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Following is a list of common acronyms used throughout the text:  
 
BOD    Biochemical Oxygen Demand  
DMR    Discharge Monitoring Report  
EDU   Equivalent Dwelling Unit – such as a 3 bedroom house 
ENR    Enhanced Nutrient Removal  
GP   Grinder Pump 
gpd    Gallons per day  
gpm    Gallons per minute  
GLV   Grand List Value – based upon 2016 Valuation  
GWTF    Groundwater Treatment Facility  
Hybrid   Combination gravity and low-pressure sewer system 
MBR    Membrane Bioreactor  
mg/L    Milligrams per liter  
ng/L    Nanograms per liter  
OWTS   On-site wastewater treatment system – such as a septic system 
Pen   Peninsula Sub-Area 
PRB    Permeable Reactive Barrier 
NP-HD   Non-Peninsula High Density Sub-Area 
NP-LD   Non-Peninsula Low Density Sub-Area 
SFR   Single Family Residence 
ST   Septic Tank 
ST-D-PRB Septic Tank effluent to Drainfield with Permeable Reactive Barrier 

Collection and Treatment System 
STE   Septic tank effluent  
STEG   Septic tank effluent gravity  
STEP   Septic tank effluent pumped 
TMDL    Total Maximum Daily Load  
TN   Total Nitrogen 
TP    Total Phosphorous  
USEPA    United States Environmental Protection Agency  
WPCA   Water Pollution Control Authority  
WW   Wastewater 
WWTF    Wastewater Treatment Facility  
WWTP    Wastewater Treatment Plant  
μg/L    Micrograms per liter 
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1 INTRODUCTION 
 
This Report presents the project’s  
 
9 Wastewater Management Options Identification, Analysis and Recommendations 
9 Financing and Implementation Plan 

 
for the Study Area of Brookfield Candlewood Lake Drainage Area and adjacent Areas of Concern. 
The purpose of this Report is to present solutions for addressing the Task 2 Wastewater Systems 
Needs Definition Report.  This Report includes recommendations (1) to sewer the communities 
that lie in the Brookfield peninsula complete with a proposed design and (2) designs for adding 
sewers to the off peninsula high density portions of the Study and (3) demonstrate the efficacy of 
phosphorus removal systems for the low density areas that lie in the Lake watershed. 
 
Study Area 
 
The Study area, shown in Figure 1-1, consists of three (3) subareas, with two (2) areas proposed 
to be sewered:  
 
� Peninsula (Pen) (consisting of Candlewood Shores, Arrowhead Point, Hickory Hills and 

Candlewood Orchards Water Districts) 704 developed properties proposed to be sewered 
with wastewater design flow estimated at 148,000 gpd. 

� Non-Peninsula High Density (NP-HD) -202 developed properties proposed to be 
sewered with design flow estimated at 78,000 gpd.  

� Non-Peninsula Low Density (NP-LD) - 432 developed properties.  Demonstrate the 
efficacy of phosphorus removal systems for the low-density area.    

 
1.1 BRIEF PROJECT HISTORY 

 
The Brookfield Water Pollution Control Authority (WPCA) commissioned this Engineering Plan to 
address the wastewater management issues and needs for the approximate 1,300 developed 
properties in the WPCA Areas of Concern (AoC) adjacent and near to Candlewood Lake and the 
Brookfield portion of the Candlewood Lake drainage area.  This initiative is due to the concern 
that Study Area wastewater systems may be adversely impacting the quality of Candlewood Lake. 
 
The Candlewood Lake Brookfield Contributing Area Wastewater Management Plan Project 
consists of several tasks that in total will: 
 
9 Evaluate existing conditions, in particular wastewater management practices 
9 Determine wastewater systems public health and environmental impacts (in particular on 

Candlewood Lake’s water quality) 
9 Develop cost effective, technically reliable solutions to address problem systems 
9 Develop an Implementation Plan to mitigate any negative impacts 

 
The Task 1 Community Profile and Data Review Report contains three sections: 
 
¾ Study Area Profile - land use, property, and population data; water supply and water 

quality information; and current wastewater management practices. 
  

¾ Description of Natural Resources - descriptions of soils and bedrock, topography, 
floodplains and wetlands, and water resources. 
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¾ History and water quality conditions of Candlewood Lake summary 

 

 
 



Working  Draft 

 

TASK 3 – WASTEWATER MANAGEMENT OPTIONS 
BROOKFIELD CANDLEWOOD LAKE AREA WWMP   
MARCH 24, 2020  
PAGE 10 

Figure 1-1 Peninsula and Non-Peninsula Study Area Sections 
 
Key project findings to date that are included in the Task 1 report are: 
 
9 87% of properties are residential; 73% are more than 50 years old, most with the original 

septic system. 
9 More than 28% of lots are less than 10,000 square feet. 
9 Drinking water quality data strongly suggests that septic discharges are adversely 

influencing drinking water quality of Arrowhead and Candlewood Shores – which serve 
60% of the AoC parcels.  

 
Figure 1-2 illustrates how wastewater from septic systems infiltrates to the groundwater/water 
supply wells and a body of water such as Candlewood Lake. 
 
� Nitrate nitrogen levels in the Arrowhead and Candlewood Shores (CS) water supplies are 

very close to exceeding the US EPA drinking water standard of 10 parts per million (ppm) 
for nitrate-nitrogen.  As of 2018, Arrowhead was 7.9 ppm and Candlewood Shores was 
7.5 ppm.  In 2017, CS violated the nitrate-N drinking water public health limit. 

� Wastewater design conditions in the study area are challenging due to steep slopes and 
shallow bedrock. 

� Candlewood Lake is phosphorus limited – i.e. phosphorus levels controls water quality. 
� Candlewood Lake has frequently experienced cyanobacteria/blue-green algae blooms in 

recent years that can be a health hazard to pets and humans. 
  
The Task 1 Report provided the foundation for the Task 2 of the Study in which: 
 
¾ Phosphorus removal in septic systems was field tested at three septic drainfields and fourteen 

groundwater wells 
¾ Wastewater needs were defined on a property by property basis 
 
The Task 2 Wastewater Systems Needs Definition Report recommended that the Peninsula and 
NP-HD areas be sewered based upon the following determinations of adverse impacts due to 
current/historical septic system practices. Appendix A provides details on these causes. 
 

1. Negative Impact on Candlewood Lake – see Figure 1-3  
2. Negative Impact on Groundwater Drinking Water Aquifer 
3. Insufficient Space on individual lots for Code compliant Septic Systems 
4. Malfunctioning Septic Systems 

 
In addition to sewering the Peninsula and NP-HD areas, the Task 2 report recommended that the 
WPCA: 
 

• Evaluate the effectiveness of individual property phosphorus removal options of alum 
addition to septic tanks and iron dissolution methods for their applicability to the low-
density areas.   
 

• Perform Candlewood Lake Sewer Impact studies near the Peninsula to document Lake 
water quality improvements associated with implementing the recommended sewering 
effort. 
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Figure 1-2 Study Area Geohydrology Cross-Section 
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Figure 1-3 Septic System Impacts on Candlewood Lake 
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2 PENINSULA AND NON-PENINSULA –SEWER OPTIONS 

 
2.1 INTRODUCTION 

 
The technically viable options to address the wastewater needs for the Peninsula and Non-
Peninsula-High Density (NP-HD) areas are to sewer the areas and discharge the wastewater to: 
 
Option 1 Existing Brookfield sewer system that discharges to the Danbury WWTP 
Option 2 Existing sewer in New Milford that connects to the New Milford WWTP 
Option 3 A to-be-created in-Brookfield viable treatment and disposal system  

 
Section 3 presents an analysis of the treatment-disposal options.  Section 4 presents an analysis 
for the Non-Peninsula–Low Density (NP-LD) On-Site Wastewater Treatment (OWTS) options. 
 
DESCRIPTIONS OF PROPERTIES REQUIRING WASTEWATER SYSTEMS  
 

• Table 2-1 presents the number of undeveloped, developed residential and non-residential 
parcels, their associated wastewater design flows, and Grand List Values (2016 Valuation) 
for the three areas of Peninsula, NP-HD and NP-LD.   
 

• Table 2-2 lists all the non-residential properties in the Peninsula, NP-HD and NP-LD areas, 
along with their estimated wastewater design flows. 

  
Wastewater design flows were based upon an average of 200 gallons per day (gpd) of wastewater 
flow from each residential parcel.  This is consistent with actual average water use of 
approximately 100 gallons per day (gpd) that is experienced in the Study Area and use of a 
peaking factor of 2.   
 

Table 2-1 Study Area – GLV all properties 

 
 

2.2 SEWER TYPES AND FEASIBLE OPTIONS 
 
Sewer system types are: 
 

1. Total wastewater  
a. Gravity  
b. Pumped in a low-pressure system with grinder pumps (GP) or  
c. Hybrid/combined gravity/pressure system. 

Total
Un 

developed
Total

Non-
SFR

Total Non-SFR Area Total Non-SFR

810 106 704 4 146,700 6,700 $224,541,000 $1,748,000
220 18 202 17 81,600 44,600 $56,058,000 $15,941,000

1,030 124 906 21 228,300 51,300 $280,599,000 $17,689,000
488 56 432 4 85,900 280 $106,774,000 $1,055,000

1,518 180 1,338 25 314,200 51,580 387,373,000 18,744,000

Area

Non-Pen, High Density Area

Non-Pen, Low Density Area

Developed 
Properties

WW Design Flow Grand List Value (2016)Total Properties

Subtotal

Peninsula

Total

DW1
Suggest adding a true Excecutive Summary with the following:  some background information on the Brookfield Candlewood Lake, brief history of previous wastewater management plans and brief overview of current wastewater services and identified issues, Highlights of scope of work, 
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d. Vacuum system in which wastewater moves through the collection system based 
upon a vacuum created at a central vacuum pump station.  A typical vacuum sewer 
system consists of vacuum valve at each property and a central vacuum pump 
station. 

 
2. Septic tank effluent (STE) – whereby septic tanks remain to retain solids and liquid is 

transported to a treatment plant. 
a. Gravity, referred to as STEG 
b. Pumped in a low-pressure system with septic tank effluent pumps (STEP) or 
c. Hybrid/combined gravity/pressure system. 

 
Based upon an examination of the development patterns of the study area, highly variable 
topography, soils and geology, vacuum sewers are not technically feasible nor cost-effective.  
Also, a complete gravity sewer system is not practical nor cost-effective due to deep excavations 
that would be required.   For an entirely low-pressure sewer system all properties would have 
individual pumps.   
 
Consequently, the technically viable sewer options are: 
 

Total Wastewater  
1. Low pressure collection system using grinder pumps (GP), see Figure 2-1 or  
2. Hybrid Low Pressure using GPs with conventional gravity and pump stations as 

needed.   
 

Septic Tank Effluent  
1. Low pressure collection system using septic tank effluent pumps (STEP), see 

Figure 2-2 or  
2. Hybrid - Low pressure using STEPs with STE gravity and pump stations as 

needed.   
 

  
 
Figure 2-1 Grinder Pump Illustration 
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Figure 2-2 STEP – STEG Illustration 
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Table 2-2 Study Area Non-SFR Developed Properties* 

 
*Non Single-Family Residence (SFR) 

# Area Property Location Owner Name Business Name
Land Use 

Type
Land Use 
Category

Building 
Style

Design 
WW 
Flow 
(gpd)

% of 
Total

1 330 CANDLEWOOD LAKE RD ASHLEYS AUTO LLC LAKEVILLE TOWING Auto Repair Commercial Serv Station 277 0.6%

2 18 BAYVIEW DR
BROOKFIELD VOLUNTEER 
FIRE DEPARTMENT CAN

Vol Fire 
Dep

Fire 
Department

Fire Station 150 0.3%

3 292 CANDLEWOOD LAKE RD LAKE SHORE LOUNGE INC DOWN THE HATCH Rest/Club Restaurant Restaurant 6,000 12.8%

4 55 LONGVIEW DR
CANDLEWOOD SHORES TAX 
DISTRICT

Mun Bldg 
Com

Municipal Office Bldg 230 0.5%

Subtotal - Peninsula Only 6,657 14.2%
5 353 CANDLEWOOD LAKE RD GARMEL LLC POWDERHORN AGENCY Office Bldg Commercial Office Bldg 312 0.7%

6 371 CANDLEWOOD LAKE RD ILIRIA LLC
LAKESHORE REALTY / 
MANGIA MANGIA PIZZA

Nbhd Ctr Commercial Retail 551 1.2%

7 22 NORTH PLEASANT RISE
ABILITY BEYOND DISABILITY 
INC

Charitable 
Res

Commercial Ranch 129 0.3%

8 19 PLEASANT RISE CIR
DATAHR REHABILITATION 
INSTITUTE INC

Charitable 
Res

Commercial Ranch 129 0.3%

9 202 CANDLEWOOD LAKE RD
DANBURY SLOVAK 
GYMNASTIC UNION SOKOL

Fratnl Org Commercial Clubs/Lodges 231 0.5%

10 227 CANDLEWOOD LAKE RD RIC RAC ON THE LAKE INC
Marinas Md 

94
Marina Marina Bldg 4,640 9.9%

11 413 CANDLEWOOD LAKE RD
CANDLEWOOD VENTURES 
LLC

Marinas Md 
96

Marina Clubs/Lodges 1,080 2.3%

12 474 CANDLEWOOD LAKE RD
CANDLEWOOD VENTURES 
LLC

SEA RAY MARINE MAX
Marinas Md 

94
Marina Marina Bldg 2,000 4.3%

13 213 CANDLEWOOD LAKE RD OHARA HOLDINGS LLC
CANDLEWOOD EAST 
MARINA

Marinas Md 
94

Marina Marina Bldg 4,700 10.0%

14 204 CANDLEWOOD LAKE RD OHARA HOLDINGS LLC
Country 

Club
Commercial Clubs/Lodges 6,844 14.6%

15 430 CANDLEWOOD LAKE RD
FIRSTLIGHT CT HOUSATONIC 
LLC

Accessory 
Bldgs

Commercial
Off/Res 
Garage

218 0.5%

16 430 CANDLEWOOD LAKE RD
FIRSTLIGHT CT HOUSATONIC 
LLC

Accessory 
Bldgs

Commercial
Off/Res 
Garage

0.0%

17 501 CANDLEWOOD LAKE RD BROOKFIELD TOWN OF
Mun Bldg 

Com
Municipal Commercial 2,000 4.3%

18 460 CANDLEWOOD LAKE RD BROOKFIELD TOWN OF Brookfield Town Park
Mun Park 

Bld
Municipal Clubs/Lodges 2,000 4.3%

19 439 CANDLEWOOD LAKE RD
439 CANDLEWOOD REALTY 
HOLDING LLC

Rest/Club Restaurant Restaurant 6,000 12.8%

20 506 CANDLEWOOD LAKE RD LAKE VIEW PROPERTIES LLC CANDLEWOOD INN Rest/Club Restaurant Restaurant 9,000 19.2%

Subtotal - Non-Peninsula, High Density 39,834 85.2%

21 39 CARMEN HILL RD
VERTICAL BRIDGE TOWERS 
LLC

Cell Site Commercial Commercial 120 0.3%

22 7 OLD TURNPIKE STEVENS JEFFREY H
Comm 
Garage

Commercial
Comm 
Garage

163 0.3%

Subtotal - Non-Peninsula, Low Density 283 0.6%
Total 46,774 100%
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2.3 PENINSULA SEWER SYSTEM 
 
Low Pressure Sewer System 
 
In a low-pressure sewer system, all 704 developed properties would have a wastewater pump – 
either grinder pump or septic tank effluent pump -that would discharge to a common sewer in the 
street. 
 
Hybrid Low Pressure – Gravity Sewer System 
 
For a hybrid system (either total wastewater or septic tank effluent), each parcel connects to the 
sewer from their septic tank by: 
 

• Gravity - where the house is upgradient (uphill) of the proposed sewer.  For total 
wastewater, this option requires piping through the existing septic tank to accommodate 
gravity flow from the house to the collection system.  
 

• Pumped - where the house is downgradient (downhill) of the proposed sewer.  For total 
wastewater a grinder pump is placed in the septic tank.  For septic tank effluent, 
modifications to the existing septic tank are made or adding a chamber to accommodate 
a septic tank effluent pump (STEP). 

 
Figures 2-3 and 2-4 illustrate preliminary Peninsula sewer system layout using the hybrid 
approach.  The layout is applicable for total wastewater GP/conventional gravity or septic tank 
effluent STEP/STEG.  Conventional gravity sewers would be a minimum 8” diameter with 
manholes spaced approximately every 300-ft and wherever there is a change of alignment.  STEG 
sewer systems use a minimum 4-inch diameter pipe with cleanouts every 300-ft and a small 
number of conventional manholes.   
 
For sewer segments where a gravity line is not proposed in the street due to technical/cost 
reasons, all properties in that segment would have a pump.  
 
For the Peninsula hybrid gravity/low pressure wastewater collection system: 
 

• 320 properties – or 45.5% of properties on the Peninsula - will require a pump 
• 384 properties – or 54.5% of properties on the Peninsula will have a gravity connection to 

one of the five (5) neighborhood pump stations that are required. 
 
Figure 2-3 and 2-4 also illustrate the pump station zones and how they are interconnected.  Table 
2-3 lists the proposed Pump Station (PS) properties, owners and discharge locations.  4 of the 5 
pump stations discharge to a pressure line that ultimately leaves the Peninsula.  The AHR PS 
discharges to the KS pump station.  The pump stations abbreviations/nomenclature are: 
 
LSD = Lake Shore Drive CSR = Candlewood Shores Road   LVR = Lakeview Road 
KS = Kellogg Street  AHR =Arrowhead Road 
 
 
All proposed pump stations are on undeveloped land. 
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Figure 2-3 Proposed Peninsula Area Sewer System
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Figure 2-4 Peninsula Area Pump Station Zone Overview
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Table 2-3 Peninsula Pump Station Site Details 

 
 

2.4 NON-PENINSULA HIGH DENSITY AREA SEWER SYSTEM 
 

2.4.1 ENTIRE NP-HD AREA 
 
Low Pressure Sewer System 
 
In a low-pressure sewer system, the 202 gravity discharge developed properties would have a 
wastewater pump that would discharge to a common sewer in the street. One property in the 
north end of this area consists of 24 condos that have a common system.  The individual condo 
properties would remain on gravity and a single pump would transfer wastewater to the low-
pressure sewer system.  The total number of pumped properties would be 179 under this option.  
 
Hybrid Low Pressure – Gravity Sewer System 
 
A hybrid low pressure – gravity system for the NP-HD area would be configured as described in 
Section 2.3 for the Peninsula area.  Figure 2-5 presents the Non-Peninsula High Density area 
sewer system layout for a hybrid sewer system approach.  Figure 2-6 presents the potential force 
main routes to connect to the existing Brookfield sewer system which connects to the Danbury 
Wastewater Treatment Plant (WWTP) on Candlewood Lake Road at the Huckleberry Hills School 
(approximately 10,400 feet from the Peninsula) or to in-Brookfield sites via North Mountain Road 
to the Laurel Road sites (approximately 8,300 feet from the Peninsula) and Federal Road sites 
(additional 4,000 feet from the Peninsula).   
 
Sewering the NP-HD subareas reduces the distance from the PEN + NP-HD sewered areas to 
candidate treatment/discharge locations: 
 

¾ from 10,400 feet to 3,800 feet to connect to existing sewer at Huckleberry Hills 
School. 
 

¾ from 8,300 feet to 6,000 feet to Laurel Road sites.  
 
 

PS 
Name

Service 
Area

Discharges to Location Address Location Owner C/O  /  Status
Tax Map 

MBL # 

Service 
Amounts 

(EDU)

Service 
Amounts 

(GPD)

PS-AHR AHR PS-KS
20 Arrowhead 
Road

STEPHEN J & PATRICIA 
M MELLAS 

undeveloped A10006 70 14,000

PS-CSR CSR
Main LVC FM 
@Kel logg St. & 
Lakeview Rd. 

16 North Lake 
Shore Dr

CANDLEWOOD SHORES 
TAX DISTRICT

C/O SCALZO PROPERTY 
MANAGEMENT - 
undeveloped

B08150 147 29,400

PS-KS KS
430 CANDLEWOOD 
LAKE RD

First Light First Light A05051 65 13,000

PS-LVR LVR 19 Lakeview Dr Christopher Vauthy Undeveloped B09113 32 6,400

PS-LSD LSD
PS-CSR FM 
line

176 North Lake 
Shore Dr

CANDLEWOOD SHORES 
TAX DISTRICT

C/O SCALZO 
PROPERTY 
MANAGEMENT - 

A08076 387 77,380

Pump Station Locations & Service Amounts

Pe
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a 
A
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Figure 2-5 NP-HD Hybrid Sewer Layout
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Figure 2-6 Proposed Sewer System Connections to Danbury or Laurel Road Site 

 

DW1
Suggest adding Glossary of Abbreviations, acronyms, and Initialisms. Could be section 2. I was going to add but did not want to mess with your numbering system and all your figure numbers.
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For the hybrid gravity/low pressure wastewater collection system: 
 

• 85 properties – or 42% of properties in the non-Peninsula high density area - will require 
a pump 

• 117 properties – or 58% of properties in the non-Peninsula high density area will have a 
gravity connection to one of the two (2) neighborhood pump stations that are required. 

 
Table 2-4 lists the proposed PS properties, owners and discharge locations for the NP-HD area.   
 

Table 2-4 Non-Peninsula-HD Pump Station Site Details 

 
 

2.5 SEWER OPTIONS COMPARISON 
 
Table 2-5 presents a comparison of the four sewer options for the Peninsula and Non-Peninsula 
High Density areas.   The hybrid septic tank effluent STEP/STEG option is the most cost-effective 
option on the Peninsula area and the all-STEP option is the most cost-effective option for the 
Non-Peninsula HD areas.  For the NP-HD area, the difference between the hybrid and all-STEP 
options is due to the considerable length of required overlapping gravity sewer and force main.  
The Sewer Assessment is computed by dividing the estimated capital cost by the Total Grand 
List Value.  The difference in the preliminary sewer assessment % for NP-HD versus the 
Peninsula properties is that the Peninsula properties have an average GLV that is 15% higher 
than NP-HD properties and that the sewer cost per parcel for the Peninsula is 13% lower due to 
its higher density. 
 

Table 2-5 Peninsula & Non-Peninsula HD Sewer Options – Cost Estimates 

 
 

Appendix B Table B-1 provides a detailed sewer system cost estimate for the STEP/STEG hybrid 
sewer option.  Appendix B Table B-2 provides a detailed sewer system cost estimate for the 
GP/Conventional gravity option.  All cost estimates are +/- 20%. 

PS 
Name

Service 
Area

Discharges to Location Address Location Owner C/O  /  Status
Tax Map 

MBL # 

Service 
Amounts 

(EDU)

Service 
Amounts 

(GPD)

PS-HDN NP-HDN PS-CSR
501 CANDLEWOOD 
LAKE RD

Town of Brookfield Ballfield B07028 33 6,600

PS-HDS NP-HDS
FM to 
Danbury 
Conn. Point

263 CANDLEWOOD 
LAKE RD

BROOKFIELD TOWN 
OF

B09177 150 30,000

Pump Station Locations & Service Amounts

N
on

-P
en

in
su

la
 

H
ig

h 
D

en
si

ty
 A

re
a

STEP / STEG
Grinder / 

Conv. 
Gravity

STEP Grinder

Total Total Total Total
Total Capital Costs, 
Peninsula

$224,541,000 $17,499,000 $23,481,000 $19,091,000 $22,301,000 $734,000 $5,421,000 $18,233,000 $22,920,000 8.1% 10.21%

Total Capital Costs, 
Non-Peninsula HD

$56,058,000 $6,325,000 $8,687,000 $5,523,000 $6,074,000 $408,000 $245,000 $5,931,000 $5,768,000 10.6% 10.29%

Yellow shaded option is least cost Cost estimates are +/- 20%

Item
Total Grand 
List Value 

(2016)

WWTF Options
Total Cost with 

STEP/STEG Sewer

Preliminary 
Sewer 

Assessment (% 
of 2016 GLV)

Hybrid All Low Pressure

Danbury 
Conn.

In-
Brookfield

Danbury 
Conn.

In-
Brookfield

Danbury 
Conn.

ST-DF-
PRB
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2.6 SEWER SYSTEM RECOMMENDATION 

 
To minimize long term Operations & Maintenance costs and to maximize the number of properties 
with a gravity connection, the recommended sewer system is: 
 
Peninsula     Hybrid Septic Tank Effluent low-pressure & gravity  
 
In the future, if there is a need for a sewer in the Non-Peninsula High Density area, the 
recommended sewer system is: 
 
Non-Peninsula High Density Area Hybrid Septic Tank Effluent low-pressure & gravity  
 
Table 2-5 presents the cost estimate and proposed assessment for the recommended Peninsula 
sewer with Danbury treatment system option.  Figure 2-3 presents the recommended sewer 
system layout. 

 
2.7 FORCE MAIN 
 

The force main is the sewer length from the Peninsula & Non-Peninsula High Density Area to the 
candidate treatment / disposal locations of: 
 
� Danbury WWTP connection at the Huckleberry Hill Elementary School on 100 

Candlewood Lake Road.  The connection is approximately 10,400 feet from the Peninsula 
discharge point, or 3,800 feet from the southern point of the NP-HD service area.  The 
highest elevation along the Candlewood Road route is approximately 555 feet just north 
of the intersection of Candlewood Road and Pleasant Rise, 6,000 feet from the Peninsula.  
The surface elevation at the Peninsula discharge is approximately 460 feet, with a 400-
foot surface elevation at the School.     
 

� New Milford WWTP connection at Federal Road at New Milford – The Brookfield border. 
Connection is approximately 14,800 feet from the Peninsula discharge point or 12,500 
feet from the northern point of the NP-HD service area.  The highest elevation along the 
Candlewood Road - North Mountain Road route is approximately 530 feet at the 
intersection of North Mountain Road and Woodcreek Road 
 

� In-Brookfield Candidate Sites connection at 98 Laurel Hill Road and 20 North Mountain 
Road.  Connection is approximately 8,300 feet from the Peninsula discharge point or 6,000 
feet from the northern point of NP-HD service area. The highest elevation along the 
Candlewood Road - North Mountain Road route is approximately 530 feet at the 
intersection of North Mountain Road and Woodcreek Road, 7,100 feet from the Peninsula.  
The surface elevation at the Peninsula discharge is approximately 460 feet, with a 290-
foot surface elevation at the 98 Laurel Hill Road site.     

 
Costs associated with the Danbury WWTP Connection option are included in the Section 2.5 cost 
analysis and Appendix Tables B-1 and B-2.  Table B-1 includes force main to Huckleberry Hill 
Elementary School.  

  

DW1
Please be sure I did not change meaning when editing this content in yellow.
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3 WASTEWATER TREATMENT – DISPOSAL OPTIONS 
 

3.1 CONNECTION TO DANBURY WWTP  
 

DANBURY HAS INDICATED THAT IT HAS THE CAPACITY AND IS INTERESTED IN accepting THE 
ADDITIONAL WASTEWATER FROM THE CANDLEWOOD LAKE DRAINAGE AREA Based upon a March 5, 
2020 meeting between the chairman of the Brookfield WPCA with Brookfield First Selectman and 
Danbury Mayor.  The Danbury Wastewater Treatment Plant (WWTP) connect fee has historically 
been $1,000 per equivalent dwelling unit (i.e. 200 gpd), which is approximately $5/gpd of capacity.   
 

3.2 CONNECTION TO NEW MILFORD WWTP  
 
New Milford has indicated that it has the capacity and is interested in receiving wastewater from 
the Candlewood Lake Drainage Area. An April 25, 2020 meeting with the Chairman of the 
Brookfield WPCA and Chairman of the WPCA of New Milford has been scheduled.   
 
Appendix C presents the Fact Sheets from the Danbury and New Milford Discharge Permits.  
 

3.3 DEVELOPMENT OF IN-BROOKFIELD WWTP AND DISPOSAL SYSTEM 
 
For an in-Brookfield wastewater treatment and disposal system to be viable, the following are 
needed, in order of priority: 
 

1. Disposal 
a. CT DEEP will consider issuing a direct discharge permit, otherwise: 
b. Technically viable sites with sufficient capacity to disperse treated wastewater 

need to be identified as well as an assurance that the needed site(s) can be 
procured. 

c. Land is also needed for the wastewater treatment system. An alternative approach 
is to use the same land for treatment and disposal. 

2. Treatment  
 
The expected CT DEEP direct or groundwater discharge permit requirements for the 
critical constituents are estimated at: 

  Total Nitrogen < 10 mg/L 
  Total Phosphorus < 1 mg/L 

Which can be achieved with one of the following treatment systems: 
a. Conventional advanced wastewater treatment or 
b. Innovative/Alternative (I/A) Wastewater Treatment System  

i. Producing effluent meeting permit requirements prior to disposal 
ii. Achieving effluent requirements within the disposal system, such as with a 

permeable reactive barrier  
 
Appendix D presents a detailed analysis of favorable candidate sites for an in-Brookfield WWTP.  
As noted therein, an in-Brookfield WWTP is not cost-effective as compared to connecting to the 
Danbury WWTP.  
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4 NON-PENINSULA LOW DENSITY AREA – WASTEWATER OPTIONS 
 
The Non-Peninsula-Low Density (NP-LD) area of the of the Brookfield Candlewood drainage area 
has 421 developed residential properties (see Figure 1-1).  The wastewater management 
recommendation for the NP-LD area at the present time is reliant on individual on-site wastewater 
treatment systems (OWTS).  The degree to which wastewater improvements are made by adding 
phosphorus and possibly nitrogen removal to an OWTS should be evaluated (if deemed needed), 
after completion of the Peninsula and NP-HD areas wastewater improvement project and water 
quality impact studies.  With a strategy to maximize removal of phosphorus discharges in the 
Candlewood Lake drainage area, development/demonstration of OWTS phosphorus removal 
techniques is suggested.  To implement this suggestion will require permitting from CT DEEP. 
 
Potential OWTS Phosphorous Removal Solutions 
 
The following is a brief description of phosphorus removal techniques that could be integrated 
with OWTS.  It is noted that, at the present time, CT DoH does not permit these OWTS 
enhancements and a permit from CT DEEP would be required.  Based upon previous discussions, 
CT DEEP may permit the implementation of OWTS phosphorus removal systems via the WPCA. 
 

1. Alum addition – to the wastewater stream into the septic tank resulting in phosphorus 
removal in the septic tank.  This option consists of an alum chemical feed system and the 
need for more frequent septic tank sludge removal, with every two (2) years being 
sufficient.   
 

2. Iron addition via electrochemistry - removes phosphorus by the precipitation of iron-
phosphate minerals.  Natural iron electrodes are installed in a tank after a treatment 
system and a small current is applied to the electrodes.  The iron then dissolves into the 
sewage stream where it reacts with phosphorus to form highly stable and insoluble iron-
phosphate minerals.  This technique requires a wastewater treatment system in addition 
to the iron electrodes for phosphorus removal. 
 

3. Iron addition via placement in drainfield soils – By adding iron oxides to drainfield soils, 
iron-phosphate minerals are precipitated via anaerobic and aerobic processes.  This 
would enhance the processes that are occurring in Brookfield Candlewood Lake 
watershed soils. 
 

4. Iron addition via Reductive Iron Dissolution – Iron is added to the wastewater stream 
via solubilizing solid iron in anaerobic conditions by Reductive Iron Dissolution (RID), 
which produces ferrous (Fe2+) and mineralizes phosphate as vivianite.  Upon aeration, 
ferrous converts to ferric iron (Fe3+), which mineralizes with phosphate to produce 
strengite.  A RID system consists of a placing the RID unit between the existing septic 
tank and drainfield. 
 
Recommendations 

 
Due to their simplicity and low cost, the following phosphorus removal systems are recommended 
for use in the NP-LD area: 
 
9 Alum addition to septic tank 

 
9 Iron addition to drainfields when drainfields are being repaired / new installations 
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5 RECOMMENDED WASTEWATER MANAGEMENT SYSTEMS 
 
Based upon the analysis performed in previous chapters, the recommended Wastewater 
Management Facilities Plan for the Study Area consists of: 
 

I. Sewer Option 
 
Sewer the Peninsula with a hybrid septic tank effluent gravity and low-pressure system.  
Wastewater design flow of 150,000 gpd with an average flow of 80,000 gpd which includes 
an allowance of ~10% for growth/additional flows from current conditions. 
 

II. Connection to the Brookfield sewer system that discharges to the Danbury WWTP would 
be at the Huckleberry Hills School at 100 Candlewood Lake Road, approximately 10,400 
feet from the southern edge of the proposed Peninsula sewer area.   
 

III. Demonstrate the efficacy of low-cost individual on-site wastewater treatment systems for 
phosphorus removal. 
 

IV. Implement Candlewood Lake water quality impact studies to document the improvements 
associated with the sewering efforts.       

 
 
 
The estimated cost for the sewer system and for the Danbury Wastewater Treatment Plant 
connection is approximately $18.25 million in 2020 dollars for a Peninsula only system.   
 
If grants are not available to help fund the sewer project, property sewer assessments will be 
about 8.1% of the Grand List Value (GLV) for each property, payable over 20 years.   
 
Without grants, for an average property GLV value of approximately $276,000, the sewer 
assessment would be $22,400 in 2020 dollars and, assuming 3% inflation per year for a 5-year 
implementation, approximately $26,000 in 2025. 
 
Appendix E lists all the properties on the peninsula and their estimated 2020 $ sewer assessment. 
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6 IMPLEMENTATION PLAN - SCHEDULE 
 
Figure 6-1 presents the steps and preliminary estimated schedule for implementation of the 
recommended sewer project.  It is noted that the schedule is preliminary as it will depend upon 
the timing of approvals and grant requests, as well as delays caused by Covid-19. 
 
 

 
 

Figure 6-1 Brookfield Candlewood Lake Sewer Program Implementation Schedule

Activity #

1

2

3

4

5

6

7

8
9

10
11

12
Jul-25 Sep-25

Presentation to & Authorization by 
Board of Selectmen for Financing

Finance Committee Review & Bond 
Counsel

Public Hearing

Aug-24 Oct-24 Dec-24 Mar-25 May-25

Proposed Brookfield Candlewood Lake Watershed Sewer Implementation Schedule

DEEP Approvals & Agreement with 
Danbury WWTP

Design 

WPCA Adoption of Facilities Plan

Planning Commission Section 8-24 
approval

Public Hearing

Town Bonding Referendum

 Description Nov-20 Dec-20 Jan-21Jun-20 Jul-20 Aug-20 Sep-20

Public Meeting on Project Findings & 
Recommendations

Presentation to & Authorization by 
Board of Selectmen 

May-20 Oct-20

Jan-21 Mar-21 May-21 Jul-21 Sep-21 Nov-21 Jan-22 Mar-22 May-22

Construction 

Aug-22 Oct-22

Public Hearing on Assessments

Permitting
Apr-24 Jul-24

Oct-23 Dec-23Dec-22 Jan-23 Apr-23 Jun-23 Aug-23
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APPENDIX A BASIS OF SEWER RECOMMENDATIONS 
 
The Task 2 Wastewater Needs Definition Report recommended that the Peninsula and NP-HD 
area be sewered based upon the following determinations of adverse impacts due to current and 
historical septic system practices: 
 

1. Negative Impact on Candlewood Lake – septic system phosphorus and nitrogen 
contributions over the past 70+ years have accelerated the eutrophication of the Lake.  
The nutrient loads need to be significantly reduced in order to protect the quality of the 
Lake as an economic resource.  The water quality of the Lake is at the “tipping point” after 
which its usefulness will decrease significantly.  Candlewood Lake has experienced 
Harmful Algae Blooms (HAB) and invasive aquatic plants that adversely affect the Lake’s 
use – much of which is caused by human activity – predominately septic systems. 
 
The Candlewood Lake water quality data that has been collected for many years indicates 
that sediments are a significant source of phosphorus and nitrogen.  The sediments are 
likely from dead algae that have accumulated during the past 70 +/- years.  Sediments 
release phosphorus and nitrogen when the bottom waters become anaerobic (devoid of 
oxygen) usually caused by oxygen demand from sediment organic matter (i.e. dead 
algae).  During spring and fall turnover bottom waters mix with surface waters and fuel 
algae blooms in the upper Lake waters where light penetrates.  Section 4, in particular 
Tables 4-3 and 4-5, of the Task 1 Community Profile Report presents the historical data 
that supports this conclusion.  
 

2. Negative Impact on Groundwater Drinking Water Aquifer – The water supply in the 
Peninsula is recipient of its wastewater.  Drinking water quality is significantly adversely 
impacted by septic discharges with nitrate-nitrogen levels exceeding current drinking 
water standards. There are also high levels of PFAS species, PFOA and PFOS.  These 
standards for drinking water are expected to become more stringent.  Based upon the 
data and analysis in the Task 2 Report, it is clear that septic discharges represent a 
significant percentage of the Peninsula water supply.  While a new water supply could 
address this matter, it will not address the other negative impacts of septic system use on 
the Lake and septic system difficulties associated with the challenging site conditions. 

 
3. Insufficient Space  

 
Lot Size - 28% of the lots are < 10,000 sf; 50% of the lots are < 15,000 sf 
Zoning - 7,000 sf 
Health Code Compliance – approximately 25% of developed properties have insufficient 
space to accommodate a CT Department of Health (DoH) code compliant septic system. 
Brookfield Board of Health Opinion – In its letter of January 2018 presented on the next 
page, the Brookfield Health Department recommended a sewer system for the Peninsula. 

 
4. Malfunctioning Septic System - approximately 27% of property owners who have 

returned the septic system questionnaire have reported a problem.  Approximately 42% 
of developed property owners returned the questionnaire. 
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Septic Survey 
Candlewood Lake Watershed Properties – Brookfield, CT 

 
There are 1371 properties in the Brookfield study area within the watershed of Candlewood Lake. Of these, 
approximately 70 are lots have an address only for tax purposes, leaving about 1300 improved properties eligible 
for the survey. The survey instrument can be viewed at https://brookfieldwpca.org/survey  
 

The survey was active for four months from mid-November 2019 until mid-March 2020. It was sent out by mail 
with a self-addressed stamped reply envelope. The survey was also available online. A total of 575 unique sub-
missions were received from improved properties—250 by mail and the remaining 325 electronically. That is a 42% 
return which pollsters consider very good. The results are statically significant allowing appropriate conclusions. 

 
The survey showed that the occupancy of lake area 
properties is typically by two persons. The average is 
2.4 persons per single family unit. The properties at 7+ 
are condos, hotel and group homes.  
 

Of these properties 82% on the peninsula and 87% 
overall are occupied all four seasons. The remainder 
are used summer or two-seasons only. This is evidence 
of the transition from the use of properties from 
summer cottages back in the 50s, to year-round 
residences in the 90s. Currently the trend is to 
transition to high end residences in 2000s and beyond.  
 

 

There was a question that asked: Laundry or shower in a separate septic location? 
 

Of all respondents, over 15% indicated that they have a separate system for laundry. This is indicative of a 
significant inadequacy of soils to handle a septic system serving the remainder of the household. Separate systems 
have historically been added as a low-cost solution when the primary septic system capacity falls short. 
 

The survey found that lightly less than half of all owners pump the septic system every other year. In general, 
septic systems are being serviced in appropriate frequency. 
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limit of 10 ppm (parts per million). Of course, nitrogen from septic contamination is not only in the drinking water, 
but also a nutrient from septic systems feeding the Lake.  
 

Another indicator is the finding of a persistent artificial sweetener in the water supply. Even more concerning is the 
presence of PFAS (polyfluoroalkyl substances) in the drinking water. These are considered “emerging” pollutants. 
Searching the Internet on “PFAS” will uncover a myriad of articles, papers and opinions. The response to PFAS 
contamination is determined by each state. So far, Connecticut has adopted the Federal EPA limits for a total PFAS 
allowed in drinking water. The EPA “lifetime” limit is 70 ppt (parts per trillion). That means someone can safely 
drink water with 70 ppt total PFAS all their life. Other states have set far more stringent limits at 10-20 ppt. At this 
writing Connecticut is still evaluating the issue. The wells in the Candlewood peninsula exceed the new lower limits 
adopted elsewhere. Testing shows PFAS contaminates are in both the deep well drinking water and the lake. See 
the data for the Candlewood peninsula taken from Appendix A1 of the Task 2 Report included below.  
 

Summary and Conclusions 
 

Task 2 of the Candlewood Lake Wastewater Management Plan shows there is clear evidence of contamination of 
the ground water from septic systems. For example, the drinking water is high in both nitrogen and PFAS. The tap 
water is also high in artificial sweetener Acesulfame K. This compound is not degraded in septic systems and can 
only come from septic discharge.  
 

While phosphorus is normally retained by the soils, separate studies show that large rain events release both 
retained phosphorus and nitrogen into the lake. Limnologists, scientists that study biological, chemical, and 
physical features of lakes and other bodies of fresh water, agree that septic flow is a primary reason the quality of 
lakes generally decline due to the accumulation of nutrients.  
 

Further, there is a high incidence of performance issues with septic systems in the form of slow drains, backups, 
smell, wetness, sewage on the surface or in a ditch. When problems are identified and septic systems serviced, 
about one in four continue to have issues. This is due to the geology of the peninsula—low depth to bedrock and 
soils that have poor drainage causing channeling of septage outflow.  
 

No one argues that intercepting septic flow from entering the ground around the lake will not improve the lake. 
Candlewood is the largest lake in Connecticut and an important economic engine for Brookfield and the region. 
Like any other resource, the lake needs to be maintained.  
 
Two stories:  
Lake Kenosia.  This is a small lake on the west side of Danbury. There is a trailer park adjacent to the lake that was 
on a septic system. In 2016 the area was put on the Danbury sewer system. In one year, Lake Kenosia turned from 
green to blue. The visual depth, that is the clarity, doubled.  
 

Lake Hopatcong (huh-pat’-cong): 
This is the largest lake in New Jersey. Last year (2019) the lake failed. The most likely cause is from decades of 
accumulated septic discharges in the heavily settled area around this popular lake. Many are large expensive 
properties in the watershed. News articles at the time reported that the algae bloom was so bad, officials warned 
against even touching the water. Vacation rentals cancelled, business shuttered with no customers, and homes 
with mortgages relying on rental income went into foreclosure. No one wishes this situation at Candlewood Lake. 
 
Task 3 of the Wastewater Management Plan report recommends a sewer system be installed within the Brookfield 
peninsula. It also outlines a detailed sewer system plan to address the cleanup both the water supply and the lake. 
 
 

 

 
The Candlewood Lake Brookfield Wastewater Management Study is partially sponsored by a Clean Water Fund 
Grant by Connecticut DEEP. For all the study reports see https://brookfieldwpca.org/candlewood.  
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APPENDIX B DETAILED SEWER COST COMPARISONS 
 

Table B-1 Detailed Cost Estimate for Peninsula Area Sewer Options 

 
Note: Force main costs associated with the Danbury system connection option are included.  Costs estimates are +/- 20%.  

 

Qty Unit Cost Total Qty Unit Cost Total Qty Unit Cost Total Qty Unit Cost Total

Septic Tanks - Replace 78 $6,000 $468,000 0 $6,000 $0 78 $6,000 $468,000 0 $6,000 $0

Septic Tank Repair / Abandon / Convert 
to Grinder 78 $1,000 $78,000 704 $2,000 $1,408,000 78 $1,000 $78,000 704 $2,000 $1,408,000

House Connections (LF) 14,080 $40 $563,200 14,080 $40 $563,200 14,080 $40 $563,200 14,080 $40 $563,200
House Lateral Unpaved - Gravity (LF) 14,200 $36 $511,200 0 $40 $0 0 $36 $0 0 $40 $0
House Lateral Paved - Gravity (LF) 5,325 $36 $191,700 0 $40 $0 0 $36 $0 0 $40 $0
House Lateral Unpaved - Pressure (LF) 13,960 $36 $502,560 28,160 $40 $1,126,400 28,160 $36 $1,013,760 0 $40 $0
House Lateral Paved-Pressure  (LF) 5,235 $36 $188,460 10,560 $40 $422,400 10,560 $36 $380,160 10,560 $40 $422,400
Pressure Connection Valve Assemblies 349 $500 $174,500 349 $500 $174,500 704 $500 $352,000 704 $500 $352,000
Street Sewer (LF) 39,800 $55 $2,189,000 39,800 $80 $3,184,000 0 $55 $0 80 $45 $3,600
Force Main (LF) 25,100 $45 $1,129,500 25,100 $45 $1,129,500 56,700 $45 $2,551,500 56,700 $45 $2,551,500
Cleanouts 292 $500 $146,000 84 $500 $41,833 292 $500 $146,000 292 $500 $146,000
Manholes 10 $4,500 $45,000 162 $4,500 $729,000 10 $4,500 $45,000 10 $4,500 $45,000
House Pump Station (EA) 349 $7,000 $2,443,000 349 $10,000 $3,490,000 704 $7,000 $4,928,000 704 $10,000 $7,040,000
Area Pump Station (EA) 5 $180,000 $900,000 5 $200,000 $1,000,000 0 $180,000 $0 0 $200,000 $0
Asphalt cut, remove / replace (SY) 23,440 $60 $1,406,400 23,440 $60 $1,406,400 23,440 $60 $1,406,400 23,440 $60 $1,406,400

Subtotal $10,937,000 $14,675,000 $11,932,000 $13,938,000
Miscellaneous 10% $1,094,000 10% $1,468,000 10% $1,193,000 10% $1,394,000

Contingency 20% $2,187,000 20% $2,935,000 20% $2,386,000 20% $2,788,000

Admin, Legal, Engin. Services 30% $3,281,000 30% $4,403,000 30% $3,580,000 30% $4,181,000

Total Capital Costs, Peninsula $17,499,000 $23,481,000 $19,091,000 $22,301,000

Peninsula Sewer Options

STEP / STEG Grinder / Conv. Gravity STEP Grinder

All Low Pressure

Item

Hybrid
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Table B-2 Detailed Cost Estimate for Non-Peninsula High Density Area Sewer Options 

 
Note: These costs are additional costs and assume that the Peninsula system is being implemented.  One property has 24 condominium units.  Costs 
estimates are +/- 20%. 

Qty Unit Cost Total Qty Unit Cost Total Qty
Unit 
Cost

Total Qty Unit Cost Total

Septic Tanks - Replace 21 $6,000 $126,000 0 $6,000 $0 21 $6,000 $126,000 0 $6,000 $0

Septic Tank Repair / Abandon 
/ Convert to Grinder 21 $1,000 $21,000 179 $2,000 $358,000 21 $1,000 $21,000 179 $2,000 $358,000

House Connections (LF) 3,580 $40 $143,000 3,580 $40 $143,000 3,580 $40 $143,000 3,580 $40 $143,000

House Lateral Unpaved - 
Gravity (LF) 7,160 $36 $258,000 0 $40 $0 0 $36 $0 0 $40 $0

House Lateral Paved - Gravity 
(LF) 2,685 $36 $97,000 0 $40 $0 0 $36 $0 0 $40 $0

House Lateral Unpaved - 
Pressure (LF) 4,560 $36 $164,000 11,720 $40 $469,000 11,720 $36 $422,000 0 $40 $0

House Lateral Paved - 
Pressure  (LF) 1,710 $36 $62,000 4,395 $40 $176,000 4,395 $36 $158,000 4,395 $40 $176,000

Pressure Connection Valve 
Assemblies 114 $500 $57,000 114 $500 $57,000 179 $500 $90,000 179 $500 $90,000

Street Sewer (LF) 19,267 $55 $1,060,000 19,267 $80 $1,541,000 0 $55 $0 0 $45 $0

Force Main (LF) 14,775 $45 $665,000 14,775 $45 $665,000 24,367 $45 $1,097,000 24,367 $45 $1,097,000

Cleanouts (#) 139 $500 $70,000 139 $500 $70,000 139 $500 $70,000 139 $500 $70,000

Manholes (#) 4 $4,500 $18,000 79 $4,500 $356,000 4 $4,500 $18,000 4 $4,500 $18,000

House Pump Station (#) 114 $7,000 $798,000 114 $10,000 $1,140,000 179 $7,000 $1,253,000 179 $10,000 $1,790,000

Area Pump Station (#) 2 $180,000 $360,000 2 $200,000 $400,000 0 $180,000 $0 0 $200,000 $0

Asphalt cut, remove / replace 
(SY) 900 $60 $54,000 900 $60 $54,000 900 $60 $54,000 900 $60 $54,000

Subtotal $3,953,000 $5,429,000 $3,452,000 $3,796,000

Miscellaneous 10% $395,000 10% $543,000 10% $345,000 10% $380,000
Contingency 20% $791,000 20% $1,086,000 20% $690,000 20% $759,000
Admin, Legal, Engin. Services 30% $1,186,000 30% $1,629,000 30% $1,036,000 30% $1,139,000
Total Capital Costs $6,325,000 $8,687,000 $5,523,000 $6,074,000

Non-Peninsula HD Sewer

STEPItem STEP / STEG - Option 1 Grinder / Conv. Gravity Grinder
Hybrid All Low Pressure
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Table B-3 Cost Estimates – Unit Prices 
 

 
 

 
 

STEP/STEG
Conv. Grav. / 

Grinder
All STEP All Grinder

Comparison - Langan 
D&P Estimate

Septic Tanks - Replace $6,000 $6,000 $6,000 $6,000 n/a
Septic Tank Repair / Abandon / Convert to 
Grinder $1,000 $2,000 $1,000 $2,000 n/a

House Connections - 6" PVC (LF) $40 $40 $40 $40
House Lateral Unpaved - 6" PVC Conv. 4" PVC 
STEG Gravity (LF) $36 $40 $36 n/a

Pressure Connection Valve Assemblies $500 $500 $500 $500 n/a
Street Sewer - 8" PVC Conv. 4" PVC STEG 
Gravity (LF) $55 $80 $55 $45 $70 - $200 for 8" pipe,      

0-20' deep
Force Main 3" PVC SCH 80 (LF) $45 $45 $45 $45 $45
Cleanouts, PVC (EA) $500 $500 $500 $500 n/a
Manholes - 0'- 8' Deep $4,500 $4,500 $4,500 $4,500 $4,000 - $5,000
House Pump Station, Grinder / STEP (EA) $7,000 $10,000 $7,000 $10,000 n/a
Area Pump Station (EA) $180,000 $200,000 n/a n/a $213,500

Asphalt cut, remove / replace - 16" Subbase, 
4" Binder Course  (SY) $60 $60 $60 $60

$160 / Ton  Binder, 
$50/CY Subbase         
(Approx. $56/SY)

Miscellaneous Additional Work / Traffic 
Control / Erosion Control

Approx. 30% of Const. 
Cost

$40

30% of Construction Costs
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APPENDIX C DANBURY & NEW MILFORD WWTPS PERMITS FACT SHEETS 
 
   DANBURY WWTP PERMIT FACT SHEET 
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NEW MILFORD WWTP PERMIT FACT SHEET 
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APPENDIX D IN-BROOKFIELD WWTP AND DISPOSAL SYSTEM OPTIONS 
 
Options Analysis 
 
Within the Brookfield Candlewood drainage area, no feasible options exist due to: 

 
� Direct discharge of treated wastewater to Candlewood Lake is not considered cost 

effective compared to discharging to the Danbury WWTP or in-Brookfield location. Such 
plans would also have significant permitting challenges.  
 

� There are no significant reuse opportunities in the Candlewood Lake drainage area. 
 

� As the soils/surficial geology of the Brookfield Candlewood drainage area are 
predominately glacial till, a site larger than 20 acres would be required.  Groundwater 
mounding is a major restriction on subsurface discharge in glacial till areas and often is 
the determining factor in a site’s disposal capacity.  Therefore, there are no 
undeveloped properties in the Brookfield Candlewood drainage area that would be 
viable candidates. 

 
Within Brookfield Still River watershed: 
 

� As the soils/surficial geology of some areas within the watershed are sand or 
sand/gravels (areas west of the Still River), those areas would have high disposal 
capacities and groundwater mounding is not expected to limit site capacities. 
 

� A number of undeveloped sites, many of which are owned by the CT DoT, with 
favorable soils / surficial geology and sufficient area exist in the northwestern portion of 
the Brookfield Still River watershed as described below.  

 
D.1 In-Brookfield Candidate Sites  
 
Table D-1 presents candidate sites and their characteristics.    Figures D-1 and D-2 show the 
locations of the North Mountain Road and Elbow Hill Road Candidate Sites, respectively. 
 
Figure D-3 shows the historical location of water supply wells near the Candidate Sites.  Based 
upon a brief, initial survey, some of the wells will have been abandoned.  Also, water supply 
distribution pipes are in Federal Way near the candidate sites.  Consequently, nearby water 
supply wells should not deter the viability of the candidate sites. 
 
 
For preliminary screening purposes, the soils of the candidate sites are described below.  
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Table D-1 In-Brookfield Wastewater Treatment/Disposal Candidate Locations 
 

 

Parcel Address Owner MBL
Account 
Number

Distance to 
Northern  
Peninsula 

(ft)

Approx. 
Usable 

Acreage

Approx. 
Usable 

(sf)

Cum Total 
(sf)

Approx. 
Site 

Surface 
Elev. (ft)

Approx. Elev. - 
Nearby Surface 

Water / 
Bedrock (ft)

Surficial 
Geology

Comments

1044 Federal Road CT DoT C05018 10410000 10,400 2.815 122,620 122,620 250 234 Wetland reduction of usable 
acreage by 50% included

1044 Federal Road  (S) CT DoT C05018 10410000 10,120 0.5 21,780 144,400 240 234

6 Production Drive CT DoT C050161 7011000 10,120 1.25 54,450 198,850 240 234

20 N. Mountain Rd CT DoT C06017 7507000 5,676 0.82 35,720 779,070 267 250 Sand

98 Laurel Hill Road CT DoT C07034 3071000 6,150 7.13 310,580 1,089,650 285 266 S/G

Parcel Address Owner MBL
Account 
Number

Distance to 
Southern  
Peninsula 

(ft)

Approx. 
Usable 

Acreage

Approx. 
Usable 

(sf)

Cum Total 
(sf)

Approx. 
Site 

Surface 
Elev. (ft)

Approx. Elev. - 
Nearby Surface 

Water / 
Bedrock (ft)

Surficial 
Geology

Comments

23 Elbow Hill Rd
ANTHONY 
PETRELLESE  JR

D10014 8546000 2.87 125,020 125,020 315

21 Elbow Hill Rd 
22 Elbow Hi l l  
Rd LLC

D10013 5083000 0.87 37,900 162,920 326

20 ELBOW HILL RD ROGG MARCUS D10022 10542000 1.08 47,040 209,960 322

19A ELBOW HILL RD
MININO 
HOMES INC D10019 5085000 2.03 88,430 298,390 315

240 224
Sand over 
lying fines

C04012 8609000 10,400 12.5 743,350544,500
Brookfield 
North LLC

Candidate Properties  for an in-Brookkfield Wastewater Treatment System (ST-Drainfield-PRB)
Candlewood Lake Study Area Requires  400,000+ sf; Dean Pocono Rd requires  20,000+ sf

Connection via North Mountain Road

Depth to rock may 
reduce usable area

Connection via Elbow Hill Road

Sands 
and 

Gravels 
(S/G)

3,500 297 Sand

1055 Federal Road
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Parcel Address

Distance to 
Northern  
Peninsula 

(ft)

Approx. 
Usable 

(sf)

Cum Total 
(sf)

Surficial 
Geology

1044 Federal Road 10,400 122,620 122,620

1044 Federal Road  (S) 10,120 21,780 144,400

6 Production Drive 10,120 54,450 198,850

29B—Agawam fine sandy loam   &                              

38C—Hinckley gravel ly sandy loam

20 N. Mountain Rd 5,676 35,720 779,070 Sand 29A—Agawam fine sandy loam 

98 Laurel Hill Road 6,150 310,580 1,089,650

S/G
308 Udorthents, smoothed  &  
305—Udorthents-Pits complex, gravelly

Parcel Address

Distance to 
Southern  
Peninsula 

(ft)

Approx. 
Usable 

(sf)

Cum Total 
(sf)

Surficial 
Geology

23 Elbow Hill Rd 125,020 125,020

21 Elbow Hill Rd 37,900 162,920

20 ELBOW HILL RD 47,040 209,960
g   y   

38C—Hinckley gravel ly sandy loam

19A ELBOW HILL RD 88,430 298,390
29C—Agawam fine sandy loam & 
38C—Hinckley gravel ly sandy loam

Soils  - Types and Profile descriptions

Candidate Properties  for an in-Brookkfield Wastewater Treatment System (ST-Drainfield-PRB)
Candlewood Lake Study Area Requires ~ 400,000+ sf; Dean Pocono Rd requires  20,000+ sf

Soils  - Types and Profile descriptions

see above

Ap—0 to 8 inches ; fine sandy loam                          
Bw1—8 to 14 inches ; fine sandy loam                  
Bw2—14 to 24 inches ; fine sandy loam                     
2C—24 to 60 inches ; s trati fied very gravel ly coarse 
sand to fine sand

Ap—0 to 8 inches ; gravel ly sandy loam
Bw1—8 to 20 inches ; very gravel ly loamy sand
Bw2—20 to 27 inches ; very gravel ly sand
C1—27 to 42 inches ; s trati fied cobbly coarse sand to 
extremely gravel ly sand
C2—42 to 60 inches ; s trati fied cobbly coarse sand to 
extremely gravel ly sand

308- Udorthents      A—0 to 5 inches ; loam                                                    
C1—5 to 21 inches ; gravel ly loam                               
C2—21 to 80 inches ; very gravel ly sandy loam

Connection via Elbow Hill Road

3,500 Sand

29C—Agawam fine sandy loam & 
38C—Hinckley gravel ly sandy loam

544,500 743,350
Sand over 
lying fines

1055 Federal Road 10,400

Connection via North Mountain Road

Sands 
and 

Gravels 
(S/G)

38E Hinckley gravelly sandy loam     &    
73 Charlton–Chatfield complex

Charl ton  - For Hinckley profi le see 1055 Federa l  Road                                                                          
Ap—0 to 4 inches ; fine sandy loam                             
Bw1—4 to 7 inches ; fine sandy loam                     
Bw2—7 to 19 inches ; fine sandy loam                       
C—27 to 65 inches ; gravel ly fine sandy loam                 
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Figure D-1 North Mountain Road Candidate Sites 

    Figure D-2 Elbow Hill Road Candidate Sites 
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Figure D-3 Water Supply Wells Near Candidate Sites 

 
D.2.1 In-Brookfield Candidate Sites – Soils 
 
The candidate site soils and descriptions of their profiles are presented in Figures C-4 through C-
7.  All of the soils at these sites are very favorable for a disposal system or innovative 
treatment/disposal system using a permeable reactive barrier. 
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Figure D-4 Soil Types and Characteristics – 1055 Federal Road 
 
29B—Agawam fine sandy loam, 3 to 8 percent slopes 
Ap—0 to 8 inches; fine sandy loam 
Bw1—8 to 14 inches; fine sandy loam 
Bw2—14 to 24 inches; fine sandy loam 
2C—24 to 60 inches; stratified very gravelly coarse sand to fine sand 
 
Depth to bedrock: very deep 
Drainage class: well drained 
Hydrologic group: B 
 
38C—Hinckley gravelly sandy loam, 3 to 15 percent slopes 
 
Ap—0 to 8 inches; gravelly sandy loam 
Bw1—8 to 20 inches; very gravelly loamy sand 
Bw2—20 to 27 inches; very gravelly sand 
C1—27 to 42 inches; stratified cobbly coarse sand to extremely gravelly sand 
C2—42 to 60 inches; stratified cobbly coarse sand to extremely gravelly sand 
 
Depth to bedrock: very deep 
Drainage class: excessively drained 
Hydrologic group: A 
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73C—Charlton–Chatfield complex, 3 
to 15 percent slopes, very rocky 
 
Ap—0 to 4 inches; fine sandy loam 
Bw1—4 to 7 inches; fine sandy loam 
Bw2—7 to 19 inches; fine sandy loam 
Bw3—19 to 27 inches; gravelly fine 
sandy loam 
C—27 to 65 inches; gravelly fine sandy 
loam 
 
Depth to bedrock: very deep 
Drainage class: well drained 
Hydrologic group: B 
 
 

Figure D-5 Soil Types and 
Characteristics – 1044 Federal Road 
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Figure D-6 Soil Types and Characteristics – 98 Laurel Hill Road 
 
 
308—Udorthents, smoothed 
 
A—0 to 5 inches; loam 
C1—5 to 21 inches; gravelly loam 
C2—21 to 80 inches; very gravelly sandy loam 
 
Depth to bedrock: very deep 
Drainage class: moderately well drained 
Hydrologic group: B 
 
 
305—Udorthents-Pits complex, gravelly 
 
A—0 to 5 inches; loam 
C1—5 to 21 inches; gravelly loam 
C2—21 to 80 inches; very gravelly sandy loam 
 
Depth to bedrock: very deep 
Drainage class: moderately well drained 
Hydrologic group: B 
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Figure D-7 Soil Types and Characteristics – Elbow Hill Road Sites 
 
D.2 Treatment Technology That Achieves Effluent Requirements Within Disposal System  
 
In a Septic Tank (ST) – Drainfield (D) – Permeable Reactive Barrier (PRB) System (ST-D-PRB), 
 
9 Septic tanks remain on individual properties with septic tank effluent (STE) being 

transported to an Equalization Tank for discharge to the drainfield at a D-PRB site; 
 

9 Drainfield - A typical septic drainfield is designed in accordance with CT DoH/DEEP design 
guidance/regulations; 
 

9 PRB (Permeable Reactive Barrier) also referred to as Groundwater Treatment Facility 
(GWTF) - An in-situ groundwater treatment system that mitigates the spread of 
contaminants that have been difficult to remove with other methods. It consists of materials 
that remove nitrogen and phosphorus from the drainfield treated STE via biological 
denitrification, and phosphorus precipitation with iron, respectively.  Alternately, 
phosphorus removal can occur by adding alum to the equalization tank, and periodic 
sludge removal. 

 
Figure D-8 presents a schematic representation of a Drainfield – PRB system ( see US 
EPA,https://www.epa.gov/sites/production/files/2015-04/documents/a_citizens_guide_to_permeable_reactive_barriers.pdf ) 
 

https://www.epa.gov/sites/production/files/2015-04/documents/a_citizens_guide_to_permeable_reactive_barriers.pdf
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Figure D-8 Schematic Representation of Drainfield - PRB 
 
For the ST-D-PRB option to be technically viable, site(s) with sufficient acreage and soils/surficial 
geology conditions need to be identified, evaluated and if deemed viable, procured.  For 
preliminary planning purposes, a preliminary estimate is that a minimum of 400,000+ sf (9.2 acres) 
of land with favorable soils/surficial geology is needed.   
 
D.3 Costs 
 
For evaluation purposes, the following two in-Brookfield options have been evaluated for the 98 
Laurel Hill Road site, which appears to have very favorable hydro-geologic capabilities. 
 

I. WWTP with nitrogen and phosphorus removal and subsurface discharge.  A preliminary 
capital cost placeholder budget of $10,000,000 is estimated for this option that would 
require approximately 6 acres of active land use.  Buffer/setback requirements would 
increase land area requirements.    
 

II. Conventional drainfield and Permeable Reactive Barrier for nitrogen and phosphorus 
removal.  A preliminary capital cost placeholder budget of $3,000,000 is estimated for this 
option that would require approximately 6 - 8 acres of active land use.  Buffer/setback 
requirements would increase land area requirements.  Annual O&M costs would be 
significantly lower than other options . 

 
 
The Danbury WWTP connection is more cost-effective than an in-Brookfield wastewater 
treatment and disposal system. 
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APPENDIX E PROPERTY LIST AND PRELIMINARY SEWER ASSESSMENT 
 
The below Tables present the properties within the proposed Peninsula and Non-Peninsula High 
Density areas sewer areas with their Grand List Value (GLV) and preliminary estimated sewer 
assessment based upon 8.12% of their GLV. 
 
 
 

Nelson
Intentionally Omitted - 10 Pages
List of each property in the study area
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