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1.0

INTRODUCTION

141

Summary

This report, with the accompanying drawings, presents a preliminary design for the wastewater
collection system for the proposed Windham Mountain Sporting Club ("WMSC") project. WMSC
is a proposed private sporting club development located east of the existing Windham Mountain
Ski Area in the Town of Windham, Greene County, NY.

Issues that are addressed within this report and the accompanying drawings include the
following:

It is proposed to connect WMSC to the Town of Windham Municipal System. The project
sewer main will run down Trailside Road to South Street (County Route 12). A new
manhole will be installed at the connection point in the existing main along South Street.
In addition, approximately 315 feet of existing 8" sewer main, located downstream from
the connection point, will be replaced with a new 10" sewer main. Analysis shows that
the existing collection system along South Street has sufficient capacity to accommodate
the project.

Alternatives for treatment of wastewater from the project were evaluated. The
alternatives included connection to the Windham municipal system, development of a
new wastewater treatment facility for the project, and use of on-site septic systems.
Connection fo the municipal system is the preferred alternative.

The operation and maintenance of the proposed wastewater system will be the
responsibility of a Transportation Corporation established for that purpose.

Temporary wastewater facilities will be provided during construction.

Calculated wastewater flow for the project for complete build-out is 94,024 gpd
(maximum daily flow). This calculation was based on 300 gpd per residential unit
(consistent with the Town of Windham Sewer Use Law) and NYS DEC standards for non-
residential uses.

The majority of the collection system will be conventional gravity sewer collection. In
some cases, individual grinder pumps will be needed to pump wastewater from individual
buildings to the gravity main. In several locations, small portions of pressure (grinder
pump) mains are proposed to serve small groups of homes.

The collection system does not include a large centralized pump station. Several
buildings do include dedicated pump facilities. Typically, these are individual homes or
duplexes. Townhouse group TH5 {design flow of 3,000 gpd) and the East Village Lodge
{design flow 9,132 gpd) will also have dedicated pump facilities. "Package” grinder pump
facilities are proposed.

The project includes approximately 23,500 feet of conventional gravity sewer and
approximately 4,200 feet of pressure sewer collection. In addition to the proposed
collection network within WMSC, the preliminary plans also call for replacement of
approximately 315 feet of existing 8" sewer main along South Street with a new 10"
sewer main.

The existing Windham Wastewater Treatment Plant has a permitted capacity of 445,000
gpd average daily flow. Prior analysis indicates that the WWTP has the ability to treat
445,000 gpd without modifications. Generally, the treatment process at the WWTP
consists of primary clarification, biologicat treatment, tertiary treatment, and chlorination.
Both actual flow data at the WWTP and maximum projected flow values indicate that the
WWTP has the ability to accept the project flow without madifications.

In accordance with the Town of Windham Sewer Use Law and subject to the approval of
the Town of Windham, WMSC will enter into a Sewer Use Contract with the Town. The
Sewer Use Contract will require a connection fee, as specified in the Sewer Use Law, to
compensate the Sewer District for its embedded costs. The Sewer Use Law specifies a
connection fee of $5,000 per EDU, which may be adjusted or modified by resolution of
the Town Board. $5,000 per EDU is equal to $1,567,000 for the proposed 313.4 EDUs in
the project. As described in Article 13 of the Sewer Use Law, these funds may be used
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for the pericdic replacement of equipment and/or expansion of the Wastewater Treatment
Plant if such expansion is ever needed.

1.2 __ Project Contact Information

The following summarizes contact information related to the wastewater system design:

Applicant; Tuck Eastside Partners, L.P.
34 Salisbury Road
Darien, CT 06820

Engineer: Kaaterskill Associates
PO Box 1020
Cairo, NY 12413
{518)-622-9667
Attn: Darrin Elsom, PE

1.3 Design Approach and Consideration of Alternatives

In general, there are three alternatives available for wastewater collection and treatment for this
project:

1. Connection to existing public wastewater system. This is the preferred alternative for

WMSC, and the preliminary wastewater system design involves a connection to the Town
of Windham municipal system.

2. Development of individual on-site septic systems. This alternative is not considered to be

viable for the following reasons:

» The soil conditions (see Draft Environmental Impact Statement section 3.5) would,
in general, require "Raised"” septic systems as described in 10 NYCRR Part 75 and
Appendix 75-A.

» Under the NYC DEP Regulations' the proposed project is a "Subdivision”. The
NYC DEP Rules and Regulations do not allow "Raised” septic systems in new
“Subdivisions” [NYC DEP Rules and Regulations Section 18-38(a)(5)].

« Aside from the specific prohibition against raised septic system in “subdivisions” as
that term is defined by NYC DEP Rules and Regulations, it is evident (from the site
topography, soil conditions, and proposed lot sizes) that the use of on-site septic
systems is not a realistic alternative for this project.

3. Creation of a private collection and treatment facility for WMSC. This may be a viable

option for WMSC. However, this is not the preferred alternative for the reasons
presented below,

« From the standpoeint of management, operation, and maintenance it is preferable
to have one consolidated system (the municipal system) as opposed to having
the municipal system and a “stand zalone” WMSC system.

« From the standpoint of energy use and resource management it is preferable to
have one consclidated system (the municipal system) as opposed to having the
municipal system and a "stand alone" WMSC system.

" *Rules and Regulations for the Protection fram Contamination, Degradation, and Pollution of the New York City Water
Supply and its Sources”, Effective May 1, 1887 As Amanded April 4, 2010.
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» From the standpoint of process control and protection of the environment it is
preferable to have one consolidated system (the municipal system) as opposed
to having the municipal system and a "stand alone” WMSC system.

« From the perspective of cost to WMSC, it is preferable to connect to the
municipal system rather than to develop a stand-alone system. Although the
total connection fees for the project are in excess of 1.5 million dollars, it is
expected that the design and construction of a new wastewater treatment plant
would significantly more. (A project-specific estimate has not been developed. |t
is noted, however, that the DGEIS? states that, in order to comply with NYC
Watershed regulations, any wastewater treatment plant will cost in excess of
%1,500,000. This is considered to be a conservative estimate). It is believed that
such funds would be better used if they were put at the disposal of the Windham
Sewer District rather than used to develop a treatment facility that would be
redundant to the Windham facility.

2 Draft Generic Environmental Impact Statement of the Development Capacities of the Town of Windham, Sterling
Environmental Engineering, PC supplemented October 1, 2008.
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2.0 WASTEWATER DESIGN FLOW

2.1 Flow Calculations

The maximum daily design flow was calculated as follows:

143 Single Family Home 300 gpd per unit 42,900 gpd
24 Units in 12 Duplexes 300 gpd per unit 7,200 gpd
54 Townhomes 300 gpd per unit 16,200 gpd
81 Condominiums* 300 gpd per unit 24,300 gpd
Wellness Center 30 users at 8 gpd/user 240 gpd
Member’s Lodge Restaurant & Lounge 70 seats at 28 gpd/seat 1,860 gpd
Member's Lodge Spa 24 users at 8 gpd/user 192 gpd
East Viilage Lodge Grill 30 seats at 28 gpd/seat 840 gpd
East Village Lodge Pool/Exercise 24 users at 8 gpd/user 192 gpd

Maximum Daily Design Flow 94,024 gpd

* b4 of the condominiums are |ocated in the Member's Lodge and 27 of the condominiums are
located in the East Village Lodge

For the proposed residential units, a wastewater flow of 300 gpd was used. This value is
established in the Town of Windham Sewer Use Law'. The values for the restaurant, spa, etc.
were derived from the 1988 NYS DEC Standards®.

The flow from the project is equal to 313.4 EDUs as defined in the Town of Windham Sewer Use
Law.

The 94,024 gpd value is based on peak conditions for 100% occupancy. Average daily flow for
the condition of 100% occupancy would be expected to be approximately 2/3 of the maximum
daily demand. Realistically, it is expected that the large majority of these homes will not be
primary residences, and actual average daily flow will be substantially less than a calculation
based on 100% occupancy.

2.2 Anticipated Demand Over Time

Appendix D of this report contains a spreadsheet showing the anticipated build-out of the
development, with the corresponding increase in the maximum daily wastewater flow for the

project.

! Town of Windham Sewer Use Law, Article 13.
? NYS DEC “Design Standards for Wastewater Treatment Works”, 1988.
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2.3 Wastewater Characteristics

Wastewater from the project is expected to have the characteristics of typlcal residential
wastewater. The table below was adapted from US EPA reference material® and shows typical
residential wastewater characteristics.

Constituent mass loadings and concentrations in typical residential wastewater

Mass
loading Concentration®
(grams/pe (mg/L)

Constituent rson/day)

Total solids (TS) 115-200 500-880
Volatile SO|[dS 65-85 280-375
Total suspended sollds (TSS) 35-75 155-330
Volatile suspended solids 25-60 110-265
5-day blochemical oxygen ) )
demand (BODs) 35-65 155-286
Chemical oxygen demand ~ _
(COD) 115-150 500-660
Total nitrogen (TN) 6-17 26-75
Ammonia (NHa) 1-3 4-13
Nitrites and natrates (NO;-N;

NO5-N) <l <1
Total phosphorus (TF) 1-2 6-12
Fats, oils, and grease 12-18 70-105
Volatile organic compounds 3 _
(VOC) 0.02-0.07 0.1-0.3
Surfactants 2-4 9-18
| Total coliforms (TC) - 108-1p10
Fecal coliforms (FC) - 108-10°

* On-Site Wastewater Treatment Systems Manual, US EPA, February 2002
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3.0  WINDHAM MUNICIPAL SYSTEM

3.1 General Information

Appendix C of this report contains an Engineer’'s Report prepared in 2007 by Delaware
Engineering, PC. Section 1.2 of the Delaware Engineering report contains general information
regarding the wastewater treatment facilities as they existed in 2007. Subsequent to the
preparation of the 2007 report, the permitted capacity of the wastewater treatment plant was
increase from 375,000 gpd to 445,000 gpd. Appendix D of this report contains a second analysis
of the existing system prepared by Delaware Engineering. These documents, along with the
Generic Environmental Impact Statement’ provide a description of the existing wastewater
facilities in the Town of Windham.

3.2 Windham Collection System

Appendix F of this report contains a portion of Recard Plans, prepared by Delaware Engineering,
for the wastewater collection system along County Route 12 (South Street). The sheets
repraduced in Appendix F show the portion from the South Street / Trailside Road intersection to
the WWTP Jocated near the western end of South Street.

An analysis of the South Street collection network was performed. The analysis was performed
using Sewercad V8i software. The following summarizes the analysis:

1. The existing sewer line that runs from MH n-1 to MH n-2 is an 8" pipe. Downstream from MH
n-1, the main becomes a 10” pipe. At MH n5-1/ MH n8-17, the sewer main size increases
to 12",

2. ltis proposed to install a new manhole (identified as WMSC SMH-001} in the existing sewer
main at a point near the intersection of Trailside Road and South Street. The new manhole
will be located between existing manholes MH n-1 and MH n-2.

3. Itis proposed to remove the 8” pipe downstream from proposed WMSC SMH-001 and
replace it with a 10" pipe to MH n-1 (approximately 315 LF of pipe will be replaced).

4. Flow in the South Street system was calculated based on the following vaiues:

+ Hensonville Pump Station = 103,000 gpd (projected value after connection of Crystal
Pond, as per Section 2.2 of Delaware Engineering report cantained in Appendix C).
Stonewall Glen = 61 EDUs
Copper Ridge = 12 EDUs
WMSC = 94,204 gpd {313.4 EDUs)

Windham Mountain = 120,000 gpd (contract amount)

Windham Mountain Village = 30,500 gpd (contract amount)

Additional South Street Users = 20 EDUs (estimated in part from information provided by
Delaware Engineering, and not including users whose wastewater flows to the
Hensonville Pump Station).

These seven sources equate to a flow of 375,424 gpd. This is a worst-case condition
corresponding to (a) complete build-out of the proposed developments, (b) 100% occupancy
in the proposed developments, and (c) flow from the consolidated systems equal to 100% of
their maximum permissible flow.

! Draft Generic Environmental Impact Statement, Supplemented October 1, 2009, Sterling Environmental Engineering, PC
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5. Appendix G of this report contains excerpts from “Ten State Standards"™. This reference
indicates a typical value of 100 gallons per capita per day. Based on this, the 375,424 gpd is
essentially equivalent to a population of 3,754. Using Figure 1 from Ten State Standards
(repreduced in Appendix G), the appropriate peak factor for this magnitude of flow is 3.3.

8. The Sewercad analysis was performed for a section of sewer main running from existing
manhole MH n-2 (upstream end) to existing manhole MH ng-15 (downstream end). The
analysis assumed that MH n-16 was an outfall. The Sewercad analysis did not include the
system downstream from manhole MH n-16. The sewer main downstream from MH n-16 is
12" diameter, and there are no significant flow additions downstream from MH n-16, so a
pipe-by-pipe analysis was not performed downstream of MH n-16. See also discussion in
items 9 and 10 below. .

7. The following table summarizes the data used in the analysis, based on the methodology
described above:

Contract or Peak Q Connection Peoint
Source EDUs Estimate GPD  Factor [(gpm) Used in Analysis
Hensanville PS 103,000 103,000 3.3 235.04 MH n-2
Stonewall Glen 61.0 18,300 3.3 41.94 MH n-2
Copper Ridge 12.0 3600 3.3 8.25 MH n-2
Other Flows 20.0 6,000 33 13.75 MH n-2
Windham Mountain 120,000 120,000 3.3 27500 MH n5-1
WMV 30,500 30,500 3.3 69.90 MH n5-1
WMSC 313.4 94,024 33 21547 WMSC SMH-002

375,424 860.35

8. Appendix F of this repart contains a spreadsheet that summarizes the resuits of the analysis.
Based on the assumptions included in the analysis, the section of sewer main running from
existing manhole MH n-2 (upstream end) to existing manhole MH n8-15 (downstream end)
has the capacity to accept flow from a built-cut condition under worst case assumed
conditions, with the replacement of approximately 315 If of 8" main with a new 10" main.

9. The sewer main downstream from MH n-16 is 12" diameter, and even at the minimum
allowable slope specified in 10 State Standards (0.0022 ft/ft) the capacity of a 12 pipe
exceeds the projected worst case flow. (The projected worst case flow is 860.35 gpm. Using
Manning's Formula with a Manning's “n" of 0.11, a 12" pipe has a maximum capacity of 951
gpm corresponding to a flow depth of approximately 11").

10. The analysis shows that porticns of the 10" main along South Street in the vicinity of the
project may have flows on the order of 80%-85% of capacity, and that some portions of the
12" main located west of Windham Mountain may have flows on the order of 90%+ of
capacity. Itis important to realize that these calculations are based on worst-case projections
which result in substantially higher flows are reasonably expected to occur. The analysis
assumes;

s All of the proposed/approved projects on South Street are built-out.

« All of the propesed projects are discharging wastewater equal to their maximum daily
flows calculated on 100% occupancy.

= Al of the consclidated systems are discharging flows equal to their maximum permitted
flow.

? Recommended Standards for Wastewater Facilities Great Lakes — Upper Mississippi River Board of State and Provincial
Public Health and Environmental Managers, 2004 Edition
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Realistically, actual flows will be substantially less than the flow values used in the analysis.
[Consider, for example, Windham Mountain Village which has a contracted allowance of
30,500 gpd but which in actuality shows a peak discharge (monthly average flow) of
approximately 13,000 gpd or less (see data contained in Appendix E). The same would be
expected of any development that has a low percentage of full time residents, including
Stonewall Glen, Copper Ridge, and Crystal Pond (which is included in the Hensonville Pump
Station Flow].

The conclusions of the analysis are:

« Using worst case assumptions, the South Street system (with the replacement of
approximately 315 LF of existing 8" main) has the capacity to handle the calculated flows,
with a small amaunt of excess capacity remaining.

s For realistic flow projections {as opposed to worst case assumptions) the South Street
system has the capacity to handle the calculated flows, with a substantial amount of
excess capacity remaining.

3.3 Windham Treatment Facility

3.3.1  Permitted Limits

The existing Wastewater Treatment Plant (WWTP) has the following limits set forth by its SPDES
permit issued by NYS DEC?

Permit Limits Permit Limits

{lune 1-0Oct (Nov 1 - May
Parameter 31) 31)
Average Daily Flow 445,000 gpd 445,000 gpd
BODg - 30 mg/!
BODyjimate 121 Ibs/day -
Ammonia 13 lbs/day -
Total Phosphorus 0.5 mg/flasP 0.5mg/lasP
Dissolved Oxygen 7.0 mg/| 7.0 mg/!
Suspended Solids 10.0 mg/| 10.0 mg/!
Settleable Solids 0.1 mg/| 0.1 mg/|
Chlorine, Total Residual 0.2 mg/ 0.2 mg/|

Fecal Coliform (30 day geometric mean) | 200 per 100 ml | 200 per 100 ml
Fecal Coliform (7 day geometric mean) 400 per 100 ml | 400 per 100 ml

In 2007 Delaware Engineering prepared a report* describing the treatment processes at the
WWTP and evaluating the ability of the WWTP to treat the 445,000 gpd flow. The 2007 report
was prepared in relation to the addition of flow from Crystal Pond and the Windham Ridge Club
into the WWTP, with a corresponding increase in the permitted WWTP discharge from 375,000
gpd to 445,000 gpd which took place in 2008. The 2007 report is reproduced in Appendix C of
this report. This report concluded that the WWTP could treat 445,000 gpd without any
madifications.

* Draft Environmental Impact Staterment on the Development Capacities of the Tawn of Windham, Sterling Environmental

PC, Supplemented Ocfober 1, 2009.
4 Wastewater Treatment Plant Evaluation, Delaware Engineering PC, January 2, 2007. See Appendix C.
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3.3.2  Historical WWTP Flow

Appendix D of this report includes graphs which summarize the Monthly Average Wastewater
Flows at the WWTP from the period of January 2006 through October of 2011. For this period,
the highest monthly average flow was approximately 250,000 gpd, which occurred in March of
2010. This is approximately 195,000 gpd [ess than the permitted discharge of 445,000 gpd. (It
is also worth noting that, apart from the 250,000+ gpd monthly average in on March of 2010, no
monthly average flow exceeded 205,000 gpd).

3.3.3 SPDES Permit and Contract Flow

In September of 2008 Delaware Engineering completed an analysis of the treatment plant flow.
This analysis is described in a lefter dated September 22, 2008, which is reproduced in Appendix
E of this report. The Delaware Engineering letter included the following summary of the SPDES
Permit and contract flows values for "each of the consolidated wastewater systems which have
been or will soon be connected to the overall collection system”. The following table is adapted
from the September 2008 analysis:

SPDES Permit & Date Connected to
Treatment System Contract Flow {gpd) Windham WWTP
Windham WWTP 445,000 Started on 11/14/05
Ski Windham 120,000 05/22/06
Windham Mountain Village 30,500 05/14/07
Thompson House 4775 05/31/06
Crystal Pond 36,000 Not Connected*
Windham Ridge Club 34,000 Nct Connected”

* Not Connected as of September 2008, subsequently connected in 2008 & 2008.

This analysis includes a projection of "Maximum Capacity Flow", which includes the following
assumptions:

» All 5 of the consolidated wastewater systems generate flows which would “maximize
allowable permitted flows", and

= 113 additional properties within the district (which were not connected in 2008} were to
be connected to the WWTP.

Based on these two assumptions, the analysis presents a "Maximum Projected Flow” of
approximately 350,000 gpd, and notes a remaining capacity of approximately 100,000 gpd at the
Wastewater Treatment Plant.

3.3.4 Conclusions

» The existing WWTP has a permitted capacity of 445,000 gpd Average Daily Flow.

» Based on the 2007 Engineering Report prepared by Delaware Engineering, the facility
has the ability to satisfactorily treat 445,000 gpd Average Daily Flow without any
modifications to the WWTPR.

» Actual flow data to the treatment plant shows that actual flows (monthly average flows)
are typically below 200,000 gpd, with a highest single monthly average flow of 250,000
gpd cccurring in March of 2010.

» Based on the assumptions that all contracted users maximize allowable permitted flows
and that all properties within the district are connected, the remaining capacity at the
WWTP would still be approximately 100,000 gpd.
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The proposed project has a maximum daily design flow of 94,024 gpd, which represents
100% occupancy conditions at complete build-out.

Both the actual flow data from the plant and the projected Maximum Capacity Flow show
that WWTP is sufficient to accept flow from the proposed project without modifications or
expansion.

In the event that future expansion of the treatment plant is needed, the project will help
fund that project through the mechanism established in the Town of Windham Sewer Use
Law.
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4.0 WMSC SYSTEM

4.1 General Description

The proposed wastewater collection system will consist primarily of conventional gravity
collection. All of the proposed gravity collection pipes are 8" diameter. All wastewater from the
project will flow to a main trunk line that runs down Trailside Road to South Street. The proposed
sewer line will connect to the existing sewer main along South Street. A new manhole will be
installed at the connection point. Approximately 315 If of the 8" main along South Street will be
replaced with 10" main as discussed in Section 3 of this report.

Some small portions of the WMSC wastewater collection system will be pressure (grinder pump)
sewers. Typically, these areas are along short roads or shared driveways that are at a lower
elevation than the main road. The locations of the pressure sewers are shown on the
accompanying drawings. The project includes approximately 23,500 feet of conventional gravity
sewer and approximately 4,200 feet of pressure sewer collection.

Several of the homes will need grinder pumps in order to pump wastewater to the gravity sewer
main. The accompanying drawings identify which hormmes will need grinder pumps. In addition to
the individual homes and duplexes that need grinder purnps, Townhouse group TH5 (design flow
3,000 gpd) and the East Village Lodge (design flow 9,132 gpd) will have dedicated grinder pump
facilities to pump wastewater to the gravity main. The accompanying drawings show typical
pump station designs to be used as needed.

4.2 Hydraulic Analysis

A Hydraulic Analysis of the sewer collection system was performed using Sewercad VBi software.
The analysis is described as follows:

¢ The analysis was performed in the sections, which are identified as Phase 1A, Phase 1B,
and Phase 2&3. Appendix A of this report shows systems schematics for each of these
sections.

»  Where several houses are served by a pressure (grinder pump) main that discharges into
the collection main, the mathematical model considers these houses to be directly
connected fo the main. The hydraulics of the pressure sewers were not evaluated in the
preliminary analysis.

« A Manning's “n" of 0.011 was used for the proposed sewer pipes. All of the proposed
gravity mains are 8" diameter.

= Each EDU in the development was assigned to a specific manhole in the collection
system. Each junction was assigned a peak flow rate of 0.83 gpm (based on 300 gpd per
EDU and a peak factor of 4).

« Appendix A of this report includes three schematic drawings that show the three sections
of the hydraulic analysis.

» Appendix A also includes spreadsheets that summarize the hydraulic conditions in the
system. The analysis shows average velocities ranging from 0.98 fps to 12.03 fps (it is
noted that Ten State Standards specify a minimum velocity of 2.0 fps when the pipe is
flowing full. The values shown in Appendix A represent flow at peak flow conditions, not
full flow conditicns). The analysis also shows that peak flows within each pipe will be
less than 30% of the pipe capacity.
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5.0 ADDITIONAL ISSUES

5.1 Operation and Maintenance

A Transportation Corporation will be formed for the purpose of operating and maintaining the
wastewater collection system.

Normal system Q&M will include the following:
« Annual manhole inspections to identify concerns which may include accumulation of
debris or likelihood of a source of infiltration.
= Pipe cleaning or repair as needed based on findings of annual inspections.
« Maintenance of grinder pumps in accordance with manufacturer's recommendations.

5.2 Temporary Facilities During Construction

Portable sanitary facilities will be made available to construction personnel and will be serviced
regularly. Each builder shall be responsible for providing and maintaining adequate sanitary
facilities for Builder's construction workers. Portable toilet(s) shall be located only within the
Building Envelope or in an area approved by the Windham Mountain Sporting Club Architectural
Review Board.

5.3 System Phasing

In general, the phased implementation of the wastewater system will track the overall phased
implementation of the project. This is presented in more detail in the project phasing plans
prepared by The LA Group, dated November 2011
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Appendix A

Collection System Hydraulic Summary



OF-t

} SM4-002 (PIPE-SC-D01)
H

|

1

T
(5ee?

SHH-003 (PIPE-SC-DO1>
o

LhHE?

SHH-DD4 (PIPE-SC-DOLY

Gy G657

SHH-DOS (PIPE-SC-COL»
9

SHH-130 PIPE-SC-DOS?

an® __——1%
0PN T tEMH~031 (PIPE-SC-0083
5 U SHH-029B (PIPE-SCD0S) 15
&
E “Q‘M SMH-D20 (PIFE-SC-DUS) Ble
SMH~032 (PIFE-SC-008)
PELTS LI Siii-024 CFE-SCOD Sy
” < ¢ SHH-D ~SC- 2
SHH-008 CPIPE-SC—0015F Y, asis 023 (PIFE-SC-D0S - E‘_’_ﬁ*’"‘*—ﬂa\ -SC- lﬁ
e Clogy gy SHH-026. (PIFE-SC-007) | SHH-032 (PIPE~SC-00E)
“SHH-021 (PIPE-SC-005) ., VR
e N 8
F N, Tn, l%
N, SMH-DBR (PIPE-SC-006) SN | SM-034 (PIPE-SC-00BY
SHH-007 (PIPE-SC~002) 4 A . SHH-027 (PIPE-SC-007) b
o lbiey  SMH-D2B (PIPE-SC-007} i@
@57 SHH-035 (PIPE-SC-008)
g P
B
&

JSHH-DIJB (PIPE-SC-002)

g‘}SHH-DIIB (PIFE-SC-002)

a
R
\\\'\'ga
*_ SMH-D10 (PIPE-SC-002)
o
o
A—mua (PIPE-SC-0D2) SHE-0IS (PIPE-SC-003)
5L
[x5]
o owedt
-
P
[ d 's;m-nu (PIPE-SC-002) /aﬁm 014 ¢PIPE-SC-00T)
. b]
2, o
wsn e

S SMH-DI3 (PIPE-SC-002)

.
SHH-I2 (PIPE-SC-0023 Tgpng sMH-D16 (FIPE-SC-004)

s
};3}\“5"“'“17 (PIPE-SC—O043 SKH-018 (PIPE-SC-004)

e R
<1oom

o
oz SHH-DIS (PIPE-SE-0043

‘§HH-035 (PIPE-SC-00E»

gz,

JSHH-EBT (PIPE-SC-008Y

i

120

L‘s‘m—caa (PIPE-S[-~008)

o

(45 a]

SH-039 (FIPE-SC-008)
"--E.?f\_fuﬂ—mn (PIPE-SC-109)

PHASE

&
SMH-04t (PIPE-SC-0093

SHH-DE0 (PIPE-SC-004)
¥

agih /
/

\r—’, '
\suH—l‘HE (PIPE-SC-009)

~. @65)

2,
.
.,

"~

1A SCHEMATIC

SHH-D43 (PIPE-SC-009

T e
-,
e

\\sm—nu (PIPE-SC~009)
T 8y,
SHH-045 (PIPE-SC-009)

73
SHH-D458 (PIPE-SC-00!
L SHH-D4 93




oF-2
.
rg | SWH-043 (PIPE-SC-0ID) o/
S L
e S04y B PIPE-SC-0Im)

SMH-0SEY (FIPE-SC-OMD o\ oo cnrne cn oo , iy
PIFE-SC-0103 3735 ————

SHH-071 (PIPE-SC-D1B), f BT T = 8Mi4-05D ¢ e S
e G735 SMu-p47 (PIPE-SC-010)
B
bl piie ,sun-usa (PIPE-SC-011
e \r‘i-, )
e SMH-072 (PIPE-SC-012) SHH-g54 IPE-s0-om)
i pacr)
=3 r—)
o T2 sui-0s5z (PIPE-SC-0m
SHH-073 FIPE-SC-012> TR Tzen, SHH-I56 (PIPES-SC-011AY
- | = =]
2. P T SMH-057 CPIPES-SE-DLIAY
o TR e e, SHH-058 (PIPES-SC-0UA)
syn-un (PIPE-SC-012> 1264 ,,3 " SHH-I59 (PIPE-SC-016)
Do - SHH-0B0 (PIPE~SC-013) HH-D:
B AR g =T~ {50%  SMH-081 (PIPE-SC-DID) \@G‘
~ SHH-073 tpm:.snf-u:a: ~—&0-079 (PIPE-SC-01D - /
~~SHH-078 (PIPE-SC-01D) s ‘r- \ SMH-DED C(PIPE-SC-D17)
g ) s 2
i) g /
“-077 (PIPE-SC-mD \\,s“”“'m {PIPE-SC-213) 4 SHH-161 (RIPE-SE-DIE)
o
=
“SiH-086 CFIPE-SC-D14) ,’.:[ i  SHH-062 (PIPE-SC-016)
_SHH-(BS (PIPE-SC-013) g |
o ;'
SMH-084 (PIFE-SC-013) o
o/ T o g
& R~ =S| SHH-065 (PIPES-SC-H16A) g
rgrm—nmr (PIFE=SC-014) 66 SHH-083 (PIPE-SC-01) * e SHH-PEA (PIFES=SC-TIGA
\%;“;_m—uas (PIFE-SE-014) ) UE;B—hrn\ST-DEB (PIPE-SC-015)
) “Cgpy . SHH-1E6 (PIPE-SC-01E
(1.7 A2 SHH=0BY (PIPE-SL-014) et
SHH-091 (PIPE-SC-14Y 73 ey R
=y —S[
SHH-090 (PIPE-SC~014) R SHH-IE? PIPE-SC-t®
*,
7 MH-0S2 (PIFE-SC-D14) %
|‘_w,‘"/ )
e N,
SHH-D53 (PIPE-SC-0143 N
g \‘snu—nsa (PIPE-SC-1B)
g
o -
YSMH-D94 (FIPE-SC-DI42 S48 47
Pl J-45
& SHH-102 (PIPE-SC-043 22
5 gk,
SMH-095 (PIPE-SC-014) o
»
/P @1 " SMH-101 CPIPE-
4 i
7 e
-
éﬁ’/
‘-/ " SHH-100 (PIPE-SC~0L42
/ 1
s L\t}?}/
7 7
SHH-096 (PIPE-SC-N14 o o
=) @ Yegisr-009 PIPE-SC-14
- \
B
SMH=-097 (FlPE—Sc-Ul‘)‘*’SHH—DBH (PIPE-SC-DI4)
J-52

PHASE 1B SCHEMATIC




JILVWIHIS €82 SISVHAJ

{20-25-3d1d) hvnm”xxm
\A...mﬁm CYE0-0S-3dld) BYI-HHS
(F20-35-3dld) THI-HHST " 4

9a8-

30798
an?s?

=

{P20-05-3d1) EpI-HHS

-
<] \
¢p20-35-FdId) 0ST-HHS

@

CF20-0S-TATe) CFI-HWS
£8-F  08-d 5o 7

3t

CPE0-D5-3dIcd ¥hI-HAS

ou
1

A
e

(P20-05-Teldd EFT-HHS

qien fa)

o PED-0S-3dTe THI-HHS
¢r20~05-3dId) :r_..zunmm.s

=..w £ (y20-05-3did) OPT-HNS
8L @.

a_L¥20-35-3dld) EEI-HHS
%

A

B

.
i

(#20-35-3dldd BEI-HHE

-1y

ot
/

L]
(#T0-I5~3dldd LET-HAS
n
{G20-15-3dIdd SS1-HHS

W

(_159'“

(S20=05=3dld) ¥ET-HHS

$F20-35-3d1d) 9ET-HHS

~
[ =
o =]
i
2]
(G20-0S~TJId EN=HAY ~
\ g ¢hT0-08~Tdld) SEI-HHS]
(S20-35-3dld) 03-HRY, _;—-s(GR0~25-2dId} TE1-HHS \ .\n.w
(S20-0S-3dId) &11-HHS pis 59T a
~ bl
(520-05-3dld} BII-HHS 4= 3 N.m
/ {rRO-05-3d1d) YEI-HHS
g /
2 % )
%) u/ ,”m_%
\
\ /¢
(S20-05-3dld) LFT-HHS Y /020-053d1d) 63i-HHS
- i S P T -
o\ UR-IS-3LE FE-HHS qmmawmm__ J5—3d1d) QEI-HWS
pv 0
5 A a@.ww (120-05~3d1d TET-HHS
=) 47
<] /& 2
7 o
' (=}
/ g
[, ;) -5 |
(G20-08~TdI) SU-HYSL o = 0o o e & (120-05-3dId) ZET-HHS
g
8 ~
é
@ 2
=)

=

(020-05-2dld) £21-HHS

A
/ ([20-05-3dId) EE[-HHS
L
-5 (020-05-Fellel) EN-HHS

(520-05-3dId) mzum:m/
5
)
\\\Lm_,_ﬁ

&
02E-I5-2dld) Nvﬂnlztm./

feA)

&.—
,“m/
(G10-08-2dIdy ZEM-HH

w\ﬂJ
2
(B10-35—3dld) 2II-HWS .mmm.,.

(a7

o

Jlish

h?.hSthlmm__mu O1T-HHS

S
e
ACHIT0-38-3d1e> 60T-HHS
Lo
P

-4
(G10-05-3ele) BOT-HHE

(G10-08-3did) [IT-HHS

o

.

T

g

(S10-05-3dld) AOT~HWS

A
A
L
€S10-05—Tdld) INT-HAS ™
N
£
i
.
20,
(G10-05-3dId) BOT-HHS s,

e- it




%L
%0
%0
%0
%0
%0
%0¢€
%8¢
%Lt
%8¢
%0
%0
%0
%0
%0
%e
%1
%0¢
%ST
%ET
%Il
%6
%1T
Wil
%601
%01
%01
5T
[N %

ce1t
85¢
881
B6'Z
£t
ET°E
oSt
8t
FA A
8t'v
[42
I5'¢
¥t
T0'C
001
61
GeE'T
L9
£1'8
79’8
8T°0T
0E6
LE'8
LT'8
/98
268
96'8
9/'9
(s/4)
(Bav)
Ala019A

¥OvT'E
9'0SZ'T
TSEV'T
9'0SLT
¥y0E'T
€116'T
£'608

¥'106

$'5/0'T
6028

6658

£'E91'?
9'95t'T
8'590°C
9'98/L

6'vE9

2'6¢9

Ly6T'T
8'18L'T
R'SE6'T
T 891’
8'8TE"C
§'G66'T
L'TL6'T
¥'80T'C
7'S61'C
0'80T'C
L'G8Y'T

(wdg)
(mo)4 |In4)
Alaeden

ovZ’0 +09
£EZT'0 ¥velt
0S0'0 0'8T¢
¥ST'0 S'161
w00 EEOT
S60°0 ¥'SET
9100 TSP
0¢00 Svec
8200 8691
910’0 VLLE
810°0 '8
¥11'0 8'E6
LYT'O E£06E
010 T'66T
S10°'0 C'18E
0100 [L'ive
010'0 €98t
w00 tvect
LL00 TEST
T60°0 90817
9v1T'0 691
TET0 O1IT1
£60°0 996t
9600 L'ZBE
BOT'0 0’66t
LTT'0 8’98t
6TT'0 ¥'aTl¢
500 0T
(b &)
adojs  y18usT

£072
€€
£
£'e
L'T
€8
30174
0'zeT
0'ZEL
L'87T
€€
€€
4
LT
LT
0’01
5L
7192
719
719
7192
£'812Z
L'812
79T
91T
7912
791Z
7917
(wd3)
mo|4

ooooooaooaoooooononooooooooaoooomoooonooooooooooooooom

(u
ywerg

01°508°T
96'699°T
G6'859'T
8/'¥89'T
ST02LT
£€'6¥9'T
15'8¥9°T
£ 6v9°T
L6'€S9'T
G8'859'T
8T'EI8'T
YT YI]'T
Z0'6T8T
LL°198'T
S5'B88'T
BT'EI8'T
TL'5T8'T
16'185T
SO'G6S°T
¥6'TE9'T
64°209'T
¥5'758'T
LT'298'T
T£'506'T
E0ZV6'T
0£'S86'T
84°0E0'T
¥9'950'T
(1)
(dois)
3aAl|

6S61I8'T
89'¥89'T
88'699'T
S0'0ZL'T
eV YTLT
727991
ET6VI'T
LB'ES9'T
G/'859'T
#0°599°T
PTFI8T
76'tZ8'T
£9'£98'T
Gv'888'T
6TV68'T
19'G18T
v618'T
GE'V6S'T
69'/09'T
T¥'879'T
¥8'TE9'T
L0°L98'T
19°506'T
E6THE'T
07'686'T
89°0E0'2
£'950'2
S0°790'
()
{He1s)
HiBAl|

{800-25-3d1d) BEO-HINIS
(£00-25-3dId) 9Z0-HNS
{£00-2S-3dId) STO-HINS
(£00-D5-3dId} LTO-HINS
(£00-25-3did) 8Z0-HWS
{900-25-3dId) 220-HWS
{S00-25-3dId) TZO-HINS
(S00-25-3did) £2Z0-HIAS
{500-25-3d\d) #Z0-HINS
(S00-2S-3d1d) 6Z0-HINS
{y00-25-3d1d) 9TO-HINS
{¥00-25-3d1d) LTO-HWS
(700-25-3d|d) BTO-HINS
{(+00-25-3d1d) 6TO-HIAS
{¥00-25-1d1d) 0ZO-HINS
(€E00-25-3dId) YTO-HINS
(£00-25-3d1d) STO-HINS
{100-25-3d!d) £00-HINS
(T00-25-3dId) FOO-HWS
{T00-2S-3d1d) 900-HINS
{T00-25-3dId} S00-HINS
(600-25-3dId) OF0-HINS
(600-25-3d!d) T#O-HWNS
{600-25-3dId) ZVO-HINS
(600-25-3d1d) EVO-HINS
{600-25-3d1d) ¥70-HINS
(600-D5-3d|d} SHO-HINS
(600-25-3d1d) 970-HINS
SpON el

AUYVINIAINS 3did VT ISVYHd

{800-25-3dId) (T} {12Z0T) - adid
(£00-35-3dId) (T} (0Z0T) - 2did
(£00-35-3d1d) (1) (T} (020T) - 2did

(£00-25-3dId) {6TOT) - 2did
{£00-25-3did) (8TOT) - 2did
(900-25-3dId) (£TOT) - odid
(500-25-3d1d} {9T0T) - adid
(500-25-3dId) (STOT) - @did
{S00-25-3dId) (¥T0T) - =did

(500-25-3d1d} {T) {ETOT) - 2did

{¥00-25-3dId) (TTOT) - 2did
(¥00-25-3d1d) (0TOT) - 2did
(¥00-25-3dId) {600T) - 2dId
{¥00-25-3dId) (800T) - 3did
{#00-25-3d!1d) {£00T) - 2did
(€00-25-3d(d) (900T) - 2did
{€00-25-3dId) (s00T) - adid

{T00-25-3did) (966) - adid

(T00-25-3d1d) (566) - 2dId

(T00-05-3d1d} {¥66) - adid

{T0D-25-3did) (T) (¥66) - 2did

(600-25-3d1d) (696) - adid
{600-25-3did) {896) - adid
(600-25-3d\d) (£96) - 2dId
(600-D5-3d1d} {996) - 2did
{600-25-3dId)} {596) - adld
{600-25-3dId) (#96) - 2did
(600-25-3d!d) (£96) - 2did
|2qeq



%6¢
%6T
%0C
%1
%t
%1
%l
%1
%1
%1
%<
%L
%L1
%L
%11
%8T
%0T
%L
FYA

TEY
EE'Y
L9
L9°E
(407
SF'E
€9t
¥9°5
vi'y
AR
1TE
ETTT
9&'9
TLTT
788
12
SE'6
204
00Tt

£9/4
L'T8L

8'962'T
6'966'T
6'G95°C
¥€09'T
€LTLT
T'6LT'E
S /0T
S'6¥2'T
S'6LE'T
LLTOE
S IYE'T
L'08T'E
O'TETC
8'002°T
£eTE'C
O'FIE'E
7'6T6'C

5100
S10°0
00
L6000
0sT'0
€500
2L0°0
Sve0
<0T'0
ECT0
900
o
¥r00
Sve’0
1170
SEOO
TETO
£92°0
607°0

E¥SZ
6'50€
€8
58v¢
[ TA"
13 STA4
6871
via
9'a5
T'ree
EPET
0'¢s
98
T's0T
g'cs
0'LS
688
68T
ST

L8¢T
L8¢e
19t
[
g4l
[A)
61
0oz
0o¢
8'0¢
80¢
0eee
LETL
L'ETT
£8¢T
ocee
0zee
0eie
L'81¢

8
8

[+ o]

03 o0 €0 00 ©O 00 ©0 00 00 00 00 0O 0O U 00 o0

$1°599°T
£6'899'T
96'LLS'T
96°'88.L'T
G6'89L'T
057541
QS OvL'T
TT'60L'T
8E'00L'T
61°099'T
T9'8¥9°T
8Y'8TLT
99°60L"T
[9ERYT
€L°049'T
GL'9ELT
99 LT
vSL'T
69°6T8'T

£8°899'T
79'€L9'T
T’ I8S'T
80'ET8'T
98'882°T
68'89/'T
99'617L'T
SHOvLT
S0'90L'T
Z¥'969'T
E8'¥S9'T
S9'9ELT
L6CTLT
99'60L°T
LS'E89'T
SLRELT
EEVSLT
00'508'T
I6'TS8T

(S00-05-1did) 9620-HWS
(S00-25-3dtd) OEO-HNS
{T00-25-3d1d) ZOO-HINS
{200-25-3dId) ETO-HINS
(200-25-3d1d} ZTO-HIAS
(200-25-3dId) TTO-HINS

(200-2S-3d!d} 9OTO-HNS
{Z00-25-3d!1d) OTO-HINS
{Z00-2S-3d1d) 600-HNS
(200-25-3dId) 800-HINS
{z00-25-3d1d) £00-HWS
(800-2S-3d!d} FEO-HINS
(800-D5-3d1d) EE0-HINS
(800-2S-3dId) ZE0-HWIS
{800-2S-3dId) TEO-HINS
{800-25-3dId) SEO-HINS
{800-25-3dId) 9E0-HINS
(800-25-3dId) £ZEO-HNS
{800-D5-3dId) GEQG-HINS

(S00-25-3dId){Z)(210T) 3did
{500-0S-3dId) {ZT0T) 3dId
{100-25-3d1d) T-T002S - 2did
{200-25-3dId) {£0TT) - adid
(200-25-3dld) (90TT) - =did
(z00-0S-3dId) (S0TT) - adid
{z00-28-1dId) (OTT) - 2did
(200-05-3dId} {€0TT) - adid
(200-25-3did) {zoOTT} - did
(200-25-3dId) (T) (TOTT) - 2did
{z00-25-3dId) {00TT) - 2did
{800-05-3dId) {S20T) - 2dld
(800-25-3dId) {z) (5Z0T) - =did
(800-25-3dId) (T) (520T) - 2did
{800-25-3did) (1) (1) (S20T) - 2did
(800-25-3d1d} (¥ZOT) - did
(800-05-3dId) (€20T) - 2did
(800-25-3dld) {zeoT} - 2did
(800-2S-3dId) (TZOT) - 2did



%E
St
%l
%t
%5
%t
7
%€
%1
%t
%0
%E
%E
%9
%S
%
%S
%9
%9
%1
%t
%e
%5
%L
%L
%Ll
%9
%L
N4 %

79’9
54§
vT'F
£C'9
6c'l
IE'T
8C1
L0'C
08¢
(HTA
Ty
60'T
£ET'T
£T'9
199
9g’L
5.9
L0'9
8L°S
'y
v
597
0L
¥8'9
859
Z8'9
9%°L
TL9
(s/u)
(8ay)
AJDojap

8'16T°C
£'8E8'T
0LFT'T
8'550°C
£'68¢

968

L00v

L'ST8

TTEE'T
e}

1°109C
7'08€

€00V

LT9L'T
T'Z96'T
11622
T'8¥0°C
7092'T
€S9t
Tanr
£686T
25101
€696T
9'768'T
T'E6L'T
6'688'T
0'881'C
£ IYR'T

{wdsg)
(mold (In4)
Mpeden

{110 9'20¢
780°0 t°ZOT
ZEO'D VLI
£0T'0 8®'LTC
¥00'0 §'LE

0Z0'0 T'/8T
¥00°0 €8I
910’0 ¢'95T
£v0'0 T'OET
v00'0 §LZE
SoT'0  E'SvT
000 E'€6T
$00°0 £Z6T
9/0'0 TEIT
¥60°0 0997
8ZT'0 T'6LT
Z20T'0 S'Z6T
S/0'0 L'€0T
1900 ¥'8IT
OIT'0 996

9600 t'zLT
§20'0 7591
€600 29

{800 6'88

8/0°0 T'ste
180°0 §'BET
911’0 §'86¢
£80°0 T'0ST
(W (W)

ado|s  yiBua

'Sl
YA
s/t
st
06t
06t
ELT
991
BT
o+t
ST
STT
STt
S Z0T
S¢0T
8°00T
266
66
546
97ce
9ce
qiT
0o'set
Osel
0°'sZ1
(AR=YAR
0'SeT
0'seT
{wd8)
mo|4

00 00 00 CO €D €O CO CO CO0 00 © 0O O3 OO OD OO 0O DO 0O ©O OO0 OO °O o0 ©0 00 o0 o0

(u1)

welq

E6'OVEE
OV’ 8EE'T
T8'€6ET
0E'TLE'T
P0'€ST'T
61'¥ST'C
§6'LST'T
LL'8S2'T
99'%97'C
LEDLT'T
YT vLT'T
92" v0E'T
Y0'S0E'Z
96'69T'C
79'8L1'C
BEVET'T
LELTT'E
ET'LETT
so'sve'e
80°/9T'C
08°LLT'T
TSV6ET'Z
L6¥90'C
v2elo'c
60°080°C
SE660'T
SSITI'C
e
{u)
(do1s)
Haal|

0TTLE'T
€8'9VE'T
LS IBE'T
TLE6EC
81°€52'C
§8°L82°C
L9'8ST'C
0€'192'C
LT°0LT'e
99°TL2'C
L1'862'C
¥6'v0E'T
64'SOET
T98LT'T
8TV6T'C
LTLTE'T
€0'LET'T
S6'vre'e
¥6'252'C
0L L4
I 6T
99°86T'C
v1T'2L0'T
66'6/0'T
LT660T
SPTTL'?
L ZAL) AN
86'99T'C
{1)
{uels)
HB3AU|

{¥T0-25-3dId) O0T-HINS
{rT0-05-3dId) 660-HIAS
{YT0-25-3dId) ZOT-HINS
(YT0-25-3dId) TOT-HS
(ET0-D5-3dId) LLO-HNS
(ET0-2S5-3d!d) 8L0-HINS
(€£T0-75-3dId) 6£0-HIAIS
(ET0-2S-3dId) 08O-HINS
(£T0-2S-3dId) T8O-HWNS
(ET0-25-3dId) Z80-HIAIS
(ET0-25-3dId) £80-HINS
{€T0-25-3dId) ¥80-HWS
{ET0-DS-3did) SBO-HINS
(2T0-2S-3d1d) TZO-HIAS
(210-2S-3dId) ZLO-HINS
(ZT0-25-3dId) ££0-HINS
{Z10-25-3dId) #£O-HINS
{ZT0-25-3dId) S£0-HWS
{ZT0-25-3dId) ABSO-HIAIS
(TT0-25-3dId) £SO0-HWS
(TT0-25-3dId) #S0-HWS
(TT0-DS-3dId) 2850-HIAIS
(0T0-25-3dId) L¥0-HINS
(0T0-D5-3did) 8¥0-HNS
{0T0-25-3dId) 670-HINS
{0T0-DS-3dId) 0SO-HINS
{0T0-2S-3did) TSO-HINS
(0T0-DS-3dId) AZGO-HINS
SPON 14815

AUYVINIINNS 3dId 9T ISVHd

(¥T0-25-3d1d) {£ZOT) - 2did

{¥T0-25-3dId) {T} {£Z0T) - adid

(rT0-25-3d1d} {9Z0T) - 2did

(¥70-25-3d1d) (T} (9Z0T) - 2did

(€T0-2S-3dId) (€66) - adid
(€T0-25-3d1d) {z66) - 2did
(€ET0-D5-3d1d} {166) - 2did
(ET0-DS-3d1d) (066) - 2did
{€10-5-3dId) {686) - 2dId
{€T0-25-3dId) (886) - 2did
{€T0-25-3dId) {£86) - 2did
(€10-0S-3dId) {986) - adid
(€ET0-D5-3dId) {586) - 2did
(210-25-3dId) (¥86) - 2did
{z10-25-3dId) (€86} - 2did
{ZT0-25-3did) (286) - 2dId
(ZT0-25-3dId) (186) - 2did
(2T0-2S-3d1d) (086) - 2did
(2T0-05-3d1d) {6£6) - adid
(TT0-0S-3did} {826) - adid
(TTO-DS-3dId) {££6) - adid
(TT0-25-3dId} {946} - adid
{0T0-25-3dId) (546) - 2did
{0T0-05-3dId) (vL6) - adid
(0T0-DS-3dId) (€£6) - adld
{0T0-25-3dId) {z£6) - 2did
(0T0-2S-3dId) {T£6) - 2did
(0T0-25-3d!d) {046) - 2did
ELL



%t
%5
%61
%61
%0
%0
%S
%S
%L
%E
%5
%L
%0
%l
%0
%l
%0
T
%0
%1
Ob.q
%5
%t
%ot
%t
%t
%t
%Y

S£9
LTS
vo'c
a90'¢c
Z6°¢
956°T
LE'T
EE'T
174
1A
0Z’s
6T
EG'E
860
65'¢
vT'1l
A
1250
e0’S
EEYy
168
ov's
549
85'%
89°G
1589
ot's
05'a

0'652'C
61651
191y
ey
6'T96'T
50/2'T
0'vOv
S'66E
8'E/8
9'58p
9'T9G'T
9018
8'700'v
| WAS
0'€0R'T
0'tes
9'£08
SL8L'T
S8YT'E
6'075'C
09981
2vr9'T
5’8187
VLT
ETVL'T
T'Zel'T
£969'T
€9TLT

veTo
¢90°0
000
¥00°0
600
6EQ0
Y000
¥00°0
6100
9000
6500
9100
06E'0
5000
6L00
0100
9100
6810
reo
5ST0
580°0
9900
0800
.00
vL0°0
¢L00
0L00
.00

T'6€
695
S'8e
gty
9ELT
£eve
6’861
8°00¢
SP8T
0vs
FAYAAS
'8¢
9901
£¢CEL
1'L6
oSt
L'6Z¢
99v1
LAY N
B'GET
TECT
'E9
606
L
29ET
S8Lc
099
L

58L
58L
5'8L
98L
L9

0's

L'Te
goc
€8T
L9T
8L
E'vs
€

8's

85

[4 4

S

[4]"
[Aa"
[Ad"
S'8L
S8s
eTA
0'9L
09L
&sL
[A=T4
[ATA

0O DO CO 0O ©0 OO 0O OO DO OO DO CO OO OO ©O OO OO 00O OO0 OO OO OO CO OO OO 0O OO o0

V8L’
98'1L2'
VERTAA
GE'TITT
§8'612°C
(A4 4:TAr4
9/'86T1'C
S9'66T°C
£5°002'C
90" v0T'C
19°€92°C
191682
E6'TOV'T
LTEBT'T
8¥'6LT'E
86'€8Z'C
LY voT'e
LETOT'T
T0°ZET'C
G8'0SZ'C
PTESTT
7082’
6L'¥82'T
12°T62'C
78'162'C
TO'80E'Z
TeBLET
v6'TEET

€£°087C
LE'S/T'E
9L TLT'e
¥STLE'E
[ANATANS
L TOET
SS'66TT
£F'00Z'C
96'£02'T
LEVOT'E
STTL2'T
87'86EC
0T Eb¥'e
88'€82°C
9T'E8Z'7
15682
BO'BOT'T
16'TEL'T
GL°052'C
e8'1LC'e
L5'€92'C
65 ¥BT'T
11'262'C
21'162't
76'L0E'C
TT'8CEe
V8'TEEC
0E'8EEC

{¥T0-25-3dId) T60-HINS
{¥T0-D5-3dId) DE0-HINS
{¥T0-25-3dId) 680-HINS
{¥T0-25-3dId) 880-HWS
{(¥9T0-25-S3dId) #90-HINIS
{(¥910-25-S3dId) S90-HINS
{(YTT0-25-S3dId) 950-HINS
(VTT0-25-S3dId) £50-HINS
(YTT0-25-53dId) 850-HIAIS
{9T0-25-1d!1d) 650-HIAS
{¥T0-DS-3dId) LBO-HINS
(VEZD-25-53dId) E0T-HINS
(VEZ0-25-53dId} #OT-HINS
(8T0-2S-3dId} £90-HNS
(8T0-D5-3dId) 990-HIAIS
(810-D5-3dId) 890-HINS
(LT0-25-3dId) 090-HIAIS
{9T0-25-3dId) T90-HNS
{9T0-25-3dId) Z90-HINS
{9T10-25-3dId) £90-HNS
{YT0-25-3dId) 980-HNS
{(¥T0-2S-3d1d) Z60-HWS
{¥T0-2S-3dId) E60-HINS
{¥T0-25-3dId) ¥60-HINS
{#T0-25-3dId) S60-HINS
{¥10-D5-3dId) 960-HINS
(¥70-25-3dId) £60-HINS
(¥T10-25-3dId) 860-HWS

{r10-25-3d1d) {9Z¥T) - 2did
{¥10-25-3dId) (SZPT) - 2did
{(¥10-05-3dId) (¥Z¥T) - 2did
{¥10-05-3dId) (EZ¥T) - 2did
{¥910-25-53dId) (062T) - 2did
(V910-25-$3d1d) (68ZT) - 2did
(VTT0-05-$3dId) (88ZT) - adid
(YTT0-25-53dId) (£8ZT) - 2did
(VTT0-05-53dId) (98ZT) - adid
(VTT0-D5-53dId) (58ZT) - 2did
{r10-25-1did) (182T) - 2did
(VEZ0-25-53d1d)} {68TT) - adid
(YE€Z0-25-53d|d} {88TT) - adid
(810-05-1dId) {z50T) - 2did
{810-25-3dId) (T) (z50T} - adid
(870-25-3dId) (150T) - 2did
(£10-DS-3dId) (050T) - 2did
(910-05-3dId) (¥¥0T) - 2dId
{9T0-05-3dId) (€701} - 2d1d
{9T0-05-3dId) {zv0T) - 2dId
{¥T0-25-3dId) (SEOT) - 2did
{¥T0-25-3dId) (rEOT) - 2did
(¥T0-05-3dId) (EEOT) - 2did
{(#10-2S-3dId) {ZEOT) - 2did
{¥10-25-3dId) (T€OT) - =did
{(¥10-25-3dId) (0£0T) - 2did
(¥T0-25-3dId) (6Z0T) - adid
(¥10-25-3dd) (820T) - 2did



%I
%0
%1
%0
%0
%0
%0
%0
%0
%6
%ET
%ET
%l
%E
%T
%T
%0T
%L
%E
%Z
%¢
%E
%ST
%€t
%9
17
%t
%0¢
IInd %

991
05°¢
E9°C
00'E
{8
or'e
9t'c
L9
[4"
e
6L'T
98’1
EL1
LTy
9¢’t
06°E
LSTAr
L'
LOE
¥Sv
TA
€06
STA4
S9'8
TES
94
VoL
1[4
{s/4)
(8Av)

Adojap

E'EEL

0°LEST
6 errT
70012
8161
6'TOLT
¥ v08T
8'T0CT
S 18L

L5119

0 /L0

B Ly

0'LBE

O'TLPT
6'9LLT
9'962¢
= WA

L6Est
O+r0T
st
LTe9T
0'0cee
1'565

9'8¢0¢t
S RAT)
¥8vve
¥'¢0Se
T0rv

{ud8)
(MO[4 |In4)
Aloeden

€T00 §'Z8 00T
8900 SE¥T L9

1800 €691 00T
LOT'0 6'¢0T L9

0600 ¥'E8T L9

TLO00 VOL 0'sS

6400 TTw (A

SE00 T96Z ¢EE

ST00 S0ET €€

6000 &tvFZ S'PS
OO0 t'S97 BZS
S00°0 veErt 8Lv
¥000 STZC 9'6%
€500 VoY 9%
LL00 9%0T 9S€T
BZT0 919 ST
S00°0 896T S'68
L5T°0 ETEL 'HE
LTO'0 ETOE  CFE
T80'0 9851 T'PE
000 L'Se1  TPE
97’0 8viE TI6
6000 €'65 [ANYS]
ECZ0 ST 16
990’0 00tT 968
SvY1'0 586 16
2570 S'TL S'68
G000 Tebl 968

(W) ) {(wds)
ado|s yiBus1 Mol

SETOEC
69°TTE'T
ECEIET
85 WVET
LOOLET
ET'SLE'T
6Y'8LE'T
00°'68€'C
YO TBET
85ZTZ'T
ZLETL'E
LY'STT'T
L9¥912T
0L212'C
¥8'522'C
SB'EET'T
81°072'C
68°0€Z'T
T0'6EC'
R YAy 4
82'592'C
oTTyT'e
99°290°C
[AN TA N4
T0'96T°C
B5'B8TC

LTTIOE'T
EEETE'T
S9'v0E'C
6L°TTET
89'tYE'T
LT'0LET
ETSLE'T
65'8LE'T
OT'68E'C
62°012'C
S9°Z1C'E
LLYTT'T
I8'ETT'E
LS'STT'E
08£12'C
¥6'5272°2
60T’
87°017'C
66'052'C
TT'6£2Z
69 18ZC
9/°790'C
51290
OETVT'T
69'88T°C
(44 7AW
88'96T'C 8L'L0T'T
TT'96T‘C 8L'96T'C
{u1} {u) ()
‘weig  {dois)  (wels)
HaAU| HaAu|

00 00 00 €O 0O 0O OO COO ©O OO ©O OO O ©O OO OO OO GO CO OO0 00 OO0 C0 0O ©O 00 00 M0

{(¥Z0-25-3did) 6ET-HNS
{r20-DS-3dId) FFT-HINS
(r20-25-3d!d) EPT-HINS
{r20-2S-3dId) SPT-HINS
{r20-2S-3dId) 9P T-HINS
(¥20-25-3dId) LY T-HINS
(¥20-25-3d1d) 8¥T-HINS
{(r20-25-3dId) 6¥T-HWS
{¥Z0-25-3did) OST-HINS
(620-25-3d1d) STT-HINS
(820-25-3d!d) OTT-HNS
{§Z0-25-3d1d) 8TT-HINS
(520-05-3dId) ZTT-HINS
(520-25-3dId) 6TT-HWS
(520-25-3dId) OZT-HINS
{520-25-3dId) TZT-HWS
(020-D5-3dId) ZVTT-HINS
{0Z0-2S-3dId) 9ZT-HNS
(020-25-3dId) LZT-HS
{020-25-3dId) 8ZT-HINS
{020-25-3dId) 6ZT-HINS
(ST0-2S-3dId) SOT-HWS
(§10-25-3dId) SOT-HINS
(STO-DS-3dtd) LOT-HWNS
{ST0-2S-3dId) TTT-HIAS
{6T0-D5-3dId) BOT-HINS
(STO-DS-3dId) ZETT-HNS
{STO-DS-3dId) ZLT-HINS
3pON Hels

AYVINININS 3did € '8 € SISYHd

(¥Z0-25-3did} (1) (280T) - 2did

{¥20-D5-3dId) (180T) - @did

(#720-25-3dId) {7) (T80T) - adid

(rZ0-25-3dId) (080T) - 2did
(¥Z0-DS-3did) (620T) - 2did
(¥20-25-3dId) {8£0T) - adid
{¥20-05-1dId) (£L0T) - 2did
{¥20-05-3dId} (9.0T) - =did
(#20-0S-3dId) {5£0T) - 2did
(620-25-3dld) (#£0T) - 2did
(S20-25-3dId) (€£0T) - Bdid
{520-25-3did) (Z£0T} - adid

{5Z0-25-3dId) {2) (z£0T) - 2did

(520-25-3d1d} {T£0T) - 3did
(520-25-3dId) (0£0T) - adid
{520-D5-3dId) (690T) - 2did
{0Z0-25-3d1d) {650T) - 2dd
(020-25-3d!d) (850T) - adid
{020-25-3dId) (£50T) - 2did
{020-D5-3dId) (950T) - adid
(0Z0-25-1dId) {550T) - adid
(ST0-25-3d1d} {T¥OT) - adid

(§10-25-1dld) {1} (T¥OT) - 2did

{ST0-D5-3dId) (0v0T) - 2did
{910-05-3dId) {6£0T) - 2did

(ST0-25-3dId) (T) {6€0T) - odid

(ST0-DS-3dId) (BEOT) - 2did

{810-25-3d1d) (1) (8EDT) - 2did

2497



%0
%0
%l
%0
%0
%1
%1
%0
%T
%0
%0
%t
%E
%L
%t
%1
%<
%l

S¥'e
ee'e
95°T
9T
6C'T
¥o'z
EEA
16°¢
Ev'e
6T'¢
602
6L°E
15°¢
LLY
€0t
GE'E
67’1
81

6'918¢
6
T'ees
LT
8'0EB8
SE00T
6'6LET
0’0881
T'6yPT
0'00FT
7'98ET
ErLST
9668
6'eLee
0’589
0'e9vt
6'L1S
1798

EGT0
Svto
ET00
oro'o
L100
EYAVNY)
90’0
980°0
1500
BY00
L¥0°0
0800
gzo0
9zT'o
1100
500
2000
8100

Lal
06
FAYA;
9'vSe
6'9ET
8991
8'56
S'LY
6'¥vL
Toct
64t
grosl
§'961
6621
0'Tte
5vLT
76t
S'¥S

LT
LT
001
5¢
£E
aotT
0ot
SL
A
g
o's
£92
0°s¢
T4
£'Ee
L'1e
001
001

00 00 00 DD 00 00 00 ©D O3 DY o0 oD ol 00 00 0D O3 OO

69'881°C
BT'V0T'T
v E0ET
S0'8ET'T
T6°'SYT'T
TLTIVE'T
8T'L€T'T
8£'692'T
15692°C
0seLe'e
€E'6/2'C
8¥'592'C
£Y'€62'T
S6'7/2'T
¥ £62'T
16'T6C'C
9Ev0€E'T
GE'Z0E'?

80'¥02'C
EELTITT
97 vOE'T
(4981 FAr4
1281t
18's¥2'e
9'Tve'e
LY'692°T
OvV'ELT'E
ET6LT'T
09'982'C
¥evLE'e
0£'£62'C
62'162'C
18°66Z'C
ZO'TOE'C
6GY0E°T
vEEDET

(V£T0-25-3dId) 60T-HINS
(V£T0-25-3d1d} OTT-HINS
(¥20-25-3dId) TYT-HWS
(£20-2S-3dId) TZT-HNS
(520-25-3dId) SZT-HINS
(520-25-3dId) ¥ZT-HINS
(G20-25-3dId) £2T-HNS
{120-25-3dId) DET-HIAIS
{120-25-3dId) TET-HINS
(T20-25-3dId) ZET-HINS
(TZ0-25-3did) EET-HIAS
{20-25-3dId) FET-HINS
{20-25-3dId) 9ET-HINS
{r20-25-3d!d) SET-HNS
(¥20-25-3d1d)} LET-HNS
(#20-DS-3d1d) 8ET-HWNS
(#720-25-3dId} ZFT-HINS
{¥20-25-3dId) OVT-HNS

(V£T0-25-3dld) (¥ReT) - 2did
(V£10-25-3dId) (E8ZT) - adid
(rZ0-DS-3dId) (££2T) - 2did
(£20-DS-3dId) (66T1) - 3dld
(G20-25-31d!d) {86TT) - 3did
{G20-05-3dId) {£61T) - adid
{S20-25-3dId) (96TT) - adid
(T20-25-3dId) (960T) - adid
(T20-05-3dId) (S60T) - 2did
{T20-25-3dId) (¥#601) - 2did
{T20-2S-1dId) (£60T) - 2did
{¥z0-2s-3dId) (980T) - @did
(¥20-25-3d1d} {580T) - ad!d

{¥70-25-3dld) (T} {S80T) - 2dId

(¥Z0-25-3dId} (¥80T) - 2did
(¥20-25-3dId) (€80T) - 2did
{(r20-25-3did) (280T) - odid

(¥z0-25-3dId) (2) (z80T) - 2did



Appendix B

Anticipated Build-Out Spreadsheet
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Town of Windlham Wastewater Treatment Plant Evaluation

1.0 INTRODUCTION

1.1 General

The purpose of this report is to present the results of an evaluation performed to
determine whether the existing Town of Windham Wastewater Treatment Plant (WWTP)
is capable of treating sanitary wastewater from the Windham Ridge Club and Crystal
Pond townhome developments. This report is a supplement to the Wastewater Facility
Plan Amendment dated February 7, 2003 prepared by Delaware Engineering, P.C.
(Delaware). The WWTP evaluation was prepared in accordance with Recommended
Standards for Wastewater Facilities - Great Lakes Upper Mississippi River Board of
State Public Health & Environmental Managers, commonly referred to as the Ten States
Standards.

1.2 Existing Conditions

In May 2000, Malcolm Pirnie, Inc. completed a Wastewater Facility Plan for the Town of

Windham. The purpose of the Facility Plan was to present the results of a study to

determine the need to provide a community-wide wastewater collection and treatment

system for the Town. Residential and commercial properties in the Town have treatedy
sanitary wastewater in on-site individual collection and treatment systems (i.e. subsurfaée

disposal systems). Due to poor soil conditions, high groundwater conditions, limited lot

sizes, improperly installed and maintained systems, as well as other factors, many of

these on-site systems failed or were functioning improperly.

The Town of Windham is within the New York City watershed and as such is subject to
the Watershed Rules and Regulations (WRR). In January 1997, the City and State of New
York entered into the Watershed Memorandum of Agreement (MOA). One of the
programs identified in the MOA is the New Sewage Treatment Infrastructure Program
(NIP) which provides funding for the study, planning, design and construction of new
sewage collection and treatment facilities for certain identified communities. The Town
of Windham is one of the identified communities. Construction has now been completed
on a Town-wide wastewater collection system and WWTP.
|

In February 2003, Delaware prepared an amendment to the May 2000 Facility Plan which
recommended modifications to the WWTP design as well as its design capacity. The
Town has identified a Wastewater Service Area (WWSA) which encompasses those
areas of the Town where it has been determined there is sufficient need and population
density to warrant connection to the community-wide wastewater collection and
treatment system. The May 2000 Facility Plan accounted for wastewater flow only within
the WWSA with an additional amount for future growth. The total estimated average
daily flow was 247,000 gallons per day (gpd). The February 2003 amendment increased

Delaware Engineering, P.C. Page |
06/405/08 .



Town of Windham Wastewater Treatment Plant Evaluation

the design capacity of the WWTP by 127,000 gpd to include the Frog’s House restaurant,
the Thompson House, and Ski Windham for a revised average daily flow of 375,000 gpd.

The limits set forth in the existing SPDES permit for the WWTP are as follows:

Pennit Limits Permit Limits
{(June 1 — Oct 31) (Nov 1 —May 31)

Average Day Flow 375,000 GPD 375,000 GPD
BOD;, - 30 mg/L
uobD#* 121 Ibs/day -
Ammonia 13 Ibs/day as NH; -
Phosphorus, Total 0.5mg/L ag P 0.5mg/l as P
Dissolved Oxygen 7.0 mg/L 7.0 mg/L.
Suspended Solids 10.0 mg/L 10.0 mp/L
Settleable Solids 0.1 mi/L 0.1 mi/LL
Chlorine, Total Residual 0.2 mg/L 0.2mg/L
Coliform, Fecal (30 day 200 per 100 mL 200 per 100 mL
geometric mean)
Coliform, Fecal (7 day 400 per 100 mL 400 per 100 mL

geometric mean)

* Ultimate Oxygen Demand (UOD)=1.5BOD;+ 4.5 (NH;~N)

‘Windham Ridge Club

The Windham Ridge Club is a townhome development located on Vining Road,
approximately one mile north of Route 23 in the Town of Windham. The Windham
Ridge Club currently discharges its sanitary wastewater to a subsurface disposal systen.
In June 1982, the New York State Department of Environmenta] Conservation
(NYSDEC) issued a modification to SPDES Permit No. NY-0124869 for the Windham
Ridge Club for a design flow of 92,850 gpd. This was to serve a 265 unit townhome
development. To date, 114 townhomes and a clubhouse have been built, In addition, three
(3) single family homes in the Windy Ridge development have been constructed and
connected 1o the Windham Ridge Club collection system. The estimated wastewater flow
from these units is 34,000 gpd. The existing subsurface disposal system was built to
accommodate 5,440 gpd of wastewater flow.

In January 2006, the NYSDEC issued an Order on Consent (Case Na, R4-2005-0314-32)
to the Windham Ridge Home Owners Assaciation (HOA) requiring the HOA to either
connect to the Town of Windham’s wastewater collection and treatment system or
develop alternative methods for wastewater treatment and disposal.

The Windham Ridge Homeowners Association is the Owner of the sewage treatment
system serving Windham Ridge. The New York City Department of Environmental
Protection (NYCDEP) has determined that Windham Ridge Sewage treatment must be
upgraded to meet the Watershed Regulations. Windham Ridge Sewage Works
Corporation has entered into an agreement with the New York State Environmental

Delawnre Engineering, P.C. Page 2
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Facilities Corporation (NYSEFC) to upgrade the sewage treatment system to meet the
Watershed Regulations (the"Upgrade Agreement™). Pursuant to that Upgrade Agreement,
the Conceptual Upgrade Plan (CUP) is being prepared and will be submitted to the
NYCDEP, NYSEFC and the Town of Windham. The Conceptual Upgrade Plan will
recommend that in lieu of any upgrade, that the facility be connected to the Town of
Windham sewer system. The NYCDEP, NYSEFC and the Windham Ridge
Homeowners Association have now agreed, based upon the analysis provided by
Delaware, that the appropriate upgrade is to connect Windham Ridge’s sewer collection
system to the Town of Windham sewer system and to decommission the existing sewage
treatment plant in accordance with the terms and conditions set forth in the Upgrade
Agreement. Windham Ridge Homeowners Association and the Town of Windham are
about to enter into a Sewer Connection Agreement confirming the terms and conditions
of the upgrade. The Sewer Connection Agreement will be approved by NYCDEP as part
of the Conceptual Upgrade Plan, and, subsequently, will be approved as part of the
Facility Plan under the Upgrade Agreement. The sewer connection agreement provides
for construction of the sewer connection to commence in Calendar Year 2007. Upon
completion of the project, the sewer rents charged to Windham Ridge Homeowners
Association will be as defined in Article 14 of the Town of Windham Sewer Use Law.
The Windham Ridge service area is not a part of the designated service area as that term
is defined in the Sewer Use Law, and Windham Ridge Homeowners Association will be
charged as a “non-household™ as that term is defined in the Sewer Use Law. The
NYCDEP will not be responsible for any portion of the sewer rent. Windham Ridge
Homeowners Association will form a transportation corporation for operation of the
sewer collection system and will have to comply with laws applicable for transportation
corporations including, but not limited to, obtaining Town Board approval for its fee
schedule and service area.

Windham Ridge Homeowners Association will be responsible for owning, maintaining
and repairing the sewer collection system servicing Windham Ridge, the metering station
installed as part of the upgrade to monitor the flow for Windham Ridge and the sewer
main connecting Windham Ridge’s sewage collection system to the Town's existing
sewer system. The Town shall not take title to and shall not be responsible for the repair
and maintenance of the sewer main or any laterals connected to or any collection piping
of the Owner’s sewer collection system. Under the Agreement, the Town reserves the
right and shall be provided access to the Owner’s sewer collection system to make repairs
to the Owner’s metering station and to the Owner’s sewer main at Owner's expense if
Owner fails to adequately maintain the metering station and the sewer main. The cost
associated with Windham Ridge’s responsibilities that are performed by the Town shall
be paid by Windham Ridge Homeowners Association as an additional sewer rent. The
flow allocation will be limited to the 114 units currently constructed and the common
area/facilities associated therewith. Any flow above the flow allocation will be subject to
any and all restrictions under local law including Article 13 of the Sewer Use Law.
Under the Conceptual Upgrade Plan as approved by the NYCDEP, Windham Ridge’s
Sewer Works Corporation shall not allow any connections to the sewer main connecting
its collection sysiem to the Town’s collection system.

Delaware Engineering, P.C. Page 3
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1.4 Crystal Pond

The Crystal Pond townhome development is located at the intersection of Route 23 and
County Route 65 in the Town of Windham. The development is planned for a total of 101
residential units, 44 units are complete and another 14 units are under construction.
Though it is located in the Town of Windham, it is not included in the WWSA.

The estimated average daily wastewater flow for the development is based on a design
flow rate of 150 gallons per day (gpd) per bedroom. The townhomes will contain 2 to 3
bedrooms each for a total of 240 bedrooms for the 101 units. This gives an estimated
average daily flow of 36,000 gpd. In September 1990, the New York State Department of
Environmental Conservation (NYSDEC) issued a State Pollution Discharge Elimination
System (SPDES) permit for the treatment facility. This permit No. 0223638 is for on-site
treatment with the effluent discharged through a single outfall to a tributary of the
Batavia Kill. The permit sets seasonal discharge limits since ocecupancy of the
Development varies with the seasons as does the volume of flow in the Batavia Kill.
Based on the number of townhome units and the nature of usage, the assumed make-up of
typical influent wastewater and the SPDES discharge limits are shown below:

Permit Limits Penmit Limits
(June 1 —Oct 31) (Nov1—-May 3D

Average Day Flow 36,000 GPD 36,000 GPD
UOD* 11.1 mg/L. 73 mg/L
Ammonia 1.5 mg/L as NH; -
Phosphorus, Total 1.0mg/LasP 1.0mg/L as P
Dissolved Oxygen 7.0 mg/l. 7.0 mg/l
Suspended Solids 10.0 mg/L 10.0 mp/L
Settleable Solids 0.1 ml/L 0.1 ml/L
Chlorine, Total Residual 0.1 mg/L 0.1 mg/l
Coliform, Fecal (30 day 200 per 100 mL 200 per 100 mL
geometric mean)
Coliform, Fecal (7 day 400 per 100 mL 400 per 100 mL

geometric mean)

# Ultimate Oxygen Demand (UOD) = 1.5 BOD; + 4.5 (NH; — N)

Crystal Pond Sewer Works Corporation is the Owner of the sewage treaiment system
serving Crystal Pond. The NYCDEP has determined that Crystal Pond sewage treatment
must be upgraded to meet the Watershed Regulations. Crystal Pond Sewage Works
Corporation has entered into an agreement with the NYSEFC dated April 18, 2005 to
upgrade the sewage treatment system to meet the Watershed Regulations (the”Upgrade
Agreement”). Pursuant to that Upgrade Agreement, a CUP was prepared and submitted
to the NYCDEP, NYSEFC and the Town of Windham. The Conceptual Upgrade Plan
recommended that in lieu of any upgrade, that the facility be connected to the Town of
Windham sewer system. The NYCDEP, NYSEFC and the Crystal Pond Sewer
Corporation have now agreed, based upon the analysis provided in the Conceptual

Delaware Engineering, P.C. Page 4
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Upgrade Plan, that the appropriate upgrade is to connect Crystal Pond’s sewer collection
system to the Town of Windham sewer system and to decommission the existing sewage
treatment plant in accordance with the terms and conditions set forth in the Upgrade
Agreement. Crystal Pond Sewer Works Corporation and the Town of Windham have
entered (and/or are about to enter) into a Sewer Connection Agreement confirming the
terms and conditions of the upgrade. The Sewer Connection Agreement has been or is in
the process of being approved by the NYCDEP as part of the Conceptual Upgrade Plan,
and, subsequently, will be approved as part of the Facility Plan under the Upgrade
Agreement. The sewer connection agreement provides for construction of the sewer
connection to commence in Calendar Year 2007. Upon completion of the project, the
sewer rents charged to Crystal Pond Sewer Works Corporation will be as defined in
Article 14 of the Town of Windham Sewer Use Law. The Crystal Pond service area is
not a part of the designated service area as that term is defined in the Sewer Use Law, and
Crystal Pond Sewer Works Corporation will be charged as a *non-household” as that
term is defined in the Sewer Use Law. The NYCDEP will not be responsible for any
portion of the sewer rent. Crystal Pond Sewer Works Corporation will continue to
operate as an approved transportation corporation and will have to comply with laws
applicable for transportation corporations including, but not limited to, obtaining Town
Board approval for its fee schedule and service area.

Crystal Pond Sewer Works Corporation will be responsible for owning, maintaining and
repairing the sewer collection system servicing Crystal Pond, the metering station
installed as part of the upgrade to monitor the flow for Crystal Pond and the sewer main
connecting Crystal Pond sewage collection system to the Town’s existing sewer system.
The Town shall not take title to and shall not be responsible for the repair and
maintenance of the sewer main or any laterals connected to or any collection piping of
Owner’s sewer collection sysiem. Under the Agreement, the Town reserves the right and
shall be provided access to the Owner’s sewer collection system to make repairs to the
Owner’s metering station and to the Owner’s sewer main at Owner’s expense if Owner
fails to adequately maintain the metering station and the sewer main. The cost associated
with Crystal Pond’s responsibilities that are performed by the Town shall be paid by
Crystal Pond Sewer Works Corporation as an additional sewer rent. The flow allocation
will be Iimited to the 101 units approved for the Crystal Pond project and the common
area/facilities associated therewith. Any flow above the flow allocation will be subject to
any and all restrictions under local law including Article 13 of the Sewer Use Law.
Under the Conceptual Upgrade Plan as approved by the NYCDEP, Crystal Ponds Sewer
Works Corporation shall not allow any connections to the sewer main connecting its
collection system to the Town’s collection system.

1.5 Proposed Flow Modification

The average daily wastewater flow as currently permitted to the Windham WWTP is
375,000 gpd. The permitted average daily flow for the Crystal Pond is 36,000 gpd. The
estimated average daily flow for the Windham Ridge Club developments is 34,000 gpd
(although originally permitted for 92,850 gpd). Combining the flow from the Crystal

Delaware Engineering, P.C. Page 5
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Pond and the Windham Ridge Club developments would increase the seasonal average
daily flow to the WWTP to 445,000 gpd.

Consistent with the Wastewater Facility Plan Amendment, the estimated design flows
revised to include the Windham Ridge Club and Crystal Pond facilities are:

e Seasonal Design Average Flow: 445,000 gpd

e Maximum Daily Flow: 890,000 gpd
o Peak Hourly Flow; 1,780,000 gpd
Delaware Engineering. P.C, Pepe 6
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2.0 EVALUATION OF EXISTING PUMP STATIONS
2.1 Elm Street Pump Station

The Elm Street Pump Station serves the eastern most portion of the service area along
NYS Route 296 and County Route 65. Wastewater from this pump station is pumped
through an 8-inch forcemain to the Hensonville Pump Station. Wastewater flow from the
Crystal Pond development would be conveyed to this pump station. The anticipated
wastewater flow to the Elm Street Pump Station from the existing service area is 38,000
gpd (26.4 gpm). With the additional 36,000 gpd from Crystal Pond, the average daily
flow to this pump station would be 74,000 gpd (51.4 gpm). Using a peaking factor of 4,
the peak hourly flow would be 205 gpm. The Elm Street Pump Station is equipped with
two (2) submersible pumps which have been performance tested to a rate of 220 gpm.
According to Ten States Standards, the pumps must be sized to handle the peak hourly
flow with one pump out of service, so the pump station has sufficient capacity to accept
the flow from Crystal Pond.

2.2 Hensonville Pump Station

The Hensonville Pump Station is located off NYS Route 296 near the junction with South
Street. This pump station receives wastewater flow from the Hamlet of Hensonville as
well as from the Elm Street Pump Station. The anticipated flow to the pump statjon is
67,000 gpd including the flow from the Elm Street Pump Station. The wastewater flow
from the Crystal Pond development will increase the daily amount to 103,000 gpd (71.5
gpm). Using a factor of 4, the peak hourly flow would be 286 gpm. The Hensonville
Pump Station is equipped with two (2) submersible pumps which have been performance
tested to a rate of 340 gpm. Since the capacity of the pumps exceeds the peak hourly
flow, the Pump Station can accept the flow from Crystal Pond.

2.3 Hickory Hill Pump Station

The Hickory Hill Pump Station is located at the junction of NYS Route 23 and Hickory
Hill Road. This pump station receives wastewater from the Reynolds Brook Pump
Station as well as the gravity sewer along NYS Route 23 from just east of Mitchell
Hollow Road. The wastewater collected at this pump station is pumped through an 8-inch
forcemain located on NYS Route 23 in a westerly direction to the WWTP.

Wastewater from the Windham Ridge Club would be conveyed to the Town’s collection
system at the intersection of NYS Route 23 and Mitchell Hollow Road. The anticipated
wastewater flow to the Hickory Hill Pump Station from the existing service area is
125,000 gpd. Wastewater from the Windham Ridge Club will increase the daily flow by
34,000 gallons to 159,000 gpd (110 gpm). Using a factor of 4, the peak hourly flow
would be 440 gpm. The Hickory Hill Pump Station is equipped with three (3) pumps.
According to Ten States Standards, the pumps must be sized to handle the peak hourly
flow with one pump out of service. Based on pump performance curves from the

Delawnre Engineering, P.C. Page 7
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manufacturer, the capacity of with one pump operating is 560 gpm, two pumps operating
is 8§40 gpm, and three pumps operating is 960 gpm. Since the required capacity to meet
the peak hourly flow is 400 gpm, the pumps can handle this capacity with one pump out-
of-gervice.

2.4 Influent Pump Station

The influent pump station is located adjacent to the WWTP and accepts all the
wastewater flow to the plant. At a current permitted design average daily flow of 375,000
gpd, the added flow from the Crystal Pond and Windham Ridge Club facilities would
result in an average daily flow of 445,000 gpd (309 gpm). Applying a peaking factor of 4,
the peak hourly flow would be 1,236 gpm. The pump station is equipped with four
pumps. According to Ten States Standards, the pumps must be sized to handle the peak
hourly flow with one pump out of service. According to pump performance curves
provided by the pump manufacturer, one pump in operation will provide 600 gpm, two
pumps will provide 1,040 gpm, and three pumps will provide 1,200 gpm. Based on these
curves, the system head curve will eventually exceed the head capacity of the pumps.
Once the system head exceeds the shut-off head of the pumps, no additional flow will be
achieved. As a result, the curves indicate that four pumps operating will pump no more
than three pumps so the maximum pumping capacity of this system is 1,200 gpm which
is slightly less than the estimated peak hourly flow of 1,236 gpm. This 3% deviation is
well within the level of accuracy of these estimates. If necessary, the capacity of the
pumips could be increased with larger impellers.

Delaware Engineering. P.C, Page 8
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3.0 EVALUATION OF EXISTING TREATMENT PROCESSES

The purpose of this section is to provide a discussion of each process unit of the existing
WWTP relative to its ability to treat the currently permitted flow of 375,000 gpd and the
proposed revised flow of 445,000 gpd.

3.1 Preliminary Treatment

Preliminary treatment at the WWTP consists of a Parshall Flume and ultrasonic level
indicator for flow measuring and a sewage grinder. The flume is a 6-inch Parshall Flume
designed for a normal flow of 200,000 gpd and a maximum flow 1,000,000 gpd. The
sewage grinder is 2 JWC Environmental Model AGD1800 rated by the manufacturer for
a flow ratc of 1.0 mgd (694 gpm). Each of these components has a capacity exceeding the
maximum daily flow of 890,000 gpd.

3.2 Flow Equalization

The equalization tank serves as a surge tank and is designed as a rectangular tank with a
capacity of 150,000 gallons. The standard convention for sizing of an equalization tank is
for it to hold 3 hours of flow at a rate equal to the difference between the peak hour and
maximum daily flows. At a peak hourly flow of 1,780,000 gpd minus the maximum daily
flow of 890,000 gpd equals 890,000 gpd. Three hours of flow at this rate is 111,250
gallons. At its actual capacity of 150,000 gallons, the equalization tank has approximately
135 percent of the desired capacity.

The aeration system for the equalization tank consists of two (2) 190 scfm positive
displacement blowers. Ten States Standards requires a blower capacity of 1,25 sefm/1000
gallons of volume. With one blower in-service at 190 scfin and a volume of 150,000
gallons, the aeration system capacity is 1.27 scfm/1000 gallons which exceeds the
requirement.

3.3  Primary Clarifiers

Primary treatment is provided by two rectangular clarifiers each with a surface area of
502 square feet for a total of 1,004 square feet. Ten States Standards require a surface
overflow rate of 1,000 gpd/sf at the design average flow and 1,500 to 2,000 gpd/sf at the
peak hourly flow. At the current permitted average daily flow of 375,000 gallons, the
surface overflow rate is 374 gpd/sf. Using a peaking factor of 4, the peak hourly flow is
1,500,000 gpd which gives a surface overflow rate of 1,494 gpd/sf.

At the proposed modified design average flow of 445,000 gpd and a modified peak
hourly flow of 1,780,000 gpd, the surface overflow rate would be 443 gpd/sf and 1,773

Delawzre Engineering, P.C, Page 9
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gpd/sf at the average and peak flows respectively, which are within the requirements of
Ten States Standards.

Each primary clanfier has a capacity of 49,000 gallons for a total capacity of 98,000
gallons. At the revised maximum daily flow of 890,000 gpd, the clarifiers will provide a
retention time of 1.32 hours with one clarifier in service and 2.64 hours with both
clarifiers in service. At an average daily flow of 445,000 gpd, retention times will be 2.64
hours and 5.28 hours with one and two clarifiers in service, respectively.

The primary clarifiers are capable of accepting the additional flow from Crystal Pond and
the Windham Ridge Club.

3.4  Interstage Pump Station

Wastewater collected in the equalization tank is transferred to the biological treatment
processes by four (4) pumps each performance tested at 340 gpm. Since the total dynamic
head is comprised primarily of elevation head with little losses due to friction, the flow
rates with multiple pumps running simultaneously will be approximately additive. So,
with one pump out-of-service, the pump station has a pumping capacity of approximately
1,020 gpm (1.47 mgd) which is well in excess of the anticipated maximum daily flow of
0.89 mgd, including the Crystal Pond and Windham Ridge Club facilities.

3.5 Biological Treatment

Biological treatment is provided through an extended aeration activated sludge process.
- Wastewater is directed to one or both of two rectangular aeration basins, each with a
working volume of 240,000 gallons for a total of 480,000 gallons {64,200 cu. ft.). Three
(3) 40 HP blowers with variable speed control and a fine bubble diffuser system provide
up to 500 scfin each. The number of blowers on-line as well as the blower speed is
controlled by dissolved oxygen levels in the basins.

Oxygen Requirements (@ proposed Average Daily Flow of 445,000 gpd

Assume BOD from Primary Clarifier = 230 mg/l - 40 mg/l = 190 mg/l
Lbs BODs=0.445mgd x 8.34x 190 mg/l x 1.51b Oy = 1,057.7 1b Oy/day

Lbs NOD =0.445 mgd x 8.34 x 75mg/l x 4.571b O, = 1,272.0 1b G./day

Total Oxygen Requirement = 2,329.7 Ib Oy/day

% Transfer Efficiency = 20% or 0.20

Total Ibs O3 needed per day = 2.329.7 1b O,/day = 11,648.5 Ib Os/day
0.20

Delaware Enginecring, P.C. Page 10
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Convert to CFD (assume Air is 20% oxygen)

Total Ibs Air=11.648.51b O, = 58,242.5 Ib Air/day
0.20

Weight of Air = 0.072 1b/ft®

Total SCFD = 58.242.5 1b Air/day = 808,924 SCFD
0.072 1b/ft°

SCFM = 808.924 SCFD = 561.8 SCFM needed
1440 min/day

With two blowers operating and one blower out-of-service, the aeration system can
provide 1,000 scfm which is sufficient to meet the required need at the design average
daily flow including Crystal Pond and the Windham Ridge Club.

At the proposed peak daily flow of 890,000 gpd, the retention time in the basins is 6.5
hours with one basin out of service and 12.9 hours with both basins in service. At the
seasonal design average flow of 445,000 gpd, the retention time with one basin in service
is 12.9 hours and 25.9 hours with both basins in service. The retention times needed in
the summer and non-summer months is 12 hours and 10 hours respectively, so the
aeration basins have sufficient capacity to meet these needs.

Mixed Liquor Suspended Solids Required

Food to Microorganism Ratio (F/M) is the ratio of the 1bs of BOD in the aeration basin to
the Ibs of MLSS. A typical range for F/M for an extended aeration process is 0.05 to
0.15. The required mixed liquor suspended solids (MLSS) is determined by the ratio of
total BOD removed to F/M. Assuming F/M = 0.10 (for nitrification) and an effluent BOD
=5 mg/l,

(190 mg/l x 0.445 mgd x 8.34)-(5 mg/l x 0.445 med x 8.34)
0.12

Required MLSS (lbs})

I§

705 Ibs/day ~ 18.5 Ibs/day = 6,865 Ibs
0.10

The estimated MLSS (mg/1) in the aeration basins will be as follows:

MLSS (mg/l) = 6,865 1bs/(8.34 x .240mgd) = 3,430 mg/l (one basin)
and
1,715 mg/l  (two basins)

Delaware Engincering, P.C. Page 11
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3.6 Secondary Clarifiers

Wastewater from the aeration basins is directed to two rectangular secondary clarifiers
each with a capacity of 105,000 gallons (total 210,000 gallons). Each clarifier is 21.5 ft
wide by 43.5 ft long for a total surface area of 935.25 square feet per clarifier. The
surface overflow rate as specified in Ten States Standards is 1,000 gpd/st. Using the
estimated maximum daily flow of 890,000 gpd instead of the peak hourly flow (because
the equalization tank will dampen the effect of the peak hourly flow), the required surface
area is 890 square feet, with one tank in service.

The peak solids loading rate allowed by Ten States Standards is 50 1b/day/sf. Using the
maximum daily flow of 890,000 gpd plus an estimated design maximum return sludge
rate of 284,800 gpd, the solids load was determined to be 24,645 Ib/day, so the required
clarifier size is 493 sf. Each clarifier provides 935.25 sf, so the requirement is met.

The weir loading rate allowed by Ten States Standards is 20,000 gpd/lin fi of weir. Each
clarifier has weir length of 42 feet for a total of 84 ft. At the maximum daily flow of
890,000 gpd, the weir loading rate is 10,595 gpd/lin ft which is within Ten States
Standards.

At the proposed peak daily flow of 890,000 gpd, the clarifiers will provide a retention
time of 2.83 hours with one clarifier in service and 5.66 hours with both clarifiers in
service. At a design average daily flow of 445,000 gpd, retention times will be 5.66 hours
and 11.33 hours with one and two clarifiers in service, respectively.

Based on the above, the existing clarifiers are sufficient to treat the flow from Crystal
Pond and the Windham Ridge Club.

3.7 Tertiary Treatment and Disinfection

Effluent from the secondary clarifiers flows by gravity to the tertiary treatment sand
filters. The filters consist of three continuous backwash upflow dual sand (CBUDS) filter
units each with a surface area of 100 sf. The filtration system is designed to the
Watershed Upgrade application rate of 3.36 gpm/sf under peak conditions with one filter
out-of-service. With two of three filter units in operation and treating the maximum
design daily flow of 890,000 gpd plus recycle flow (@ 8.0%) of 71,200 gpd for a total
flow of 961,200 gpd {668 gpm), the required filter application rate would be 3.34 gpm/sf,
so the tertiary treatment sand filters have sufficient capacity to accept the flow from
Crystal Pond and the Windham Ridge Club.

Reject water from the first and second stage filters flows by gravity to a lift station with
two 140 gpm pumps. Assuming the rgject water from the CBUDS filter units, the
digesters and the belt press totals an amount equal to 10 percent of the flow. At the
maximum design daily flow of 890,000 gpd, the reject volume will be 89,000 gpd (62
gpm). The lift station has sufficient capacity to pump the reject water with one pump out-
of-service.

Delaware Engineering, P.C. Page 12
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The Ten States Standards require a minimum chiorine contact period of 15 minutes at the
peak hourly flow or the maximum pumping rate. Since the equalization basins will serve
to hydraulically dampen the peak flows, the peak flow for determining contact time will
be the maximum design daily flow of 890,000 gpd. At 890,000 gpd, the required volume
of tankage for a 15 minute contact period is 9,271 gallons. The effluent trough of the
CBUDS filter units has a volume of 22,780 gallons which is more than sufficient to
provide the required contact period.

3.8  Sludge Wasting
Proper operation of the WWTP at the revised average daily flow of 445,000 gpd will
require adjustments to the rates at which sludge is wasted. This section provides a

discussion of the estimated solids retention time (SRT).

Shudge Retention Time (SRT)

SRT = lbs Total Solids in the system/Ibs per day of solids wasted and removed in the
clarifier effluent

Aeration Basin Solids, [bs = MLSS, mg/l x Basin Volume, MG x 8.34

@ MLSS = 1,715 mg/]

Aeration Basin Solids = 1,715 mg/l x 0.48 MG x 8.34 = 6,865 lbs

Secondary Clarifier Solids, Ibs = Clarifier TSS, mg/l x Clarifier Volume, MG x 8.34
Assume Clarifier TSS = 1,200 mg/I

Secondary Clarifier Solids = 1,200 mg/l x 0.21 MG x 8.34 = 2,102 lbs

Total Solids = Aeration Basin Solids + Sec. Clarifier Solids = 6,865 + 2,102 = 8,967 1bs
Solids Wasted, lbs/day = WAS TSS, mg/l x WAS flow, MGD x 8.34

Assume WAS TSS = 7,000 mg/l and WAS flow = 6,000 gpd

Solids Wasted = 7,000 mg/1 x 0.006 MGD x 8.34 = 350 lbs/day

Clarifier Eff. Solids Removed, Ibs/day = Effluent TSS, mg/l x effluent flow, MGD x 8.34
Assume Clarifier Effluent TSS = 20 mg/l

Clarifier Effluent Solids Removed = 20 mg/l x 0.445 MGD x 8.34 =74 lbs/day

Delaware Engineering, P.C. Page 13
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Therefore,
SRT = 8,967 1bs / (350 Ibs/day + 74 Ibs/day) = 21.1 days

At a MLSS concentration of 1,429 mg/l, the SRT would be approximately 21 days given
the assumptions made. An acceptable range for SRT is 20 to 30 days so the rate at which
solids are wasted or the amount of solids in the system could be increased and still
maintain the operation of the plant within acceptable parameters.

3.9 Solids Handling

The existing aerated sludge digester has a capacity of 121,000 gallons which is estimated
to provide more than 40 days of storage at the current permitted flow of 375,000 gpd. At
this flow, it is estimated the plant will produce 5,000 gpd of primary sludge and 5,000
gpd of waste activated sludge (WAS). The additional 70,000 gpd of wastewater flow
from Crystal Pond and Windham Ridge Club will contribute an estimated 1,800 gpd of
sludge. This will require more frequent sludge processing and disposal but the storage
capacity will still be well in excess of 30 days.

The WWTP is equipped with a sludge press capable of processing 70 gpm @ 20% solids
or 16,800 gallons of sludge during a 4 hour processing shift.

Delaware Engineering, P.C, Page 14
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4.0 CONCLUSIONS

Based on this evaluation of the critical components of the Windham WWTP, it has the
capacity to treat the combined estimated additional average daily flow of 70,000 gallons
from the Crystal Pond and Windham Ridge Club developments. No modifications to the
WWTP are required to accept this additional wastewater flow.

The existing capacities of the Elm Street, Hensonville, Hickory Hill and Influent pump
stations are sufficient to accept the peak hourly flow from Crystal Pond and the Windham
Ridge Club. The pump stations will not require modifications.

Delaware Engineering, P.C, Page 15
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Appendix E

September 22, 2008 Analysis from Delaware Engineering, PC



September 22, 2008

Supervisor T. Patrick Meehan, Jr.
Town of Windham

P.O. Box 96

Hensonville, NY 12439

Re:

Town of Windham
Wastewater Treatment Plant Flow Analysis

Dear Supervisor Meehan:

Per your request, we have completed an analysis of the flow of wastewater now directed
to the Town’s new wastewater treatment plant. The new WWTP was brought on line in
November 2005. Initially, most of the flow was derived from the Windham Mountain
Ski Center and associated residences. Since that time other privately owned collection
systems have been brought on line and approximately 300 residences and small
businesses have been connected.

We compiled data from the following sources:

The Town of Windham wastewater treatment plant influent flow meter;
Windham Mountain Ski Center wastewater flow meter;

Windham Mountain Village wastewater flow meter;

Thompson House wastewater flow meter;

Elm Street pump station run time meter;

Hensonville pump station run time meter;

Old Road pump station run time meter; and,

Hickory Hill pump station run time metes;

Flow data, pump run times, and precipitation measurements were obtained from the daily
logs for the Town’s wastewater system. The run times for the four Town pump stations
were recorded daily. Similarly, the flows for the Windham WWTP, Ski Windham,
Windham Mountain Village, and Thompson House were recorded daily using flow
meters. Thompson House is a seasonal resort which is open from June to October.

The Town has previously agreed to accept wastewater flow from two out-of-district
additional consolidated systems: Crystal Pond Sewer Works and Windham Ridge Club.
It is anticipated that Crystal Pond will be connected by end of 2008 and Windham Ridge
Club will be connected during the summer of 2009.



Table 1 presents the Town’s wastewater treatment plant SPDES flow information as well
as the flow limits from each of the consolidated wastewater systems which have been or
will soon be connected to the overall collection system.

Table 1. SPDES Permit & Contract Flow

Treatment System SPDES permit & Date Connected to
Contract Flow (gpd) | Windham WWTP
Windham WWTP 445,000 Started on 11/14/05
Ski Windham 120,000 05/22/06
Windham Mountain Village 30,500 05/14/07
Thompson House 4,775 05/31/06
Crystal Pond 36,000 Not connected
Windham Ridge Club 34,000 Not connected

Data

Exhibit A and Exhibit B present graphs for both daily flows and average monthly flows
for the WWTP and the consolidated systems, respectively. Exhibit C presents the daily
and average monthly run times for the pump stations along with precipitation data.
Exhibit D presents a graph that shows projected flows if there were maximum flows from
the consolidated systems and finally, Exhibit E presents all of the collected data in one

summary graph.

You will note that there are some data gaps within the subject analyses. These can were
not shown on the various graphs because either the measurement was not recorded or the
particular flow meter was not functioning properly. However, based upon our knowledge
of the overall wastewater system these data g£aps are not significant and the conclusions

of our study remain valid.

Projected Flows
The graph in Exhibit D present four sets of average monthly flows;

1. WWTP — the actual WWTP monthly average influent flow.
WWIP w/ maximum flow from consolidated systems — the actual
WWTP monthly average influent flow plus additional flow which
would maximize the allowable permitted flows from Ski Windham,
Windham Mountain Village, and Thompson House.

3. WWIP w/ maximum flow from consolidated systems and Crystal
Pond and Windham Ridge Club — the actual WWTP monthly average
influent flow plus additional flow which would maximjze the allowable

Delaware Engineering, PC 2



permitted flows from Ski Windham, Windham Mountain Village,
Thompson House, Crystal Pond, and Windham Ridge Club.

4. Muximum Capacity flow — the actual WWTP monthly average influent
flow plus additional flow which would maximize allowable permitted
flows from Ski Windham, Windham Mountain Village, Thompson
House, Crystal Pond, & Windham Ridge Club plus the average flow for
the 113 properties which have not connected to the Town’s sanitary
sewer system as of May 2008. The average daily flow for these
properties was assumed to be 150 gpd per equivalent dwelling unit.

The maximum projected flow is 350,000 gpd assuming the aforementioned consolidated
systems direct flow to the Town’s system at their maximum allowable amount. Thus,
there is approximately 100,000 gpd of capacity available at the WWTP. This amount of
flow correlates to approximately 345 EDU’s.

Please do not besitate to call me if you have any questions regarding this anlayis.

Sincerely,

Matthew Corbin, P.E.

ce: John Brust, Delaware Engineering, PC

Encl. Exhibits A-E

Delaware Engineering, PC 3



Exhibit A

Wastewater Treatment Plant Influent Flows
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Exhibit A

Wastewater Treatment Plant Influent Flows
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Exhibit B

Consolidated Systems Flows
e Ski Windham
e Windham Mountain Village
e Thompson House
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Exhibit C

Pump Stations Run Times
e (Old Road Pump Station
e Hickory Hill Pump Station
e Elm Street Pump Station
o Hensonville Pump Station
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Exhibit D

Projected WWTP Monthly Average Flows



pEIDaUUDa Biam S|EIS)E) BUUIBLUS! [[B P SWIG|SAS POIBRIJOSUOD ||B Loy MOJ) XELU /M LLMM B

ania

afip)y Waypu § pUOd (e1SAI0 SUIRNOU SWSISAS 51BP(IOSUDD LWCHY MO[3 XBL /M dIAMA B

{ssnoy vosdiuoy ‘aBelin UEWNGJY WELPLIAL ‘WEYPUEA PIS)
alva SWISISAS PEIRP|0SLOD WO MO XEW /M JIAMA B
[
o
=

—
r———
e

WS SIS e

{(aow svv 0 = Hwidg S3AdS)
SMO| mmEmEq Ayuoy dLAM po3aafold
IWYHANIA 40 NAMOL

dlMM L

000
co0
A-0L°0
-G1'0
Z20

.~ {aon)

6Z'0 oL

-0E'0




Exhibit E

WWTP System Data
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Appendix F:

Town of Windham Sewer Collection System
Partial Record Plans
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Appendix G:

Excerpts from “Ten State Standards”



ILLINOIS
INDIANA
IOWA
MICHIGAN
MINNESOTA
MISSOURI
NEW YORK
OHIO
ONTARIO
PENNSYLVANIA
WISCONSIN

Great Lakes-Upper Mississippi River Board of
State and Provincial Public Health and Environmental Managers




ENGINEERING REPORTS AND FACILITY PLANS CHAPTER 10

c.  Critical data and methodology used shall be
included. It is recommended that graphical displays
of critical peak wet weather flow data (refer to
Paragraphs 11.241(b) (c) and (d)) be included for a
sustained wet weather flow period of significance to
the project. )

11.243 Hydraulic Capacity for Wastewater Facilities to serve

New Collection Systems

a.  The sizing of wastewater facilities receiving flows
from new wastewater collection systems shall be
based on an average daily flow of 100 gallons (380
L) per capita plus wastewater flow from industrial
plants and major institutional and commercial
facilities unless water use data or other justification
upon which to better estimate flow is provided.

b.  The 100 gal/cap/d [380 L/(capita-d)] figure shall be

used which, in conjunction with a peaking factor
from Figure 1, is intended to cover normal
infiltration for systems built with modern
construction techniques. Refer to Section 31.
However, an additional allowance should be made
where conditions are unfavorable.

\%

c. I the new collection system is to serve existing
development the likelihood of ¥'I contributions from
existing service lines and non-wastewater
connections to those service lines shall be evaluated
and wastewater facilities designed accordingly.

11.244 Combined Sewer Interceptors

In addition to the above requirements, interceptors for
combined sewers shall have capacity to receive sufficient
quantity of combined wastewater for transport to
treatment facilities to ensure attainment of the appropriate
water quality standards.

11.25 Organic Capacity
11.251 Organic Load Definitions and Identification
The following organic Ioads for the design year shall be
identified and used as a basis for design of wastewater
treatment facilities. Where any of the terms defined in
this Section are used in these design standards, the
definition contained in this Section applies.
a.  Biochemical Oxygen Demand Defined
The 5-day Biochemical Oxygen Demand (BODs) is
defined as the amount of oxygen required to

10-5
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Appendix H:

South Street Hydraulic Summary
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