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3. Evaluation of the Ad Valorem System for Operating and Maintaining the Wastewater
Facilities, Gannett Flemming, Inc., June 1994,

4. Interim Nitrogen Reduction Assessment (updated), Gannett Flemming Inc., August,
1995.
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F. AVAILABILITY OF FUNDING
The State of Connecticut has a grant/loan program whereby a 20% grant is made available to certain
municipalities that establish as a priority the removal of pollutants from the wastewater. A 2% loan
is available for the remaining 80% of the engineering and construction costs. This funding is
available on a priority and eligibility basis which considers, among other concerns, the impairment
of the receiving waterbody caused by the discharge. This funding program is administered by the

Construction Grants Section of DEP Bureau of Water Management.
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TABLE 4 -5
CURRENT FLOWS AND LOADS
TOWN OF BRANFORD FACILITIES PLAN

MAXIMUM
ANNUAL MONTHLY HYDRAULIC
AVERAGE AVERAGE PEAK
RESIDENTIAL AND COMMERCIAL
BRANFORD
FLOW. gpd 2,074,000 2,281,400 2,592,500
BOD, Ib/d 4,805 5,550
TSS, Ib/d 4,688 5733
TKN, Ib/d 774 1,115
NH4-N, 1b/d 624 798
NORTH BRANFORD
* FLOW. gpd 307,000 440,000 1,249,000
BOD, Ib/d 712 822
TSS, Ib/d 694 849
TKN, Ib/d 115 165
NH4-N, [b/d 92 118
INDUSTRIAL
BRANFORD
FLOW. gpd 175,000 350,000 438,000
BOD, Ib/d 134 426
TSS, Ib/d 3 16
TKN, Ib/d 0 0
NH4-N, Ib/d 0 0
NORTH BRANFORD
FLOW. gpd 15,000 30,000 38,000
BOD, Ib/d 0 0
TSS, Ib/d 0 0
TKN, Ib/d 0 0
NH4-N, lb/d 0 0
SEPTAGE (BRANFORD ONLY)
FLOW. gpd 4,600 7,200 36,000
BOD, Ib/d (5,000 mg/1) 192 300
TSS, 1b/d (13,000 mg/T) 499 781
TKN, Ib/d (677 mg/l) 26 41
NH4-N,lb/d (157 mg/l) 6 9
INFILTRATION
FLOW. gpd 1,120,000 1,640,000 3,060,000
INFLOW
FLOW. gpd 424,400 601,400 4,700,000
TOTALS
FLOW. gpd 4,120,000 5,350,000 12,113,500
BOD, [b/d 5,842 7,098
TSS, Ib/d 5,884 7,379
TKN, Ib/d 915 1,321
NH4-N, Ib/d 722 926

* INCLUDES INFILTRATION AND INFLOW




























Figure 4-5
TSS INFLUENT AND EFFLUENT

Town of Branford Facilities Plan
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Figure 4-6
AVERAGE DAILY PLANT FLOW
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Figure 4-7
% BOD REMOVAL
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Figure 4-8
% TSS REMOVAL
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TABLE 4-13

TOWN OF BRANFORD

FACILITIES PLAN

IN-HOUSE LABORATORY TESTING

PARAMETER

Biochemical Oxygen Demand

(Five Day)

Total Suspended Solids
pH

Settleable Solids

PARAMETER

Dissolved Oxygen
Total Suspended Solids
Sludge Volume Index

PARAMETER

Biochemical Oxygen Demand

(Five Day)

Total Suspended Solids
Chlorine Residual
Fecal Coliform
Dissolved Oxygen
Temperature

Settleable Solids
Turbidity

pH

PARAMETER

Temperature
Alkalinity
Volatile Acids
pH

INFLUENT

FREQUENCY

12/Month

12/Month
20/Month
20/Month

AERATION UNITS

FREQUENCY

1/Day
1/Day
1/Day

EFFLUENT
FREQUENCY

12/Month

12/Month
4/Working Day
12/Month
20/Month
20/Month
20/Month
20/Month
20/Month

DIGESTERS
FREQUENCY
1/Week
1/Week

1/Week
1/week

SAMPLE TYPE

Daily Composite

Daily Composite
Grab
Grab

SAMPLE TYPE

Grab
Grab
Grab

SAMPLE TYPE

Daily Composite

Daily Composite
Grab
Grab
Grab
Grab
Grab
Grab
Grab

SAMPLE TYPE

Grab
Grab
Grab
Grab
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TABLE 4-14

MAJOR LABORATORY EQUIPMENT LIST

Unit Condition Comments
1. Turbidimeter Fair 13 years old
2. Desk Top Programmable Fair 13 years old
Incubator
3. Analytical Balance Fair 13 years old
4. Binocular Microscope Fair 13 years old
5: Bench Top Vacuum Pump Poor 13 years old
6. Pressure Cooker Good 2 years old
(Coliform Equipment)
7. Compact Water Distiller Inoperable
(BOD Dilution Water) (Glass Condenser Cracked)
8. Colorimeter, Cl, Good New
(Hand Held))
9. pH Meter Fair 13 years old
10. Large Incubator (for BODs Fair 13 years old
and Dilution Water Storage)
1L Plant Influent and Effluent Poor Effluent (No Refrigeration)
Sampling Systems Influent (No Refrigeration,
Temperature Adjustment))
12. DO Meters Good 1 for Aeration, 5 years old
1 for BOD, New
13. DO Probes Good 1 Aeration (New)
1 BOD (New)
14. Centrifuge Inoperable Broken Tube Holder - Repaired
Locally, Broke Again
15. Muffle Furnace New
16. Small Refrigerator Fair 13 years old
(Sample Storage)
17. Small Drying Oven Fair 13 years old
18. Large Drying Oven Fair 13 years old
4-56
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Ordinance for Connecticut Municipalities, 2nd Edition, March 1982. This document was then
approved by the Department of Environmental protection on March 10, 1982. Appendix E contains

a copy of the current Sewer Use Ordinance and all amendments and additions.

In developing the Facilities Plan, this Ordinance was reviewed for consistency with State and
Federal Regulations and with the planned mode of future operations at the treatment plant. Asa
result of this review, the following suggestions are presented to update the ordinance to protect the
operation of the wastewater treatment plant in anticipation of the new level of treatment that will be

required:

1. Section 204-16:

In addition to BOD and suspended solids, a limit should be set as to what constitutes
"normal sewage" with specific reference to ammonia levels. This "normal sewage"
level is suggested to be set at 28 mg/l for ammonia. Any discharges above this level

will become subject to a cost recovery surcharge as defined under Section 204-41.

2. Section 204-31:

Discharged wastewaters that reduce the alkalinity of the wastewater shall not be

accepted.

4-58
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utilizing suspended growth processes for nitrification and attached growth processes to

accomplish denitrification.

Physical/Chemical Processes

Of the physical/chemical processes available, three are applicable to the needs in Branford.
Physical/chemical processes differ from biological processes in that they do not rely on a
bacterial population to provide nitrogen removals and is their main advantage in use.
However, they do require a biological system for BOD removal ahead of the
physical/chemical process although this is typically smaller in size than a biological
nitrification/denitrification system. These three physical/chemical processes that are

applicable are listed as follows:

® Breakpoint Chlorination
® Ammonia Stripping
© Selective Ion Exchange

A discussion of these viable biological and physical/chemical alternatives follows. The
chemical or biological pathways by which nitrogen removal occurs and the corresponding

process schematics are shown in Figures 6-1 through 6-5.
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® Use of instrumentation and control systems to select efficient operating points and to control

motor speeds to match process demand.

® Capability and flexibility of the process to operate effectively during off-peak hours thereby

reducing electrical power costs.

® The ability of the process to provide building heat through heat exchangers.

® The capability of the system to efficiently operate on standby or primary diesel driven
generator systems so as to take advantage of alternative power sources during peak

electrical demand and to lower power factor correction charges.

In addition to the new systems under review, proposals to correct existing operational problems are

also reviewed, taking energy conservation into consideration.
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TOWN OF BRANFORD FACILITIES PLAN

TABLE 7-3

COST-EFFECTIVE ANALYSIS FOR DISINFECTION

ULTRAVIOLET CHLORINATION WITH
RADIATION HYPOCHLORITE
CAPITAL COSTS
SITEWORK $30,000 $144,355
REACTOR (CONTACT) TANK $66,600 $413,172
EQUIPMENT $334,700 $26,200
MISC. METALS $8,000 $16,613
CONTAINMENT PIPING $0 $27,000
ELECTRICAL SERVICE $20,000 $1,000
BUILDING $110,250 $88,200
EMERGENCY POWER (ADDITIONAL) $30,000 $0
CAPITAL SUBTOTAL $599,550 $716,540
OPERATING COSTS
ELECTRICAL POWER $37,700 $3,270
CHEMICALS $0 $38,690
MAINTENANCE $4,320 $11,500
MISCELLANEOQOUS $8,000 $1,000
OPERATING SUBTOTAL $50,020 $54,460
PRESENT WORTH
OPERATING PRESENT WORTH $573,729 $624,656
CAPITAL SUBTOTAL $599,550 $716,540
TOTAL PRESENT WORTH $1,173,279 $1,341,196
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Liquid processing: 4 mg/l total nitrogen (LLND)

Process stream same as for 9 mg/l total nitrogen except for the addition of a
methanol storage and feed system, its accompanying building and chemical

pumping system.

Solids Processing:

® Thicken waste activated sludge (WAS) from the secondary clarifiers on a gravity
belt thickener. Store thickened WAS in aerated holding tanks. Filtrate to
preliminary treatment.

® Thicken primary sludge in a gravity thickener. Store thickener underflow in aerated
holding tanks. Thickener overflow to preliminary treatment.

® Remove thickened primary and waste activated sludge to tank trucks for disposal
off-site in thickened form.

® Sludge processing alternative is to dewater aerated sludge for disposal in cake form.
Odor control will be provided for this option.

Miscellaneous:

® Provide an aerated septage receiving station near the preliminary treatment
building.

® Provide a centralized odor control system.

° Renovate the existing Control Building to include all administrative functions and
laboratory.

® Provide sodium hydroxide feed system for alkalinity control.

7-24



® Convert the existing anaerobic digesters to aerated holding tanks.

® Consolidate solids processing and odor control system into a separate building.

A detailed description of the selected plan and its implementation is provided in Chapter

VIII.
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TABLE 8 -1
I'1 COST COMPARISON
COST TO REMOVE VS. COST TO TRANSPORT AND TREAT

TOWN OF BRANFORD FACILITIES PLAN

PERCENT OF TOWN-WIDE 11

25% ** 50% ** T5% ** 100% **
PUMP STATION OPERATING COSTS
1. LABOR* $17,389 $19,708 $22,026 $26,663
2.  ELECTRICAL POWER $14,709 $29,359 $44,117 $58.875
3. FUELS* $1,159 $2,087 $2,782 $3,710
4, PUMP STATION MAINTENANCE * $9,854 $23,765 - $36,169 $56,804
5.  MISCELLANEOUS/OTHERS * $3,478 $6,956 $10,433 $13,911
TREATMENT PLANT OPERATING COSTS
6. ELECTRICAL 85,519 $10,981 $16,501 $22,021
7. CHEMICALS $4,860 $9,668 $14,528 $19,388
8. MAINTENANCE $2,350 $4,675 $7,025 $9,375
9 OPERATING TOTAL $59,318 $107,198 $153,582 $210,747
10. I/ REMOVAL COSTS * $92,384 $178,886 $292,959 $453,441

* FROM SSES REPORT, MAY 1995, GANNETT FLEMMING, INC. TABLES 12 AND 13 WITH INFLATION FACTOR OF 3% PER YEAR

** 259% OF V11S 386,000 GPD, 50% = 772,000 GPD, 75% = 1,158,000 GPD, 100% = 1,544,000 GPD.































































¥T-8

%0F" %L %z %zl %ST- %0T TV1OL

MEN INTNINOF 40 3OV

HALLOTHI0D HONVNALNIVIN LNV 1d-440

%S$T- HNON V1 LNV 1d-d440

%S~ %6 A5/ TANT DNI'TAWYS OLNY

%S PAS JAOVEaaad /m DNNOLINOW 01NV

%01 %01 WHHLIAN DNINIVYL

%01 TNTLLXT ALVINITO

%51 %S1 MOT ALIAILONAO¥d

INVLSNOO SALSVM TVIALSNANI

%01 %S LINITANY % ININTAINOTE TYAOWTY

%01 %C % %L %0T- %01 QIONVAQY LNSALVAIL 40 THATT

: MIVANY.LS SASSH00Ud LINN

%05~ %01~ %01~ LOVdNOD INOAVTLINVId
@IVA AMOLYYOIY'T TVONATD AMOSIAYEANS  HONVNILNIVIN NOLLY¥HdO ININNOD NOLLIANOD TvO01

96-dog-07 q1va

QIOANYIE NOLLYOO1

QIOANVIE LNVd

aopn §'9 MOTA NOISEA

LMY HdAL

NVId STILITIDVA QHOANVEL 40 NMAOL
SNOILLIONOD TYD0T 04 INTIWLSArayv
LITHSHAOM TLYIWILST ONIIAYLS

€-8ATAVL






9z-8

990 8Tl LEO LTl $8'T 901 (4IV1S) TVLOL ONVYD
066 9Z6°1 §59 F06°1 SLTY £69°S1 (SYNOH) TVLOL ANVID
066 9T6°1 16 $06°1 SLTY £69°S1 TVLOL adLsnrav
099- 9Tl I $0T sTrl- S19z HSVIIDIQ/AS VIIONI TVINTWTIONI

%0~ %L %T %1 %ST- %0T £-8 ITAVL WOY INTNLSNIAY
059°1 008°1 ovs 00L°T 00L'S LLO'ET TVIOL
81T 559 NOILYONATIINGD
8z¢ 403 DONINTMOIHL 1794
00¢ 00g DONINTMOIHL ALIAYEO
09 00¢ DONIATOH IDanIs J190¥ay
09¢ 062 NOILDFANISIA
0LE 00€°1 NOLLYDIINVT) AMVANODIS
00%°1 0ST°1 NOILVYEY
ot¥ 0051 NOILLVILIN VI AYVIATId
0 oLs TVAONTY 114D
vE 009 DNINFTIOS
Ob¥ ONIdAN LNV1d-NI
005°1 000°¢ SNOILVLS dNNd
002 000°€ WHLSAS NOLLDITIOD
QAVA AdOLYVIOgVT TVONATD AdOSIA¥EAdNS  FONVNILNIVIN NOILVYHdO LNINNOD $SI00¥d LINN
96-dag-07 qLva
@IOANYHY NOLLYD01
@ICANVHL INVTd
AoOn s9 MOTA NOISHA
IMY IdAL

NVId SHILITIDO VA QHOANVHE 40 NMOL

SUNOHAAVLS TVANNY

LITHSHHIOM ALYIWILST ONIAIVLS

¥-8ATdVL



LT-8

48

00°01

QIHOVIY SMOTd FANLNA TLINM 49VLS THOINATIM ON dLVdIDILNY
TOYINOD §S9D0Ud YO dFFWIN J4VLS TYNOILIAAV T 404 NVId
AVHA Y3d AdV.LS TYNOLLIAAV INO SI SIHL * SONTNIIM NO L4IHS ¥NOH LHOIF ‘SNOSYId OML LVAIDLLNY

JAVLS INVTd INSFWLVIEL
44V.LS WALSAS NOLLOTTI0D

¥ (QALOTYUOD) 44VLS TVLOL

44VLS AVAAIIM
LI LIE (12naaa) 44vV.LS LHOINMEIM QILVNILST LSNray
wr wy (1Longad) JIvis ANTNIIM QILVIWILST 1SNIav
68°91 68'91 MOTI NDISAA LV 4dV.LS AILVINILSH TV.LOL
0Z0T ¥v3A 000Z AVIA
MOTd NDISAA LV
LT'E wr 68'91 NOLLOTII0D ONIANTOXE 44VLS TV.LOL
z1'o LI0 99'0 066 @IVA
¥T0 €0 8T'1 976°1 AYOLVHOEVT
L00 600 LEO 15¢ TYOa1D
jz4] €0 Lzl ¥06°T ANOSIAYEANS
£5°0 L0 $8'C SLTY HONYNALNIVIN
961 9T 901 €691 SNOILYYIdO
Javis EEVARY 4IVLS IvIA ¥3d
JHDINMIIM ANTATIM TVLIOL SYNOH TV1OL
96-dag-07 aLva
qI0INVId NOILLYDO01
AI0ANVEE INVId
abDn s'9 MOTd NDISEA
1MV IdAL

NV1d STILITIO VY QHOINVHE 40 NMOL

STIATT ONIJAVLS

LATHSMUOM TLVIWILST ONIJAVLS

S-8ATdVL


















WASTEWATER TREATMENT FACILITY

TABLE 8-9

CAPITAL COST - PUMP STATIONS AND SEWER AUGMENTATION

TOWN OF BRANFORD FACILITIES PLAN

CENTRAL ROUTE 139 SYBIL CREEK SEWER
CONSTRUCTION TASK PUMP STATION PUMP STATION PUMP STATION AUGMENTATION

1.  SITEWORK $30,000 $0 $0 $0
2. SHEETING $91,800 50 $0 $0
3. BUILDING/STRUCTURE $190,000 $45,000 $0 $0
4. CONCRETE $320,000 $0 50 $0
5. MISCELLANEOUS METALS $20,000 $15,000 $0 $0
6.  MECHANICAL EQUIPMENT $180,000 $180,000 $50,000 $0
7. PROCESS EQUIPMENT/PIPING $45,000 $45,000 $15,000 $255,000
8. MISCELLANEOUS EQUIPMENT $30,000 $0 50 $0
9. HVAC $12,000 $12,000 $3,000 $0
10. PLUMBING $5,000 $5,000 $0 $0
11, ELECTRICAL $86,000 £80,000 $15,000 $0
12. INSTRUMENTATION $15,000 $15,000 $5,000 $0
13. PAINTING, STARTUP, MISC. $9,000 $9,000 $3,000 $0
14. DEMOLITION $50,000 $20,000 $5,000 $0
15. EMERGENCY POWER SUPPLY $65,000 $55,000 50 $0
16. SITE CONDITIONS $80,000 %0 %0 $0
CONSTRUCTION TASK SUBTOTAL $1,228,800 $481,000 $96,000 $255,000

17. CONSTRUCTION CONTINGENCY $221,184 $86,580 $17,280 $45,900
18. CONTRACTOR FIELD SUPERVISION $98,304 $38,480 $7,680 $20,400
19. PROJECT INDIRECTS $12,288 84,810 $960 $2,550
20. INSURANCE AND BONDS 524,576 $9,620 $1,920 $5,100
SUBTOTAL $1,585,152 $620,490 $123,840 $328,950

21. CONTRACTOR OVERHEAD AND PROFIT $126,812 $49,639 $9,907 $26,316
CONSTRUCTION COST $1,711,964 $670,129 $133,747 $355,266

22. DESIGN AND CONSTRUCTION PHASE SERVICES $554,803 $217,172 $43,344 $115,133
23. ADMINISTRATION, LEGAL, ETC. $17,120 $6,701 $1,337 $3,553
INDIVIDUAL PROJECT TOTAL $2,283,887 $894,002 $178,429 $473,951

GRAND TOTAL $3,830,269
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TOTAL PROJECT COST ANALYSIS

TABLE 8-11

FUNDING ALLOCATION

TOWN OF BRANFORD FACILITIES PLAN

GRANT/LOAN
ELIGIBLE NON-ELIGIBLE TOTAL
TREATMENT PLANT
1. TREATMENT PLANT CONSTRUCTION $24,031,000 $0 $24,031,000
2. ENGINEERING, ADMIN,, LEGAL $2,840,000 $0 $2,840,000
SUBTOTAL TREATMENT PLANT $26,871,000 %0 $26,871,000
PUMP STATIONS, SEWER AUGMENTATION
3. CENTRAL PUMP STATION $0 $1,712,000 $1,712,000
4. ROUTE 139 PUMP STATION $0 $670,000 $670,000
5. SYBIL CREEK PUMP STATION 30 $134,000 $134,000
6. SEWER AUGMENTATION $0 $355,000 $355,000
7. ENGINEERING, ADMIN., LEGAL %0 $959,000 $959,000
SUBTOTAL PUMP STATIONS, SEWERS $0 $3,830,000 $3,830,000
TOTAL PROJECT COST $26,871,000 $3,830,000 $30,701,000
FUNDING ALLOCATION
8. 20% GRANT (ASSUME 18% FOR FINAL ELIGIBILITY) $4,836,800 $0 $4,836,800
9. 2% LOAN FROM STATE REVOLVING FUND $22,034,200 %0 $22,034,200
10.  NO FUNDING AID %0 $3,830,000 $3,830,000
TOTAL PROJECT $30,701,000
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TABLE 8-12
FINANCIAL IMPACT

TOWN OF BRANFORD FACILITIES PLAN

DEBT SERVICE DEBT SERVICE
AND OPERATING COST AND OPERATING COST
TOTAL INCREASE ABOVE FY 1994-95
CAPITAL
1. FIVE YEAR AVERAGE DEBT SERVICE ON $22.0 MILLION AT 2% $1,498,300 $1,498,300
2. FIVE YEAR AVERAGE DEBT SERVICE ON $3.8 MILLION AT 6% $398,320 $398,320
3. CAPITAL SUBTOTAL $1,896,620 $1,896,620
OPERATION AND MAINTENANCE
4. FY 2000-01 OPERATING COSTS  $2,364,710 (TOTAL) $2,364,710 $2,364,710
FY 1994-95 OPERATING COST $1,050,505 (TOTAL) $1,050,505
OPERATING COST INCREASE $1,314,205
7 OPERATING SUBTOTAL $2,364,710 $1,314,205
8. CAPITAL AND OPERATING TOTAL $4,261,330 $3,210,825
NORTH BRANFORD SHARE
9 CAPITAL COST DEBT SERVICE (10%) 3149,830 $149,830
10. OPERATING (8%) $3189,177 384,630
11. NORTH BRANFORD SUBTOTAL $339,007 $234,460
12. BRANFORD SHARE $3,922,323 $2,976,365
13. YEAR 2001 GRAND LIST (ESTIMATED, IN THOUSANDS) $2,082,195 $2,082,195
14, MIL RATE INCREASE DUE TO CAPITAL COST 0.84 0.84
15 MIL RATE ATTRIBUTABLE TO OPERATIONS 1.04 0.59
16. MIL RATE INCREASE 143
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® Pre-treatment facilities and influent pumping

° Secondary treatment process

® Two secondary clarifiers

® Secondary process building and effluent pumping station
° Disinfection facilities

L Rehabilitation of two of the sludge holding tanks.

® Methanol feed system, if needed

The third clarifier, primary tanks and the solids processing building cannot be constructed until other

existing structures are removed.

Once construction is completed on these treatment facilities, plant influent flow will be diverted to
the new treatment process. Once this flow diversion is completed, the augmentation of the sewer

in Block Island Road can proceed and the work at the Central pump station can begin.
The existing primary tanks, barminutor, grit chamber, small gravity thickener, aeration tanks,
secondary clarifiers and the chlorination tanks will be demolished after the flow diversion is

completed and the remaining construction at the treatment plant can begin.

See Figure 8-3 for a bar graph of the proposed schedule for project implementation.
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Coastal Area Management - A coastal site plan must be submitted for approval to the Town
Planning and Zoning office. This plan must show consistency with the coastal policies in
Section 22a-106 of the General Statutes and define the potential adverse impacts of the
proposed construction. The use and structures must be reviewed and approved in

accordance with the Connecticut Coastal Management Act.

U.S. Army Corps of Engineers (ACOE) Permit - ACOE jurisdiction for tidal waters under
Section 404 of the Clean Water Act extends to any adjacent wetlands beyond the highest
annual tide (Elevation 5.4 NGVD). An ACOE permit must be filed for if there is any filling
in these wetland areas. New regulations delegating much authority to State jurisdiction is
possible via the Connecticut Programmatic General Permit in concert with OLISP. Since
this is a new process, little information is available. Regardless, some form of a permit

under this regulation will be required.
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Connecticut Department of Environmental Protection.

G\9507200\REFERENC RPT R-3



