODIFICATIONS TO GET NITRATE <

CAPITAL COST: Equipment and Structures (from Page 2): $50,000
Electrical and Instrumentation: 12% $6,000
Yard Piping and Site Work: 15% $8,000
Subtotal: $60,000
Contractor OH&P: 15% $9,000
Enaineering and Consir Mgmt 15% $9.,000
Suptotal $80,000
Contingency 30% $18.000
Total Capital Cost: $100,000
Capital Cost per lb 20-Yr N removal: $0.34

OPERATIONS COST: Additional Horsepower (from Page 2): 0 HP
Electrical Power Cost: 0.05 $/kW $0 $/year
Nitrate Reduction using Methanol: 0.0 mg/L
Methanol Required: 0 gals/d
Methanol Cost: 0.75 $/gal $0 Siyear
Separale Stage Ammonia Reduction: 0.0 mg/L
Caustic Soda @ 25% conc 0 gals/d
Caustic Soda Cost: 0.60 $/gal $0 $/year
Equipment Maintenance Cost: $800 $lyear
Denitrification Sludge Production w/Methanol: 0 lbs/d
Sludge Disposal Cost: 400 $fton $0 Slyear
Total Annual Q&M Cost: $800 $/year
Effective Annual Interest Rate after Inflation: 2.91%
20-Year Present Worth of O&M Costs: $10,000

TOTAL 20-YEAR PRESENT WORTH COST: $110,000
Total Cost per Ib 20-Yr N removal: $0.38

Chestertown. MD xis Page 10l 2



PROJECT:
PREPARED FOR:
PREPARED BY:

implementing a 3 mg/L Annual Average Total Nitrogen Limit
USEPA, Chesapeake Bay Office
Virginia Tech with Stearns & Wheler, LLC

DATE: March 19, 2001
FACILITY: Crisfield WWTP
LOCATION: Crisfield, VA
RATED FLOW: 1.2 mgd PECOD __ 345 mg/L
CURRENT EFFLUENT TN: 8.0 mall PETKN ___ 25  mgrl
EFFLUENT TN GOAL: 30 mg/L
MNITROGEN REDUCTION: 50 Ibs/d
18 1000 Ibs/yr
365 1000 Ibs/20-years
CURRENT PROCESS (CHECK ALL THAT APPLY): : MLE Existing Aerated Volume (MG): ___ 0.349
| X |BEPR (A2/0, VIP, etc ) Exisling Anoxic Volume (MG): 0.167
| |Bardenpho Current MLSS at Winter ADF: 3700
| |Oxidation Dilch
|___|Lagoon (Biolac, etc )
[ |Cyclical Aeration
|__ISBR
| |High-Rate Biofilter
| |Effluent Filtration
| |Other
CURRENT EFFLUENT AMMONIA-N: 0.5 mg/L | X |From Report
From Model (at ADF and load, 15 d MCRT, 12° C winter conditions)
PROPOSED MODIFICATIONS TO GET AMMONIA < 1.0 mg/L:
No modifications required New MLSS
N/a

PROPOSED MODIFICATIONS TO GET NITRATE < 1.

-
o
-

Raise MCRT/MLSS in existing lanks (check clarifier capacity)

Construct additional aerated volume Flow (mgd): 0
Construct additional clarifiers Flow (mgd): 0

Use existing anoxic volume as aerobic (construct separate denit facility)
Use aerated system for BOD removal only (construct separale nit/denit facility)
Add influent flow equalization tank

Olher

LI

ngll:

No modifications required

Add downstream DeNit filter with methanol

Add downstream Nitrification Biofiller and DeNit filter with methanol
Add methanol to existing BNR process

Add downstream anoxic tank with methanol feed

L[]

Add effluent filtration
Other s
CAPITAL COST: Equipment and Structures (from Page 2): $1,370,000
Electrical and Instrumentation: 12% $164,000
Yard Piping and Site Work: 15% $206,000
Subtotal: $1.740,000
Contractor OH&P: 15% $261.000
Engineering and Constr. Mgmt: 15% $261,000
Subtotal: $2,260.000
Contingency: 30% $522.000
Tolal Capital Cost: $2,780,000
Capttal Cost per lb 20-Yr N removal $7.62
OPERATIONS COST: Additional Horsepower (from Page 2) 20 HP
Electncal Power Cosl: 005 $/kW $6.500 $/year
Nitrate Reduction using Methanol 5.0 mg/L
Methanol Required: 20 gals/d
Methanol Cost 075 $/gal 55,500 Siyear
Separate Stage Ammonia Reduction: 0.0 mg/L
Caustic Soda @ 25% conc 0 gals/d
Caustic Soda Cost: 0.60 $/gal $0 $lyear
Equipment Maintenance Cost: $22,600 S/year
Denitrification Sludge Production w/Methanol. 70 Ibs/d
Sludge Disposal Cost: 400 $/ton $5.100 $iyear
Total Annual O&M Cost: $39.700 S/year
Effective Annual Interest Rate afler Inflation: 2.91%
20-Year Present Worth of O&M Costs: $600,000
TOTAL 20:-YEAR PRESENT WORTH COST: $3,380,000
Total Cost per b 20-Yr N removal: $9.26

Crnsfield MD xis
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PROJECT:
PREPARED FOR:
PREPARED BY:

Implementing a 3 mg/L Annual Average Total Nitrogen Limit

USEPA, Chesapeake Bay Office
Virginia Tech with Stearns & Wheler, Lee

DATE: March 19, 2001

FACILITY: Easton WWTP

LOCATION: Easton, MD

RATED FLOW: 2.0 mgd PE COD:___220 mg/L
CURRENT EFFLUENT TN: 9.1 mgil PETKN: ___30-__mgl
EFFLUENT TN GOAL: 3.0 mg/ll

NITROGEN REDUCTION: 100 |bs/d

a7 1000 Ibs/yr
730 1000 lbs/20-years

Existing Aerated Volume (MG): Nia
Existing Anoxic Volume (MG): Nia
Current MLSS al Winter ADF: Nia

MLE

BEPR (A2/0, VIP, etc)
Bardenpho

Oxidation Ditch
Lagoon (Biolac. etc )
Cyclical Aeration

SBR

High-Rate Biofilter
Effluent Filtration
Other Overland Flow of Lagoon Effluent

CURRENT PROCESS (CHECK ALL THAT APPLY):

From Reporl

mg/L
From Model (at ADF and load, 15 d MCRT, 12° C winter conditions)

CURRENT EFFLUENT AMMONIA-N: 3.4

magill:

No modifications required New MLSS
Raise MCRT/MLSS in existing tanks (check clarifier capacity) - Nla
Construct additional aerated volume Flow (mgd): (e
Construct additional clarifiers Flow (mgd): 0

Use existing anoxic volume as aerobic (construct separate denit facility)

Use aerated system for BOD removal only (construct separate nit/denit facility)
Add influent flow equalization tank

Other: Nitrification BAF

PROPOSED MODIFICATIONS TO GET AMMONIA <

BLLLILL D Lhd b LIT B [ ]]

PROPOSED MODIFICATIONS TO GET NITRATE < 1.0 mg/L:
No modifications required
Add downstream DeNit filter with methanol
X |Add downstream Nitrification Biofilter and DeNit filter with methanol
Add methanol to existing BNR process
Add downstream anoxic tank with methanol feed

Add effluent filtration

Other:

CAPITAL COST: Equipment and Structures (from Page 2) $2.800.000
Eleclrical and Instrumentation: 12% $336.000
Yard Piping and Site Work: 15% $420,000
Subtotal: $3.560.000
Contractor OH&P: 15% $534,000
Engineering and Constr. Mgmt: 15% $534,000
Subtotal: $4.630,000
Contingency: 30%  $1,068,000
Total Capital Cost: $5,700,000
Capital Cost per Ib. 20-Yr. N removal: $7.81

OPERATIONS COST: Additional Horsepower (from Page 2): 80 HP
Electrical Power Cost: 0.05 $kW $26,100 $/year
Nitrate Reduction using Methanot: 6.1 _mg/L
Methanol Required: 50 gals/d
Methanol Cost: 0.75 $igal $13.700 $/year
Separate Stage Ammonia Reduclion: 0.0 mg/L
Caustic Soda @ 25% conc 0 gals/d
Caustic Soda Cost: 0.60 $/gal $0 $lyear
Equipment Maintenance Cost: $46,300 $/year

150 Ibs/d

Denitrification Sludge Production w/iMethanol:
Sludge Disposal Cost: 400 $/ton
Total Annual O&M Cost:

$11,000 $/year
$97.100 $/year

Effective Annual Interest Rale after inflation 2.91%
20-Year Present Worth of O&M Cosls. $1,460,000

TOTAL 20-YEAR PRESENT WORTH COST: $7,160,000
$9.81

Total Coslt per Ib. 20-Yr N removal

Easton. MD xis Page 10f 2



PROJECT: Implementing a 3 mg/L Annual Average Total Nitrogen Limit

PREPARED FOR: USEPA, Chesapeake Bay Office

PREPARED BY: Virginia Tech with Stearns & Wheler, LLC

DATE: March 10, 2001

FACILITY: Elkton WWTP

LOCATION: Cecil County, MD

RATED FLOW: 27 magd PECOD: 344 mgll
CURRENT EFFLUENT TN: 8.0 mg/L PETKN ___ 28 mg/L
EFFLUENT TN GOAL: 30 mglL

NITROGEN REDUCTION: 110 Ibs/d

40 1000 ibsiyr

803 1000 Ibs/20-years

CURRENT PROCESS (CHECK ALL THAT APPLY):

CURRENT EFFLUENT AMMONIA-N:  <1.0

3
@
=

[ (TR

PROPOSED MODIFICATIONS TO GET AMMONIA < 1.

PROPOSED MODIFICATIONS TO GET NITRATE <

Lagoon (Brolac. etc )
Cyclical Aeration
SBR

High-Ralte Biofilter
Effluent Filtration
Other:

| |MLE Existing Aeraled Volume (MG): N/ia

| |BEPR (A2/0, VIP elc) Exisling Anoxic Volume (MG): N/a

| [Bardenpho Current MLSS at Winter ADF: Nfa
Owdation Ditch

From Reporl
From Model (at ADF and load. 15 d MCRT, 12° C winter conditions)

o

mg/l.:

Construct additional aerated volume Flow (mgd): 0

Construct additional clarifiers Flow (mgd): 0

Use existing anoxic volume as aerobic (construct separale denit facility)

Use aerated system for BOD removal only (construct separate nit/denit facility)
Add influent flow equalization tank

Other: .

Na modifications required New MLSS
Raise MCRT/MLSS in existing tanks (check clarifier capacity) ~ Nia

LLLLTTT ¥

-
Q
— |

nglL:

No modifications required

Add downstream DeNit filter with methanol

Add downstream Nitrificalion Biofilter and DeNit filler with methanol
Add methanol o existing BNR process

Add downstream anoxic tank with methanol feed

Add effluent filtration

Other Add more methanol lo existing Denite Fillers

bl LI LLLF

CAPITAL COST: Equipment and Structures (from Page 2): S0
Electrical and Instrumentation: 12% 30
Yard Piping and Site Work: 15% $0
Subtotal: S0
Contracior OH&P: 15% $0
Engineering and Constr. Mgmt: 15% S0
Subtotal: S0
Contingency: 30% S0
Total Capital Cost: $0
Capital Cost per Ib. 20-Yr. N removal: $0.00

OPERATIONS COST: Additional Horsepawer (from Page 2): 0 HP
Electrical Power Cost. 0.05 $/kW $0 S$iyear
Nitrate Reduction using Methanol: 5.0 mg/L
Methanol Required: 50 gals/d
Methanol Cost: 0.75 $/gal $13.700 $lyear
Separale Stage Ammonia Reduction: 0.0 mgiL
Causlic Soda @ 25% conc 0 gais/d
Causlic Soda Cost: © 060 $/gal $0 Siyear
Equipment Maintenance Cost: S0 Slyear
Denitrification Sludge Production w/Methanol 160 lbs/d
Sludge Disposal Cost: 400 Sion $11.700 $iyear
Tolal Annual O&M Cost 525.400 Siyear
Effective Annual Interest Rate afler Inflation 291%
20-Year Present Worth of O&M Costs $380,000

TOTAL 20-YEAR PRESENT WORTH COST: $380,000
Total Cost per Ib. 20-Yr. N removal $0.47

Elkton, MD xls
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PROJECT:
PREPARED FOR:
PREPARED BY:
DATE:

FACILITY:

Implementing a 3 mg/L Annual Average Total Nitrogen Limit
USEPA, Chesapeake Bay Office
Virginia Tech with Stearns & Wheler, LLC

March 9, 2001

Federalshurg WWTP

LOCATION:

Caroline County. MD

RATED FLOW:

CURRENT EFFLUENT TN:
EFFLUENT TN GOAL:
NITROGEN REDUCTION:

0.76 _mgd

18.0__mglL

30  mgl
90  Ibs/d

33 1000 Ibs/yr
657

PE COO: 332

mg/L
PE TKN: 20

mg/L

1000 Ibs/20-years

CAPITAL COST:

OPERATIONS COST:

CURRENT PROCESS (CHECK ALL THAT APPLY}):

CURRENT EFFLUENT AMMONIA-N: 0.5 mg/L

PROPOSED MODIFICATIONS TO GET AMMONIA <

PROPOSED MODIFICATIONS TO GET NITRATE <

-
(=]
=

N/a
Nia
N/a

Exisling Aerated Volume (MG):
Existing Anoxic Volume (MG):
Current MLSS atl Winter ADF:

MLE

BEPR (A2/0, VIP, etc.)
Bardenpho

Oxidation Dilch
Lagoon (Biolac, etc.)
Cyclical Aeration

SBR

High-Rate Biofilter
Effluent Fillration
Other: Trickling Filter valh effluent filtration

From Report
From Model (at ADF and load, 15 d MCRT, 12° C winter conditions)

mg/L:

No modifications required

Raise MCRT/MLSS in existing tanks (check clarifier capacity)

Construct additional aerated volume Flow (mgd): 4]
Construct additional clarifiers Flow (mgd): 0

Use existing anoxic volume as aerabic (construct separate denit facility)
Use aerated system for BOD removal only (construct separate nit/denit facility)

Add influent flow equalization tank
Other:

Nia

LILLLITT s [ L LITTTTTT]

New MLSS

ngil:

No modifications required

Add downstream DeNit filter with methanol

Add downstream Nilrification Biofilter and DeN:it filter with methanol
Add methanol to existing BNR process

Add downstream anoxic tank with methanol feed

LLLTT =

Add effluent filtration
Other_ LT A,

Equipment and Structures (from Page 2): $1,300,000
Electrical and Instrumentation: 12% $156,000
Yard Piping and Site Work: 15% $195,000
Subtotal: $1,650,000
Contractor OH&P: 15% $248,000
Engineering and Constr. Mgmt: 15% $248,000
Subtotal: $2,150,000
Conlingency: 30% $495,000
Total Capital Cost: $2,650,000
Capital Cost per Ib. 20-Yr. N removal: $4.03
Additional Horsepower (from Page 2): 20 HP
Electrical Power Cost: 0.05 $/kW $6,500 $/year
Nitrate Reduction using Methanol: 15.0 mg/L
Methanol Required: 40 gais/d
Methanol Cost: 0.75 $/gal $11,000 $/year
Separate Stage Ammonia Reduction: 0.0 mg/L
Causlic Soda @ 25% conc. 0 gals/d
Caustic Soda Cost: 0.60 $/gal $0 $/year
Equipment Maintenance Cost: $21,500 S$iyear
Denitrification Sludge Production w/Methanol: 140 Ibs/d
Sludge Disposal Cost: 400 $iton $10,200 $/year
Total Annual O&M Cost: $49,200 $/year
Effective Annual Interest Rate afler Inflation: 291%
20-Year Present Worth of O&M Costs: $740,000

$3,390,000

$5.16

TOTAL 20-YEAR PRESENT WORTH COST:

Tolal Cost per Ib. 20-Yr. N removal:

Federaisburg$.xls
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Implementing a 3 mg/L Annual Average Total Nitrogen Limit
USEPA, Chesapeake Bay Office
Virginia Tech with Stearns & Wheler, LLC

PROJECT:
PREPARED FOR:
PREFARED BY:

DATE: March 19, 2001

FACILITY: Georges Creek WWTP

LOCATION: Alleghany County, MD

RATED FLOW: 0.6 _mgd PECOD: _ 365  mg/L
CURRENT EFFLUENT TN: 10.0_mgil PETKN: _22 mgL
EFFLUENT TN GOAL: 30  mgll

NITROGEN REDUCTION: 40 Ibs/d

15 1000 lbs/yr
292 1000 Ibs/20-years

Existing Aeraled Volume (MG) 0.4956
Existing Anoxic Volume (MG) 0.2124
Current MLSS al Winter ADF 2700

CURRENT PROCESS (CHECK ALL THAT APPLY): [ X |MLE
BEPR (A2/0. VIP etc)

Bardenpho
Oxidation Dilch
Lagoon (Biolac elc)
Cychcal Aeration
S8R

High-Rale Brofilter
Effluent Filtration
Other: Oxidation Difch modified to two step-feed MLE Units

L[]

From Report

CURRENT EFFLUENT AMMONIA-N: 05  mg/lL
From Model (at ADF and-load, 15 d MCRT, 12° C winler conditions)

[ BT

PROPOSED MODIFICATIONS TO GET AMMONIA < 1,0 mg/L:
X |No modifications required New MLSS

Raise MCRT/MLSS in existing tanks (check clarifier capacity) Nia
Construct additional aerated volume Flow {mgd): 0

Construct additional clarifiers Flow (mgd): 0

Use existing anoxic volume as aerobic (construct separate denit facility)

Use aerated system for BOD removal only (construct separate nit/denit facility)
Add influent flow equalization tank

Other:

>

HENRNER

>
3

LLLLT I8

gfL:

No modifications required

Add downstream DeNit filter with methanol

Add downstream Nitrification Biofilter and DeNit filter with methanol
Add methanol lo exisling BNR process

Add downstream anoxic tank with methanol feed

Add effluent filtration

PROPOSED MODIFICATIONS TO GET NITRATE <

Denitrification Sludge Production w/Methanol
Sludge Disposal Cost: 400 $/ton

Total Annual O&M Cost

Total Cost per Ib 20-Yr N removal

Other
CAPITAL COST: Equipment and Structures (from Page 2) $1,300.000
Electrical and Instrumentation: 12% $156,000
Yard Piping and Site Work: 15% $195,000
Subtotal: $1,650.000
Contractor OH&P: 15% $248.000
Engineering and Constr. Mgmt: 15% $248,000
Subtotal: $2,150,000
Contingency: 30% $495,000
Total Capital Cost: $2,650,000
Capital Cost per Ib. 20-Yr. N removal: $9.08
OPERATIONS COST: Additional Horsepower (from Page 2): 10 HP
Electrical Power Cost: 005 $/kW $3,300 $/year
Nitrate Reduction using Methanol: ~_ 7.0 mg/L
Methanol Required: 20 gals/d
Methanol Cost: 075 $/gal §5.500 $/year
Separate Stage Ammonia Reduction 0.0 mg/t
Caustic Soda @ 25% conc 0 gals/d
Caustic Soda Cost: 060 $/gal S0 $iyear
Equipment Maintenance Cost: $21.500 S$/year
50 Ibs/d

$3.700 $/year
$34 000 $/year

Effective Annual Inlerest Rate after Infiation 291%

20-Year Present Worlh of O&M Cosls $510,000

TOTAL 20-YEAR PRESENT WORTH COST: $3,160,000
$10.82

Georges Creek, MD xIs
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PROJECT: Implementing a 3 mg/L Annual Average Total Nitrogen Limit

PREPARED FOR: USEPA, Chesapeake Bay Office

PREPARED BY: Virginia Tech with Stearns & Wheler, LLC

DATE: March 19, 2001

FACILITY: Havre de Grace WWTP

LOCATION: Havre de Grace. MD

RATED FLOW: 1.9  mgd PECOD:__ Nia__mg/L
CURRENT EFFLUENT TN: 8.0 mg/L PETKN: __Nfa _mgiL
EFFLUENT TN GOAL: 30 mg/L

NITROGEN REDUCTION: 80 Ibs/d

29 1000 Ibsfyr
584 1000 Ibs/20-years

MLE Existing Aerated Volume (MG): N/a
BEPR (A2/0, VIP, etc)) Existing Anoxic Volume (MG): N/a
Bardenpho Current MLSS at Winter ADF: Nia
Oxidation Ditch

Lagoon (Biolac, etc.)

Cyclical Aeration

SBR

High-Rate Biofilter

Effluent Filtration

Olher MLE with Recycle from RBCs in Series before Clanfier

CURRENT PROCESS (CHECK ALL THAT APPLY):

CURRENT EFFLUENT AMMONIA-N: <1.0 _mg/L{ X |From Reporl
From Model (at ADF and load. 15 d MCRT. 12° C winter conditions)

Lo BLILITTT] 1M

PROPOSED MODIFICATIONS TO GET AMMONIA < 1.0 mg/L:
X |No modifications required New MLSS
Raise MCRT/MLSS in existing tanks (check clarifier capacity) N/a
Construct additional aerated volume Flow (mgd): 0

Conslruct additional clarifiers Flow (mgd}: 0

Use existing anoxic volume as aerobic (construct separate denit facility)

Use aerated system for BOD removal only (construct separate nit/denit facility)
Add influent flow equalization tank

Other: )

LLLTTIT

PROPOSED MODIFICATIONS TO GET NITRATE < 1.0 mg/L:
No modifications required
X |Add downstream DeNit fitter with methanot
Add downstream Nitrification Biofilter and DeNit filter with methanol
Add methanol to existing BNR process
Add downstream anoxic tank with methanol feed

Add effluent filtration
Other: Sl
CAPITAL COST: Equipment and Structures (from Page 2): $1,620,000
Electrical and Instrumentation: 12% $194,000
Yard Piping and Site Work: 15% $243,000
Subtotal: $2.060.000
Contractor OH&P: 15% $309,000
Engineering and Constr Mgmt 15% $309.000
Sublotal: $2.680,000
Contlingency 30% $618.000
Total Capttal Cost: $3,300,000
Capttal Cost per Ib 20-Yr N removal $5.65
OPERATIONS COST: Additional Horsepower (from Page 2) 40 HP
Electrical Power Cost: 0.05 $/kW $13,100 $/year
Nitrate Reduction using Methanol: 5.0 mg/L
Methanol Required: 40 gals/d
Methanol Cost: . 075 $/gal $11,000 $iyear
Separate Stage Ammonia Reduction: 0.0 mgit
Caustic Soda @ 25% conc 0 gals/d
Caustic Soda Cost: 0.60 $/gal $0 Siyear
Equipment Maintenance Cost: $26,800 $iyear
Denitrification Sludge Production w/Methanol 110 tbs/d
Sludge Disposal Cost: 400 $/ton $8,000 $/year
Total Annuat O&M Cost: $58,900 $/year
Effective Annual Interest Rale after Inflation: 2.91%
20-Year Present Worth of O&M Costs: $880,000
TOTAL 20-YEAR PRESENT WORTH COST: $4,180,000
Total Cost per tb. 20-Yr N removal $7.16

Havre de Grace MD xls Page 10f2



PROJECT: Implementing a 3 mg/L Annual Average Total Nitrogen Limit

PREPARED FOR: USEPA, Chesapeake Bay Office

PREPARED BY: Virginia Tech with Stearns & Wheler, LLC

DATE: March 19, 2001

FACILITY: indian Head WWTP

LOCATION: Indian Head,, MD

RATED FLOW: 0.5 _mgd PECOD:__430 mgiL
CURRENT EFFLUENT TN: 10.5  mg/L PETKN: ___ 28 mgil
EFFLUENT TN GOAL: 30 mgll

NITROGEN REDUCTION: 30 lbs/d

11 1000 Ibs/yr
219 1000 Ibs/20-years

CURRENT PROCESS (CHECK ALL THAT APPLY): MLE Existing Aerated Volume (MG) 0.037
BEPR (A2/0 VIP elc) Existing Anoxic Volume (MG) 0.259
Bardenpho Current MLSS al Winter ADF 2800

Oxidation Ditch
Lagoon (Biolac, elc))
Cyclical Aeration

w
[se}
el

High-Rate Biofilter
Effluent Filtration
Other

CURRENT EFFLUENT AMMONIA-N: 0.5 mg/L | X {From Reporl
From Model (at ADF and load, 15 d MCRT, 12° C winter conditions)

Lbd LLLITTTTT

PROPOSED MODIFICATIONS TO GET AMMONIA < 1.0 mg/L:

No modifications required New MLSS
Raise MCRT/MLSS in existing tanks (check clarifier capacity) N/a
Construct additional aerated volume Flow (mgd): 0

Conslruct additional clarifiers Flow (mgd): 0

Use existing anoxic volume as aerobic (construct separate denit facility)

Use aerated system for BOD removal only (construct separate nit/denit facility)
Add influent flow equalization tank

Other:

LLLTTTT D

-
(=1
-

LI [T

ngiL:

No modifications required

Add downstream DeNit filter with methanol

Add downstream Nilrification Biofilter and DeNit filter with methanot
Add melhanol to existing BNR process

Add downstream anaxic tank with methanol feed

PROPOSED MODIFICATIONS TO GET NITRATE <

Add effluent filtration
Other:
CAPITAL COST: Equipment and Structures (from Page 2). $250,000
Electrical and Instrumentation: 12% $30,000
Yard Piping and Site Work: 15% $38.000
Subtotal: $320,000
Contractor OH&P: 15% $48,000
Engineering and Constr. Mgmt: 15% $48,000
Sublotal: $420,000
Contingency: 30% $96,000
Total Capital Cost: $520,000
Capital Cost per Ib. 20-Yr. N removal: $2.37
OPERATIONS COST: Additional Horsepower (from Page 2): 0 HP
Electrical Power Cost: 0.05 $/kW $0 S$/year
Nitrate Reduction using Methanol: 7.5 mg/L
Methanol Required: 10 gals/d
Methano! Cost: 075 $fgat $2,700 $/year
Separale Slage Ammonia Reduction 0.0 mgiL
Causlic Soda @ 25% conc 0 gals/d
Caustic Soda Cost 060 $/gal $0 $/year
Equipment Maintenance Cost: $4.200 $iyear
Denitrification Sludge Production w/iMethanol 50 bs/d
Sludge Disposal Cost: 400 $ion $3.700 $lyear
Total Annual Q&M Cost: $10.600 $/year
Effective Annual interest Rate after inflation: 2.91%
20-Year Present Worth of O&M Costs: $160,000
TOTAL 20-YEAR PRESENT WORTH COST: $680,000
Total Cost per Ib. 20-Yr. N removal: $3.11

Indian Head, MD xis Page 1 0f 2



PROJECT:
PREPARED FOR:
PREPARED BY:

Implementing a 3 mg/L

Virginla Tech with Stea

USEPA, Chesapeake Bay Office

Annual Average Total Nitrogen Limit

rns & Wheler, LLC

Total Cost per lb. 20-Yr.

DATE: March 9, 2001
FACILITY: Mattawoman WTTP
LOCATION: Charles County. MD
RATED FLOW: 150 mgd PE COD: 104 mg/L
CURRENT EFFLUENT TN: 30 mglL * PE TKN: 28 mg/L
EFFLUENT TN GOAL: 30 mgiL * The plant is currently being upgraded
NITROGEN REDUCTION: -0 Ibs/d to a Bardenpho with the ability to add
0 1000 Ibs/fyr methanol so 3 TN will be achievable
¢} 1000 Ibs/20-years
CURRENT PROCESS (CHECK ALL THAT APPLY): : MLE Existing Aerated Volume (MG): N/a
BEPR (A2/0, VIP, etc) Existing Anoxic Volume (MG): Nia
(Under Design - March 2001) z Bardenpho Current MLSS at Winter ADF: Nia
| |Oxidation Dilch
| |Lagoon (Biolac, etc )
| [Cyclical Aeration
| _|SBR
| [High-Rate Biofilter
| |Effluent Filtration
| |Other:
CURRENT EFFLUENT AMMONIA-N: .0.5 mg/L —_X— From Reporl  «
|__|From Model (at ADF and load, 15 d MCRT, 12° C winter conditions)
PROPOSED MODIFICATIONS TO GET AMMONIA < 1.0 mg/L:
| X |No modifications required New MLSS
| |Raise MCRT/MLSS in existing tanks (check clarifier capacity) N/a
| |Construct additional aerated volume Flow (mgd): 0
| |Construct additional clarifiers Flow (mgd): 0
| |Use existing anoxic vofume as aerobic (construct separate denit facility)
|| Use aerated system for BOD removal only (construct separate nit/denit facility)
Add influent flow equalization tank
| — !
|__|Other:
PROPOSED MODIFICATIONS TO GET NITRATE < 1.0 mg/L:
| X |No modifications required
| Add downstream DeNit filter with methanol
| |Add downstream Nitrification Biofilter and DeNit filter with methanol
| |Add methanol to existing BNR process
| |Add downstream anoxic tank with methano! feed
[ |Add effluent filtration
| |Other:
CAPITAL COST: Equipment and Structures (from Page 2): $0
Electrical and Instrumentation: 12% $0
Yard Piping and Site Work: 15% $0
Subtotal: $0
Contractor OH&P: 15% $0
Engineering and Constr. Mgmt: 15% $0
Subtotal: $0
Contingency: 30% $0
Total Capital Cast: $0
Capital Cost per ib. 20-Yr. N removal: #OIVI01
OPERATIONS COST: Additional Horsepower (from Page 2): 0 HP -
Electrical Power Cost: 0.05 $/KW $0 $/year
Nitrate Reduction using Methanol: 0.0 _mg/L
Methanol Required: 0 galsid
Methanol Cost: 0.75 $/gal $0 $/year
Separate Slage Ammonia Reduction: 0.0 mglL
Causlic Soda @ 25% conc. 0 gals/d
Caustic Soda Cost: 0.60 $/gal $0 $/year
Equipment Maintenance Cost: $0 $/year
Denitrification Sludge Production w/Methanol: 0 Ibs/d
Sludge Disposal Cost: 400 $fton $0 $/year
Total Annual O&M Cost: $0 $/year
Effective Annual Interest Rate after Inflation: 291%
20-Year Present Worth of O&M Costs: $0
TOTAL 20-YEAR PRESENT WORTH COST: $o
N removal: #OIWVIOI .

Matlawoman.xls
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PROJECT:
PREPARED FOR:
PREPARED BY:

USEPA, Chesapeake Bay Office
Virginia Tech with Stearns & Wheler, LLC

DATE: March 11, 2001
FACILITY: Princess Anne WWTP
LOCATION: Somersel County, MD
RATED FLOW: 1.3 mgd
CURRENT EFFLUENT TN: 18.0 mg/l
EFFLUENT TN GOAL: 30 - ma/l
NITROGEN REDUCTION: 160 Ibs/d

58 1000 Ibs/yr
1168 1000 lbs/20-years

Implementing a 3 mg/L Annual Average Total Nitrogen Limit

PE COD 260  mgil
PE TKN 26 ma/L

Total Cost per fb. 20-Yr N removal:

CURRENT PROCESS (CHECK ALL THAT APPLY): [ |MLE Existing Aeraled Volume (MG) Nia
| |BEPR (A2/0, VIP, etc)) Existing Anoxic Volume (MG) Nia
| |Bardenpho Current MLSS al Winter ADF: 3000
| |Oxidation Ditch R
| |Lagoon (Biolac, etc.)
| |Cyclical Aeration
| __|SBR
| |High-Rate Biofilter
| |Effluent Filtration
| X |Other: Currently Conventional Activated Sludge
CURRENT EFFLUENT AMMONIA-N: <1.0 mg/L z From Report
L |From Model (at ADF and load, 15 d MCRT, 12° C winter conditions)
PROPOSED MODIFICATIONS TO GET AMMONIA < 1.0 ma/L:
| X |No modifications required New MLSS
| |Raise MCRT/MLSS in existing tanks (check clarifier capacity) N/a
| |Construct additional aerated volume Flow (mgad): 0
| |Construct additional clarifiers Flow (mgd):: ___ 0
| |Use existing anoxic volume as aerobic (construct separate denit facility)
| __|Use aerated system for BOD removal only (construcl separale nit/denit facility)
|___|Add infiuent flow equalization 1ank
|__|Other:
PROPOSED MODIFICATIONS TO GET NITRATE < 1.0 mg/L:
[ [No modifications required
|___|Add downstream DeNit filter with methanol
| |Add downstream Nitrification Biofilter and DeNit filter with methanol
| |Add methanol to existing BNR process
| |Add downstream anoxic tank with methanol feed
| |Add effluent filtration
| X |Other: 5-Stage Bardenpho has been bid, will be constructed
CAPITAL COST: Equipment and Structures (from Page 2): $1,309,230
Electrical and Instrumentation: 12% $157,000
-Yard Piping and Site Work: 15% $196,000
Subtotal: $1.662,722
Contractor OH&P: 15% $249,000
Engineering and Constr, Mgmt: 15% $249,000
Subtotal: $2,161,538
Contingency: 30% $843,000
Total Capital Cost: $2,810,000
Capital Cost per Ib 20-Yr N removal: $2.41
OPERATIONS COST: Additional Horsepower (from Page 2) 0 HP
Electrical Power Cost 005 $/kW S0 $lyear
Nitrate Reduction using Methanol 0.0 mg/L
Methanol Required 0 gais/d
Methanol Cost 075 %$/gal S0 $/year
Separate Stage Ammonia Reduction: 0.0 mg/L
Caustic Soda @ 25% conc 0 gals/d
Caustic Soda Cost: 0.60 $/gal $0 S/year
Equipment Maintenance Cost: $21.600 $/year
Denitrification Sludge Production wiMethanol 0 lbs/d
Sludge Disposal Cost: 400 $flon $0 $/year
Total Annual O&M Cost: $21,600 $/year
Effective Annual Interest Rate after Inflation: 2.91%
20-Year Present Worth of O&M Costs: $320,000
TOTAL 20-YEAR PRESENT WORTH COST: $3,130,000
$2.68

Princess Anne, MD xis




PROJECT: Implementing a 3 mg/L Annual Average Total Nitrogen Limit

PREPARED FOR: USEPA, Chesapeake Bay Office

PREPARED BY: Virginia Tech with Stearns & Wheler, LLC

DATE: March 19, 2001

FACILITY: Western Branch WWTP

LOCATION: Washington Suburban Sanitary Commission MD

RATED FLOW: 16.6 mad PECOD: _ Nfa _mgl
CURRENT EFFLUENT TN: 8.0 mg/L PETKN:__ _N/a mgiL
EFFLUENT TN GOAL: 3.0 mg/lL

NITROGEN REDUCTION: 690 Ibs/d

252 1000 lbs/yr

5037 1000 Ibs/20-years

CURRENT PROCESS (CHECK ALL THAT APPLYY):

CURRENT EFFLUENT AMMONIA-N: <1.0  mg/L

PROPOSED MODIFICATIONS TO GET AMMONIA <

PROPOSED MODIFICATIONS TO GET NITRATE <

5
3

BEPR (A2/0. VIP. etc.) Existing Anoxic Volume (MG): N/a

Oxidation Ditch

Lagoon (Biolac. etc.)
Cyclical Aeration

SBR

High-Rale Biofilter
Effluent Filtration

Other Denite Filters

MLE Exisling Aerated Volume (MG): N/a

Bardenpho Current MLSS at Winter ADF: 3000

From Report
From Model (at ADF and load, 15 d MCRT, 12° C winler conditions)

maiL:

Construct additional aerated volume Flow (mgd): __ ‘0.
Construct additional clarifiers Flow (mgd). . -0

Use existing anoxic volume as aerobic (construct separate denit facility)

Use aerated system for BOD removal only (construct separate nit/denit facility)
Add influent flow equalization tank

Other: SR

LLLLL LT s (b B LT[ I

No modifications required New MLSS
Raise MCRTMLSS in existing tanks (check clarifier capacity) - Nia -

glL:

No modifications required

Add downstream DenNit filter with methanol

Add downstream Nitrification Biofilter and DeNit filter with methanol
Add methanol to existing BNR process

Add downstream anoxic tank with methanol feed

Add effluent filtration

SENERRE:

Other: Add additonal methanol to existing denite filter

CAPITAL COST: Equipment and ‘Structures (from Page 2): -10)
Electrical and Instrumentation: 12% $0
Yard Piping and Site Work: 15% S0
Subtotal: $0
Conlractor OH&P: 15% S0
Engineering and Constr. Mgmt: 15% $0
Subtotal: 30
Contingency: 30% $0
Total Capital Cost: ) $0
Capital Cost per Ib. 20-Yr. N removal: $0.00

OPERATIONS COST: Additional Horsepower {from Page 2): 0 HP
Electrical Power Cost: 0.05 $/kW $0 $/year
Nitrate Reduction using Methanol: 5.0 mg/t
Methanol Required: 320 gals/d
Methanol Cost: 0.75 $/gal .$87,600 $/year
Separate Stage Ammonia Reduction: . -0.0- mg/L
Caustic Soda @ 25% conc. 0 gals/d
Caustic Soda Cost: 0.60 $/gal $0 S$lyear
Equipment Maintenance Cost: $0 $lyear
Denitrification Sludge Production w/Methanol 1000 Ibs/d
Sludge Disposal Cost: 400 $/ton $73.000 $iyear
Tolal Annual O&M Cost: $160,600 $/year
Effective Annual Interest Rate afier Inflation: 2.91%
20-Year Present Worth of O&M Costs: $2,410,000

TOTAL 20-YEAR PRESENT WORTH COST: $2,410,000
Total Cost perib 20-Yr N removal . $0.48

Western Branch WWTP xls
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PROJECT: Implementing a 3 mg/L. Annual Average Total Nitrogen Limit

PREPARED FOR: USEPA, Chesapeake Bay Office

PREPARED BY: Virginia Tech with Stearns & Wheler, LLC

DATE: March 19, 2001

FACILITY: Winebrenner WATP

LOCATION: Washington County, MD

RATED FLOW: 0.6 mgd PECOD:__ 365 mgiL
CURRENT EFFLUENT TN: 16.5 mgil PE TKN: 22 mg/L
EFFLUENT TN GOAL: 30 mgiL '

NITROGEN REDUCTION: 70 Ibs/d

26 1000 Ibs/yr
511 1000 Ibs/20-years

CURRENT PROCESS (CHECK ALL THAT APPLY): : MLE Existing Aerated Volume (MG): Nfa
7 BEPR (A2/0, VIP, elc.) Existing Anoxic Volume (MG): Nia
Bardenpho Current MLSS at Winter ADF: Nia

Oxidation Ditch

Lagoon (Biolac, etc.)

Cyclical Aeration

SBR

High-Rate Biofilter

Effluent Filtration

Other: RBCs followed by Denile Filters

CURRENT EFFLUENT AMMONIA-N: 0.6 mg/L [ X |From Report
From Model (at ADF and load, 15 d MCRT, 12° C winter conditions)

Lbd pTTTITT]

PROPOSED MODIFICATIONS TO GET AMMONIA < 1.0 mg/L:

No modifications required New MLSS
Raise MCRT/MLSS in existing tanks (check clarifier capacity) Nfa
Construct additional aerated volume Flow (mgd): 0
Consltruct additional clarifiers Flow (mgd): . 0 -

Use exisling anoxic volume as aerobic (construct separate denit facility)

Use aerated system for BOD removal only (construct separate nit/denit facility)
Add influent flow equalization tank

Other

PROPOSED MODIFICATIONS TO GET NITRATE < 1.0 mgiL:

Mo modifications required

Add downstream DeNit filter with methanol

Add downstream Nitrification Biofilter and DeNit filter with methanol
-_|Add methanol to existing BNR process

* |Add downstream anoxic tank with methanol feed

3| Add effiuent filtration

X |other:  Add additional methanal to'existing Denite Filter PR
CAPITAL COST: Equipment and Structures (from Page 2): $0
: Electrical and Instrumentation: 12% $0
Yard Piping and Site Work: 15% $0
Subtotal: 30
Contractor OH&P: 15% $0
Engineering and Constr. Mgmt: 15% $0
Subtotal: $0
Contingency: 30% $0
Total Capital Cost: $0
Capital Cost per Ib. 20-Yr N removal: $0.00
OPERATIONS COST: Additional Horsepower (from Page 2 0 HP
Electrical Power Cost: 005 S/IkW $0 $/year
Nitrate Reduction using Methanol: 13.5 mg/iL
Methanol Required: 30 gals/d
Methanol Cost: 0.75 Sigal $8,200 $fyear
Separate Stage Ammonia Reduction: __ 0.0 mg/L
. Caustic Soda @ 25% conc. 0 gals/d
Caustic Soda Cost: 0.60 $/gal $0 $lyear
Equipment Maintenance Cost: . $0 S/year
Denitrification Sludge Production w/Methanol: 100 lbs/d
Sludge Disposal Cost: 400 $fton $7.300 Siyear
Total Annual O&M Cost: $15,500 $/year
Effective Annual Interest Rate after Inflation: 2.91%
20-Year Present Worth of O&M Costs: $230,000
TOTAL 20-YEAR PRESENT WORTH COST: $230,000
Total Cost per Ib. 20-Yr. N removal: $0.45

Winebrenner, MD xIs Page 10f 2



SUMMARY COST SHEETS FOR THE

2 NEW YORK WWTPS



380 1000 lbsiyr

7592 1000 Ibs/20-years

PROJECT: implementing a 3 mg/L Annual Average Total Nitrogen Limit

PREPARED FOR: USEPA, Chesapeake Bay Office

PREPARED BY: Virginia Tech with Stearns & Wheler, LLC

DATE: - March 11, 2001

FACILITY: Binghamton-Johnson City WWTP

LOCATION: Binghamton, NY

RATED FLOW: 25.0 mgd PE COD: 240 mg/L
CURRENT EFFLUENT TN: 8.0 mgit PE TKN: 18 mg/L
EFFLUENT TN GOAL: 30 mgl

NITROGEN REDUCTION: 1040 Ibs/d

CURRENT PROCESS (CHECK ALL THAT APPLY):

CURRENT EFFLUENT AMMONIA-N: 0.5 mg/L

PROPOSED MODIFICATIONS TO GET AMMONIA <

PROPOSED MODIFICATIONS TO GET NITRATE <

s L] B ITTTTTTId

L1 B e LLETT LI

Total Annual O&M Cost:

MLE Existing Aerated Volume (MG): 1.82

BEPR (A2/0. VIP, elc) Existing Anoxic Volume (MG): 0.78

Bardenpho Current MLSS at Winter ADF: . 2700

Oxidation Ditch
Lagoon {Biolac, etc.)
Cyclical Aeration

w
o
ps)

High-Rate Biofilter
Effluent Filtration
Other: Nit-Denit BAFs for 12.5 mgd

From Report
From Model (at ADF and load, 15 d MCRT, 12° C winter conditions)

mag/L:
No modifications required New MLSS
Raise MCRT/MLSS in existing tanks (check clarifier capacity) NfE

g

Construct additional aerated volume Flow {mgd):
Construct additional clarifiers Flow (mgd): -0

Use existing anoxic volurne as aerobic (construct separate denit facility)

Use aerated system for BOD removal only (construct separate nit/denit facility)
Add influent flow equalization tank

Other: :

ngil:

Mo modifications required

Add downstream DeNit filter with methanol

Add downstream Nitrification Biofilter and DeNit filter with methanol
Add methanol to existing BNR process

Add downstream anoxic tank with methanol feed

Add effluent filtration
Other:

CAPITAL COST: Equipment and Structures (from Page 2): $9,700,000
Electrical and Instrumentation: 12% $1,164,000
Yard Piping and Site Work: 15% $1,455,000
Subtotal: $12,320,000
Contractor OH&P: 15% $1,848,000
Engineering and Constr. Mgmt: 15% $1,848,000
Subtotal: $16,020,000
Contingency: 30%  $3,696,000
Total Capital Cost: $19,720,000
Capital Cost per Ib. 20-Yr. N removal: $2.60

OPERATIONS COST: Additional Horsepower (from Page 2): 500 HP
Electrical Power Cost: 0.05 $/kW $163,400 S/year
Nitrate Reduction using Methanol: 50 mg/L
Methanol Required: 470 gals/d
Methano! Cost: 0.75 %/gal $128,700 $lyear
Separate Slage Ammonia Reduction: 0.0 mg/L
Caustic Soda @ 25% conc 0 gals/d
Caustic Soda Cost: 060 $/gal $0 Slyear
Equipment Maintenance Cost: $160.200 S/year
Denutrification Studge Production w/Methanot 1500 lbs/d
Sludge Disposal Cost 400 $/ton $109.500 $/year

$561.800 S/year

Effective Annual Interest Rate after Inflation: 2.91%

20-Year Present Worth of O&M Costs: $8,430,000
TOTAL 20-YEAR PRESENT WORTH COST: $28,150,000

Total Cost per ib. 20-Yr. N removal: $3.71

Binghampton, NY xIs

Page 1 0f 2



PROJECT: Implementing a 3 m¢ . Annual Average Total Nitmgen Limit

PREPARED FOR: USEPA, Chesapeake Bay Office

iPREPARED BY: Virginia Tech with Stearns & Wheler, LLC

DATE: March 11, 2001

FACILITY: Endicott WWTP

LOCATION: Endicott, NY

RATED FLOW: 8.0 mgd PE COD:___100  mgiL
CURRENT EFFLUENT TN: 8.0 mg/l PE TKN: 26 mg/L
EFFLUENT TN GOAL: 30 mg/L

NITROGEN REDUCTION: 330 Ibs/d

120 1000 Ibsiyr
2409 1000 Ibs/20-years

CURRENT PROCESS (CHECK ALL THAT APPLY): MLE Existing Aerated Volume (MG): 1.82
BEPR (A2/0, VIP, elc.) Existing Anoxic Volume (MG): 0.78
Bardenpho Current MLSS at Winter ADF: 2700
Oxidation Ditch

Lagoon (Biolac, etc.)

Cyclical Aeration

SBR

High-Rate Biofilter with Solids Contact Activated Sludge
Effluent Filtration

Other: Denite Fillers

LI LTI

CURRENT EFFLUENT AMMONIA-N: <1.0 _ mg/L [~ From Report
. ]From Model (at ADF and load, 15 d MCRT, 12° C winter conditions)

PROPOSED MODIFICATIONS TO GET AMMONIA < 1.0 mg/L:

No modifications required

Raise MCRTMLSS in existing tanks (check clarifier capacity)
Construct additional aerated volume Flow (mgd):
Construct additional clarifiers Flow (mgd):

Use existing anoxic volume as aerobic (construct separate denit facnhty)

Use aerated system for BOD removal only (construct separate nit/denit facility)
Add influerit flow equalization tank

Other: fh:

IIIli||I><

-
(=]
-

SHNENEE

ngiL:

No modifications required

Add downstream DeNit filter with methanol

Add downstream Nitrification Biofilter and DeNit filter with methanol
Add methanol to existing BNR process

Add downstream anoxic tank with methanol feed

Add effluent filtration

PROPOSED MODIFICATIONS TO GET NITRATE <

Other: . Add Additional Memanol to Denite Filters
CAPITAL COST: Equipment and Structures (from Page 2): $0
Electrical and instrumentation: 12% $0
Yard Piping and S|le Work: 15% $0
Subtotal: . $0
Contractor OH&P: G 18% $0
Engineering and Constr. Mgmt: 15% $0
Subtotal: . $0
Contingency: . 30% $0
Total Capital Cost: $0
Capital Cost per Ib, 20-Yr. N removal: $0.00
OPERATIONS COST: Additional Horsepower (from Page 2): 0 HP
Electrical Power Cost: 0.05 $/kW $0 $/year
Nitrate Reduction using Methanol; ~ 5.0 mg/L
Methanol Required: ' 150 gals/d
Methanol Cost: 0.75 $/gal $41,100 $/year
Separale Stage Ammonia Reduction: 0.0 mg/l
Causlic Soda @ 25% conc. * 0 gals/d
Causlic Soda Cost 0.60 $/gal $0 $iyear
Equipment Maintenance Cost: $0 $lyear
Denitrification Siudge Production w/Methanol 480 Ibs/d
Sludge Disposal Cost: 400 $/ton $35,000 $/year
Total Annual O8M Cost: $76.100 $lyear
Effective Annual Inlerest Rate after Inflation: 291%
20-Year Present Worth of O&M Costs: $1,140,000
TOTAL 20-YEAR PRESENT WORTH COST: $1,140,000
Total Cost per b. 20-Yr. N removal: $0.47

Endicolf. NY xis Page 1 0f 2



SUMMARY COST SHEETS FOR THE

26 VIRGINIA WWTPS



PROJECT: Implementing a 3 mg/L Annual Average Total Nitrogen Limit
PREPARED FOR: USEPA, Chesapeake Bay Office
PREPARED BY: Virginia Tech with Stearns & Wheler, LLC
DATE: March 16, 2001 ,
FACILITY: Arington WWTP
LOCATION: Adinglon, VA
RATED FLOW: 30.0 _mgd PE COD: 300 mg/L
CURRENT EFFLUENT TN: 8.0 mglL PE TKN: 27 mg/L
EFFLUENT TN GOAL: 3.0 mgiL
NITROGEN REDUCTION: 1250 Ibs/d
456 1000 lbs/yr
9125 1000 Ibs/20-years
CURRENT PROCESS (CHECK ALL THAT APPLY): I MLE Existing Aeraled Volume (MG): 1.82
|—_|BEPR (A2/0, VIP, etc) Existing Anoxic Volume (MG): __ 0.78 |
| Bardenpho i Current MLSS at Winter ADF: 3000 |
| |Oxidation Ditch
| |Lagoon (Biolac, etc.)
| |Cyclical Aeration
| __|SBR
|___|High-Rate Biofilter
| |Effluent Filtration
| X |Other: Step-Feed MLE, no nitrate recycle, Deep Bed Filters
CURRENT EFFLUENT AMMONIA-N: <1.0 mg/L| X |From Report
| |From Model (at ADF and load, 15 d MCRT. 12° C winter conditions})
PROPOSED MODIFICATIONS TO GET AMMONIA < 1.0 mg/L:
| X |No modifications required New MLSS
| |Raise MCRT/MLSS in existing tanks (check clarifier capacity) Nfa
| |Construct additional aerated volume Flow (mgd): )
| |Construct additional clarifiers Flow (mgd): 0
| |Use existing anoxic volume as aerobic (construct separate denit facility)
| |Use aerated system for BOD removal only (construct separate nit/denit facility)
- |Add influent flow equalization tank
| |Other: 3 TR i,
PROPOSED MODIFICATIONS TO GET NITRATE < 1.0 mg/L:
| |No modifications required
| |Add downstream DeNit fitter with methanol
| -+ |Add downstream Nitrification Biofilter and DeNit filter with methanol
| X{Add methanol to existing BNR process
|~ |Add downstream anoxic tank with methanol feed
| |Add effluent filtration ’ )
[ X|other:  Convert existing'deép bed effluent filtérs to denite filters
CAPITAL COST: Equipment and Structures (from Page 2): $2,950,000
Electrical and Instrumentation: 12% $354,000
Yard Piping and Site Work: 15% $443,000
Subtotal: $3,750,000
Contractor OH&P: 15% $563,000
Engineering and Constr. Mgmt: 15% - $563,000
Subtotal: . $4,880,000
Contingency: 30% $1,125,000
Total Capital Cost: . $6,010,000
Capital Cost per b 20-Yr N removal: $0.66
OPERATIONS COST: Additional Horsepower (from Page 2): 0 HP
Electrical Power Cost: 0.05 $/kW $0 $/year
Nitrate Reduction using Methanol: 5.0 mg/L
Methanol Required: 570 gals/d
Methanol Cost: 0.75 $/gal $156,000 $/year
Separate Stage Ammonia Reduction: .~ 0.0 mg/t
Caustic Soda @ 25% conc. 0 gals/d
Caustic Soda Cost: 0.60 $/gal $0 $/year
Equipment Maintenance Cost: $48,800 $iyear
Denitrification Sludge Production w/Methanol: 1800 Ibs/d
Sludge Disposal Cost: 400 $fton $131,400 $/year
Total Annual O&M Cost: $336,200 $fyear
Effective Annual Interest Rate after Inflation: 2.91%
20-Year Present Worth of 0&M Costs: $5,040,000
TOTAL 20-YEAR PRESENT WORTH COST: $11,050,000
Total Cost per Ib. 20-Yr. N removal: $1.21

Adington VA xis

Page 1 0of 2



PROJECT:
PREPARED FOR:

PREPARED BY: Virginia Tech with

Implementing a 3 mg/L Annual Average Total Nitrogen Limit
USEPA, Chesapeake Bay Office

Stearns & Wheler, LLC

DATE: March 19, 2001
FACILITY: Colonial Beach WWTP
LOCATION: Colonial Beach, VA
RATED FLOW: 20 mgd PECOD: __ N/a _mglL
CURRENT EFFLUENT TN: 7.0 mg/L PETKN: _ N/ia  mgiL
EFFLUENT TN GOAL: 30 mgl
NITROGEN REDUCTION: 70 Ibs/d

26 1000 ibs/yr

511 1000 Ibs/20-years

PROPOSED MODIFICATIONS TO GET NITRATE <

CAPITAL COST:
Subtotal:
Contractor OH&P:

Subtotal:
Contingency
Total Capital Cost:

OPERATIONS COST:

Methanol Required:
Methanol Cost:

Caustic Soda Cost:

TOTAL 20-YEAR PRESENT WORTH COST:

CURRENT PROCESS (CHECK ALL THAT APPLY):

CURRENT EFFLUENT AMMONIA-N: 0.5 mg/L

PROPOSED MODIFICATIONS TO GET AMMONIA < 1.

Equipment and Structures (from Page 2):
Electrical and Instrumentation:
Yard Piping and Site Work:

Engineering and Constr. Mgmt:

Capital Cost per lb 20-Yr N removal:

Additional Horsepower (from Page 2):
Electrical Power Cost:
Nitrate Reduction using Methanol:

Separate Stage Ammonia Reduction:
Caustic Soda @ 25% conc.

Equipment Maintenance Cost:

Denitrification Sludge Production w/Methanot:
Sludge Disposal Cost:
Totat Annual O&M Cost:
Effeclive Annual Interest Rate after Inflation:
20-Year Present Worth of O&M Costs:

Total Cost per ib. 20-Yr N removal:

Existing Aerated Volume (MG):
Existing Anoxic Volurme (MG):
Current MLSS at Winter AQF:

MLE

BEPR (A2/0, VIP, elc)
Bardenpho

Oxidation Ditch
Lagoon (Biolac, etc.)
Cyclical Aeration

Nia
Nia
Nia

[72)
=2}
ps)

High-Rate Biofilter
Effluent Filtration
Other:

X |From Report

From Model (al ADF and load, 15 d MCRT, 12° C winter conditions)

[ [T

(=]

mg/L:
No modifications required

Raise MCRT/MLSS in existing tanks (check clarifier capacity)

Consiruct additional aerated volume Flow (mgd): 0
Consirucl additional clarifiers Flow (mgd): -0
Use existing anoxic volume as aerobic (construct separate denit facility)
Use aerated system for BOD removal only (construct separate nit/denit facility)
Add influent flow equalization tank '

Other:

New MLSS
N/a

LILLITT B

.0 mg/L: ]
-] No modifications requirt
- X |Add downstream DenNit filter with methanol
1 |Add downstream Nitrification Biofilter and DeNit filter with methanot
.= | Add methanol to existing BNR process
. JAdd downstream anoxic tank with methanol feed
‘JAdd effluent filtration
Other: i

$1,650,000
$198,000
$248,000
$2,100,000
$315,000
$315.000
$2,730,000
$630.000
$3,360,000
$6.58

12%
15%

15%
15%

30%

40 HP
$13.100 $/year
4.0 mg/L
30 gals/d
$8,200 $iyear
0.0 mg/L
0 gals/d
$0 S$/year
$27,300 $/year
100 lbs/d
$7.300 $liyear
$55,900 $/year
2.91%
$840,000

0.05 $/kW

0.75 $/gal

0.60 $/gal

400 $/ton

$4,200,000
$8.22

Colonial Beach. VA xIs

Page 10f 2




PROJECT:

PREPARED FOR:
PREPARED BY:

DATE:

FACILITY:

LOCATION:

RATED FLOW:

CURRENT EFFLUENT TN:
EFFLUENT TN GOAL:
NITROGEN REDUCTION:

Implementing a 3 mg/L

Annual Average Total Nitrogen Limit

USEPA, Chesapeake Bay Office
Virginia Tech with Stearns & Wheler, LLC

March 19, 2001

Dahigren WWTP
Dahlgren, VA

0.3 magd

6.0 mg/lL

3.0 mgit

10 Ibs/d

4 1000 Ibsiyr
73 1000 lbs/20-years

N/a
N/a

PE CQOD:
PE TKN

mg/L
mg/L

CAPITAL COST:

OPERATIONS COST:

CURRENT PROCESS (CHECK ALL THAT APPLY}:

PROPOSED MODIFICATIONS TO GET NITRATE <

CURRENT EFFLUENT AMMONIA-N: <1.0 ma/L| X

Ched BLLILT I I

LLLLTLT B

Existing Aerated Volume (MG):
Existing Anoxic Volume (MG):
Current MLSS at Winter ADF:

MLE

BEPR (A2/0, VIP, elc.)

Bardenpho

Oxidation Ditch

Lagoon (Biolac, etc.)

Cyclical Aeration

SBR

High-Rate Biofilter

Effluent Filtration

Other: Orbal, 3 concentric nngs

Nfa

N/a

—_2700 |

From Report
From Model (at ADF and load, 15 d MCRT, 12° C winter conditions)

PROPOSED MODIFICATIONS TO GET AMMONIA < 1.0 mgiL:

No modifications required

Raise MCRT/MLSS in existing tanks (check clarifier capacity)

Construct additional aerated volume Flow (mgd): 0
Conslruct additional clarifiers Flow (mgd): 0.
Use existing anoxic volume as aerobic (construct separate denit facilily)
Use aerated system for BOD removal only (coristruct separate nit/denit facility)
Add influent flow equalization tank

Nia

New MLSS

Other:

1.0 mgiL:

[ INo modifications required

| |Add downstream Denit filter with methanol

| |Add downstream Nitrification Biofilter and DeNit filter with methanol

| X |Add methanol fo existing BNR process

| |Add downstream anoxic tank with methanol feed

| |Add effivent fillcation B

Joter. s s b e
Equipment and Structures (from Page 2): $250,000
Electrical and Instrumentation: 12% $30,000
Yard Piping and Site Work: 15% $38,000
Subtotal: $320,000
Contractor OH&P: 15% $48,000
Engineering and Constr. Mgmt: 15% $48,000
Subtotal: $420,000
Contingency: 30% $96,000
Total Capital Cost: $520,000
Capital. Cost per Ib 20-Yr N removal: $7.12
Addilional Horsepower (from Page 2). 0 HP
Electrical Power Cost: 0.05 $/kW S0 Siyear
Nitrate Reduction using Methano!: 3.0 -mg/L
Methanot Required: 0 gals/d
Methanol Cost: 075 Sigal S0 $iyear
Separate Stage Ammonia Reduction: 0.0 _mg/iL
Caustic Soda @ 25% conc 0 gais/d
Caustic Soda Cost: 0.60 $/gal $0 $/year
Equipment Maintenance Cost: $4,200 $lyear
Denitrification Sludge Production w/Methanol: 10 Ibs/d

Sludge Disposal Cost: 400 $/ton
Totat Annual O&M Cost:
Effective Annual Interest Rate after Inflation:

20-Year Present Worth of 0&M Costs:

TOTAL 20-YEAR PRESENT WORTH COST:

Total Cost per Ib. 20-Yr. N removal:

$700 $lyear
$4,900 $/year

291%
$70,000

$590,000
$8.08

Dahlgren. VA xIs

Page 1 of 2



[PROJECT:
PREPARED FOR:
PREPARED BY:

Implementing a 3 mg/L Annual Average Total Nitrogen Limit
USEPA, Chesapeake Bay Office
Virginia Tech with Stearns & Wheler, LLC

29 1000 lbsfyr
584 1000 lbs/20-years

DATE: March 16, 2001

FACILITY: Dale Services #1 WWTP

LOCATION: Dale Cily, VA

RATED FLOW: 3.0 mgd PE COD:
CURRENT EFFLUENT TN: 6.0  mg/L PE TKN:
EFFLUENT TN GOAL: 3.0 mgilL

NITROGEN REDUCTION: 80 lbs/d

N/a

Nfa _ mg/L

ma/L

MLE

BEPR (A2/0, VIP, etc.)
Bardenpho

Oxidation Ditch
Lagoon (Biolac, etc.)
Cyclical Aeratlion

SBR .

| |High-Rate Biofilter
|__|Effluent Filtration
|_ X |Other:

CURRENT PROCESS (CHECK ALL THAT APPLY):

LLITT I

pH adjust to increase nit rale

Existing Aerated Volume (MG):
Existing Anoxic Volume (MG):

Current MLSS at Winter ADF:

Nfa
Nfa

—_5300 |

CURRENT EFFLUENT AMMONIA-N: <1.0  mg/L From Report

PROPOSED MODIFICATIONS TO GET AMMONIA < 1.0 mg/L.:
X|No modifications required

Cansiruct additional clarifiers

-|Add influent flow equalization
i |Other: IRV

tank

From Mode! (at ADF and load, 15 d MCRT, 12° C winter conditions)

. |Raise MCRTMLSS in existing tanks (check clarifier capacity)
Construct additional aerated volume

New MLSS
" Nia

Flow (mgd): =0 %

Flow (mgd). . 0.

- |Use existing anoxic volume as aerobic (construct separate denit facility)
> |Use aerated system for BOD removal only (construct separate nit/denit facility)

PROPOSED MODIFICATIONS TO GET NITRATE < 1.0 mg/L:
.| No modifications required

CAPITAL COST:

OPERATIONS COST:

" |Add downstream DeNit filter with methanol

‘|Add downstream Nitrification Biofilter and DeNit filter with methanol
X |Add methanol to existing BNR process
Add downstream anoxic tank with methanol feed

Add effluent filtration

X |Other: Modify deep bed filters to denite fitters
Equipment and Structures (from Page 2): $520,000
Electrical and Instrumentation: 12% $62,000
Yard Piping and Site Work: 15% $78,000
Subtotal: $660,000
Contractor OH&P: 15% $99,000
Engineering and Constr. Mgmt: 15% $99,000
Subtotal: $860,000
Contingency: 30% $198,000
Total Capital Cost: $1,060,000
Capital Cost per tb. 20-Yr. N removal: $1.82
Additional Horsepower (from Page 2): 0 HP
Electrical Power Cost: 0.05 $&KW $0 Siyear .
Nitrate Reduction using Methanol: 3.0 mglL
Methano! Required: 30 gals/d
Methanol Cost: 0.75 $/gal $8,200 $fyear
Separate Stage Ammonia Reduction: 0.0 mg/L
Caustic Soda @ 25% conc. 0 gals/d
Caustic Soda Cost: 0.60 $/gal $0 Siyear
Equipment Maintenance Cost: $8.600 Slyear
Denitrification Sludge Production w/Methanol: 110 lbs/d

Sludge Disposal Cost: 400 $/ton

Tolal Annual O&M Cost:

TOTAL 20-YEAR PRESENT WORTH COST:

$8.000 S/year
$24.800 Slyear

Effeclive Annual Interest Rate after lnﬂ_alion: 291%
20-Year Present Worth of O&M Costs: $370,000

$1,430,000
Total Cosl per ib 20-Yr N removal $2.45

Dale Services #1 xlIs

Page 1 0f 2



PROJECT: Implementing a 3 mg/L Annual Average Total Nitrogen Limit

PREPARED FOR: USEPA, Chesapeake Bay Office

PREPARED BY: Virginia Tech with Stearns & Wheler, LLC

DATE: March 16, 2001

FACILITY: Dale Services #8 WWTP

LOCATION: Dale City, VA

RATED FLOW: 3.0 mgd PE COD: Nfa mg/L
CURRENT EFFLUENT TN: 6.0 mg/L . PE TKN: Nia mg/l
EFFLUENT TN GOAL: 30 mg/L

|NITROGEN REDUCTION: 80 Ibs/d
! 29 1000 Ibs/yr
584 1000 Ibs/20-years

CURRENT PROCESS (CHECK ALL THAT APPLY): MLE . Existing Aerated Volume (MG): N/a
BEPR (A2/0, VIP, etc.) Existing Anoxic Volume (MG): Nia
Bardenpho Current MLSS at Winter ADF: 5300

Oxidation Ditch

Lagoon (Biolac, etc.)

Cyclical Aeration

SBR

High-Rate Biofilter

Effluent Filtration

Other:  pH adjustment to increase nifrification rate

[TTTT1 14

CURRENT EFFLUENT AMMONIA-N: <10~ mg/L | X |From Report
From Model (at ADF and load, 15 d MCRT, 12° C winter conditions)

LB B

PROPOSED MODIFICATIONS TO GET AMMONIA < 1.0 mg/L:

Mo modifications required New MLSS
Raise MCRT/MLSS in existing tanks (check clarifier capacity) - )
Conslruct additional aerated volume Flow(mgd): - 0
Construct additional clarifiers Flow {mgd): o

Use existing anoxic volume as aerobic (construct separate denil facility)

Use aerated system for BOD removal orily (construct separate nit/denit facility)
Add influent flow equalization tank

Other

ng/l:

.. |No modifications required

i |Add downstream DeNit filter with methanol

Add downstream Nitrification Biofilter and DeNit filter with methanol
Add methanol to existing BNR process

Add downstream anoxic tank with methanol feed

Add effluent fitration e
Other:  Madify'deep bed'filters to denite filfers LA T R S
CAPITAL COST: Equipment and Structures (from Page 2): $520,000
Electrical and Instrumentation: . 12% $62,000
Yard Piping and Site Work: : 15% $78,000
Subtotal: 5 $660,000
Contractor OH&P: 15% $99,000
Engineering and Constr. Mgmt: 15% $99,000
Subtotal: $860,000
Contingency: 30% $198,000
Total Capital Cost: $1,060,000
Capital Cost per Ib. 20-Yr. N removal: $1.82
OPERATIONS COST: Additional Horsepower (from Page 2): 0 HP
Electnical Power Cost: 0.05 $/kW $0 Siyear
Nitrate Reduction using Methanol: 3.0 mgiL
Methanol Required: 30 gals/d
Methanol Cost: . 0.75 $/gal $8,200 $iyear
Separate Stage Ammonia Reduction: 0.0 mgit
Caustic Soda @ 25% conc 0 gals/d
Caustic Soda Cost: . 0.60 $/gal $0 $lyear
Equipment Maintenance Cost: $8,600 S$iyear
Denitrification Sludge Production w/Methanol: 110 lbs/d
Sludge Disposal Cost: 400 $iton $8,000 $fyear
Total Annual O&M Cost: $24,800 Siyear
Effective Annual Interest Rate after Inflation: 2.91%
20-Year Present Worth of O&M Cosls: $370,000
TOTAL 20-YEAR PRESENT WORTH COST: $1,430,000
Total Cost per Ib. 20-Yr. N removal: $2.45

Dale Services #8 xIs Page 10f 2



PROJECT: Implementing a 3 mg/L Annual Average Total Nitrogen Limit

PREPARED FOR: USEPA, Chesapeake Bay Office

|IPREPARED BY: Virginia Tech with Stearns & Wheler, LLC

DATE: March 19, 2001

FACILITY: DuPont

LOCATION: Waymesboro, VA

RATED FLOW: 0.5 mad PE COD: 487 mg/L
CURRENT EFFLUENT TN: 49.0 mg/L PE TKN: 63 mg/L
EFFLUENT TN GOAL: 30 mglL

NITROGEN REDUCTION: 190 Ibs/d

69 1000 Ibsfyr
1387 1000 Ibs/20-years

CURRENT PROCESS (CHECK ALL THAT APPLY): : MLE Existing Aerated Volume (MG): 0.76
|___|BEPR (A2/0, VIP. etc ) Existing Anoxic Volume (MG): N/a
|_X |Bardenpho Current MLSS ‘al Winter ADF: 7140
| |Owdation Ditch
|___|Lagoon (Biolac.elc)
| X |Cyclical Aeration
|__ISBR
| __|High-Rate Biofilter
|___|Effluent Filtration
L |Other:

CURRENT EFFLUENT AMMONIA-N: <1.0 mg/L X From Report

From Model (at ADF and load, 15 d MCRT, 12° C winter conditions)

PROPOSED MODIFICATIONS TO GET AMMONIA < 1.0 mg/L:
No modifications required New MLSS
Raise MCRT/MLSS in existing tanks (check clarifier capacity) “:Nla

Construct additional aerated volume Flow (mgd): -0

Construct additional clarifiers Flow (mgd): _ + 0

Use existing anoxic volume as aerobic (construct separate denit facility)

Use aerated system for BOD removal only (construct separate nit/denit facility)
Add influent flow equalization tank

Other: il

BEREREED

PROPOSED MODIFICATIONS TO GET NITRATE < 1.0 mg/L:

No modifications required

Add downstream DeNit filter with methanot

Add downstream Nitrification Biofitter and DeNit filter with methanol

|_X |Add methanol to existing BNR process
| ___|Add downstream anoxic tank with methanol feed
|___|Add effluent filtration
|___|Other:
CAPITAL COST: Equipment and Structures (from Page 2): $250.000
Electrical and Instrumentation: 12% $30,000
Yard Piping and Site Work: 15% $38.000
Subtotal: $320.000
Contractor OH&P: 15% 548,000
Engineering and Constr. Mgmt: 15% $48,000
Subtotal: $420.000
Contingency: 30% $96,000
Total Capital Cost; ' $520,000
Capital Cost per 1b. 20-Yr. N removal: $0.37
OPERATIONS COST: Additional Horsepower (from Page 2): 0 HP
Electrical Power Cost: 0.05 $A&W S0 Shear
Nitrate Reduction using Methanol: 46.0 mg/L
Methanol Required: 90 gais/d
Methano! Cost: 0.75 $/gal $24.600 $/year
Separate Stage Ammonia Reduction: 0.0 mg/L
Caustic Soda @ 25% conc 0 gals/d
Caustic Soda Cost: 0.60 $/gal SO Siyear
Equipment Mainlenance Cost: $4.200 Siyear
. Denitrification Sludge Production w/Methanol: 280 tbs/d
Sludge Disposal Cost: 400 $/lon $20 400 S/year
Total Annual O&M Cost: $4¢ 200 Siyear
Effective Annual Interest Rale after Inflation: 291%
20-Year Present Worth of O&M Cosls: $740,000
TOTAL 20-YEAR PRESENT WORTH COST: $1,260,000
Total Cost per Ib 20-Yr. N removal $0.91

DuPont Waynesboro xls Page 10f 2



PROJECT: Implementing a 3 mg/L Annual Average Total Nitrogen Limit

PREPARED FOR: USEPA, Chesapeake Bay Office

PREPARED BY: Virginia Tech with Stearns & Wheler, LLC

DATE: March 19, 2001

FACILITY: . Fishersville WWTP

LOCATION: Augusta County, VA

RATED FLOW: 2.0 _mgd PECOD: __Na _malt
CURRENT EFFLUENT TN: 7.0 mglL PETKN: __ Nfa  mglL
EFFLUENT TN GOAL: 30 mg/lL

NITROGEN REDUCTION: 70 Ibs/d

26 1000 Ibs/yr
511 1000 Ibs/20-years

MLE Existing Aerated Volume (MG): N/a
BEPR (A2/0, VIP, etc) Existing Anoxic Volume (MG): N/a
Bardenpho Current MLSS at Winter ADF: 3000
Oxidation Ditch

Lagoon (Biolac, etc )

Cyclical Aeration

SBR

High-Rate Biofilter

Effluent. Filtration .

Other: Can be operated as either A2/0 or MLE

CURRENT PROCESS (CHECK ALL THAT APPLY):

From Reporl

CURRENT EFFLUENT AMMONIA-N:  <1.0 m mg/L
From Model (at ADF and foad, 15 d MCRT, 12° C winter conditions)

PROPOSED MQDIFICATIONS TO GET AMMONIA < 1.0 mg/L:

No modifications required New MLSS
Raise MCRT/MLSS in existing tanks (check clarifier capacity) ““Nfa’
Construct additional aerated volume Flow (mgd). Q¥ 5y
Construct additional clarifiers Flow (mgd): Qs =

Use existing anoxic volume as aerobic (construct separate denit facility)

Use aerated system for BOD removal only (construct separate nit/denit facility)
Add influent flow equalization tank

Other: T

LLEET T e LB LI LTI T I

-
o
-l

PROPOSED MODIFICATIONS TO GET NITRATE < ng/l.:

No modifications required

| X |Add downstream DeNil filter with methanol
| |Add downstream Nitrification Biofilter and DeNit fifter with methanol
| |Add methanol to existing BNR process
| |Add downstream anoxic tank with methanol feed
| |Add effluent filtration :
| |Other
CAPITAL COST: Equipmenl and Structures (from Page 2): $1,650,000
Electrical and Instrumentation: 12% $198,000
Yard Piping and Site Work: . 15% $248,000
Subtotal: $2,100,000
Contractor OH&P: 15% $315,000
Engineering and Constr. Mgmt: 15% $315,000
Subtotal: $2,730,000
Contingency: , 30% $630,000
Total Capital Cost: $3,360,000
Capital Cost per Ib. 20-Yr. N removal: $6.58
OPERATIONS COST: Additional Horsepower (from Page 2): 40 HP
Electrical Power Cost: 0.05 $’&KW $13,100 $lyear
Nitrate Reduction using Methanol: : 1] 4.0 mg/L
Methanol Required: g 30 gals/d
Methanol Cosl: 0.75 $/gal $8,200 $iyear
Separate Stage Ammonia Reduction: 3 0.0 mg/L
Caustic Soda @ 25% conc. 0 gals/d
Caustic Soda Cost: 0.60 $/gal $0 Siyear
Equipment Maintenance Cost: $27.300 $/year
Denutrification Sludge Production w/Methanol: 100 Ibs/d
Studge Disposal Cost: 400 $/lon $7.300 Slyear
Total Annual O&M Cost $55.900 S/year
Effective Annual Inlerest Rale after Inflation: 291%
20-Year Present Worth of O&M Costs: $840,000
TOTAI, 20-YEAR PRESENT WORTH COST: '$4,200,000
' . Total Cost per Ib. 20-Yr. N removal: $8.22

Fishersville, VA xls Page 1 of 2



PROJECT: Implementing a 3 mg/L Annual Average Total Nitrogen Limit

PREPARED FOR: USEPA, Chesapeake Bay Office

PREPARED BY: Virginia Tech with Steams & Wheler, LLC

DATE: March 9, 2001

FACILITY: Front Royal

LOCATION: Front Royal. VA

RATED FLOW: 4.0 mgd PECOD:__ 286 mgiL
CURRENT EFFLUENT TN: 80 mglL PE TKN: 21 mg/L
EFFLUENT TN GOAL: 3.0 mg/L

NITROGEN REDUCTION: 170  Ibs/d

62 1000 Ibs/yr
1241 1000 Ibs/20-years

CURRENT PROCESS (CHECK ALL THAT APPLY): MLE Existing Aerated Volume (MG): _ 1.728*
BEPR (A2/0, VIP, etc.) Existing Anoxic Volume (MG): Cyclical
Bardenpho Current MLSS at Winter ADF: Nla
Qxidation Ditch =
Lagoon (Biolac, etc.) “Note: Existing plant has 4 aeration 1anks.
Cyclical Aeration Jan 1998 report recommend 2 additional
SBR tanks @ 0.288 mg each

High-Rate Biofilter
Effluent Filtration
Other: v

From Report

CURRENT EFFLUENT AMMONIA-N: 05 mg/L
From Model (at ADF and load, 15 d MCRT, 12° C winter conditions)

L LLITBTTTT]

PROPOSED MODIFICATIONS TO GET AMMONIA < 1.0 mg/L:
No modifications required New MLSS
Ralse MCRT/MLSS in existing tanks (check clarifier capacity) * Nia’
Construct additional aerated volume Flow (mgd): ‘0
Caonstruct additional clarifiers Flow (mgd): 0

Use existing anoxic volume as aerobic (construct separate denit facility)

Use aerated system for BOD removal only (consiruct separate nit/denit facility)
Add influent flow equalization tank

Other: ! PN

NS

PROPOSED MODIFICATIONS TO GET NITRATE < 1

3

g/L:

No modifications required

Add downstream DeNit fiiter with methanol

Add downstream Nitrification Biofilter and DeNit filter with methanol
Add methanol to existing BNR process

Add downstream anoxic tank with methanol feed

HEEERCNNNRRAEEE:

Add effluent filtration
OlhBﬁ . JEREA Lot ek

CAPITAL COST: Equipment and Structures (from Page 2): $2,350,000
Electrical and Instrumentation: 12% $282,000
Yard Piping and Site Work: 15% $353,000
Subtotal: $2,990,000
Contractor OH&P: 15% $449,000
Engineering and Constr. Mgmt: 15% $449,000
Subtotal: $3.890,000
Contingency: 30% $897,000
Total Capital Cost: $4,790,000
Capital Cost per Ib. 20-Yr. N removal: $3.86

NOTE:; Also need to implement recommended improvements for BNR at design flow found in the Jan 1998 report
Cost (2 Add" aeration basins, SE PE flow distribution)

OPERATIONS COST: Additional Horsepower (from Page 2): 80 HP
Electrical Power Cost: 0.05 $/kwW $26,100 $/year
Nitrate Reduction using Methanol: 5.0 mglL
Methanol Required: 80 gais/d
Methanol Cost: 0.75 $/gal $21,900 $/year
Separate Stage Ammonia Reduction: 0.0 mg/L
Caustic Soda @ 25% conc. 0 gais/d
Caustic Soda Cost: 0.60 $/gal $0 $/year
Equipment Maintenance Cost: $38,900 $/year
Denitrification Sludge Production w/Methanol: 240 Ibs/d
Sludge Disposal Cost: 400 $Hon $17.500 $/year
Total Annual O&M Cost: $104,400 $/year
Effective Annual Interest Rate after Inflation: 291%
20-Year Present Worth of O&M Costs: $1,570,000

TOTAL 20-YEAR PRESENT WORTH COST: $6,360,000
Total Cost per Ib. 20-Yr. N removal: $5.12

FrontRoyal$.xls Page 1 of 2



PROJECT: Implementing a 3 mg/L Annual Average Total Nitrogen Limit

PREPARED FOR: USEPA, Chesapeake Bay Office

PREPARED BY: Virginia Tech with Stearns & Wheler, LLC

DATE: March 19, 2001

FACILITY: Harrisonburg WWTP

LOCATION: Harrisonburg. VA

RATED FLOW: 16.0 _mgd PECOD __ 340 mg/L
CURRENT EFFLUENT TN: 6.0 mgil PE TKN. 34 _ mgiL
EFFLUENT TN GOAL: 30 mglL

NITROGEN REDUCTION: 400 lbs/d

146 1000 Ibsfyr
2920 1000 Ibs/20-years

CURRENT PROCESS (CHECK ALL THAT APPLY):[__|MLE Existing Aerated Volume (MG): Nfa
BEPR (A2/0, VIP, etc.) Existing Anoxic Volume (MG}): Nia

Bardenpho Current MLSS at Winter ADF: 3600
Oxidation Ditch
Lagoon (Biolac, etc.)
Cyclical Aeration
SBR

High-Rate Biofilter
Effluent Filtration
Other:

LR TLTT T

CURRENT EFFLUENT AMMONIA-N: 0.5 mg/L | X |From Report
From Model (at ADF and load, 15 d MCRT, 12° C winter conditions)

PROPOSED MODIFICATIONS TO GET AMMONIA < 1.0 mg/L:
' | ___|No modifications required New MLSS
| X |Raise MCRT/MLSS.in existing tanks (check clarifier capacity) N/a
| __|Construct additional aerated volume Flow {mgd): 0
- ) Conslruct additional clarifiers Flow (mgd): -0

Use existing anoxic volume as aerobic (construct separate denil facility)

Use aerated system for BOD removal only (construct separale nit/denit facility)
Add influent flow equalization tank

Other: ; ;

LLI

5
3

EEERRSE:

gfL:

No modifications required

Add downstream DeNit filter with methanot

Add downstream Nitrification Biofilter and DeNit filter with methanol
Add methanol to existing BNR process

Add downstream anoxic tank with methanol feed

PROPOSED MODIFICATIONS TO GET NITRATE <

Note: Existing Eff Filters only 30" deep,
Replace with denite filters

Add effluent filtration
Other: s

CAPITAL COST: Equipment and Slructures (from Page 2): $6,550.000
Electrical and Instrumentation: 12% $786,000
Yard Piping and Site Work: 15% $983,000 -
Subtotal: $8,320,000
Coniractor OH&P: 15% $1,248,000
Engineering and Constr Mgmt: 15%  $1,248.000
Subtotal: $10,820.000
Contingency: 30% $2,496.000
Tolal Capital Cost: : $13,320,000
Capital Cost perib 20-Yr N removal’ $4.56

OPERATIONS COST: Additional Horsepower {from Page 2): 320 HP
Electrical Power Cost: 0.05 $/kwW $104.600 S$/year
Nitrate Reduction using Methanol: 3.0 mg/L
Methanot Required: 180 gals/d
Methanot Cost: 0.75 $/gal $49.300 $/year
Separate Stage Ammonia Reduction: - 0.0 mg/L
Caustic Soda @ 25% conc. 0 gals/d
Caustic Soda Cost: 0.60 $/gal $0 $iyear
Equipment Maintenance Cost: $108,200 $fyear
Denitrification Sludge Production w/Methanol: 580 lbs/d
Sludge Disposal Cost: 400 $/ton $42,300 $lyear
Total Annual O&M Cost: $304,400 $/year »
Effective Annual Interest Rate after Inflation: 2.91%
20-Year Present Worlh of O&M Costs: $4,570,000

TOTAL 20-YEAR PRESENT WORTH COST: $17,890,000

. Total Cost per Ib. 20-Yr. N removal: $6.13

Harrisonburg, VA xls Page 10f 2



PROJECT: Implementing a 3 mg/L Annual Average Total Nitrogen Limit

PREPARED FOR: USEPA, Chesapeake Bay Office

PREPARED BY: virginia Tech with Stearns & Wheler, LLC

DATE: March 16, 2001

FACILITY: H. L. Mooney WWTP

LOCATION: Prince Willlam County, VA

RATED FLOW: 18.0 magd PE COD: 176 mg/L
CURRENT EFFLUENT TN: 8.0 mg/L PE TKN: 26 mg/L
EFFLUENT TN GOAL: 3.0 mgiL

NITROGEN REDUCTION: 750 lbs/d

274 1000 lbs/yr
5475 1000 Ibs/20-years

CURRENT PROCESS (CHECK ALL THAT APPLY): MLE Existing Aerated Volume (MG): 1,82
BEPR (A2/0. VIP, etc.) Existing Anoxic Volume (MG) 0.78
Bardenpho Current MLSS al Winter ADF 2700

Oxidation Ditch
Lagoon (Biolac, etc)
Cyclical Aeration

o
o
)

High-Rate Biofiller
Effluent Filtration
Other: Step Feed MLE, no nifrate recycle

b b LI TTTTT1

From Report

CURRENT EFFLUENT AMMONIA-N: 05  mg/L
From Model (at ADF and load, 15 d MCRT, 12° C winler conditions)

-
o

PROPOSED MODIFICATIONS TO GET AMMONIA < mgfL:

I{No modifications required New MLSS
Raise MCRT/MLSS in existing tanks (check clarifier capacity) Nfa =~
Construct additional aerated volume Flow (mgd): 0

Construct additional clarifiers Flow (mgd): 0

Use existing anoxic voiume as aerobic (construct separate denil facility)

Use aerated system for BOD removal only (construct separale nivdenit facility)
Add influent flow equalization tank

Other: :

5

[ELTTER

PROPOSED MODIFICATIONS TO GET NITRATE < 1.0 mg/L.:

No modifications required

Add downstream DeNit filler with methanol

Add downstream Nitrification Biofilter and DeNit filter with methanol

Bl [ ]

Add methanol to existing BNR process
'Add downstream anoxic tank with methanol feed
Add effluent fillration
Other: Modify existing deep bed effluent fillers to denile filters.
CAPITAL COST: Equipment and Structures (from Page 2): $1,870,000
Electrical and Instrumentation: 12% $224,000
Yard Piping and Site Work: 15% $281,000
Subtotal: $2,380,000
Contractor OH&P: 15% $357,000
Engineering and Constr. Mgmt: 15% $357,000
Subtotal: $3,090,000
Contingency: 30% $714,000
Total Capital Cost: $3,800,000
* Capital Cost per Ib. 20-Yr. N removal: $0.69
OPERATIONS COST: Additional Horsepower (from Page 2): 0 HP
Electrical Power Cost: 0.05 $/kW $0 S$iyear
Nitrate Reduction using Methanol: 5.0 mag/l
Methanol Required: 340 gals/d
Methano! Cost: 0.75 $/gal $93,100 $/year
Separate Stage Ammonia Reduction: 0.0 mg/L
Caustic Soda @ 25% conc 0 gals/d
Caustic Soda Cost: 060 $/gal $0 $/year
Equipment Maintenance Cosl: $30,900 $/year
Denitrification Sludge Production w/Methanot: 1080 Ibs/d
Sludge Disposal Cost: 400 $/ton $78,800 $Siyear
Total Annual Q&M Cost: $202,800 $/year
Effeclive Annual Interest Rate after Inflation: 291%
20-Year Present Worth of O&M Costs: $3,040,000
TOTAL 20-YEAR PRESENT WORTH COST: $6,840,000
Total Cost per ib. 20-Yr. N removal: $1.25

Prince William Cty. xls Page 1 0f 2



PROJECT:
PREPARED FOR:
PREPARED BY:

implementing a 3 mg/L Annual Average Total Nitrogen Limit

USEPA, Chesapeake Bay Office
Virginia Tech with Stearns & Wheler, LLC

DATE: March 19, 2001

FACILITY: Leeshurg WWTP D

LOCATION: Leesburg, VA |

RATED FLOW: 49 mgd PECOD:  Nia___mgiL
CURRENT EFFLUENT TN: 7.0 mg/L PE TKN N/a__ mgit
EFFLUENT TN GOAL: 30 mg/L

NITROGEN REDUCTION: 160 lbs/d

58 1000 lbs/yr
1168 1000 Ibs/20-years

MLE Existing Aerated Volume (MG): Nfa
BEPR (A2/0. VIP, etc) Existing Anoxic Volume (MG): Nia
Bardenpho Current MLSS at Winter ADF: 3500
Oxidation Ditch |
Lagoon (Biolac, etc.)

| |Cyclical Aeration

SEBR

High-Rate Biofilter

Effluent Filtration

Other; An A2/0 that can also be operaled as an MLE

CURRENT PROCESS (CHECK ALL THAT APPLY):

L[ ]

b <L

From Reporl

CURRENT EFFLUENT AMMONIA-N: <1.0 mg/L
From Model (al ADF and load, 15 d MCRT, 12° C winter conditions)

PROPOSED MODIFICATIONS TO GET AMMONIA < 1.

0 ma/L:
No modifications required ] New MLSS
Raise MCRT/MLSS in existing tanks (check clarifier capacity) Nia

Conslruct additional aerated volume Flow (mgd): 0
Construc! additional clarifiers Flow {(mgd): __~ 0-

Use existing anoxic volume as aerobic (construct separale denit facility)

Use aerated system for BOD removal only (conslruct separate nit/denit facility)
Add influent flow equalization tank

Other:

LLLLTTT I

-
(=]
=

PROPOSED MODIFICATION-S TO GET NITRATE < ng/L:

No modifications required

I Add downstream DeNit filter with methanol
| __|Add downstream Nitrification Biofilter and DeNit filter with methanot
|- |Add methanol to existing BNR process
| - |Add downsiream anoxic tank with methanol feed
|©_|Add effluent filtration
| . |Other: )
CAPITAL COST: Equipment and Structures (from Page 2): $2,650,000
Electrical and Instrumentation: 12% $318,000
Yard Piping and Site Work: 15% $398,000
Subtotal: $3,370,000
Contractor OH&P: ) 15% $506,000
Engineering and Constr. Mgmt: 15% $506,000
Sublotal: $4,380.000
Contingency: 30% $1.,011,000
Total Capital Cost: $5,390,000
Capilal Cost per Ib 20-Yt N removal $4.61
OPERATIONS COST: Additional Horsepower (from Page 2) 100 HP
Electrical Power Cost: 0.05 $/kwW $32,700 $/year
Nitrate Reduction using Methanol. 4.0 mg/L
Methanol Required: 70 gals/d
Methanol Cost: 0.75 $/gal $19,200 $/year
Separate Stage Ammonia Reduction: - 0.0. mg/L
Caustic Soda @ 25% conc. 0 gals/d
Caustic Soda Cost: 0.60 $/gal $0 $/year
Equipment Maintenance Cost: $43,800 $/year
Denitrification Sludge Production w/Methanol: 230 Ibs/d
Sludge Disposal Cost: 400 $/ton $16,800 $/year
Total Annual O&M Cost: $112,500 $iyear
Effecuive Annual Interest Rate after Inflation: 2.91%
20-Year Present Worth of O&M Costs: $1,690,000
TOTAL 20-YEAR PRESENT WORTH COST: $7,080,000
Total Cost per Ib. 20-Yr. N removal: $6.06

Leesburg. VA xIs Page 102



PROJECT: Implementing a 3 mg/L Annual Average Total Nitrogen Limit

PREPARED FOR: ' USEPA, Chesapeake Bay Office

PREPARED BY: Virginia Tech with Stearns & Wheler, LLC

DATE: March 16, 2001

FACILITY: . Noman M. Cole WWTP(formerly Lower Potomac)

LOCATION: Fairfax County, VA

RATED FLOW: 67.0 mgd PECOD: __300 mg/L
CURRENT EFFLUENT TN: 8.0 mgiL PETKN: 23 mg/t
EFFLUENT TN GOAL: 30 mg/L

NITROGEN REDUCTION: 2790 lbs/d

1018 1000 lbs/yr
20367 1000 Ibs/20-years

MLE Existing Aerated Volume (MG): 18.65
BEPR (A2/0. VIP, etc)) Existing Anoxic Volume (MG): 7.3
Bardenpho Current MLSS at Winter ADF: 2700
Oxidation Ditch

Lagoon (Biolac. etc.)

Cyclical Aeration

SBR

High-Rate Biofilter

Effluent Filtration

Other: Step Feed MLE, no nitrate recycle

CURRENT PROCESS (CHECK ALL THAT APPLY):

From Report

CURRENT EFFLUENT AMMONIA-N: <1.0 mg/L
From Model (at ADF and load, 15 d MCRT, 12° C winter conditions)

LR BLLLTILTT

PROPOSED MODIFICATIONS TO GET AMMONIA < 1.0 mg/L:
X |No modifications required New MLSS

T |Raise MCRT/MLSS in existing tanks (check clarifier capacity) “UNfa
Construct additional aerated volume Flow (mgd): 0

- -|Construct additional clarifiers Flow (mgd): -0

= |Use existing anoxic volume as aerobic (construct separate denit facility)

Use aerated system for BOD removal only (construct separate nit/denit facility)

Add influent flow equalization tank

Other :

PROPOSED MODIFICATIONS TO GET NITRATE < 1.0 mgiL:

No modifications required

Add downstream DeNit filter wilh methanol

Add downstream Nitrification Biofilter and DeNit filter with methanol
X |Add methanol to existing BNR process

Add downstream anoxic tank with methanol feed

Add effluent filtration

X |Other:  Convert existing deep bed effluent filters fo denite filters™

CAPITAL COST: Equipment and Structures (from Page 2): $6,280,000
Electrical and Instrumentation: 12% $754,000
Yard Piping and Site Work: 15% $942,000
Subtotal: $7,980,000
Contractor OH&P: 15%  $1,197,000
Engineering and Constr. Mgmt: 15%  $1,197,000
Subtotal: $10,370,000
Contingency: 30% $2,394,000
Total Capital Cost: $12,760,000
Capital Cost per Ib. 20-Yr. N removal. $0.63

OPERATIONS COST: Additional Horsepower (from Page 2): 0 HP
Electrical Power Cost: 0.05 $/kW $0 $/year
Nitrate Reduction using Methanol: 5.0 mg/L
Methanol Required: 1270 gals/d
Methanot Cost: 075 Sigal $347,700 $l/year
Separate Stage Ammonia Reduction: 0.0 mg/L
Caustic Soda @ 25% conc 0 gals/d
Caustic Soda Cost: 060 $/gal $0 S/year
Equipment Maintenance Cost: $103,700 $/year
Dentrification Sludge Production w/iMethanol: 4020 Ibs/d
Sludge Disposal Cost: 400 $Aon $293,500 $/year
Total Annual Q&M Cost: $744.900 $/year
Effective Annual Interest Rate after Inflation: 2.91%
20-Year Present Worth of O&M Costs: $11,170,000

TOTAL 20-YEAR PRESENT WORTH COST: $23,930,000
Total Cost per Ib. 20-Yr. N removal: $1.17

Fairfax County, VA xis Page 10of 2



PROJECT: Implementing a 3 mg/L Annual Average Total N?lrogen Limit

PREPARED FOR: ] USEPA, Chesapeake Bay Office

FPREPARED BY: Virginia Tech with Stearns & Wheler, LLC

DATE: March 19, 2001

FACILITY: Luray WWTP

LOCATION: C Luray; PA

RATED FLOW: 2.0. mgd PE COD: Nia __ mgiL
CURRENT EFFLUENT TN: 70  mg/L PETKN: - N/a__ _mgiL
EFFLUENT TN GOAL: 30 mgiL

NITROGEN REDUCTION; 70  lbs/d

26 1000 lostyr
511 1000 Ibs/20-years

MLE Existing Aerated Volume (MG) 1.96
BEPR (A2/0, VIP elc) Existing Anoxic Volume (MG) Nfa
Bardenpho Current MLSS at Winter ADF 5.500
Oxidation Ditch
Lagoon (Biolac. etc )
Cyclical Aeration
SBR

High-Rate Biofilter
Effluent Filtration
Other:

CURRENT PROCESS (CHECK ALL THAT APPLY}):

From Report

CURRENT EFFLUENT AMMONIA-N: <1.0 mg/L
From Model (at ADF and load, 15 d MCRT, 12° C winter conditions)

L LLLT BT

PROPOSED MODIFICATIONS TO GET AMMONIA < 1.0 mg/L:
No modifications required New MLSS
Raise MCRT/MLSS in existing tanks (check clarifier capacity) _Nia
Construct additional aerated volume Flow (mgd): 0
Construct additional clarifiers Flow (mgd): 0

Use existing anoxic volume as aerobic (construct separate denit facility)

Use aerated system for BOD removal only (construct separate nit/denit facility)
Add influent flow equalization tank

Other:

HEEEERER

-
o

LLLLL B

PROPOSED MODIFICATIONS TO GET NITRATE < mg/L:

No modifications required

Add downstream DeNit filler With methanol

Add downstream Nitrification Biofilter and DeNit filter with methanol
Add methanol to existing BNR process

Add downstream anoxic tank with methanol feed

Add effluent filtration
Other:
CAPITAL COST: Equipment and Structures (from Page 2): $1,650,000
Electrical and tnstrumentation: 12% $198,000
Yard Piping and Sile Work: 15% $248,000
Subtotal: $2,100,000
Contractor OH&P: 15% $315,000
Engineering and Constr. Mgmt: 15% $315,000
Subtotal: $2,730,000
Contingency: 30% - $630,000
Total Capital Cost: $3,360,000
Capital Cost per Ib. 20-Yr. N removal: $6.58
OPERATIONS COST: Additional Horsepower (from Page 2): 40 HP
Electrical Power Cost: 0.05 $/kW $13,100 Siyear
Nitrate Reduction using Methanol: : .. 4.0 mg/L
Methanol Required: 30 gals/d
Methanol Cost: 0.75 $/qal $8.200 Siyear
Separate Stage Ammonia Reduction: : 0.0 mg/iL
Caustic Soda @ 25% conc. 0 gals/d
Caustic Soda Cost: 0.60 $/gal SO Slyear
Equipment Maintenance Cost: $27.300 $lyear
Denitrification Sludge Production w/Methanol: 100 fbs/d
Sludge Disposal Cost: 400 $/lon $7.300 $/year
Tolal Annual O&M Cost: $55.900 Siyear
Effeclive Annual Interest Rate after Inflation: 291%
20-Year Present Worth of O&M Costs: $840,000
TOTAL 20-YR PRESENT WORTH COST $4,200,000
Total Cost per Ib. 20-Yr. N removal. $8.22

Luray VA xis Page 1 0f 2



|PROJECT: Implementing a 3 mg/L Annual Average Total Nitrogen Limit

1421000 lbstyr
2847 1000 Ibs/20-ye

PREPARED FOR: USEPA, Chesapeake Bay Office

PREPARED BY: Virginia Tech with Stearns & Wheler, LLC

DATE: March 19, 2001

FACILITY: Merck, Inc. VA

LLOCATION: Elkton, VA

RATED FLOW: 1.2  mgd PECOD: 5077  mglL
CURRENT EFFLUENT TN: 41.7 mg/L PE TKN: 98 mg/L
EFFLUENT TN GOAL.: 30 mglL

NITROGEN REDUCTION: 390 lbs/d

ars

CURRENT PROCESS (CHECK ALL THAT APPLY):

CURRENT EFFLUENT AMMONIA-N: <1.0 _mg/L

Lbd LITTTTTIT]

LI LT LT

Oxigation Ditch
Lagoon (Biolac. etc )
Cyclical Aeration
SBR

High-Rate Biofilter
Effluent Fiitration
Other:

MLE Existing Aeraled Volume (MG):  4.0715
BEPR (A2/0. VIP elc.) Existing Anoxic Volume (MG):  0.7755
Bardenpho Current MLSS at Winter ADF: Nia

From Report
From Model (at ADF and load, 15 d MCRT, 12° C winter conditions)

PROPOSED MODIFICATIONS TO GET AMMONIA < 1.0 mg/L:
E Na modifications required New MLSS
|- |Raise MCRTMLSS in existing tanks (check clarifier capacity) -~ Nia !
| - _|Construct additional aerated volume Flow (mgd): -~ ‘40 = -
|___|Construct additional clarifiers Flow (mgd). .0
| |Use existing anoxic volume as aerobic (construct separate denit facility)
| |Use aerated system for BOD removal only (construct separate nit/denit facility)
| _|Add influent flow equalizztion tank
| |Other:

PROPOSED MODIFICATIONS TO GET NITRATE < 1.0 mg/L:

No modifications required

Add downstream DeNit filler ith methanol

Add downstream Nitrification Biofilter and DeNit filter with methano!
Add methanol lo existing BNR process

‘Add downstream anoxic tank with methanol feed

Add effluent filtration

Other: Add more methanol

CAPITAL COST: Equipment and Structures (from Page 2): $0
Electrical and Instrumentation: 12% $0
Yard Piping and Site Work; 15% $0
Subtotal: $0
Contractor OH&P: 15% $0
Engineering and Constr. Mgmt: 15% $0
Subtotal: $0
Contingency: 30% $0
Total Capital Cost: $0
Capital Cost per Ib. 20-Yr. N removai: $0.00

OPERATIONS COST: Additional Horsepower (from Page 2): 0 HP
Electrical Power Cost: 0.05 $/W $0 Siyear
Nitrate Reduction using Methanol: 387 mg/L
Methanol Required: 180 gais/d
Methanol Cost: 0.75 $/gal $49,300 $/year
Separate Stage Ammonia Reduction: . 0.0 mg/lL
Caustic Soda @ 25% conc 0 gals/d
Caustic Soda Cost: 060 S/gal S0 $lyear
Equipment Maintenance Cost $0 S$/year
Denitrification Sludge Production w/Methanol 560 Ibs/d
Sludge Disposal Cost: 400 Siton $40.900 $/year
Total Annual O&M Cost: $90.200 $/year
Effeclive Annual Interest Rate afier Inflation: 2.91%
20-Year Present Worth of O&M Costs: $1,350,000

TOTAL 20-YEAR PRESENT WORTH COST: $1,350,000
Tolal Cost per Ib. 20-Yr. N removal: B $0.47

Merck, VA xls
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PROJECT: implementing a 3 mg/L. Annual Average Total Nitrogen Limit

PREPARED FOR: USEPA, Chesapeake Bay Office

PREPARED BY: Virginia Tech with Stearns & Wheler, LLC

DATE: March 19, 2001

FACILITY: Middle River-Verona WWTP

LOCATION: Augusta County. VA

RATED FLOW: 45 mgd PECOD: __Nfa mg/L
CURRENT EFFLUENT TN: 50 mg/L PE TKN: N/a  mgiL
|EFFLUENT TN GOAL: 3.0 mglL

NITROGEN REDUCTION: 80  Ibs/d

29 1000 Ibs/yr
584 1000 Ibs/20-years

CURRENT PROCESS (CHECK ALL THAT APPLY): MLE Exisling Aerated Volume (MG): N/a
? BEPR (A2/0, VIP, eic.) Existing Anoxic Volume (MG): N/a
Bardenpho Current MLSS at Winter ADF: 5000

Owidation Ditch
Lagoon (Biolac. elc.)
Cyclical Aeration

w
m
]

High-Rate Biofilter
Effluent Filtration
Other: Brush Aegrator Oxidation Ditch

From Reporl

CURRENT EFFLUENT AMMONIA-N: <1.0 mg/L
From Model (at ADF and load. 15 d MCRT, 12° C winter conditions)

PROPQOSED MODIFICATIONS TO GET AMMONIA < mg/L:
No modifications required New MLSS
Raise MCRT/MLSS in existing lanks (check clarifier capacity) Nfa
Consltrucl additional aerated volume Flow (mgd): 0
Construct additional clarifiers Flow (mgd): 0

Use existing anoxic volume as aerobic (conslruct separate denit facility)
Use aerated system for BOD removal only (construct separate nit/denit facilily)
Add influent flow equalization tank

LI e L LT T

Other:
PROPOSED MODIFICATIONS TO GET NITRATE < 1.0 mg/L:
| __|No modifications required |
[ ‘X |Add downstream DeNit filter with methanol
. |Add downstream Nitrification Biofilter and DeNit filter with methanol
[*_|Add methanol to existing BNR process
| Add downstream anoxic tank with methanol feed
77| Add effluent filtration
': Other: s
CAPITAL COST: Equipment and Structures (from Page 2). $2,530,000
Electrical and Instrumentation: 12% $304,000
Yard Piping and Site Work: 15% $380,000
Subtotal: $3,210,000
Contractor OH&P: 15% $482,000
Engineering and Constr. Mgmt: 15% $482.000
Subtotal: $4,170.000
Conlingency: 30% $963,000
Total Capital Cost: $5,130,000
Capital Cost per Ib. 20-Yr N removal $8.78
OPERATIONS COST: Additional Horsepower (from Page 2): 90 HP
. Electrical Power Cost: 0.05 $/kW $29.400 $lyear
Nitrate Reduction using Methanol: 2.0 mg/L
Methanol Required: * 30 gals/d
Methanol Cost: 0.75 $/gal $8,200 $/year
Separate Stage Ammonia Reduction: : 0.0 mg/L
Caustic Soda @ 25% conc. 0 gais/d
Caustic Soda Cost: 0.60 $/gal $0 $/year
Equipment Maintenance Cost: $41,700 $lyear
Denitrification Sludge Production w/Methanol: 110 Ibs/d
Sludge Disposal Cost: 400 $/lon $8,000 $iyear
Total Annual O&M Cost: $87.300 $/year
Effeclive Annual interest Rate after Inflation: 291%
20-Year Present Worth of O&M Costs: $1,310,000
TOTAL 20-YEAR PRESENT WORTH COST: ’ $6,440,000
Total Cost per Ib. 20-Yr. N removal: $11.03

Middle River-Verona VA xls Page 10f2



PROJECT:

PREPARED FOR:
PREPARED BY:

DATE:

FACILITY:

LOCATION:

RATED FLOW:

CURRENT EFFLUENT TN:
EFFLUENT TN GOAL:
NITROGEN REDUCTION:

Implementing a 3 mg/L
USEPA, Chesapeake B

Annual Average Total Nitrogen Limit
ay Office

Virginia Tech with Steamns & Wheler, LLC

March 19, 2001
Opequon WWTP

Frederick County, VA

6.3 magd
8.0 mgll

3.0 mg/l

260 Ibs/d

95 1000 Ibs/yr

1898 1000 lbs/20-years

PECOD:___Na mglL
PE TKN: Nfa  mgiL

CAPITAL COST:

OPERATIONS COST:

CURRENT PROCESS (CHECK ALL THAT APPLY):

PROPOSED MODIFICATIONS TO GET AMMONIA < 1.0

PROPOSED MODIFICATIONS TO GET NITRATE <

2 MLE Exisling Aerated Volume (MG): N/a
| X |BEPR (A2/0, VIP, elc) Existing Anoxic Volume (MG): N/a
| _|Bardenpho . Current MLSS al Winter ADF: 3000
|___|Oxidation Ditch

| __|Lagoon (Biolac, etc.)

| |Cyclical Aeration

SBR

High-Rale Biofilter

Effluent Filtration

Other: Step-feed A2/0 system

bl

HEEEEEEE

-~
=]
-

CURRENT EFFLUENT AMMONIA-N: 0.4 mg/L | X |From Report
.. |From Model (at ADF and ioad, 15 d MCRT, 12° C winter conditions)

mg/l:

‘|No modifications required New MLSS
Raise MCRT/MLSS in existing tanks (check clarifier capacity) ' " Nia
Construct additional aerated volume Flow (mgd): 02
Construct additional clarifiers ' Flow (mgd):: =~ 0

Use existing anoxic votume as aerabic (construct separate denit facility)

Use aerated system for BOD removal only (construct separate nit/denit facility)
Add influent flow equalization tank

Other; o h

ngfl:
Mo modifications required

TOTAL 20-YEAR PRESENT WORTH COST:

| X |Add downstream DeNit filfer with methancl

|1l Add downstream Nitrification Biofilter and DeNit filter with methanol

|___|Add methanol to existing BNR process

|___|Add downsiream anoxic tank with methanol feed

|___|Add effluent filtration

|__|Other:
Equipment and Structures (from Page 2): $3,140,000
Electrical and Instrumentation: 12% $377,000
Yard Piping and Site Work: 15% $471,000
Subtotal: $3,990,000
Contractor OH&P: 15% $599,000
Engineering and Constr. Mgmt: 15% $599,000
Subtotal: $5,190,000
Contingency: 30%  $1,197,000
Total Capital Cost: $6,390,000
Capital Cost per lb. 20-Yr. N removal: $3.37
Additional Horsepower (from Page 2): 130 HP
Electrical Power Cost: 0.05 $kW $42,500 $/year
Nitrate Reduction using Methanol: 5.0 mg/L
Methano! Required: ) 120 gals/d
Methanol Cost: 0.75 $/gal $32.900 $iyear
Separate Stage Ammonia Reduction: 0.0 mg/L
Causlic Soda @ 25% conc. . 0 gals/d
Caustic Soda Cost: 0.60 $/gal $0 S/year
Equipment Maintenance Cost: $51.900 $lyear
Denitrification Sludge Production w/Methanol: 380 Ibs/d
Sludge Disposal Cost: 400 $Hon $27.700 Styear
Total Annual O&M Cost: $155,000 Slyear
Effective Annual Interest Rate after inflation: 291%
20-Year Present Worth of O&M Costs: $2,320,000

$8,710,000

Total Cost per tb. 20-Yr N removal: $4.59

Opequon, VA xls
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PROJECT: implementing a 3 mg/L. Annual Average Total Nitrogen Limit

PREPARED FOR: USEPA, Chesapeake Bay Office

PREPARED BY: Virginia Tech with Stearns & Wheler, LLC

DATE: March 19, 2001

FACILITY: Parkins Mill WWTP

LOCATION: Frederick County, VA

RATED FLOW: 20 mgd PECOD: _ N/a mgi
CURRENT EFFLUENT TN: 40 mgil PETKN: __Na _mgll
EFFLUENT TN GOAL: 30 mgl

MNITROGEN REDUCTION: 20 lbs/d

7 1000 Ibsfyr
146 1000 Ibs/20-years

MLE Existing Aerated Volume (MG): Nfa
BEPR (A2/0, VIP, etc.) Existing Anoxic Volume (MG): N/a
Bardenpho Current MLSS at Winter ADF: 3000
Oxidation Ditch

Lagoon (Biolac, etc.)

Cyclical Aeration

SBR

High-Rate Biofilter

Effluent Fillralion

Other: Biodenipho Oxidation Ditch configuration

CURRENT PROCESS (CHECK ALL THAT APPLY):

From Report

CURRENT EFFLUENT AMMONIA-N: <1.0 mg/L
From Model (at ADF and load, 15 d MCRT, 12° C winter conditions)

LB BT TT]

PROPOSED MODIFICATIONS TO GET AMMONIA < 1.0 mg/L:
No modifications required New MLSS
Raise MCRT/MLSS in existing tanks (check clarifier capacity) Nia
Construcl additional aerated volume Flow (mgd): L)
Construct additional clarifiers Flow {mgd): 0-

Use exisling anoxic volume as aerobic (construct separale denit facility)

Use aerated system for BOD removal only (construct separate nitdenit facility)
Add influent flow equalization tank

Other:

LLLLT LTI

5
3

LLLTT I

glL:

No modifications required

Add downstream DeNit filter with methanot

Add downstream Nitrification Biofilter and DeNit filter with methanol
Add methanol to existing BNR process

Add downstream anoxic tank with methanol feed

PROPOSED MODIFICATIONS TO GET NITRATE <

Add effluent filtration -
Other: A T I SO R % SE i

CAPITAL COST: Equipment and Structures (from Page 2): $1,650,000

Electrical and Instrumentation: 12% $198,000

Yard Piping and Site Work: 15% $248,000

Subtotal: $2,100,000

Contractor OH&P: 15% $315.000

Engineering and Constr. Mgmt: 15% $315,000

Subtotat: $2,730,000

Contingency: 30% $630.000

Total Capttal Cost: $3,360,000

Capital Cost per Ib 20-Yr N removal $23.01
OPERATIONS COST: Additional Horsepower (from Page 2): 40 HP

Electrical Power Gost: 0.05 Slkw $13.100 $/year

Nitrate Reduction using Methanol: ~_ 1.0 mgiL

Methanol Required: 10 gals/d

Methanol Cost: . 0.75 $/gal $2,700 $iyear

Separate Stage Ammonia Reduction: 0.0 mg/iL

Caustic Soda @ 25% conc. 0 gals/d

Caustic Soda Cost: 0.60 $/gal $0 $iyear

Equipment Maintenance Cosl: $27.300 $l/year

Denitrification Sludge Production w/Methanol: 20 Ibs/d

Sludge Disposal Cost: 400 $fton $1,500 $/year

Totat Annual O&M Cost: $44,600 $lyear

Effective Annua! Interest Rate after Inflation: 2.91%

20-Year Present Worth of O&M Costs: $670,000
TOTAL 20-YEAR PRESENT WORTH COST: $4,030,000

Tota' Cost per lb, 20-Yr. N removal: $27.60

Page 10f2
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HPROJECT: Implementing a 3 mg/L Annual Average Total Nitrogen Limit

PREPARED FOR: USEPA, Chesapeake Bay Office

PREPARED BY: Virginia Tech with Stearns & Wheler, LLC

DATE: March 19, 2001

FACILITY: Parcellville WWTP

LOCATION: Purcellville, VA

RATED FLOW: 1.0 mad - PE COD: N/ia  mg/L
CURRENT EFFLUENT TN: 6.0  mglL PE TKN: Nia  mgilL
EFFLUENT TN GOAL: 30 mglL

NITROGEN REDUCTION: 30  lbs/d

11 1000 ibs/yc
219 1000 Ibs/20-years

MLE Existing Aerated Volume (MG): Mia
BEPR (A2/0, VIP, etc ) Existing Anoxic Volume (MG): Nia
Bardenpho Current MLSS at Winter ADF: 3000
Oxidation Ditch

Lagoon (Biolac, etc )

Cyclical Aeration

SBR

High-Rate Biofilter

Effluent Filtration

Other: Step Feed MLE with Efuent Filters

CURRENT PROCESS (CHECK ALL THAT APPLY}):

From Report
From Mode! (at ADF and load, 15 d MCRT, 12° C winter conditions)

b L LITTTTTR

CURRENT EFFLUENT AMMONIA-N: <1.0  mg/L

PROPOSED MODIFICATIONS TO GET AMMONIA < 1.0 mgiL:
No modifications required New MLSS
Raise MCRT/MLSS in existing tanks (check clarifier capacity) “ Nia
Construct additional aeraled volume Flow (mgd): 0
Construct additional clarifiers Flow (mgd): 0

Use existing anoxic volume as aerobic (canstruct separate denit facility)

Use aerated system for BOD removal only (construct separate nit/denit facility)
Add influent flow equalization tank

Other: A

REREEEED

PROPOSED MODIFICATIONS TO GET NITRATE < 1.0 mgiL:

No modifications required

Add downstream DeNit filter with methanol

Add downstream Nitrification Biofilter and DeNit filter with methanot
X |Add methanol to existing BNR process

Add downstiream anoxic tank with methanol feed

Add effluent filtration
Other
CAPITAL COST: Equipment and Structures (from Page 2): $250,000
Electrical and Instrumentation: 12% $30,000
Yard Piping and Site Work: 15% $38.000
Subtotal: $320,000
Contractor OH&P: 15% $48,000
Engineering and Constr. Mgmt: 15% $48,000
Subtotal: $420,000
Contingency: 30% $96,000
Total Capital Cost: $520,000
Capital Cost per ib. 20-Yr. N removal: $2.37
OPERATIONS COST: Additional Horsepower (from Page 2): 0 HP
Electrical Power Cost: 0.05 $/kW . $O $Shyear
Nitrate Reduction using Methanol: 3.0 mg/L
Methanol Required: 10 gals/d
Methanol Cost: 0.75 $/gal $2,700 Slyear
Separate Slage Ammonia Reduction: 0.0 mg/L
Caustic Soda @ 25% conc 0 gals/d
Caustic Soda Cost: 0.60 $/gal $0 $tyear
Equipment Maintenance Cost: $4,200 S$lyear
Denitrification Sludge Production w/Methanol 40 lbs/d
Siudge Disposal Cost: 400 $/ton $2.900 Siyear
Total Annual Q&M Cosl $9.800 S/year
Effective Annual interest Rale after Inflation 291%
20-Year Present Worth of O&M Costs: $150,000
TOTAL 20-YEAR PRESENT WORTH COST: $670,000
Total Cost per Ib. 20-Yr. N removal: $3.06

Purcellville, VA xls Page 1 of 2



PROJECT:
PREPARED FOR:
PREPARED BY:

Implementing a 3 mg/L

Virginia Tech with Stea

3650 1000 Ibs/20-years

Annual Average Total Nitrogen Limit

USEPA, Chesapeake Bay Office

rns & Wheler, LLC

DATE: March 19, 2001
FACILITY: Moores Creek WWTP
LOCATION: Rivanna Authority, Charlottesville, VA
RATED FLOW: 15.0 mqd PECOD: __Nfa  mg/L
CURRENT EFFLUENT TN: 70 mgiL PETKN: __Nfa__mgil
EFFLUENT TN GOAL: 30 mail
NITROGEN REDUCTION: 500 Ibs/d
183 1000 lbsiyr

CURRENT PROCESS (CHECK ALL THAT APPLY):

CURRENT EFFLUENT AMMONIA-N: 0.5 mg/L

PROPOSED MODIFICATIONS TO GET AMMONIA <

LLLLL L] e [l LT T LT[ =]

-
o

PROPOSED MODIFICATIONS TO GET NITRATE <

3

Existing Aerated Volume (MG):
Existing Anoxic Volume (MG):
Current MLSS at Winter ADF:

MLE

BEPR (A2/0, VIP, etc))
Bardenpho

Owdation Ditch
Lagoon (Biolac, etc.)
Cyclical Aeration

SBR

High-Rate Biofilter
Effluent Filtration
Other:  -A2/0 that also can be operated asan MLE

N/a

Nia

—_3000 |

From Report g
From Model (at ADF and load, 15 d MCRT, 12° C winter conditions)

mg/L:
No modifications required

Raise MCRT/MLSS in existing tanks (check clarifier capacity)

Canstruct additional aerated volume Flow (mgd):” . 0
Construct additional clarifiers Flow (mgd): 0
Use existing anoxic volume as aerobic (construct separate denit facility)
Use aerated system for BOD removal only (construct separate niVdenit facility)
Add influent flow equalizalion tank

Other

N/a

New MLSS

qil:

No modifications required .
Add downstream DeNit filter with methanol

Add downstream Nitrification Biofiller and DeNit filter with melhanol
Add methanol to existing BNR process

Add downstream anoxic tank with methanol feed

Add effluent filtration

LI I

CAPITAL COST:

Subtotal:

Contractor OH&P:
Engineering and Constr.
Subtotal:

Contingency:

Total Capital Cost:
Capital Cost per Ib: 20-Y

OPERATIONS COST:
Electrical Power Cosl:

Methanol Required:
Methanol Cost:

Caustic Soda Cost:
Equipment Maintenance

Sludge Disposal Cost:
Total Annual O&M Cost:
Effective Annual Interest

TOTAL 20-YEAR PRESENT WORTH COST:
Total Cost per Ib. 20-Yr.

Equipment and Structures (from Page 2):
Electrical and Instrumentation:
Yard Piping and Site Work:

Additional Horsepower (from Page 2)

Nitrate Reduction using Methanol:

Separate Stage Ammonia Reduction:
Caustic Soda @ 25% conc.

Denitrification Sludge Production w/Methanol:

20-Year Present Worth of O&M Costs:

N

Other.  _*

$6,200,000
$744,000
$930,000
$7.870,000
$1,181,000
$1,181,000
$10,230,000
$2,361,000
$12,590,000
$3.45

12%
15%

15%
Mgmt: 15%
30%
r. N removal:

300 HP
$96.000 $/year
4.0 mg/L
230 gals/d
$63.000 $iyear
0.0 mglL
0 gals/d
$0 $lyear
$102,300 S/year
720 lbs/d

0.05 $/kW

0.75 S/gal

060 $/gal
Cost:

400 $/ton $52,600 $/year
$315,900 $iyear
Rate after Inflation: 2.91%
$4,740,000
$17,330,000
N removal: $4.75

Rivanna xis
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PROJECT: Implementing a 3 mg/L Annual Average Total Nitrogen Limit

PREPARED FOR: USEPA, Chesapeake Bay Office ;

PREFPARED BY: Virginia Tech with Stearns & Wheler, LLC

DATE: March 19, 2001

FACILITY: Rocco Farm Foods WWTP

LOCATION: Edinburg, VA

RATED FLOW: 1.2  mgd PECOD: __ Nfa_  mg/t
CURRENT EFFLUENT TN: 12.0 _mg/L PETKN: ___N/a__ mg/L
EFFLUENT TN GOAL: 30 mglL

NITROGEN REDUCTION: 90  lbs/d

33 1000 lbshyr
657 1000 Ibs/20-years

MLE Existing Aerated Volume (MG): Nia
BEPR (A2/0, VIP, elc.) Existing Anoxic Volume (MG): Nfa
Bardenpho Current MLSS at Winter ADF: 4000
Oxidation Ditch

Lagoon (Biolac, etc.)

Cyclical Aeration

SBR

High-Rate Biofilter

Effluent Filtration

Other A2/0 with integral Schreiber Process

CURRENT PROCESS (CHECK ALL THAT APPLY):

CURRENT EFFLUENT AMMONIA-N: <1.0 mg/L{ X |From Report
From Model (at ADF and load, 15 d MCRT, 12° C winter conditions)

L B LITTT TN

PROPOSED MODIFICATIONS TO GET AMMONIA < 1.0 mgiL:

No modifications required New MLSS
Raise MCRT/MLSS in existing tanks (check clarifier capacity) N/a
Construct additional aerated volume Flow (mgd): 0

Construct additional clarifiers Flow (mgd): =0

Use existing anoxic volume as aerobic (construct separate denit facility)
Use aerated system for 80D removal only (construct separate nit/denit facility)
Add influent flow equalization tank

LELLEET b

Other: TN
PROPOSED MODIFICATIONS TO GET NITRATE < 1.0 mg/L:
No modifications required

Add downstream DeNit filter with methano!

Add downstream Nitrification Biofilter and DeNit filter with methanol
Add methanal to existing BNR process

Add downstream anoxic tank with methanol feed

LI LT e

Add effluent fillration
Other:
CAPITAL COST: Equipment and Structures (from Page 2): $1,370,000
Electrical and Instrumentation: 12% $164,000
Yard Piping and Site Work: 15% $206,000
Subtotal: $1,740.000
Contractor OH&P: 15% $261,000
Engineering and Constr. Mgmt: 15% . $261.000
Subtotal: $2,260.000
Contingency: 30% $522,000
Total Capital Cost: $2,780,000
Capital Cost per Ib. 20-Yr. N removal: $4.23
OPERATIONS COST: Additional Horsepower (from Page 2): 20 HP
Electrical Power Cost: 0.05 $/kW $6,500 $iyear
Nitrate Reduction using Methanol: ) 8.0. mg/L
Methanol Required: 40 gals/d
Methanol Cost: 0.75 $/gal $11,000 $/year
Separate Stage Ammonia Reduction: . 0.0 .mgiL
Caustic Soda @ 25% conc. 0 galsid
~ Caustic Soda Cost: 0.60 $/gal $0 $lyear
Equipment Maintenance Cost: $22,600 $/year
Denitrification Sludge Production w/Methanol: 130 lbs/d
Sludge Disposal Cost: 400 $/lon $9,500 $lyear
Total Annual O&M Cost: $49,600 $/year
Effective Annual Interest Rate after Inflation: 2.91%
20-Year Preseat Worth of O&M Costs: $740,000
TOTAL 20-YEAR PRESENT WORTH COST: $3,520,000
Tolal Cosl per {b. 20-Yr. N removal: $5.36

Rocco Foods. VA xls Page 1 of 2



PROJECT: ]

PREPARED FOR: USEPA, Chesapeake Bay Office
PREPARED BY: Virginia Tech with Stearns & Wheler, LLC
DATE: March 18, 2001

FACILITY: Strasburg WWTP

LOCATION: Stasburg, VA

RATED FLOW: 1.0 mgd

CURRENT EFFLUENT TN: 6.0 mg/L

EFFLUENT TN GOAL: 30 mg/lL

NITROGEN REDUCTION: 20 Ibs/d

7 1000 lbs/yr
146 1000 Ibs/20-years

Implementing a 3 mg/L Annual Average Total Nitrogen Limit

PE COD: N/a
PE TKN: Nfa

mg/L
mg/L

CURRENT PROCESS (CHECK ALL THAT APPLY}): : MLE

Bardenpho
Oxidation Ditch
Lagoon (Biolac. etc.}
Cyclical Aeration
SBR

High-Rate Biofilter
Effluent Filtration
Other:

L[

BEPR (A2/0. VIP_elc)

Brush Aerator Oxidation Ditch

Existing Aerated Volume (MG): Nia
Existing Anoxic Volume (MG): N/a
Current MLSS at Winter ADF: 4000

From Report

CURRENT EFFLUENT AMMONIA-N: <1.0  mg/L

PROPOSED MODIFICATIONS TO GET AMMONIA < mgiL:

Other:

From Model (at ADF and load, 15 d MCRT, 12° C winter conditions)

No modifications required '

Raise MCRT/MLSS in existing tanks (check clarifier capacily) N/a
Construct additional aerated volume
Construct additional clarifiers

Use existing anoxic volume as aerobic (construct separate denit facility)

Use aerated system for BOD removal only (construct separate nit/denit facility)
Add influent flow equalization tank

New MLSS

Flow (mgd), __ - 0
Flow (mgd). 0

3

PROPOSED MODIFICATIONS TO GET NITRATE < alL:

TTTIRIe CITIITIMe (B LI

No modificalions required

Add downstream DeNit filter with methanol

Add downstream Nitrification Biofitter and DeNit filter with methanol
Add methanol fo existing BNR process

Add downstream anoxic tank with methanol feed

Add effluent filtration
| |Other: Yoo
CAPITAL COST: Equipment and Structures (from Page 2):
Electrical and Instrumentation: 12%
Yard Piping and Site Work: 15%
Subtotal:
Contractor OH&P: 15%
Engineeririg and Constr. Mgmt: 15%
Subtotal:
Contingency: 30%
Total Capital Cost:
Capital Cost per Ib. 20-Yr. N removal:
OPERATIONS COST: Additional Horsepower (from Page 2):
Electrical Power Cost: 0.05 $/kw

Nitrate Reduction using Methanol:
Methanol Required:

Methanol Cost: 0.75 $/gal
Separate Stage Ammonia Reduction:
Caustic Soda @ 25% conc
Caustic Soda Cost:
Equipment Mainlenance Cost:

060 $/gal

Sludge Disposal Cost:. 400 $/on
Total Annual O&M Cost:
Effective Annual Interest Rate after Inflation:

20-Year Present Worth of O&M Cosls:

TOTAL 20-YEAR PRESENT WORTH COST:
Total Cost per Ib. 20-Yr. N removal:

Denitrification Sludge Production w/Methanol:

$1,300,000
$156,000
$195,000
$1,650,000
$248,000
$248,000
$2,150,000
$495,000
$2,650,000
$18.15

20 HP
$6,500 $year
- 3.0 mg/L
10 gals/d
$2,700 S$iyear
0.0 mg/L
0 gals/d
$0 $lyear
$21,500 $lyear
40 Ibs/d
$2,900 $/year
$33,600 $iyear
2.91%
$500,000

$3,150,000
$21.58

Strasburg VA xis
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PREPARED FOR: USEPA, Chesapeake Bay Office
PREPARED BY: Virginia Tech with Stearns & Wheler, LLC
DATE: March 19, 2001

FACILITY: Stuarts Draft WWTP

LOCATION: Augusta County, VA

RATED FLOW: 1.4 mgd

CURRENT EFFLUENT TN: 5.0 mg/L

EFFLUENT TN GOAL: 30 mag/lL

NITROGEN REDUCTION: 20 lbs/d

7 1000 ibstyr
146 1000 Ibs/20-years

PROJECT: Implementing a 3 mg/L Annuatl Average Total Nitrogen Limit

PE COD: Nia mg/L
PE TKN: N/a mg/L

MLE
BEPR (A2/0, VIP, etc.)
Bardenpho
Oxidation Ditch
Lagoon (Biolac, etc.)
|___|Cyclical Aeration

SBR
High-Rate Biofilter
Effluent Filtration

CURRENT PROCESS (CHECK ALL THAT APPLY):

L [ ]

Other: Brush Aerator Oxidation Dilches

Existing Aerated Volume (MG): Mia
Existing Anoxic Volume (MG): N/a
Current MLSS at Winter ADF: 5000

CURRENT EFFLUENT AMMONIA-N:  <1.0 _ mg/L | X |From Reporl

LB b L]

PROPOSED MODIFICATIONS TO GET AMMONIA < 1.0 mg/L:

LLLTTTTI

Other:

From Model (al ADF and load, 15 d MCRT, 12° C winter conditions)

No modifications required New MLSS
Raise MCRT/MLSS in existing tanks (check clarifier capacity) Nia

Construct additional aerated volume Flow (mgd): [¢]

Construct additional clarifiers Flow(mgd): 0

Use existing anoxic volume as aerobic (construct separate denit facility)

Use aerated system for BOD removal only (construct separale nit/denit facility)
Add influent flow equalization tank

PROPOSED MODIFICATIONS TO GET NITRATE < 1.0 mgiL:

“-- {No modifications required

Add downstream DeNit filler with methanol

.~ |Add downstream Nilrification Biofiller and DeNil filler with methanol
X |Add methanol to existing BNR process

i, :|Add downstream anoxic tank with methanol feed

- |Add effluent filtration
Other: h ki
CAPITAL COST: Equipment énd Structures (from Page 2):
Electrical and Instrumentation: 12%
Yard Piping and Site Work: 15%
Subtotal:
Contractor OH&P: 15%
Engineering and Constr. Mgmt: 15%
Subtotat:
Contingency: 30%

Total Capital Cost:
Capttal Cost perib 20-Yr N removal

OPERATIONS COST: Addilional Horsepower (from Page 2):
Electrical Power Cost: 0.05 $/kW
Nitrate Reduction using Methanol:

Methanol Required:

Methanol Cost: 0.75 $/gal
Separate Stage Ammonia Reduction:
Caustic Soda @ 25% conc.

Causlic Soda Cost: 0.60 $/gal
Equipment Maintenance Cost:
Denitrification Sludge Production w/Methanal:
Sludge Disposal Cost: 400 $/ton
Total Annual O&M Cost

Effeclive Annual Interest Rate after Inflation:
20-Year Present Worth of Q&M Costs:

TOTAL 20-YEAR PRESENT WORTH COST:
Total Cost per Ib. 20-Yr. N removal:

$250,000
$30,000
$36,000
$320.000
$48,000
$48.000
$420.000
$96.000
$520,000
$3.56

0 HP
S0 $/year
2.0 mg/L
10 gals/d
$2,700 $/year
0.0 mg/L
0 gals/d
$Q Siyear
$4,200 $lyear
30 Ibs/d
$2,200 Siyear
$9,100 $/year
2.91%
$140,000

$660,000
$4.52

Stuarts Draft, VA xis
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PROJECT:
PREPARED FOR:
PREPARED BY:

USEPA, Chesapeake Bay Office
Virginia Tech with Stearns & Wheler, LLC

Implementing a 3 mg/L Annual Average Total Nitrogen Limit

DATE: March 19, 2001
FACILITY: Tyson Foods, Inc. WWTP
LOCATION: Temperanceville, VA
RATED FLOW: 1.0 ~mgd PE COD: 345  mgiL
CURRENT EFFLUENT TN: 28.0 mg/L PE TKN: 172 mg/L
EFFLUENT TN GOAL: 3.0 mg/lL
NITROGEN REDUCTION: 210 Ibs/d
77 1000 Ibs/yr
1533 1000 Ibs/20-years
CURRENT PROCESS (CHECK ALL THAT APPLY):| X |MLE Existing Aerated Volume (MG) 4.5
| __|BEPR (A2/0. VIP, etc) Exisling Anoxic Volume (MG) 4.5
| ___|Bardenpho Current MLSS at Winter ADF 4000
|| Oxidation Ditch
L.agoon (Biolac. etc )
Cyclical Aeration
|__|SBR
High-Rate Biofilter
Effluent Filtration
Other: DAF and Anaerobic Lagoon pretreatment
CURRENT EFFLUENT AMMONIA-N: 0.3. mg/L From Report
From Model (at ADF and load, 15 d MCRT, 12° C winter conditions)
PROPOSED MODIFICATIONS TO GET AMMONIA < mgll:
Mo modifications required MNew MLSS
Raise MCRT/MLSS in existing tanks (check clarifier capacity) " Nia

Other:

LLLELLL e LI <1

Construct additional aerated volume
Canstruct additional clarifiers
Use existing anoxic volume as aerobic (construct separate denit facility)
Use aerated system for BOD removal only (construct separate nit/denit facility)
Add influent flow e_qu_g!i;alic_n tank

Flow (mgd): 0:

Flow (mgd): 0

P
B

LT

glL:
No modifications required

PROPOSED MODIFICATIONS TO GET NITRATE <

Add effluent filtration
Other:

Add downstream DeNit filter with methano!
Add downstream Nitrification Biofilter and DeNit fillter with methanol
Add methanol o existing BNR process
Add downstream anoxic tank with methanol feed

CAPITAL COST: Equipment and Structures (from Page 2):

Electrical and Instrumentation: 12%
Yard Piping and Site Work: 15%
Subtotal:

Contractor OH&P: 15%
Engineering and Constr. Mgmt: 15%
Subtotal:

Contingency: 30%

Total Capital Cost:

Capital Cost per Ib. 20-Yr. N removal:
OPERATIONS COST: Additional Horsepower (from Page 2):
Electrical Power Cost: 0.05 $/KW
Nitrate Reduction using Methanol:
Methanol Required:
Methanol Cost: 0.75 $/gal
Separate Stage Ammonia Reduction:
Caustic Soda @ 25% conc
Causlic Soda Cost:
Equipment Maintenance Cost:
Denitrification Sludge Produclion w/Methanol
Sludge Disposal Cost: 400 $/ton
Tolal Annual O&M Cost:
Effecuve Annual Interest Rate after Inflation:
20-Year Present Worth of O&M Costs!

0.60 $/gal

TOTAL 20-YEAR PRESENT WORTH COST:
Total Cost per Ib. 20-Yr. N removal:

$1,300,000
$156,000
$195,000
$1,650,000
$248,000
$248,000
$2,150,000
$495,000
$2,650,000
$1.73

20 HP
$6,500 $/year
© 25.0 mg/L

90 gals/d

$24,600 Siyear
0.0 mg/L
0 gals/d
$0 S/year
$21,500 $lyear
300 Ibs/d
$21.900 $iyear
$74 500 $/year
2.91%
$1,120,000

$3,770,000
$2.46

Tyson Foods, VA xlIs
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PROJECT:
PREPARED FOR:
PREPARED BY:
DATE:

FACILITY:
LOCATION:
RATED FLOW:

EFFLUENT TN GOAL:
NITROGEN REDUCTION:

Implementing a 3 mg/L. Annual Average Total Nltrcgen Limit

USEPA, Chesapeake Bay Office
Virginia Tech with Stearns & Wheler, LLC

March 19, 2001

Waynesboro City WWTP

Waynesboro, VA

CURRENT EFFLUENT TN:

4.0 mgd

8.0 mg/L
30 mglL
170  lbs/d

62 1000 Ibs/yr

PE COD 270 mg/L
PE TKN 20 mg/L

1241 1000 Ibs/20-years

CURRENT PRQCESS (CHECK ALL THAT APPLY):

[ MLE Existing Aerated Volume (MG):  N/a
BEPR (A2/0, VIP, etc) Existing Anoxic Volume (MG): N/a
Bardenpho Current MLSS at Winter ADF: N/a

Oxidation Ditch
Lagoon (Biolac, etc.)
Cyclical Aeration

w
@
sl

High-Rate Biofilter
Effluent Filtration
Other: Trickling Filter-RBCs. Denite Filters

SEEREREEN

CURRENT EFFLUENT AMMONIA-N: 0:5 mg/L From Report

- Frori Model (at ADF and load. 15 d MCRT, 12° C winter conditions)

PROPOSED MODIFICATIONS TO GET AMMONIA < 1.0 mg/L:

No modifications required
Raise MCRT/MLSS in existing tanks (check clarifier capacity)
Construct addilional aerated voiume Flow (mgd):

Add influent ﬂow equaszation tank
Other:

Construct additional clarifiers Flow (mgd): (U
Use exisling anoxic volume as aerobic (construct separate denit facility)
Use aerated system ‘or BOD removal only (construct separate nit/denit facility)

New MLSS
N/a

PROPOSED MODIFICATIONS TO GET NITRATE < 1 0 mgiL:

No modifications required

Add downstream DeN:it filter with methanol

Add downstream Nitrification Biofitter and DeNit filter with methanol
Add methanol to existing BNR process

Add downstream anoxic tank with methanol feed

{4|Add effluent fitiration

X |Other  Add Additional Methanol i

CAPITAL COST: Equipment and Structures (from Page 2): $0
Electrical and Instrumentation: 12% $0
Yard Piping and Site Work: 15% $0
Sublotal: $0
Contractor OH&P: 15% $0
Engineering and Constr. Mgmt 15% SO
Subtotal: S0
Contingency: 30% S0
Total Capital Cost: $0
Capital Cost per Ib. 20-Yr N removal $0.00

OPERATIONS COST: Additional Horsepower (from Page 2) 0 HP
Electrical Power Cost: 0.05 $/KkW S0 Slyear
Nitrate Reduction using Methanol: 5.0 mg/L
Methanol Required: 80 gals/d
Methanol Cost: 0.75 $/gal $21.900 $fyear
Separate Stage Ammonia Reduction: 0.0 mg/L.
Caustic Soda @ 25% conc. 0 gals/d
Caustic Soda Cost: 0.60 $/gal SO S$tyear
Equipment Maintenance Cost: $0 Sliyear
Denitrification Sludge Production w/Methanol: 240 Ibs/d
Sludge Disposal Cost: 400 $fton $17.500 $/year
Tolal Annual O&M Cost: $39,400 $/year
Effective Annual Interest Rate ‘afier Inflation: 291%
20-Year Present Worth of O&M Costs: $590,000

TOTAL 20-YEAR PRESENT WORTH COST: $590,000
Total Cost per Ib. 20-Yr. N removal: $0.48

Waynesboro xis
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PROJECT: implementing a 3 mg/L Annual Average Total Nitrogen Limit

PREPARED FOR: USEPA, Chesapeake Bay Office

PREPARED BY: Virginia Tech with Stearmns & Wheler, LLC

DATE: March 19, 2001

FACILITY: Wildemess WWTP

LOCATION: Ruckersville, VA

RATED FLOW: 1.0__mgd PECOD:__ 435 mglL
CURRENT EFFLUENT TN: 8.0 mg/L PETKN:__ 25 mgiL
EFFLUENT TN GOAL: 3.0 mgll

NITROGEN REDUCTION: 40 bs/d

15 1000 1bs/yr
292 1000 Ibs/20-years

Oxidation Dilch, 4 Ring Orbal
Lagoon (Biolac, etc.)
Cyclical Aeration

SBR

High-Rate Biofilter

Effluent Filtration

Other:

CURRENT PROCESS (CHECK ALL THAT APPLY): : MLE Existing Aerated Volume (MG): Nfa
|___IBEPR (A2/0, VIP, etc) Existing Anoxic Volume (MG): Nia
| |Bardenpho Current MLSS at Winter ADF: Nia

X

P LLLT]

From Report

CURRENT EFFLUENT AMMONIA-N: 0.5 mg/L
| |From Model (at ADF and load, 15 d MCRT, 12° C winter conditions)

PROPOSED MODIFICATIONS TO GET AMMONIA < 1

.0 mgiL:
No modifications required - : New MLSS
Raise MCRT/MLSS in existing 1anks (check clarifier capacity) Nfa’
Construct additional aerated volume Flow (mgd): ‘0
Construct additional clarifiers ) Flow (mgd): 0

Use existing anoxic volume as aerobic (construct separate denit facility)

Use aerated system for 8OD removal only (construct separate nit/denit facility)
Add influent flow equalization tank

Other: )

LLLLTTT A

P
3

L= [ [

giL:

No modifications required

Add downstream DeN:it filter with methanol

Add downstream Nitrification Biofiller and DeNit filter with methanol
Add methanol to existing BNR process i

Add downstream anoxic tank with methano! feed

PROPOSED MODIFICATIONS TO GET NITRATE <

Add effluent filtration
Other:
CAPITAL COST: Equipment and Structures (from Page 2): $250,000
Electrical and Instrumentation: 12% $30,000
Yard Piping and Sile Work: 15% $38,000
. Subtotal: ) $320,000
Contractor OH&P: 15% $48,000
Engineering and Constr. Mgmt: 15% $48,000
Subtotal: $420,000
Contingency: 30% $96,000
Total Capital Cost: $520,000
Capital Cost per Ib. 20-Yr. N removal: $1.78
OPERATIONS COST: Additional Horsepower (from Page 2): 0 HP
Electrical Power Cost: 0.05 $&W $0 Slyear
Nitrate Reduction using Methanol: 5.0 mg/t
Methanol Required: 20 gals/d
Methanol Cost: 0.75 $/gal : $5.500 $fyear
Separate Slage Ammonia Reduction: 0.0 _mg/L
Caustic Soda @ 25% conc. 0 gals/d
Caustic Soda Cost: 0.60 $/gal - $0 Siyear
Equipmenl Maintenance Cost: $4,200 Slyear
Denitrification Sludge Produclion w/Methanot: 60 Ibs/d
Sludge Disposal Cost: 400 $/ton $4.400 Sfyear
Total Annual O&M Cost: $14,100 S/year
Effective Annual Interest Rate after Inflation: 291%
20-Year Present Worth of O&M Costs: $210,000
TOTAL 20-YEAR PRESENT WORTH COST: $730,000
Totat Cost per Ib. 20-Yr. N removal: $2.50

Wilderness WWTP xis Page 1 0f 2



PROJECT: implementing a 3 mg/L Annual Average Total Nitrogen Limit =
PREPARED FOR: USEPA, Chesapeake Bay Office ‘

PREPARED BY: Virginia Tech with Stearns & Wheler, LLC

DATE: March 19, 2001 .

FACILITY: Woodstock WWTP

LOCATION: Woodstock. VA

RATED FLOW: 1.0  mad PE COD: 306 mgiL
CURRENT EFFLUENT TN: 8.0 mg/L PE TKN: 20 mg/L
EFFLUENT TN GOAL: 30 mg/l

NITROGEN REDUCTION: 40 ibs/d

15 1000 Ibs/yr
292 1000 Ibs/20-years

CURRENT PROCESS (CHECK ALL THAT APPLY): [ |MLE
. BEPR (A2/0, VIP, etc.)

Bardenpho

|_X |Oxidation Ditch

Lagoon (Biolac, etc.)

Cyclical Aeration

SBR

High-Rale Biofilter

Effluent Filtration

Other: (o

L]

Existing Aerated Volume (MG): 1.3
Existing Anoxic Volume (MG): Nia
Current MLSS at Winter ADF: 3200

Note: Oxidation Ditches operate Cyclically

CURRENT EFFLUENT AMMONIA-N: 0.5 mg/L | X [From Report

EEREEEE

PROPOSED MODIFICATIONS TO GET AMMONIA < 1.0 mg/L:
X

O TH

Other:

From Model (at ADF and load, 15 d MCRT, 12° C winter conditions)

No modifications required New MLSS
Raise MCRT/MLSS in existing tanks (check clarifier capacity) Nfa
Construct additional aerated volume Flow (mgd): 0
Construct additional clarifiers Flow (mgd): __ - 0.

Use existing anoxic volume as aerobic (consiruct separate denit facility)

Use aerated system for BOD removal only (construct separate nit/denit facility)
Add influent flow equalization tank

PROPOSED MODIFICATIONS TO GET NITRATE < 1.0 ma/l.:

4 |Add effluent filtration
.- |Other: ER

No modifications required

X |Add downstream DeNit filter with methanol

Add downstream Nitrification Biofilter and DeNit filter with methanol
|Add methanol to existing BNR process

1" | Add downstream anoxic tank with methanol feed

s

CAPITAL COST: Equipment and Structures (from Page 2):

Electrical and Instrumentation: 12%
Yard Piping and Site Work: 15%
Subtotal: =

Contractor OH&P: 15%
Engineering and Constr. Mgmt: 15%
Subtotal:

Contingency: 30%

Total Capital Cost:
Capital Cost per Ib. 20-Yr. N removal:

OPERATIONS COST: Additional Horsepower (from Page 2):
Electrical Power Cost: 0.05 $/kW
Nitrate-Reduction using Methanol:

Methanol Required:

Methanol Cost: 075 $/gal
Separate Stage Ammonia Reduction:
Caustic Soda @ 25% conc.

Caustic Soda Cost: 0.60 $/gal
Equipment Maintenance Cost:
Denitrification Sludge Production w/Melhanol:
Sludge Disposal Cost: 400 $/ton
Total Annual O&M Cost:

Effective Annual Interest Rate after inflation:
20-Year Present Worth of O&M Costs:

TOTAL 20-YEAR PRESENT WORTH COST:
Total Cost per Ib. 20-Yr, N removal:

$1,300,000
$156,000
$195.000
$1.650,000
$248.000
$248.000
$2,150,000
$495,000
$2,650,000
$9.08

20 HP
$6 500 Slyear
5.0 mgiL
20 gals/d
$5,500 Slyear
0.0 mg/L
0 gals/d
$0 Slyear
$21,500 $/year
60 Ibs/d
$4.400 $lyear
$37.900 $/year
2.91%
$570,000

$3,220,000
$11.03

Woodstock, VA xis
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SUMMARY COST SHEETS FOR THE 7
"JAMES RIVER, VIRGINIA WWTPS



PROJECT:
PREPARED FOR:
PREPARED BY:

implementing a 3 ma/L Annual Average Total Nitrogen Limit =

USEPA, Chesapeake Bay Office
Virginia Tech with Stearns & Wheler, LLC

Total Annual O&M Cost:

TOTAL 20-YEAR PRESENT WORTH COST:

DATE: March 25, 2001
FACILITY: Richmond WWTP
LOCATION: Richmond. VA
RATED FLOW: 50.0 mgd PE COD: mg/L
CURRENT EFFLUENT TN: 16.0 _mg/L PE TKN: mg/L
EFFLUENT TN GOAL: 30 mgiL
NITROGEN REDUCTION: 5420 lbs/d
1978 1000 lbsfyr
39566 1000 Ibs/20-years
CURRENT PROCESS (CHECK ALL THAT APPLY): : MLE Existing Aerated Volume (MG):
| __|BEPR (A2/0, VIP, etc) Existing Anoxic Volume (MG):
|___|Bardenpho Current MLSS at Winter ADF:
| |Oxidation Ditch
= Lagoon (Biolac, elc.)
| |Cyclical Aeration
|__|SBR
| |High-Rate Biofilter
|__|Effluent Filtration
| X |Other Conventional Activated Sludge
CURRENT EFFLUENT AMMONIA-N: 0.5 mg/L z From Reporl
| |From Model (at ADF and load. 15 d MCRT, 12° C winter conditions)
PROPOSED MODIFICATIONS TO GET AMMONIA < 1.0 mg/L:
z No modifications required New MLSS
|__|Raise MCRT/MLSS in existing tanks (check clarifier capacity) Nia
| |Construct additional aerated volume Flow (mgd): 0
| |Construct additional clarifiers Flow (mgd): -0
| |Use existing anoxic volume as aerobic (construct separate denit facility)
| |Use aerated system for BOD removal only (construct separate nit/denit facitity)
| - |Add influent flow equalization tank :
| |Other: : ReShEERES
PROPOSED MODIFICATIONS TO GET NITRATE < 1.0 mg/l.:
| _INo modifications required
| X |Add downstream DeNit filter with methanal
|| Add downstream Nitrification Biofilter and DeNit filter with methanol
| |Add methanol lo existing BNR process
| |Add downstream anoxic tank with methanol feed
| |Add effluent filtration
| X |Other: Modify for MLE Operation
CAPITAL COST: Equipment and Structures (from Page 2): $22,740.000
Electrical and Instrumentation: 12% $2.729,000
Yard Piping and Site Work 15% $3,411.000
Subtotal: $28.880.000
Conltractor OH&P 15% $4 332 000
Engineering and Constr. Mgmt 15% 54,332.000
Subtotal: $37.540.000
Contingency: 30% $8,664,000
Total Capital Cost: $46,200,000
Capital Cost per Ib, 20-Yr. N removal: $1.17
OPERATIONS COST: Additional Horsepower (from Page 2): 1,000 HP
Electrical Power Cost: 0.05 $/kW $326,700 $/year
Nitrate Reduction using Methanol: 1 13.0 mg/L
Methanol Required: 2470 gals/d
Methanol Cost: 0.75 $/gal $676,200 $iyear
Separate Stage Ammonia Reduction: 0.0 mg/L
Causlic Soda @ 25% conc. 0 gals/d
Caustic Soda Cost: 0.60 $/gal $0 $/year
Equipment Maintenance Cost: $375.400 S$lyear
Denitrification Sludge Production w/Methanot: 7810 Ibs/d
Sludge Disposal Cost: 400 $iton $570,100 $iyear

$1,948,400 $/year

Effective Annual Interest Rate after Inflation: 291%

20-Year Present Worth of O&M Costs: $29,220,000
$75,420,000

Total Cost per Ib. 20-Yr N removat $1.91

Richmond, VA xls
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PROJECT: : implementing a 3 mgiL Annual Average Total Nitrogen Limit ~
PREPARED FOR: USEPA, Chesapeake Bay Office
|PREPARED BY: Virginia Tech with Stearns & Wheler, LLC
DATE: March 25, 2001
FACILITY: Hopewell Regional WWTP
LOCATION: Hopewell, VA
RATED FLOW: 50.0 mgd PE COD: mg/L
CURRENT EFFLUENT TN: 6.0 mgiL ' PE TKN: mg/L
EFFLUENT TN GOAL: 3.0 mg/L
NITROGEN REDUCTION: 1250 ibs/d
456 1000 Ibsiyr
9125 1000 Ibsi20-years
CURRENT PROCESS (CHECK ALL THAT APPLY}): : MLE Existing Aeraled Volume (MG):
| |BEPR (A2/0. VIP. elc) Existing Anoxic Volume (MG):
| |Bardenpno Current MLSS at Winter ADF
= Oxiaation Oitch
| {Lagoon (Biolac. etc)
| |Cyciical Aeration
[ |sBR
=] High-Rate Biofilter
| |Effluent Filtration
| X |Other: second stage denitrification with methanol addition
CURRENT EFFLUENT AMMONIA-N:  <1.0 _mg/lL I From Report
From Model (at ADF and load, 15 d MCRT, 12° C winter conditions)
PROPOSED MODIFICATIONS TO GET AMMONIA < 1.0 mg/L:
| X |No modifications required New MLSS
| |Raise MCRT/MLSS in existing tanks (check clarifier capacity) Nfa
| - |Construct additional aerated volume Flow (mgd): 0
| |construct additional clarifiers . Flow (mgd): [
| |Use exisling anoxic volume as aerobic (construct separate denit facility)
| __|Use aerated system for BOD removal only (construct separale nit/denit facility)
- Add influent flow equalization tank ’
|__|Other:
PROPOSED MODIFICATIONS TO GET NITRATE < 1.0 mg/L:
[ |No modifications required
|___|Add downstream DeNit filter with methanol
| |Add downstream Nitrification Biofilter and DeNit filter with methanol
| X |Add methanol to existing BNR process
| |Add downstream anoxic tank with methanol feed
| X |Add effluent filtration C-
| |Other:
CAPITAL COST: |, Equipment and Structures (from Page 2): $20,950,000
Electrical and Instrumentation: 12% $2,514,000
Yard Piping and Site Work: . 15%  $3,143,000
Subtotal: $26,610,000
Contraclor OH&P: 15% $3,992,000
Engineering and Constr. Mgmt: 15% $3,992,000
Subtotal: $34,590,000
Contingency: 30%  $7.983,000
Tolal Capital Cost: $42,570,000
Capita! Cost per Ib. 20-Yr. N removal: $4.67
OPERATIONS COST: Additional Horsepower (from Page 2). 500 HP
Electrical Power Cost: 0.05 $&W $163,400 $/year
Nitrate Reduction using Methanot: © 3.0 mglL
Methano!l Required: 570 gals/d
Methanol Cost: 0.75 $/gal $156,Q000 $/year
Separate Stage Ammonia Reduction: 0.0 mg/L
Caustic Soda @ 25% conc. 0 gals/d
Caustic Seda Cost: 0.60 $/gat $0 $lyear
Equipment Maintenance Cost: $345.900 S/year
Denitrification Sludge Production w/Methanol: 1800 ibs/d
Sludge Disposal Cost: 400 $Hon : $131.400 S/year
Total Annual O&M Cost: $796.700 S/year
Effective Annual Interest Rate after Inflation: 2.91%
20-Year Present Worth of O&M Costs: $11,950,000
TOTAL 20-YEAR PRESENT WORTH COST: $54,520,000
Total Cost per Ib. 20-Yr. N removal: : $5.97

Hopewell Regional, VA xIs Page 10f 2



|PROJECT: implementing a 3 mg/L Annual Average Total Nitrogen Limit =

CURRENT EFFLUENT AMMONIA-N: <10 mgiL

PROPOSED MODIFICATIONS TO GET AMMONIA <

PROPOSED MODIFICATIONS TO GET NITRATE < 1.

LB BLIITITT ]

1

LELEETT B

o

PREPARED FOR: USEPA, Chesapeake Bay Office
PREPARED BY: Virginia Tech with Stearns & Wheler, LLC
DATE: March 25, 2001
FACILITY: Henrico County WWTP
LOCATION: Henrico County. VA
RATED FLOW: 40.0 _mgd PE COD: - _mgit
CURRENT EFFLUENT TN: 6.0 mglL PETKN:___ mg/L
EFFLUENT TN GOAL: 3.0 mgit
NITROGEN REDUCTION: 1000 Ibs/d
365 1000 Ibs/yr
7300 1000 Ibs/20-years
CURRENT PROCESS (CHECK ALL THAT APPLY): MLE Existing Aerated Volume (MG):
BEPR (A2/0, VIP, etc.) Existing Anoxic Volume (MG):
Bardenpho Current MLSS at Winter ADF:

Oxidation Ditch

Lagoon (Biolac, efc.)

Cyclical Aeration

SBR

High-Rate Biofilter

Effluent Filtration

Other: Two syslers, a modified UCT & a modified pure Oxygen

From Reporl
From Model (at ADF and load, 15 d MCRT, 12° C winter conditions)

1.0 mg/L:
No modifications required New MLSS
Raise MCRT/MLSS in existing tanks (check clarifier capacity) Nia
Construct additional aerated volume Flow (mgd): 0
Construct additional clarifiers Flow (mgd): 0

Use existing anoxic volume as aerobic (construct separate denit facility)

Use aerated system for BOD removal only (construct separate nit/denit facility)
Add influent flow equalization tank

Other: 2 ' :

mafl:
No modifications required
Add downstream DeNit filter with methanol
Add downstream Nitrification Biofilter and DeNit filter with methanol
Add methanol to existing BNR process
Add downstream anoxic tank with methanol feed

Sludge Disposal Cost: 400 $/ton
Total Annual O&M Cost: .
Effective Annual Interest Rate after (nfiation:
20-Year Present Worth of O&M Costs:

TOTAL 20-YEAR PRESENT WORTH COST:
Total Cost per Ib. 20-Yr N removal:

$105,100 $/year

$264.000 $/year
2.91%
$3,960,000

$8,020,000
$1.10

Add effluent filtration - i
X |Other:  modify existing effiuent filters for denitrification with methanol addition "
CAPITAL COST: Equipment and Structures (from Page 2): $2.000,000
Electrical and Instrumentation: 12% $240,000
Yard Piping and Site Work: 15% $300,000
Subtotal: $2.540,000
Contractor OH&P : 15% $381.000
Engineering and Constr. Mgmt: 15% $381.000
Subtotal: $3.300.000
Contingency: 30% $762,000
Total Capital Cost: $4,060,000
Capital Cost per Ib. 20-Yr. N removal: $0.56
OPERATIONS COST: Additional Horsepower (from Page 2): 0 HP
Electrical Power Cost . 0.05 $/KW $0 $lyear
Nitrate Reduction using Methanol: ) 3.0 mg/t
Methanol Required: 460 gals/d
Methanot Cost: e 0.75 $/gal $125,900 $/year
Separate Stage Ammonia Reduction: 0.0 mg/L
Caustic Soda @ 25% conc. 0 gals/d
Caustic Soda'Cost:. 0.60 $/gal $0 Slyear
Equipment Maintenance Cost $33.000 $lyear
Denitrification Sludge Production w/Methanot: 1440 Ibs/d

* Henrico County, VA xis
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PROJEGT-
PREPARED FOR;
PREPARED BY:

Implementing a 3 mg/L Annual Average Total Nitrogen Limit

USEPA, Chesapeake Bay Office
Virginia Tech with Stearns & Wheler, LLC

CAPITAL COST:

OPERATIONS COST:

CURRENT EFFLUENT AMMONIA-N:

PROPOSED MODIFICATIONS TO GET AMMONIA <

PROPOSED MODIFICATIONS TO GET NITRATE < 1

TOTAL 20-YEAR PRESENT WORTH COST:

1.0 mg/L:
E No modifications required New MLSS
| |Raise MCRT/MLSS in existing tanks (check clarifier capacity) Nfa
| |Construct additional aerated volume Flow (mgad) 0o
|__|Construct additional clarifiers Flow (mgd): 0
| |Use existing anoxic volume as aerobic (construct separate denit facility)
| |Use aerated system for BOD removal only (construct separate niUdenit facility)
[ “ " |Add influent flow equalization tank
- |Other: e s
.0 mg/L:
| | No modifications required
[ "X:|Add downstream DeNit filter with methanol
| |Add downstream Nitrification Biofilter and DeNit filter with methanol
|~ "|Add methanol to existing BNR process
"1 | Add downstream anoxic tank with methanol feed

[ 1:]Add effluent filtration -
| ]other: e >

Equipment and Structures (from Page 2): $14.950,000

Eiectrical and Instrumentation: 12%  $1.794.000

Yard Piping and Site Work: 15% $2.243,000

Subtotal: $18.990.000

Contractor OH&P: 15%  $2,849.000

Engineering and Constr. Mgmt: 15%  $2,849.000

Sublotal: $24.690,000

Contingency: 30% $5,697,000

Total Capital Cost: $30,390,000

Capitat Cost per Ib. 20-Yr. N removal: $4.16

Additional Horsepower (from Page 2): 800 HP

Electrical Power Cost: 0.05 $/kW $261.400 $/year

Nitrate Reduction using Methanol: 3.0 mg/L

Methanol Required: . 460 gals/d

Methanol Cost: 0.75 $/gal $125,900 $/year

Separale Stage Ammonia Reduction: 0.0 mg/L

Caustic Soda @ 25% conc. 0 gals/d

Caustic Soda Cost: 0.60 $/gal $0 $/year

Equipment Maintenance Cost: $246,.900 $/year

Denitrification Sludge Production w/Methanol: 1440 Ibs/d

Sludge Disposal Cost: 400 $/ton $105.100 $/year

Total Annual O&M Cost: $739.300 $iyear

Effective Annual Interest Rate after lnflation: 291%

20-Year Present Worth of O&M Costs: $11,050,000

) $41,480,000
Total Cost per Ib 20-Yr N removal: $5.68

<1.0  mg/L

DATE: March 25, 2001
FACILITY: HRSD-VIP
LOCATION: Norfolk, VA
RATED FLOW: 40.0 mad PE COD: g mgiL
CURRENT EFFLUENT TN: 6.0 mgil PE TKN: mg/L
EFFLUENT TN GOAL: 3.0 mgt
NITROGEN REDUCTION: 1000 Ibs/d
365 1000 lbs/yr
7300 1000 Ibs/20-years
CURRENT PROCESS (CHECK ALL THAT APPLY): [ MLE Existing Aerated Volume (MG):
BEPR (A2/0, VIP, etc)) Existing Anoxic Volume (MG):
Bardenpho Current MLSS al Winter ADF:

Oxidation Ditch

Lagoen (Biolac, efc.)

Cyclical Aeration

S8R

High-Rate Biofilter

Effluent Fillration

Other: The Original VIP Plant. no effluerit fillration

From Report
From Model (at ADF and load. 15 d MCRT, 12° C winter conditions)

L BLITTETT I

HRSD-VIP, VA xIs
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PROJECT: Implementing a 3 mgfl. Annual Average Total Nitrogen Limit

Lhd BT TITT I

LLLLLTT [

PROPOSED MODIFICATIONS TO GET NITRATE < 1

LI L B 2

Total Annual O&M Cost:

PREPARED FOR: USEPA, Chesapeake Bay Office
PREPARED BY: Virginia Tech with Stearns & Wheler, LLC
DATE: March 25, 2001
FACILITY: HRSD-Nansemond
LOCATION: Portsmouth, VA
RATED FLOW: 30.0 ° mgd PE COD: mg/L
CURRENT EFFLUENT TN: 6.0 ma/L PE TKN: mg/L
EFFLUENT TN GOAL: 30 mg/L
NITROGEN REDUCTION: 750 Ibs/d
274 1000 Ibstyr
5475 1000 lbs/20-years
CURRENT PROCESS (CHECK ALL THAT APPLY): MLE Existing Aerated Volume (MG)
BEPR (A2/0, VIP, etc.) Existing Anoxic Volume (MG):
Bardenpho Current MLSS at Winter ADF:

Oxidation Ditch

Lagoon (Biolac, etc))

Cyclical Aeration

SBR

High-Rate Biofilter

Effluent Filtration

Other:  AWIP Plant wio effiuent filtration Z

_|CURRENT EFFLUENT AMMONIA-N:  <1.0 _mg/L X |From Report
From Model (at ADF and load, 15 d MCRT, 12° C winter conditions)
PROPOSED MODIFICATIONS TO GET AMMONIA < 1.0 mg/L:
No modifications required New MLSS
Raise MCRT/MLSS in existing tanks (check clarifier capacity) N/a
Construct additional acrated volume Flow (mgd): Qi
Conslruct additional clarifiers Flow (mgd): 0

Use existing anoxic volume as aerobic (construct separate denit facility)

Use aerated sysiem for BOD removal only (construct separate nit/denit facility)
Add infiluent flow equalization tank

Other

Q
=

No modifications required

Add downstream DeNit filter with methanol

Add downstream Nitrification Biofilter and DeNit filter with methanol
Add methanol fo existing BNR process

Add downstream anoxic tank with methanol feed

Add effluent filtration
Other: A R O
CAPITAL COST: Equipment and Structures (from Page 2): $11,450,000
! Electrical and Instrumentation: 12% $1,374,000
Yard Piping and Site Work: 15%  $1,718,000
Subtotal: $14,540,000
Contractor OH&P: 15%  $2,181,000
Engineering and Constr. Mgmt: 15% $2,181,000
Subtotal: $16,900,000
Contingency: 30%  $4,362,000
Total Capital Cost: $23,260,000
Capital Cost per ib. 20-Yr. N removal: $4.25
OPERATIONS COST: Additional Horsepowér (from Page'Z): . 600 HP
Electrical Power Cost: 0.05 $/kW $196,000 S$/year
Nirate Reduction using Methanol: 3.0 mglL
Methano! Required: 340 gals/d
Methanol Cost 075 S/gat $93.100 Siyear
Separate Stage Ammonia Reduction: 0.0 mgit
Causlic Soda @ 25% conc 0 gals/d
Causlic Soda Cost 060 $/gal $0 $/year
Equipment Maintenance Cost: $189,000 $/year
Denitrification Sludge Production w/Methanol: 1080 Ibs/d
Sludge Disposal Cost: 400 $iton $78.,800 $fyear

$556,900 $/year

Effective Annual Interest Rate after Inflation: 291%
20-Year Present Worlh of O&M Costs: $8,350,000
TOTAL 20-YEAR PRESENT WORTH COST: $31,610,000

Total Cost per lb. 20-Yr. N removal: $5.77

HRSD-Nansemond.xls

Page 1 0of 2



PROJECT: Implementing a 3 mg/L Annual Average Total Nitrogen Limit -
PREPARED FOR: USEPA, Chesapeake Bay Office
PREPARED BY: Virginia Tech with Stearns & Wheler, LLC
DATE: March 25, 2001
FACILITY: Proctor's Creek WWTP
LOCATION: Chesterfield County. VA
RATED FLOW: 20.0 magd PE COD: mg/L
CURRENT EFFLUENT TN: 6.0 mg/L PE TKN mg/L
EFFLUENT TN GOAL: 30 mg/L
NITROGEN REDUCTION: 500 Ibs/d
183 1000 Ibs/yr
3650 1000 lbsi20-years
CURRENT PROCESS (CHECK ALL THAT APPLY): | X |MLE Existing Aerated Volume (MG):
BEPR (A2/0, VIP, etc) Existing Anoxic Volume (MG):
Bardenpho Current MLSS at Winter ADF:
Oxidation Dilch
Lagoon (Biolac, etc.)
Cyclical Aeration
SBR
High-Rate Biofiiter
Effluent Fittration
Other:
CURRENT EFFLUENT AMMONIA-N: <10 _mglt X |From Report
From Model (at ADF and load, 15 d MCRT, 12° C winter conditions)
PROPOSED MODIFICATIONS TO GET AMMONIA < 1.0 mg/L: .
[ X |No modifications required New MLSS
|__|Raise MCRT/MLSS in existing tanks (check clarifier capacity) Nia
| . _|Construct additional aerated volume _Flow (mgd): 0
| |Construct additional clarifiers Flow (mgd). 0
| |Use exisling anoxic volume as aerobic {construct separate denit facility)
| |Use aerated system for BOD removal only {construct separate nit/denit facilily)
| |Add influent flow equalization tank
| |Other
rFROPOSED MODIFICATIONS TO GET NITRATE < 1.0 mg/L:
:| No modifications required
| X |Add downsiream DeNil filter svith methanol
| |Add downstream Nitrification Biofilter and DeNit filter with methanol
| |Add methanol to existing BNR process
| |Add downstream anoxic tank with methanol feed
Add effluent filtration - .
|_other: AT
CAPITAL COST: Equipment and Structures (from Page 2): $7,950,000
* Electrical and Instrumentation: 12% $954,000
Yard Piping and Site Work: 15%  $1,193,000
Subtotal: $10,100,000
Contractor OH&P: 15% $1,515,000
Engineering and Constr. Mgmt: 15%  $1,515,000
Subtotal: $13,130,000
Contingency: 30% $3,030,000
Tolal Capital Cost: $16,160,000
Capital Cost per 1b. 20-Yr. N removal: ' $4.43
OPERATIONS COST: Additional Horsepower (from Page 2): 400 HP
Electrical Power Cosl 0.05 $/kW $130,700 $lyear
Nitrate Reduction using Methanol: 3.0 mg/L
Methanol Required: 230 gals/d
Methanol Cost: 075 $/gal $63,000 Siyear
Separate Stage Ammonia Reductior: 0.0 mg/t
Caustic Soda @ 25% conc 0 gals/d
Caustic Soda Cost: 0.60 $/gal $0 $iyear
Equipment Maintenance Cost. $131,300 $/year
Denitrification Sludge Production wiMethanol: 720 Ibs/d
Sludge Disposal Cost: 400 $Hon $62,600 $l/year
Tolal Annual O&M Cost: $377,600 $/year
Effective Annual Interest Rate after Inflation: 2.91%
20-Year Present Worth of O&M Costs: $5,660,000
TOTAL 20-YEAR PRESENT WORTH COST: $21,820,000
Total Cost per Ib. 20-Yr. N removal: $5.98

WWTP_3mgL BNR evaluation xlIs Page 1 0f 2



PROJECT:
PREPARED FOR:
PREPARED BY:

Implementing a 3 mg/L Annual Average Total Nitrogen Limit

USEPA, Chesapeake Bay Office
Virginia Tech with Stearns & Wheler, LLC

DATE: March 25, 2001
FACILITY: Falling Creek WWTP
LOCATION: Chesterfield County, VA
RATED FLOW: 10.0  mgd PE COD: mg/L
CURRENT EFFLUENT TN: 6.0 mg/L PETKN: __  mg/L
EFFLUENT TN GOAL: 30 mg/L
NITROGEN REDUCTION: 250 Ibs/d N
91 1000 Ibs/yr
1825 1000 Ibs/20-years
CURRENT PROCESS (CHECK ALL THAT APPLY): ._'_)5.: MLE Existing Aerated Volume (MG):
BEPR (A2/0, VIR, elc.) Existing Anoxic Volume (MG):
Bardenpho Current MLSS at Winter ADF,

CURRENT EFFLUENT AMMONIA-N:  <1.0  mg/L

PROPOSED MODIFICATIONS TO GET AMMONIA <

PROPOSED MODIFICATIONS TO GET NITRATE < 1

CAPITAL COST:

OPERATIONS COST:

Oxidation Ditch
Lagoon (Biolac, etc.)
| |Cyclical Aeration
|__|SBR

| |High-Rate Biofilter
| |Effluent Filtration
|__|Other:

X |From Reporl
From Model (al ADF and load, 15d MCRT, 12° C winter conditions)

Add downstream Nitrification Biofilter and DeNit filter with methanol
Add methanol to existing BNR process
Add downstream anoxic tank with methanol feed

No modifications required
X |Add downstream DeNit filter,with methanol

1.0 mgiL:

X |No modifications required New MLSS
Raise MCRT/MLSS in existing tanks (check clarifier capacity) ~ Nla
Construct additional aerated volume Flow (mgd): 0
Construct additional clarifiers . Flow (mgd): 0.

Use existing anoxic volume as aerobic (construct separate denit facility)
Use aerated system for BOD removal only (construct separate nit/denit facility)
Add influent flow equalization tank
Other: s
0 maiL:

Add effluent filtration

Other: v :
Equipment and Structures (from Page 2): : $4 450,000
Electrical and Instrumentation: 12%, $534,000
Yard Piping and Site Work: 15% $668.000

Subtotal:
Contractor OH&P:

$5.650 000
15% $848.000

Engineering and Constr. Mgmt: 15% $848.000
Subtotal: $7,350,000
Contingency: 30% $1,695,000
Total Capital Cost: $9,050,000
Capital Cost per Ib. 20-Yr. N removal: $4.96
Additional Horsepower (from Page 2): 200 HP
Electrical Power Cost: 0.05 $/kW $65,300 Siyear
Nitrate Reduction using Methanol: 3.0 mg/L
Methanol Required: 110 gals/d
Methanol Cost: 0.75 $/gal $30,100 Siyear
Separate Stage Ammonia Reduction: 0.0 mg/L
Caustic Soda @ 25% conc 0 gals/d
Caustic Soda Cost: 0.60 $/gal $0 Siyear
Equipment Maintenance Cost: $73.500 $lyear
Denitrification Sludge Production w/Methanol. 360 Ibs/d
Sludge Disposal Cost: 400 $iton $26.300 $/year
Total Annuat O&M Cost: $195,200 S/year
Effective Annual Interest Rate afler Inflation: 2.91%
20-Year Present Worlh of O&M Cosls: $2,930,000
$11,980,000
Total Cost per (b 20-Yr N removal: $6.56

TOTAL 20-YEAR PRESENT WORTH COST:

Falling Creek, VA xis
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APPENDIX B

COST INFORMATION FROM THE FINAL
" REPORT FOR 8 MG/L EFFLUENT TN

UPGRADES AT 51 WWTPS IN THE -

CHESAPEAKE BAY WATERSHED



modification costs in this report were based on the “permanent modification” standards of each
owner, if such standards were known.

Pennsylvania WWTPs
The results of the 16 Pennsylvania WWTP evaluations are summarized in Table 7.

Table 7. Pennsylvania WWTPs Evaluated for BNR Removal

BNR Design Total Capital Capital Cost per lb
WWTP Flow Costs Cost/Flow Add. N
MGD 3 $/MGD Removal
Altoona City (E) 9.0 1.230 x 10° 136,667 $0.51
Altoona City (W) 13.5 1.233 x 10° 91,333 0.42
Chambersburg 4.5 6.347 x 10° 1,410,444 2.69
Greater Hazleton 8.9 7.84 x10° 880,899 3.24
Hanover 4.5 0.060 x 10° 13,333 0.08
Harrisburg 30.0 25.448 x 10° 848,250 2.00
Lancaster 29.7 1.077 x 10° 36,263 0.19
Lebanon 8.0 4.039 x 10° 504,875 1.19
Scranton 16.0 2.815x 10° 175,938 0.76
State College 6.0 0.780 x 10° 130,000 0.33
(UAJA)
Susquehanna 12.0 1.619 x 10° 134,917 1.12
(Lancaster Area) ‘
Throop 7.0 3.320 x 10° 474,285 1.68
Williamsport (C) 7.2 6.339 x 10° 880,417 1.36
Williamsport W) 4.5 5.246 x 10° 1,165,778 2.58
Wyoming Valley 320 0.763 x 10° 23,843 0.18
York City 26.0 1.780 x 10° 68,462 0.42
Total/Average 2188 69.936 x 10° 319,634 $0.946

The 16 Pennsylvania WWTPs can be easily classified into two categories based on the capital
costs of the needed modifications for BNR. Six of the plants, accounting for only 29% of the post
BNR design flows, would account for 79% of the total capital costs. Of the six, the Harrisburg
plant, alone, accounts for 36% of the total projected capital costs. The six plants, their post BNR

design flows, their projected capita
are listed in Table 8. The capital cost per MGD would

pound additional N removal projects to $2.09/1b.

Table 8. Pennsylvania High Cost BNR Modification Plants

| costs for BNR, and the BNR modification costs per MGD,
be nearly $900,000, and the cost per

BNR Design Total Capital Capital Cost per Ib

WWTP Flow Costs Cost/Flow Add. N
MGD $ $/MGD Removal

Chambersburg 4.5 6.347 x 10° 1.4104 x 10° $2.69/1b
Greater Hazleton 8.9 7.840 x10° 880,899 $3.24/1b
Harrisburg 30.0 25.448 x 10° 848,250 $2.00/1b
Lebanon 8.0 4.039 x 10° 504,875 $1.19/1b
W’msport Central 1.2 6.339 x 10° 880,474 $1.36/ib
W’msport West 4.5 5.246 x 10° 1.166 x 10° $2.58/1b
Total/Average 63.1 55.26 x 10° 875,737 $2.09/1b




The high capital investment and cost per pound projections suggest that these plants are good
candidates for nutrient trading with non-point source controls or other WWTPs, if such an option
is developed.

In contrast to the six plants listed in Table 8, the 10 other plants account for 155.7 MGD (71%) of
the post BNR design flow, but only $14.676 x 10° (21%) of the projected capital costs, for a
modification cost of only $94,258 per MGD. Also, five of these 10 plants would have a
reduction in annual O&M costs from converting to BNR. The projected average cost per pound
of additional N removal by these 10 plants is only $0.41/tb. It is unlikely that non-point controls
could even remotely approach these costs, and obviously could not promise the same reliability of

N reduction. Clearly, these plants are good candidates for economical BNR modification and

operation.

Maryland and New York WWTPs

The nine Maryland WWTPs included in this draft report are small scale plants, with one

exception, and, consequently,
~ very high for most of them. The inf
are relatively large, but one is a trick
constraints. Consequently, the projected costs

high. Their data also are included in Table 9.

the projected costs per additional pound of nitrogen removed are

ation is tabulated in Table 9. The two New York plants
ling filter (TF) plant, and the other has very severe site

for implementing BNR at the two NY plants are

Table 9. Maryland and New York WWTPS Evaluated for BNR Removal

BNR Design Total Capital Capital Cost per b
WWTP Flow Costs Cost/Flow .Add.

' MGD $ $MGD N Removal
Brunswick 0.7 390,000 557,143 $0.50/Ib N
Chestertown 0.9 1.350 x 10° 1.50 x 10° $5.92/1b N
Crisfield 1.0 1.949 x 10° 1.949 x 10° $4.95/Ib N
Elkton 2.7 1970x 10° 729,630 $1.87/IbN
Federalsburg 0.75 1.525 x 10° 2.033 x 10° $3.34/Ib N
Georges Creek 0.6. 1.663 x 10° 2772 x 10° $3.55/b N
(Alleghany Cty.)

Indian Head 0.49 532,000 1.085 x 10° $2.90/Ib N
Mattawoman 15 4250 x 10° 283,333 $0.07/IbN
Winebrenner - 0.6 1.480x 10° 2.467 x 10° $3.77/Ib N
MD Totals/Avg. 22.74 15.109 x 10° 0.664 x 10° 1.311b N
Binghampton 25 13.057 x 10° 522,280 $2.24/IbN
Endicott 8 6.656 x 10° 832,000 $3.35/lb N
NY Totals/Avg. 33 19.713 x 10° 597,364 $2.49/1b N

Only two of the Maryland WWTPs, Brunswick and Mattawoman, have the potential for low cost
BNR modification. This is because most of the other plants have fixed-film biological processes,

either trickling filters or rotating bi
upgrading before BNR is possible. One, Chestertown, is an aerate

ological contactors, or are old facilities that need substantial
d lagoon system that cannot

maintain nitrification during the winter months. The cost per pound of additional nitrogen

removed is relatively sma
flow dominates the total flow, and it potentially can be

Il for the nine plants collectively, but that is because the Mattawoman
modified for BNR very economically.

The seven WWTPs other than Brunswick and Mattawoman account for only 31% of the design




BNR flow, but 69% of the projected capital costs. The cost per additional pound of N=removal
for the seven “high cost” plants averages $3.36/Ib N, which is substantially higher than the
$2.09/1b N average of the high cost Pennsylvania WWTPs. Clearly, it would be economical to
upgrade the Brunswick and Mattawoman WWTPs for BNR. The other plants do not fall into the
low cost category based on cost per additional pound of potential nitrogen removal, and non-point
pollution reduction trading may be more attractive. However, this cost per pound is still
considerably less than the estimates for some types of non-point source controls. Also, some of
the Maryland plants are in need of upgrades for conventional treatment. If they are to be
upgraded or expanded, it may be possible to economically include modifications that enable BNR

along with the expansions and upgrades.
Virginia WWTPs

The twenty-four Virginia' WWTPs are primarily small plants, as shown by the data listed in Table 10.

Table 10. Virginia BNR Modification Plants

BNR Design Total Capital Capital Cost per Ib Add.
WWTP Flow Costs Cost/Flow N removal
MGD $ $/MGD
Arlington 30 560,000 18,667 $0.605/1b
‘Colonial Beach 2.0 90,000 45,000 -$0.065/1b
Dahlgren 0.325 30,000 92,000 -$0.12/1b
Dale Services#1 3.0 220,000 73,000 $0.29/1b
Dale Services#8 3.0 220,000 73,000 $0.29/1b
DuPont, 2.0 0 - -$0.11/1b
Waynesboro
Fishersville 2.0 +790,000 395,000 $2.20/1b
Front Royal 4.0 50,000 13,000 $0.02/1b
Harrisonburg 16 4.688x 10° 293,000 $0.54/1b
H. L. Mooney 18 490,000 27,222 $0.063/1b
Leesburg 4.85 2.980x 10° 614,000 $0.68/1b
Lower Potomac 67.0 20.800 x 10° 310,448 $0.50/1b
Luray 20 0 0 N/A
Merck and Co. 1.2 0 0 0
Middle 4.5 150,000 33,000 $0.30/1b
River/Verona :
Opequon 6.25 570,000 91,000 $0.16/1b
Parkins Mill 2.0 97,000 49,000 -$0.79/1b
Purcellville 1.0 1.3x10° 1.3x10° $1.80/Ib
Rocco Foods, 12 4.480 x 10° 3,733,000 . $0.338/1b
Edinburg
Strasburg 0.975 120,000 123,000 -$0.14/1b
Stuarts Draft 1.4 1.240 x 10° 886,000 $2.36/lb
Waynesboro 4.0 3.500x 10° 875,000 $1.27/1b
Woodstock 1.0 70,000 70,000 -$0.22/1b
Total/Average 173.7 42.445x 10° 244,358 $0.481b |




Four of the Virginia plants are large and collectively will be designed to treat 131 MGD by BNR, which is
75% of the Virginia total. The other 20 WWTPs treat an average flow of only 2.14 MGD and twelve of
them are designed to treat 2 MGD or less. Although the plants are relatively small, they should be much
more economical to modify for BNR removal than the typical Maryland WWTP. This is because nearly all
of them are activated sludge (AS) process facilities, and several of them are oxidation ditch AS systems.
Oxidation ditches typically are easy to operate for biological nitrogen removal, simply by changing the
operating approach. The primary expense for most of them is the purchase and installation of timer
switches for the aerators. Also, most of the Virginia facilities are not near design flow, and can
be easily modified for BNR with the existing activated sludge basin volumes and clarifier
capacities. However, the recommended constructive or operative modifications may lead to a
downsizing of the plants’ hydraulic design capacity. Therefore, the resulting BNR process might
have a shorter useful service life (as plant flow increases) than a more permanent retrofit designed
to maintain the existing permitted design capacity. The savings accumulated during the interim
years, however, may be sufficient to pay for much of the subsequent expansion. Regardless, the
average cost per additional pound of N removed for the Virginia plants is projected as only
$0.48/1b, the lowest of the three states. Even this figure is misleading because most of the
projected capital costs would be expended on six of the WWTPs, and three plants project much
higher costs per additional pound of N removed than the rest. The seven high capital outlay
and/or high N removal cost plants are listed in Table 11.

Table 11. Virginia High Cost BNR Modification Plants-

BNR Design Total Capital Capital Cost per Ib Add.
WWTP Flow Costs Cost/Flow N removal
MGD $ $/MGD

Fishersville 2.0 790,000 395,000 $2.20/Ib
Harrisonburg 16 4.688 x 10° 293,000 $0.54/1b
Leesburg 4.85 2.980x 10° 614,000 $0.68/1b
Lower Potomac, 67.0 20.8 x 10° 310 448 $0.50/1b
Fairfax County '

Rocco Farm 12 4480 x 10° 3,733,000 $0.338/lb
Foods,Edinburg

Stuarts Draft 1.4 1.240x 10° 886,000 $2.36/b
Waynesboro 4.0 3.500 x 10° 875,000 $1.27/1b
Total/Average 96.45 38.478 x 10° 398,942 $0.61/1b

The seven plants listed above account fo
the projected BNR modification capital cos
average cost per additional pound of nitroge

r only 56% of the total discharge ﬂow, but nearly 91% of
ts. In spite of the high capital costs, the projected
n removed is only $0.61/lb. The other 17 Virginia

plants would have a cost per Ib additional N removed of only $0.27, and six of these plants should

_ save money over 20 yrs by implementing
evaluated plants, Merck, Inc. and Luray,
wastewaters are nitrogen deficient for biologica

nitrogen addition.

the recommended BNR approach. Two of the

have no reason to implement BNR because their

| wastewater treatment, which necessitates
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