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2018 Integrated Long-Term
CSO Control Plan

Overview

The Metropolitan District of Hartford (MDC or District) is implementing a multibillion
Clean Water Project (CWP) to control or eliminate combined sewer overflows
(CSOs) and sanitary sewer overflows (SSOs) that impact residents, businesses, and
the recreational and aesthetic benefits of the local waterways, the Connecticut River,
and Long Island Sound. The CWP is being implemented in accordance with a federal
Consent Decree (CD) and a state Consent Order (CO). Its components are set forth
in a Connecticut Department of Energy and Environmental Protection (CTDEEP)
approved document known as the “"Long-Term CSO Control Plan” (CSO LTCP).
Million Gallons (MG) of CSO in a Typical Year

Since 2005, the District has spent/committed approximately 100
$1.7 billion on wastewater system improvements to address these 1,040 More than 50% reduction

. L . . (550 MGs of CSO removed)
discharges, resulting in the reduction on an annual basis by ap- with completion of
proximately 550 million gallons (MG) of untreated CSO discharges projects to date.
throughout the system to date. This is more than a 50 percent
reduction in CSOs, as shown in Figure 1. The major initiatives
completed to date have included:

¢ Improvements at a cost of $490 million at the Hartford Water
Pollution Control Facility (HWPCF), the heart of the combined
sewer system, where all flow is treated before its discharged to the
Connecticut River. The District made these WPCF improvements

0
to revitalize the facility and protect against the potential failure of 2004 Progress
e . . o . (prior to CWP) to Date
critical infrastructure that maintains compliance with its existing
National Pollutant Discharge Elimination System (NPDES) permit. The Figure 1 CSO Reduction
improvements were also targeted to increase the treatment capacity up Progress to Date

to 200 million gallons per day (mgd) to reduce CSOs/SSOs and eliminate
nearly 1 million pounds of nitrogen per year to the Connecticut River since
2009, thereby better protecting the Connecticut River and Long Island Sound.

6 Sewer system improvements of $270 million were completed to convey more flow for
treatment or removal through 700 acres of sewer separation with the installation of more
than 25 miles of new sewer and drain pipe over the course of more than 10 construction
contracts. One significant achievement is the disconnection of Gully Brook from the
sewer system, eliminating more than 750 MG per year of brook flow from the sewer
system. This achievement reduced annual CSO discharges by more than 200 MG per

MDGC year and eliminated the District's largest CSO discharge.

(il S

Smith The Metropolitan District: 2018 Integrated Long-Term CSO Control Plan 1




2018 INTEGRATED LONG-TERM CSO CONTROL PLAN SUMMARY

é The District's commitment of $190 million, through its SSO abatement
program for compliance with the CD, includes comprehensive sewer
system rehabilitation of more than 200 miles of existing sewer pipe in
Reduction of 54 MG . . . - .
with completion of the system with a focus in the regional communities of Newington, West
500 430 SHCST project Hartford, Wethersfield, and Windsor to control its structural SSO
\ 436 discharges and sewer system surcharges. Additionally, significant
upgrades were completed at the Rocky Hill WPCF (RHWPCF), as well as
several sewer system conveyance improvements projects. To date, five (5)
of the eight (8) structural SSOs have been eliminated.

Million Gallons (MG) of CSO in a Typical Year
600

400
300

200 Currently, the District is constructing the South Hartford Conveyance and

Storage Tunnel (SHCST) at a projected cost of $550 million. This project is the
largest single capital project the District has ever undertaken and will be a
substantial milestone to eliminate the remaining three (3) structural SSOs

100

Progress After from Newington and West Hartford, eliminate CSO discharges to the

foDate  SHCST Completion Wethersfield Cove, and further reduce CSOs in a typical year from 490 MG to
Figure 2 CSO Reduction with 436 M'G, as shown |nl Flgiure 2 Thg size of the S.H'CST,lWhICh is designed for a
SHCST Completion capacity of 41.5 MG, is primarily driven by the elimination of the CSOs to the

Wethersfield Cove, which is approximately 42 MG and exceeds the capacity of
the SHCST itself. Additionally, during that storm event, it would take in approximately 2 MG
from the South Branch CSOs (up to 1-Year Design Storm) and approximately 16 MG from the
three structurals SSOs. However, optimization of the tunnel is achieved by treating flow
during the storm at the HWPCF, which will allow the tunnel to adequately handle such an
event.

The work to control the CSO and SSO discharges is not complete. The
District must continually manage compliance with requirements to control
or eliminate its CSOs and SSOs and the normal activities of maintaining its
sewer collection system. Aging infrastructure and crumbling pipes beneath
the city streets are a significant concern to the District, member towns, and
the public. This requires attention. Sewer failures cause sinkholes, such as
the one in Figure 3, that pose a significant public health and safety hazard.
The existing wastewater collection system, WPCFs, wastewater pumping
stations, and drinking water systems all have significant capital needs that
extend beyond the normal requirements for annual operation and mainte-
nance (O&M).

As part of the 2018 Integrated LTCP Update, the District undertook a compre-
hensive top-to-bottom system assessment to evaluate and compile all its
facility renewal requirements to ensure that the District has working facilities

Figure 3 Capen Street Sinkhole _ _ R _
from Pipe Failure now and into the future that meet its obligation to the public and to comply

with its numerous federal and state permit requirements. The overall cost of
this infrastructure renewal program is approximately $4.5 billion (2018
dollars) over the next 40 years.

MDC

I
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2018 INTEGRATED LONG-TERM CSO CONTROL PLAN SUMMARY

Aging Infrastructure

The combined and sanitary sewer systems are deteriorating rapidly, with
recent failures to major interceptors requiring emergency response and costly
repairs to restore service, such as the one in Figure 4, as well as recent fail-
ures on other pipes that have caused SSOs from the combined sewer system
(CSS) in dry weather.

The 2012 LTCP Update, while including some revisions to the plan, was just an
update to the original 2005 plan; whereas the 2018 CSO LTCP Update includ-
ed a far more in-depth evaluation of the existing system that was not done
previously and documents the District's challenges with aging infrastructure.
The Integrated Plan approach represents the District's commitment to its rate
payers, as well as the environment, and incorporates the District's ongoing
program to inspect, identify rehabilitation requirements, and implement system
improvements to address its aging infrastructure. The average age of the sewers in the city
of Hartford exceeds 80 years old, which in some cases has exceeded the intended lifespan
of the pipes. Hartford's interceptors are the oldest portions of the sewer system with pipe
ages of more than 100 years, and these pipes represent the most critical conveyance
component of the system. Additionally, sewers in the separated member towns that convey
flows to the HWPCF are also aging, in need of repair, and contributing additional wet
weather flows from infiltration on top of inflow from private connections. Figure 5 shows the
miles of sewer pipe by age in the eight Member Towns, which spotlights the significant
difference between the average pipe age in Hartford relative to the other Towns.

Figure 4 Pipe Collapse

Sewer Pipe by Age

[ Lessthan50 YearsOld [ 50-75YearsOld [ 75100 YearsOld [ Greater than 100 Years Old

120

100

80

Miles

60

40

20

0
Bloomfield East Hartford Newington Rocky West  Wethersfield Windsor
Hartford Hill Hartford

Mamhar Tnwn

Figure 5 Member Town Miles of Sewer Pipe by Age

MDC
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2018 INTEGRATED LONG-TERM CSO CONTROL PLAN SUMMARY

Poquonock WPCF

Windsor ¢

Bloomfield ¢
2 MGD 2MGD »
11 MGD

8 MGD |

West Hartford
8 MGD

' “East Hartford WPCF

Hartford WPCF

¥ 10 MGD
Wethersfield.

L Rocky Hill WPCF
Rocky Hill

Legend
MGD = Dry Weather Flow
MGD= Peak Wet Weather Flow

Figure 6 Dry and Wet Weather Flow from
Separated Towns in HWPCF Sewershed

Million Gallons (MG) of CSO in a Typical Year
600

Planned Improvements
results in 112 MG CSO

500 reduction

436

After Planned
Improvements
(inc. Sewer Rehab. Prorgam)

After SHCST
Completion

Sewer Rehabilitation

Excessive infiltration and inflow (I/1) from pipe deficiencies and illicit
private inflow connections to the sewer system are an ongoing issue
that limits system capacity and contributes to localized sewer backups,
manhole flooding, and structural SSOs/CSOs. Per the CD issued by the
United States Environmental Protection Agency (EPA), the District must
establish remedial measures to meet Clean Water Act (CWA) objectives
to control SSOs in the sanitary collection systems.

Both the combined and separated sewer systems have significant I/1
that reduces capacity in the Hartford interceptors and contrib-
utes to CSO discharges during wet weather. For instance, average
daily wastewater flow from the town of West Hartford is approximately
8 mgd during dry weather and increases dramatically to approximately
65 mgd during peak wet weather as I/l enter the sewer system. The I/I
response ratio of 8 to 1in West Hartford is considered excessive based
on industry standards and EPA guidelines which indicate that this ratio
should be no greater than 4 to 1. The I/l response ratios of Wethersfield,
Newington, and Bloomfield also exceed these guidelines. A summary of
approximate dry and peak wet weather flows from separated towns in
the HWPCF sewershed is shown in Figure 6.

The I/ response in the entire sewer system tributary to the HWPCF has a
substantial impact on CSOs that occur in Hartford. In fact, the peak
flows from the Town's outside of Hartford exceed the secondary
treatment capacity of the HWPCF.

As part of this Integrated Plan, the proposed Sewer Rehabilitation Program within
the HWPCF sewershed, coupled with sewer cleaning to maintain 90 percent or
greater pipe capacity, will reduce the system-wide CSO discharges by 112 MG from
436 MG (which is the remaining CSO in a typical year after the completion of the
SHCST project) to 324 MG annually in a typical year (as shown on Figure 7), which
is a 26 percent reduction. Comparatively, the SHCST is only predicted to provide a
54 MG reduction in CSO discharges in a typical year. Thus, the 2018 CSO LTCP
Update analysis determined that the recommended Sewer Rehabilitation Program
and sewer cleaning within the HWPCF sewershed will be more cost-effective for
CSO reduction than the SHCST and should be performed as a baseline LTCP
program as "Planned Improvements” given the associated significant CSO reduc-
tion benefit. In addition to the CSO reduction benefit, sewer rehabilitation is
necessary to avoid catastrophic system failures that could result in sewer backups

into homes and present potential safety hazards to the public due to the direct

Figure 7 CSO Reduction with
Planned Improvements

exposure to sewer flow on city streets. This is the essence of integrated plan-
ning because it prioritizes projects that address multiple CWA objectives

(address aging infrastructure AND abate CSOs) with a cost-effective
solution. In most cases, this involves the rehabilitation of existing infrastructure.

MDC

)
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2018 INTEGRATED LONG-TERM CSO CONTROL PLAN SUMMARY

In some cases, it involves replacement with larger facilities to increase capacity and replace
aging infrastructure.

Integrated Planning

The EPA Integrated Planning framework was proposed in 2012, several years after CO WC
5434 was issued, because the EPA understood that local government agencies should
develop holistic, cost-effective, and balanced approaches to meet the shared objectives of
clean water and protection of public health and the environment. EPA's Integrated Municipal
Stormwater and Wastewater Planning Approach (https://www.epa.gov/npdes/integrated-

planning-municipal-stormwater-and-wastewater) states the following:

‘ ‘ Currently, municipalities often focus on each CWA requirement individually.
This may not be the best way to address these stressors and may have the
unintended consequence of constraining a municipality from addressing its most
serious water quality issues first.

Recognizing the limits of this approach, EPA developed an integrated planning
approach that offers a voluntary opportunity for a municipality to propose

to meet multiple CWA requirements by identifying efficiencies from separate
wastewater and stormwater programs and sequencing investments so that the
highest priority projects come first. This approach can also

lead to more sustainable and comprehensive solutions, such Define Issues

Public Health &

as green infrastructure, that improve water quality and Regulatory Sutety

Water Quality

provide multiple benefits that enhance community vitality.”

Existing Systems

Stormwater & Flood Drinking
Control Water

|¢

EPA's Integrated Planning Framework, as depicted in Figure 8,

provides entities the opportunity to consider and pursue cost-effec- e

tive plans to achieve CSO control in conjunction with the District's

full implementation of its Capacity, Management, Operations and
Maintenance (CMOM) program as part of the compliance obligations
under the CD.

Communication Plan

|¢

Member Towns Public Outreach

The District is faced with the stressors mentioned above, plus the CO

Integrated Plan Development
requirements to meet a stringent 1-year level of CSO control, with com- NEEs

D . . €SO LTCP Upda
plete elimination to North Branch Park River (NBPR) and Wethersfield Assessment pdate
Cove, as well as the CD requirements. Since 2005, the District has '
spent or committed $1.7 billion to meet the CO and CD requirements, Measure Success

Integrated
Planning

which is far more than any other community in the state or the region, WO Eotng il Pertormane

with Hartford being one of the state’s most economically disadvan- '

taged communities. f
Update and Modify Program

Although the LTCP has evolved since it was first approved in 2005,

the Integrated Planning approach does not change or alter the Figure 8 Integrated Planning

Framework
MDC

(il S
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‘ 2018 INTEGRATED LONG-TERM CSO CONTROL PLAN SUMMARY

Collection
System

Eliminate

NBPR CSOs

previously established environmental and water quality goals set forth in the CO
and committed to by the District. However, this approach does take into consideration the
projects and schedule to achieve these goals. Integrated Planning was selected as the ap-
proach for this LTCP Update since it allows the District to attain and maintain regulatory
compliance, accomplish its system operation goals, maintain its role as a steward of
the environment, and affirm the need to provide its ratepayers with a cost-effective
plan.

2018 Integrated CSO LTCP Update

The three-volume 2018 Integrated Plan and CSO LTCP Update (reference Figure 9) provides
the information and data necessary to support a balanced spending program that fulfills
these objectives. This approach is based in part on feedback the District has received from
its ratepayers, customers, and member towns regarding recent and projected cost increases
associated with the CWP.

& Volume 1focuses on the needs assessment for the District's non-CSO control obligations
including the wastewater collection system and the drinking water system.

& Volume 2 includes the 2018 CSO LTCP Update as required by the CO and is a stand-
alone technical document that evaluates and outlines the best and most reasonable
plan to apply CSO control strategies and technologies to reduce CSO discharges from
the District's combined sewer system and to improve water quality to meet compliance
requirements,

& Volume 3 features the integrated planning process and proposed implementation
schedule, including an extensive prioritization and ranking of all the District projects.

7 Pump
Stations

Volume 1
Needs Assessment
Infrastructure Improvements _} Volume 3
P Integrated Plan

¥

Skelmvatey Administration

Volume 2
CSO LTCP Update

Affordability

1-Year CSO
Control

Downtown Sewer Green

1/ Reduction Tunnel Separation Infrastructure

Figure 9 Three Volume 2018 Integrated CSO LTCP Approach
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2018 INTEGRATED LONG-TERM CSO CONTROL PLAN SUMMARY

The intent of this 2018 Integrated CSO LTCP Summary is to present the key components
addressed in these three volumes in a single concise document, while also identifying the
differences between the prior plan (2012 CSO LTCP Update) and the District's Recommended
Plan. This document confirms that all objectives of the CO will be met with the
proposed new plan, with implementation occurring over a longer integrated planning
schedule. This high-level document includes a summary of the affordability analysis and
proposed CSO implementation schedule, so all information related to the 2018 CSO LTCP
Update is in one concise document.

Public Input

The 2018 Integrated Plan has received significant public input. The 2018 LTCP Update was
developed in close collaboration among CDM Smith, the District, and CTDEEP, including 17
workshops with CTDEEP. Initial versions of the plan were discussed with the Member Towns
and other stakeholders. The draft Integrated Plan was presented at more than 15 District Board
and Town Council meetings, which were open to the public, and to several targeted commu-
nity groups. These presentations ensured that the public and Town officials were appropriately
notified of the analysis, technical approach, and final recommendations, as well as providing an
opportunity to the public and Town Council feedback during the plan development about the
recent significant rate increases. District staff performed outreach to gain interest in and aware-
ness of the public meetings through means that included newspaper advertisements, mailings,
social media, and press releases.

Development of this Integrated LTCP Update culminated with a Public Hearing on
December 11, 2018, to present
the progress to date and the

900
Recommend Integrated Plan and >
[ 800
Implementation Schedule. S Total Water Bil
$700 has Quadrupled
Overall, outreach feedback Since 2007
$600

provided a full spectrum of input.
However, the overarching $500
feedback from the Town

Councils and the public was

that the recent Clean Water 3300
Project Charge and water rate 700
increases (see Figure 10) have

CWP Charges on Water Bill

$400

Water Charges on Water Bill

been substantial and impact- 7100

ful. These stakeholders also $0

generally agreed that prior- 2007 2008 2008 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
itizing sewer renewal expenditures Figure 10 Customer Water Bills

on addressing aging infrastructure

before it continues to fail is prudent.

The District received Town Council resolutions from Bloomfield, East Hartford, Hartford,
Newington, Rocky Hill, and Windsor in support of the proposed Integrated Plan.
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2018 INTEGRATED LONG-TERM CSO CONTROL PLAN SUMMARY

Prior Approved CSO LTCP Update

The 2012 LTCP Update was submitted in December 2012, finalized in December 2014, and
approved by CTDEEP in April 2015, The centerpiece of the District's current work from

the prior LTCP Update is the $550 million SHCST. The SHCST is a 21,800-foot long, 18-foot
diameter deep-rock tunnel storage system that will include a new dewatering pump station,
connecting drop shafts, odor control, and consolidation piping, and have a capacity of 41.5
MG. The SHCST, shown graphically in Figure 11, will allow the District to eliminate seven

(7) CSOs from the Franklin Area that discharge to Wethersfield Cove and to control the ten
(10) southern South Branch Park River Area CSOs (S-19 through S-30) to the 1-Year Design
Storm. As stated previously, when online this will result in a 54 MG CSO volume reduction

in a typical year, while structural SSO volume will be reduced by 35 MG in a typical year, as
summarized in Table 1.

Table 1 Typical Year and Elimination Storm Overflow Volume to SHCST

Typical Year Overflow Volume | Elimination Storm Overflow

Drainage Area to SHCST (MG)

Volume to SHCST (MG)
Franklin District

37 42
South Branch District 17 2
Structural SSOs (NTS, CTS-2, CTS-3) 35 16
z / @ .
3 / / Flatbush Av ‘w“p“ Crown St ¥ 2 I/ ¢
o 3 2 &
Darcy s/ 5 s C— / e
w A % g gushnell St 2, ,‘-,é gﬁ; f,» i?
=] = o ]
A ¢ v vr A A FL,  dan SR
T:Igntl Rd j / é =

f Hartford Water Pollution
Control Facility

Goodwin Park

oAy plojsieqay

a
15 PIEIMS
any 150.01|1H

B
Souty, st

\h’ B

Figure 11 South Hartford Conveyance and Storage Tunnel (SHCST)

The prior LTCP Update had two other major components to achieve full CO compliance:

1. Future North Tunnel, Granby Spur Tunnel, Downtown Spur Tunnel and consolidation

conduits to provide an additional storage volume of 45.5 MG.

2. 14,600 linear feet of new sewer pipe ranging from 24-inch to 72-inch to improve system
conveyance, as well as regulator modifications at eight (8) CSO structures.

After approval of the 2012/2014 LTCP Update, the CO was modified in December 2016 and
May 2017 to establish completion dates for the next LTCP update by December 31, 2018 and
construction of all recommended improvements by December 31, 2029.
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2018 INTEGRATED LONG-TERM CSO CONTROL PLAN SUMMARY

2018 CSO LTCP Update

Planned Improvements/Sewer Rehabilitation

As discussed previously, the District must address its aging infrastructure and excessive I/l in the sewer system.

The 2018 CSO LTCP Update determined that significant system benefits could be achieved by ongoing system-wide
maintenance (pipe cleaning and sewer inspection) and the District's Sewer Rehabilitation Program. Based on District
experience, which includes a pilot study examining the potential I/l reductions of various sewer rehabilitation
approaches, it is expected that the system-wide pipe rehabilitation program will reduce existing I/1 by 10 percent

or more. Collectively with pipe cleaning, these activities were considered Planned Improvements. The extent of the
planned rehabilitation is shown in Section 4 of Volume 1 of the 2018 Integrated CSO LTCP Update (Needs Assessment).

Table 2 summarizes the average annual CSO discharges in 2004 and the estimated CSO reduction that would be
achieved when the ongoing HWPCF and SHCST improvements are completed and the Planned Improvements are
implemented. The Planned Improvements, including Sewer Rehabilitation Program, will reduce the system-wide CSO
discharges from approximately 436 MG (which is the remaining CSO in a typical year after the SHCST project is

completed) to approximately 324 MG in a typical year.

Table 2 Annual CSO Discharge Summary
Annual CS0 Discharges (MG)

2004 Baseline 2018 Future Baseline' | 2018 Future Baseline +
Planned Improvements 2

North Branch 71 70 57
Gully Brook 132 20 14
Park River 475 210 166
North Meadows n2 96 55
South Branch 188 39 31
Franklin Avenue 51 0 0
South Meadows n 14 0.8

TOTAL 1,040 436 324

1. 2018 Future Baseline includes HWPCF upgrade to 200 mgd wet weather treatment capacity and SHCST.

2. Planned Improvements include CSS sediment removal to maintain 90% pipe capacity and 10% system-wide I/ reduction
(Sewer Rehabilitation Program).

The Planned Improvements are extensive and must be planned and implemented carefully to avoid excessive disruption
in the system (existing flows are typically redirected as lining and repair work is completed) and to avoid the challenges of
multiple widespread work areas in one neighborhood and saturation of construction markets which can have a significant
adverse impact on costs. Table 3 summarizes the proposed project list and schedule for Planned Improvements as part
of the CSO plan. There are many projects associated with this work, therefore careful consideration was taken to schedule
these projects. Rehabilitation for larger diameter sewers will be staggered continuously, with two contracts under con-
struction at a time. For similar reasons, no more than two to three smaller diameter rehabilitation projects were generally
targeted for concurrent construction, for a total of four to five trenchless sewer rehabilitation projects at one time. These
44 sewer rehabilitation projects associated with this work within the HWPCF sewershed and included as part of the 2018
CSO LTCP Update will cost approximately $385 million in 2018 dollars and will take approximately 26 years to complete.
Accordingly, the District will recognize the incremental flow reduction from this work over a period that allows for the
logical sequencing of the projects.

These Planned Improvement projects were NOT included in the 2012/2014 CSO LTCP Update as they were not
known at that time and the need for implementing these projects has set a course for a different direction for
this 2018 Integrated CSO LTCP Update.
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‘ 2018 INTEGRATED LONG-TERM CSO CONTROL PLAN SUMMARY

Table 3 Planned Improvements Project List and Schedule

: Opinion of Probable
Project Reference Cost (SM)" Yri1-10 Yri1-20 Yr 21-26

Projects Focused on Large Diameter Rehabilitation

Farmington/ Homestead Avenue $8.4 ..

Cemetery Brook $3.8 ..

Broad Street $14.2 ..

Gully Brook Interceptor $14.5 ..

Franklin Avenue and Downtown $16.6 ..

Newington $6.4 ..

North and South Meadows $6.7 ..

West Hartford North $4.7 ..

Granby Street $16.3 ..

Connecticut River Interceptor $12.8 ..

West Hartford South $1.1 ..

Bloomfield Trunk Sewer $16.4 ..

0SBl and NSWBI $15.8 N

Jefferson Street Interceptor $12.0 ..

Total $M Spent (Annual CSO Reduction) € $104 (31MG) => € $55(16 MG) => €30 (0 MG) 2>
Projects Focused on Smaller Diameter Rehabilitation

I-4/N-30 $0.2

West Hartford SSES (2012-59) sno.

18-in to 21-in Brick $115 ]

Windsor Styrene $3.5 ..

North and South Meadows $3.7 ..

Bloomfield Styrene $2.6 ..

West Hartford Styrene $2.6 .

Windsor $73 .

Newington Styrene $3.5 ..

Gully Brook $6.9 ..

Lower North Branch $8.0 ..

Upper North Branch $6.8 ..

Newington $7.3 ..

Bloomfield $96 [ | ]

West Hartford $6.2 .

Park River Interceptor $10.6 ..

Franklin Avenue $13.9 ..

South Branch $14.3 ..

Folly Brook Trunk South $9.2 |

West Hartford South $12.7 ..

Folly Brook SSES #1 $104 e

Folly Brook SSES #2 $10.4 e

W. Hartford Remaining SSES $21.6 ..
Bloomfield SSES Contract 2 $5.7 e
Bloomfield SSES Contract 3 $6.5 ..
Bloomfield SSES Contract 4 $6.7 B
Bloomfield SSES Contract 5 $4.9 ..
Windsor SSES 2012-58 $4.9 e
Bloomfield SSES Contract 6 $44

Total $M Spent (Annual CSO Reduction) €$67 (18 MG) > €$105 (31 MG) > €$55 (16 MG)=>

1. Opinion of probable costs includes 25% contingency only.
Design/Bid - Construction
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2018 INTEGRATED LONG-TERM CSO CONTROL PLAN SUMMARY

Overview of Remaining CSO LTCP Update
The 2018 CSO LTCP Update presents a modified control plan to meet CO objectives for the remaining CSO
regulators using the latest baseline conditions from the extensive 2016/2018 hydraulic model updates. This
update incorporates the completed system improvements, ongoing projects, and the sewer rehabilitation
projects discussed above, and evaluates the relative costs of alternative CSO control approaches by drainage
district for the remaining CSO regulators discharging 324 MG in a typical year (see Figure 12). As required by
the CO, the recommended plan will eliminate the NBPR CSO regulators (N-2, N-4, N-9, and N-10) and control
the remaining CSOs in Hartford to the 1-year event.

In this section a comparison is provided between the technical approach in the prior
plan (2012/2014 CSO LTCP Update) and that in the current recommended plan (2018
CSO LTCP Update) including the reasons for the change if the approach is different.
This section also lays out the projects included in each CSO area with a generic sched-
ule to accomplish the projects if only the projects in that area were being completed.
The proposed overall schedule for all CSO projects is then provided. Appendix A
presents the 2018 CSO LTCP Update Recommended Plan.

51% Park River
A new approach is recommended for the Northern Hartford area CSOs differing from 4% [ Gully Brook

that in the 2012/2014 CSO LTCP Update. The previous plan proposed a deep rock tunnel 3% [l North Branch (to Park River)
storage system for CSO mitigation (North Tunnel and Granby Spur Tunnel). The 2018 j: = 2:;: 3::::;: Park River Condult)
evaluation showed that sewer separation can provide significant and cost-effective CSO 10% [l South Branch

reduction in the North Branch District (Granby and Blue Hills), Gully District, and North 17% | North Meadows

Meadows District. There are several reasons why sewer separation is the recommend-

ed alternative over the prior tunnel plan, as summarized in each CSO area discussed later in Figure 12 Remaining

. . . L , CSO Discharge After
this document. For instance, a sewer separation approach allows the District to systematically Planned Improvements by

rehabilitate and replace its aging sewer system in these areas to reduce I/l and provide multiple Percentage of Total CSO
system benefits, including CSO control. Sewer separation also allows the opportunity to provide

drainage benefits to areas that are experiencing localized flooding, such as the Blue Hills area,

and update aging water mains simultaneously (costs for water main improvements have not been included in

the separation projects). Ultimately, the two NBPR CSOs N-2 and N-4 will be eliminated with a combination of

sewer separation, I/l reduction and new pipes to convey wet weather flows further downstream. The District

understands that additional time is necessary to achieve this combined objective, but this is a better approach

which meets all needs and requirements, although prior studies suggest that the North Branch Park River will

still not meet its water quality objectives even after all CSOs to it have been eliminated due to other pollutants

such as from stormwater.

A deep rock CSO tunnel storage system remains part of the LTCP because it continues to be the most
cost-effective solution to control the Park River CSOs in the heavily congested, central portion of the city. The
proposed Downtown Tunnel is an 18,600-foot long, 18-foot diameter, 30 MG deep-rock tunnel from the SHCST
connection to Columbus Boulevard that will include drop shafts, odor control, consolidation piping, and asso-
ciated regulator structures to control the Park River and Farmington Area CSOs. The proposed plan includes
an 1,800-foot long, 8-foot diameter, shallow rock micro-tunnel boring machine connection to the N-25 CSO
regulator to control the Farmington Area CSOs. A comparison of tunnel storage plans between the 2012/2014
LTCP Update and 2018 LTCP Update is provided in Table 4.
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Table 4 Tunnel Storage Comparison

Tunnel Storage Component Start Location | End Location Diameter (ft) | Length (LF) | Storage (MG)

2012/2014 LTCP Update

SHCST HWPCF West Hartford 18 21,800 415
North Tunnel SHCST Loomis Street 16 20,900 31.0
Granby Spur Tunnel Loomis Street  Granby Street 16 9,700 14.5
Downtown Spur Tunnel' Asylum Street  Columbus 10 5,600 0
Boulevard
TOTAL 58,000 87.0
2018 LTCP Update
SHCST HWPCF West Hartford 18 21,800 4.5
Downtown Tunnel SCHST Columbus Blvd 18 18,600 29.8
Farmington Area (N-25) MTBM? Hawthorn Street Sigourney Street 8 1,800 0
TOTAL 42,200 71.3
1. Component intended for conveyance only. 2. MTBM = Micro-Tunnel Boring Machine

North Branch Park River CSOs

The North Branch Park River (NBPR) district includes 14 CSO regulators that were divided into
three groups: the Granby Area, the Farmington Area, and the Park Street CSO regulators. This
division follows designations used in the prior LTCP. The N-2 and N-4 CSO regulators in the
Granby Area and the N-9 and N-10 CSO regulators in the Farmington Area discharge to the
open North Branch Park River and are being eliminated.

Granby Area CSOs

The Granby Area includes only two NBPR CSO regulators, N-2 and N-4, that regulate flows from
the Granby Street Relief Trunk Sewer that connects downstream to the Homestead Avenue
Interceptor. Two Gully Brook CSO regulators, G-17A and G-17B, are included within this area
since they are located downstream along the Homestead Avenue Interceptor Extension and are
directly influenced by flows from the Granby Area.

The 2012/2014 LTCP Update included the North Tunnel, the Granby Spur Tunnel and consol-
idation conduits to capture CSOs from N-2 and N-4. The 2018 CSO LTCP plan for the Granby
Area recommends a combination of sewer separation, I/l reduction, Homestead Avenue
improvements, and regulator modifications as an alternative to tunnel storage to achieve the
CSO control goals at N-2, N-4, and G-17A. Figure 13 shows the recommendations from the 2018
CSO LTCP Update in the Granby Area. While the proposed sewer separation plan in the northern
area is slightly more expensive than the prior tunnel storage plan ($301 million for separation
plan versus $269 million for tunnel storage) and will take longer to construct, there are several
reasons why it is the recommended alternative. For the Granby Area CSOs, the recommended
plan has the following benefits over the prior tunnel plan:

1. The Blue Hills area experiences drainage conveyance and flooding issues, as evidenced by
the significant rain events on August 7, 2019 and August 23, 2019 that caused widespread
street flooding throughout the Granby Area. The tunnel storage plan would provide no
drainage benefit to the area as its purpose would only be to collect the discharge from the
CSO outfall. Alternatively, the proposed separation plan will provide additional drainage in
the area, and potentially a new storm outfall, which would improve the drainage conveyance
and reduce flooding in the local streets.

2. The sewer system in the area has an average age of 94 years and needs rehabilitation and
this rehabilitation work can be integrated into the sewer separation contracts.
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Figure 13 Granby Area CSOs

Note: HAI = Homestead Ave Interceptor; HAIE = Homestead Ave Interceptor Extension.
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2018 INTEGRATED LONG-TERM CSO CONTROL PLAN SUMMARY

3. The water system in the area has an average age of 73 years and has some of the highest density of
water main breaks in the District's system and requires replacement on many streets. This work can be
integrated into the sewer separation contracts, representing an overall savings in costs to ratepayers.

4. The Homestead Avenue Interceptor suffered a major pipe collapse just downstream of Albany Avenue in
2017 and the District has concerns about the long-term structural integrity of the remaining portions of
the interceptor. Replacement of the Homestead Avenue Interceptor (HAI Improvements) from N-4 to the
Woodland Street with a larger diameter pipe is recommended to address these concerns and improve this
aging interceptor. The HAI Improvements alone will also provide an intermediate CSO benefit by controlling
the N-4 regulator beyond the 1-Year Design Storm earlier than with the prior plan.

5. The Recommended Plan removes the stormwater from the sewer system, thus reducing transport and
treatment costs.

6. While the current CO requires completing all projects in the prior plan by 2029, the North Tunnel in the prior
plan cannot be completed until 2033 at the earliest. This Recommended Plan will provide steady progress
towards meeting CO goals. For example, discharges from N-4 can be mitigated to greater than 1-Year Design
Storm by 2027 with the HAI Improvements project and N-2 can be mitigated to 6-month level of control by
2027. Both these interim CSO reduction accomplishments are earlier in the program than the prior North
Tunnel alternative from the 2012/2014 CSO LTCP, which cannot provide any additional benefit to NBPR until
completion.

Table 5 summarizes the Recommended Plan changes for the Granby Area CSOs, while Table 6 summarizes
the project list and schedule.

Table 5 Recommended Plan Changes for Granby Area CSOs

Plan
CSO Regulator 2012/2014 LTCP 2018 LTCP Change
N-2, N-4, G-17A Consolidation to Granby Spur Tunnel and Sewer Separation, I/l Reduction, HAI Yes
Regulator Modifications Improvements, and Regulator Modifications
G-17B Not Active during 1-Year Design Storm Not Active during 1-Year Design Storm No

Table 6 Granby Area CSOs Project List and Schedule

Opinion oq Probable
Project Reference Cost (SM) le YrIO Yril-Yr20 Yr 21-Yr 30

Granby 7 Separation $13.6

Granby 8 Separation $1.5

Granby 9 Separation $1.5

Granby 10 Separation $16.6

Granby 3A Separation $12.7 ...

Granby 3B Separation $12.6 ...

Granby 6 Separation $14.6 ...

HAI Improvements $22.4 ...

Granby 1 Storm Outfall $13.2 ..

Granby Private A $121 ..
Granby Private B $121 ..
Total $M Spent (Annual CSO Reduction) €$89 (5.3 MG) > €$40 (3.0 MG) > €$24 (0 MG) >

1. Opinion of probable cost includes 25% construction contingency and 20% engineering.

Design/Bid . Construction
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2018 INTEGRATED LONG-TERM CSO CONTROL PLAN SUMMARY

Seven separation contracts will be scheduled continuously, with the last construction year overlapping with
the first construction year of the following separation contract. This was done per discussions with CTDEEP
in January of 2020 to require separation in the sensitive Granby area with discharges to the NBPR to be
completed faster. The original 2018 submittal showed one separation contract at a time with an estimated
six years of design/bidding/construction assumed for each contract, for a total of 24 years to complete the
separation work. The madification to the schedule to overlap first and last construction years of projects
allows the Granby separation to be performed in 18 years, six years faster than the original plan. A five-year
period of metering and two subsequent private inflow removal contracts will also be performed, if neces-
sary. The necessity for a potential new storm outfall will be assessed during the preliminary design of the
Granby Area sewer separation and, if needed, the schedule for construction of the outfall will be updated.
These sewer separation projects were prioritized in the overall schedule, which is discussed later. The total
cost of the 11 projects is $153.0 million in 2018 dollars. Completion of these projects will reduce CSOs
in a typical year by nearly 9 MG.

Farmington Area CSOs

The Farmington Area CSOs include nine regulators, including the N-9 and N-10 regulators that discharge
CSOs to the open NBPR and will be eliminated. The seven remaining CSO regulators in the area (N-12,
N-14, N-22, N-23, N-24, N-25, N-30) must be controlled to the 1-Year Design Storm.

The 2018 CSO LTCP for the Farmington Area CSOs has not fundamentally changed from the 2012/2014
CSO LTCP, as discussed further below. Figure 14 shows the Recommended Plan for the Farmington
Area CSO regulators in the 2018 CSO LTCP Update. Table 7 lists the Recommended Plan changes for the
Farmington Area CSOs, while Table 8 summarizes the project list and schedule.

Table 7 Recommended Plan Changes for Farmington Area CSOs

CSo Plan
Regulator 2012/2014 LTCP Update 2018 LTCP Update Change
N-9, N-10 NNBI Improvements, NNBI Relief Structure  NNBI Improvements, NNBI Relief Structure and  No

and Tunnel Storage Tunnel Storage
N-22 Controlled with N-9/10 Improvements Increase Dry Weather Connector Yes
N-12 New Combined Sewer Sewer Separation and Regulator Modifications  Yes
N-14, N-23, Consolidation to Tunnel Storage Consolidation to Tunnel Storage No
N-24, N-25
N-30 (I-4) Not Active during 1-Year Design Storm Regulator Modifications & Rehabilitation Yes

Table 8 Farmington Area CSOs Project List and Schedule

Opinion o{ Probable
Project Reference Cost (SM) Yr1-Yr10

NNBI Replacement/Relocation Project2 $375 . .
N-12 Separation $4.6 ...
NNBI Relief Structure $12.0 B

1. Opinion of probable cost includes 25% construction contingency and 20% engineering.

2. Includes N-22 dry weather connector. N-30 rehabilitation included under CSO Rehabilitation Project list. N-14,
N-23, N-24, and N-25 consolidation to the Downtown Tunnel is included in the Downtown Tunnel Project
(discussed in the Downtown Park River CSOs)

Design/Bid . Construction
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Figure 14 Farmington Area CSOs

Note: NNBI=New North Branch Interceptor; PRC=Park River Conduit; DWF=Dry Weather Flow

The existing NNBI crosses under the NBPR three times between Asylum and Farmington
avenues with siphons, creating maintenance issues and flow constraints. Elimination of the
N-9 and N-10 regulators requires a combination of system improvements that have been
refined since the prior plan, including a preliminary study of various routes for the NNBI
replacement, but the fundamental concept remains the same. The preliminary study also
evaluated the maximum capacity of the existing system if the pipe and siphons were cleaned
and it was determined that the existing pipe would have capacity deficiencies when it came
to eliminating the N-9 and N-10 CSO regulators. Thus, the recommended plan includes the
replacement of the NNBI with a new, larger interceptor on the west side of the NBPR which
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will eliminate three siphons. Additionally, like the prior plan, a new NNBI Relief Structure

will be connected to the proposed drop shaft and microtunnel extension to the Downtown
Tunnel near the N-25 CSO regulator. With this approach, these two CSO discharges to
the open NBPR are eliminated and the new CSO discharge to the Park River Conduit
is controlled to the 1-Year Design Storm.

An emergency repair of a collapsed pipe was completed in 2017 near N-22 and future work
is necessary to complete the repair and avoid additional collapses. The recommended plan
for the N-22 CSO regulator is to replace the dry weather flow pipe with a larger pipe to
address the defects and provide CSO control. The reason for the change from the prior plan
is to address the aging infrastructure.

The 2012/2014 CSO LTCP recommended regulator modifications to N-12 and a larger dry
weather connector pipe to increase conveyance. The 2018 CSO LTCP recommends sewer
separation and regulator modifications to reduce wet weather flows and achieve the 1-year
level of control in this basin. While the proposed $4.6 million sewer separation plan is slightly
more expensive than the prior $2 million pipe conveyance plan there are several reasons
why it is the recommended alternative. Like the Granby Area, sewer separation for the N-12
area will integrate the required sewer system rehabilitation of 110-year-old (on average)
sewer mains and replacement of 112-year-old (on average) aging water mains and will
remove stormwater from the sewer system which will reduce transport and treatment costs.

Like the 2012/2014 CSO LTCP, the N-14, N-23 and N-24 CSOs will be conveyed to the
Downtown Tunnel via consolidation conduits and the N-25 microtunnel. The N-25 CSO
regulator will be directly connected to the proposed drop shaft.

N-30 is anticipated to achieve the 1-year level of control by improving the conveyance
capability of the dry weather flow pipe through lining and weir adjustments. The reason

for the change is that activation of the N-30 CSO regulator during the 1-Year Design Storm
was not known during the development of the 2012/2014 CSO LTCP and the 2018 CSO LTCP
addresses this through the recommended improvements.

The NNBI Replacement/Relocation project will achieve elimination of overflows from N-9
and N-10 to the NBPR. The additional projects will achieve 1-year level of control at the
remaining Farmington Avenue CSOs. The NNBI Replacement/Relocation project will be
prioritized in the overall schedule. While the NNBI Relief Structure can be implemented in
approximately four years, it should be constructed after the Downtown Tunnel because it
redirects wet weather flow from the NNBI to the tunnel storage system. Total cost of the
three projects is $54.1 million in 2018 dollars. Completion of these projects will reduce
the typical year CSO by 31 MG.
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Park Street CSOs

There are three CSO regulators along Park Street, in the NBPR District, that were originally
grouped together to integrate improvements with the Hartford CTfastrak Busway project.
The project was developed under a preliminary design report in 2013 that considered several
alternatives for control of these CSO regulators. The 2012/2014 CSO LTCP recommendations
remain unchanged and include sewer capacity improvements, sewer separation, drainage
system improvements, and consolidation of these three regulators to a new CSO regulator
on Park Street to establish the 1-year level of control, as shown on Figure 15 and Table 9.

The timeline to implement this $23.9 million (2018 dollars) project is provided in Table 10. The
project could be constructed at any time and its actual proposed implementation schedule
will be provided as part of the Integrated Plan. Completion of this project will reduce the
typical year CSO by 18 MG.

Table 9 Recommended Plan Changes for Park Street Area CSOs

Plan
CSO Regulator 2012/2014 LTCP Update 2018 LTCP Update Change
N-28A, N-28B, N-29  Sewer Capacity Improvements, Sewer =~ Sewer Capacity Improvements, Sewer  No

Separation and New CSO Regulator

Separation, and New CSO Regulator

Table 10 Park Street Area CSOs Project List and Schedule

Opinion o{ Probable
Project Reference Cost (SM) Yr1-Yr10
Park Street Phase |, Il, and Ill Improvements $23.9 ---

1. Opinion of probable cost includes 25% construction contingency and 20% engineering.

Design/Bid . Construction
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Figure 15 Park Street Area CSOs
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Gully Brook Area CSOs

The Gully Brook Area CSOs include 10 remaining regulators that interconnect with the Gully
Brook Interceptor and the Gully Brook Conduit. The Gully Brook Interceptor runs parallel to
the Gully Brook Conduit and has three separate siphons that cross under the Gully Brook
Conduit, creating maintenance issues and flow constraints. Each of the remaining Gully
Brook Area CSOs is strongly influenced by sewer system surcharging along the Gully Brook
Interceptor. The G-13E, G-15, and G-23 regulators have no CSO discharges during the 1-Year
Design Storm with implementation of the Planned Improvements.

The 2018 CSO LTCP for the remaining seven CSO regulators in the Gully Brook Area has
been modified from the prior 2012/2014 CSO LTCP to feature sewer separation and regulator
modifications to achieve CSO control. The 2012/2014 CSO LTCP included consolidation
conduits to convey flows from the largest CSO regulators (G-2, G-9, and G-10) to the Granby
Spur Tunnel at Keney Park, combined with regulator modifications at G-8, G-11, and G-12.
However, sewer separation is advantageous for the Gully Brook Area since the Gully Brook
Conduit runs through the center of the area and serves as the major storm drain for most

of these CSOs. In addition, there are partially separated areas in the upstream reaches that
can be separated with new drain extensions to the Gully Brook Conduit. Figure 16 shows
the Recommended Plan for the Gully Brook Area CSO regulators from the 2018 CSO LTCP
Update. Table 11 summarizes the Recommended Plan changes for the Gully Brook Area
CSOs, while the project schedule and list are summarized in Table 12.

Separation minimizes the surcharge along the Gully Brook Interceptor and benefits
downstream interceptors by removing excessive wet weather flow. This maximizes the
conveyance capacity of the Homestead Avenue Interceptor and supports the modified CSO
control approach for the Granby area. The recommended plan includes full separation and
private I/l removal (if required) in approximately 380 acres of combined sewer area from G-2
through G-12. Regulator madifications would also be required to meet CSO control goals.
Like the Granby Area, sewer separation in the Gully Brook Area will integrate the required
sewer system rehabilitation of 90-year-old (on average) sewer mains and the replacement
of 95-year-old (on average) water mains and will remove stormwater from the sewer system
which will reduce transport and treatment costs.

Table 11 Recommended Plan Changes for Gully Brook Area CSOs

Plan
€SO Regulator’ 2012/2014 LTCP 2018 LTCP

G-2, G-9, G-10 Consolidation to Granby Spur Tunnel ~ Sewer Separation, I/I Reduction, and
Regulator Modifications

G-8, G-1, G-12 Regulator Modifications Sewer Separation, I/ Reduction, and Yes
Regulator Modifications

G-13E, G-13W, G-15 Regulator Modifications Regulator Modifications No

G-23 Not Active during 1-Year Design Storm  Not Active during 1-Year Design Storm No

1. G-14 and G-20 were eliminated in 2013 and 2016, respectively. G-19 and G-21 are grouped with the
Park River Area CSOs. G-17A and G-17B are grouped with the Granby Area CSO regulators
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Table 12 Gully Brook Area CSOs Project List and Schedule

Opinion oq Probable
Project Reference Cost(SM) Yr1-10 Yri1-20 Yr21-24

G-10/12 Separation ...

G-9/11/23 Separation $10 6
G-2 Separation Phase | $15.2 ...
G-2 Separation Phase Il $174 ...

Additional Separation - | $1.4 ...
Additional Separation - Il $11.3 ...

Gully Private Removal $10.2 ..

1. Opinion of probable cost includes 25% construction contingency and 20% engineering.

Design/Bid . Construction

Six separation contracts will be scheduled continuously, with one separation contract at

a time under construction to avoid overwhelming and negatively impacting the surround-
ing community. Nearly 25 years is required to perform the sewer separation work when
factoring in subsequent private inflow removal (if necessary). The actual timing of these
projects was evaluated as part of the development of the Integrated Plan schedule, which is
discussed later. Total cost of the seven projects is $83.5 million in 2018 dollars. Completion
of these project will reduce the typical year CSO by 12 MG.

North Meadows District CSOs

The North Meadows District includes eight CSO regulators. Two of the eight CSO regulators
(NM-10 and NM-14) are located at the downstream end of the North Meadows District and
have been included with the Downtown Park River Area CSOs. The six remaining regulators
include NM-2, NM-3, and NM-4 (which regulate flow from the Tower Avenue area up-
stream of the Northeast Interceptor) and NM-5, NM-6, and NM-7 (located at the end of the
Northeast Interceptor and the start of the Connecticut River Interceptor).

The 2018 CSO LTCP for the North Meadows District CSOs includes modification from the
2012/2014 CSO LTCP that included consolidation to the North Tunnel to address NM-2,
NM-3, and NM-4 and new combined sewer and consolidation to the North Tunnel to
address NM-5, NM-6, and NM-7. The changes in the 2018 CSO LTCP include sewer rehabili-
tation in the separated Tower Avenue area that is regulated by NM-2 and NM-3, since these
regulators remain active during the 1-Year Design Storm and wet weather flow from this area
also contributes to CSOs at NM-4.

While the sewer rehabilitation also benefits NM-4, additional work is necessary for control
of NM-4 to a 1-Year Design Storm. The alternative to tunnel storage is replacement of the
existing Northeast Interceptor from NM-4 to NM-5 with a larger pipe to minimize interceptor
surcharge and to achieve 1-Year Design Storm CSO control at NM-4. This is preferred to a
consolidation pipe to a tunnel or otherwise because it addresses the significant mainte-
nance concerns for the aging Northeast Interceptor.
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The upstream tributary area regulated by NM-5, NM-6, and NM-7 is partially separated, with
sanitary sewers recombining just upstream of the CSOs. Fully separating these partially sep-
arated areas along with additional combined areas upstream of these regulators significantly
reduces overflows at these three regulators. However, the combination of upstream sewer
separation and I/l removal in the Tower Avenue area will not control NM-5 CSO to a 1-Year
Design Storm and a satellite CSO storage facility (31 MG) is recommended at NM-5 to address
the remaining CSO volume.

Figure 17 shows the Recommended Plan for the North Meadows CSOs in the 2018 CSO

LTCP Update. Table 13 summarizes the Recommended Plan changes for the North Meadows
CSOs, while Table 14 summarizes the project list and schedule. Like the Granby and Gully
Areas, sewer separation in the North Meadows Area will integrate the required sewer system
rehabilitation of 90-year-old (on average) sewer mains and the replacement of 95-year-old (on
average) water mains and will remove stormwater from the sewer system which will reduce
transport and treatment costs.

Table 13 Recommended Plan Changes for North Meadows District CSOs

Plan
CSO Regulator | 2012/2014 LTCP 2018 LTCP Change
NM-2, NM-3 Consolidation to North Tunnel  Sewer Rehabilitation and Regulator Modifications Yes
NM-4 Consolidation to North Tunnel  Sewer Rehabilitation, Regulator Modifications, and NEI Replacement  Yes
NM-5 Consolidation to North Tunnel  Sewer Separation, NEI Replacement, and Consolidation to Satellite Yes
Storage
NM-6, NM-7 Consolidation to North Tunnel  Sewer Separation and NEI Replacement Yes

1. NM-10 and NM-14 grouped with the Downtown Park River Area CSOs.

Table 14 North Meadow CSOs Project List and Schedule

Opinion o{ Probable
Project Reference Cost (SM) Yr1-Yr10 Yr11-Yr20

Tower Ave Rehabilitation $34

Northeast Interceptor
NM-5/6/7 North Sewer
NM-5/6/7 South Sewer
NM-5 Site Storage

$18.6 ][]

$12.2 ] ]

$16.2 ] ]

s EEm

1. Opinion of probable cost includes 25% construction contingency and 20% engineering.

Design/Bid . Construction

The Northeast Interceptor and two sewer separation projects will be staggered one after
another to mitigate construction impact to the community. Design of the NM-5 site storage
cannot begin until the sewer separation, sewer rehabilitation, and Northeast Interceptor
replacement projects are complete, because there needs to be enough time to properly meter
the system after those projects are implemented to understand the remaining wet weather
flow that will need to be controlled with the NM-5 site storage. The actual timing of these
projects was evaluated as part of the development of the Integrated Plan schedule, which is
discussed later. Total cost of the five projects is $124.7 million (2018 dollars). Completion of
these project will reduce the typical year CSO by 43 MG.
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Park River Area CSOs

Tunnel storage remains the most cost-effective and practical approach for the Park River
Area CSOs because of the large facilities required to address these high-volume CSO
discharges and the lack of available and practical sites for facilities in the dense downtown
area. The Park River area was broken into two groups of CSO regulators, like the 2012/2014
CSO LTCP Update, with one grouping for the Downtown Park River CSOs and another
grouping for the Upstream Park River CSOs.

Downtown Park River CSOs

The Downtown Park River Area CSOs include 16 CSO regulators (P-1, P-2, P-3, P-4, P-5, P-9,
P-10, P-1A, P-12, P-13, P-26, G-19, G-21, NM-10, NM-14, and SM-2) located south of the Park
River Interceptor and regulators from adjacent districts that were added to this grouping
because of their proximity to the proposed Downtown Tunnel.

The 2018 CSO LTCP for the Downtown Park River CSOs includes only minor changes from the
2012/2014 CSO LTCP, with tunnel storage remaining the primary solution to control CSOs. The
Downtown Spur Tunnel in the 2012/2014 CSO LTCP has evolved into the Downtown Tunnel,
with tunnel storage still extending east to the P-1 CSO regulator. Consolidation conduit piping
and five drop shafts will convey flows in a similar manner from ten Downtown Park River CSOs
(P-1, P-2, P-4, P-5, P-9, P-10, P-T1A, P-12, P-13, and P-26) to the Downtown Tunnel. The 2018

CSO LTCP continues to propose a new CSO regulator directly on the Park River Storm Drain

to consolidate and convey flows to the Downtown Tunnel from the four CSO regulators (P-10,
P-11A, P-12, and P-13) that currently discharge to the Park River Storm Drain.

Moadifications to SM-2 Regulator, including a modulating CSO gate to convey more flow to
the HWPCF, maximize interceptor storage in storms up to 1-year, and minimize interceptor
surcharge during storms greater than 1-year, remain part of the plan. The recommended plan
is to install structure modifications for a modulated gate valve(s) to dynamically close SM-2
during storm events up to the 1-year event but allow the District to regulate flows during
larger storm events to avoid excessive surcharge and maximize flows to the HWPCF.

The 2012/2014 CSO LTCP included a new combined sewer pipe for the G-19 and a consolida-
tion conduit to the Downtown Tunnel for G-21. These components present several challenges
due to potential conflicts with existing infrastructure. Localized solutions were evaluated

for the 2018 CSO LTCP and the recommended plan now features a combination of sewer
separation and sewer system rehabilitation in both areas. This change was made because
these alternatives were identified as the most cost-effective solution for 1-year CSO control.
Like other areas, they also will integrate replacement of aging water mains and will remove
stormwater from the sewer system which will reduce transport and treatment costs.

NM-10 will be addressed after implementation of North Meadow and Park River projects
by replacing the existing regulator weir with a modulated gate that would be closed during
storms up to the 1-Year Design Storm and opened in larger events to relieve interceptor
surcharge, like the proposed modifications to the SM-2 regulator. NM-14 is not active in the
1-Year Design Storm but does activate three times during the typical year simulation.
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If necessary, the existing dry weather connector pipe could be replaced to achieve typical year CSO
control goals at this regulator.

Figure 18 shows the recommended plan for the Downtown Park River CSOs in the 2018 CSO LTCP
Update. Table 15 summarizes the Recommended Plan changes for the Downtown Park River CSOs,
while Table 16 summarizes the project list and schedule.

Table 15 Recommended Plan Changes for Downtown Park River Area CSOs

Plan
CSO Regulator | 2012/2014 LTCP 2018 LTCP Change
P-1, P-2, P-4, Downtown Spur Tunnel Downtown Tunnel No
P-5, P-9, P-26
P-3 Not Active during 1-Year Design Storm Not Active during 1-Year Design Storm No
P-10, P-11A, P-12, New CSO Regulator to Downtown Spur New CSO Regulator to Downtown Tunnel No
P-13 Tunnel
G-19 New Combined Sewer to HAIE Sewer Separation Yes
G-21 Downtown Spur Tunnel Sewer Separation and Increase DWF Yes
Connector
NM-10 Regulator Controlled by System Replace with Modulated Gate Structure No
Modifications
NM-14 Regulator Controlled by System New Combined Sewer to Replace DWF Yes
Modifications
SM-2 Regulator Controlled by System Modulating Valve and Chamber No
Modifications Improvements

Table 16 Downtown Park River CSOs Project List and Schedule

Opinion oq Probable
Project Reference Cost (SM) le Yr10 Yril-Yr20

G-21 Sewer Separation $4.5

G-19 Sewer Separation $2.5 ..
NM-14 Combined Sewer $0.7 .

SM-2 Chamber $1.8 .

NM-10 Modulated Gate $4.2

N
Downtown Tunnel $380.0 ......

1. Opinion of probable cost includes 25% construction contingency and 20% engineering.

Design/Bid . Construction

Like for other areas, the two separation contracts will be staggered and integrate sewer rehabilitation
and water main replacement into the project. The actual timing of these sewer separation and reg-
ulator modification (SM-2, NM-14, and NM-10) projects was evaluated as part of the development of
the Integrated Plan schedule, which is discussed later. The implementation of the Downtown Tunnel
project is also discussed later under the Integrated Plan schedule development, which includes
consideration for the magnitude of this project and its impact on the rate payers. Total cost of the six
projects is $393.7 million in 2018 dollars. The Downtown Tunnel is necessary to achieve the level of
control at some of the Upstream Park River CSOs, and therefore a portion of the cost is associated
with those CSOs.
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Figure 18 Downtown Park River Area CSOs
Note: CRI=Connecticut River Interceptor; PRC=Park River Conduit; PRAC=Park River Auxiliary Conduit; PRSD=Park River Storm Drain.
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Upstream Park River CSOs

The Upstream Park River CSOs include 10 regulators (P-14, P-15, P-15A, P-16, P-16A, P-18, P-19, P-23,
P-24, and P-29) located upstream of the Park River Interceptor and Park River Conduit intersection
near Capitol Avenue. Like the Downtown Park River CSOs, the 2018 CSO LTCP for the Upstream
Park River CSOs includes only minor modifications to the 2012/2014 CSO LTCP, with tunnel storage
remaining the primary solution. The P-18 and P-29 regulators are not active during the 1-Year
Design Storm.

Figure 19 shows the 2018 CSO LTCP recommended plan to connect the Upstream Park River CSO
regulators to the Downtown Tunnel via two drop shaft locations. One consolidation pipe network
collects the P-14, P-15, P-15A, and P-19 CSO regulators and the other collects the P-23 and P-24
CSO regulators.

The 2012/2014 CSO LTCP proposed a new combined sewer to control overflows at the P-14,

P-15, P-23, and P-24 regulators, which was intended to direct wet weather flows to consolidation
conduits and the prior North Tunnel alignment. Since the proposed Downtown Tunnel alignment is
closer to these regulators than the North Tunnel, the new plan includes consolidation conduits for
these four regulators to the Downtown Tunnel.

P-16 and P-16A currently overflow into the Park River Auxiliary Conduit at Broad Street and Park
Street which is a highly developed location with utility concerns that make pipeline construction
very challenging. During recent inspections of the sewers in the area, an existing drop-shaft to the
Jefferson Street Interceptor was identified. Wet weather flow from a substantial portion of the Broad
Street Sewer tributary area could be directed to the Jefferson Street Interceptor via a new regulator
and modifications to the existing drop shaft. This new connection to Jefferson Street Interceptor,
identified as the Broad Street Shaft Diversion project, eliminates the need for large consolidation
pipes from P-16 and P-16A to the Downtown Tunnel from the prior LTCP. This change was made as
it is more cost-effective for 1-year CSO control and will require less disruption to the area.

Table 17 summarizes the Recommended Plan changes for the Upstream Park River CSOs in the
2018 CSO LTCP, while Table 18 presents the project list and schedule.

Table 177 Recommended Plan Changes for Upstream Park River Area CSOs

gggulator 2012/2014 LTCP Update 2018 LTCP Update EEannge
P-14, P-15, New Combined Sewer to North Tunnel Consolidation to Downtown Tunnel No
P-23, P-24

P-15A Not Active during 1-Year Design Storm Not Active during 1-Year Design Storm No
P-16, P-16A New CSO Regulator to North Tunnel Regulator Modifications Yes
P-18 Not Active during 1-Year Design Storm Not Active during 1-Year Design Storm No
P-19 Not Active during 1-Year Design Storm Consolidation to Downtown Tunnel Yes
P-29 Not Active during 1-Year Design Storm Not Active during 1-Year Design Storm No
MDC
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Figure 19 Upstream Park River Area CSOs
Note: JSI=Jefferson St Interceptor; PRC=Park River Conduit; PRAC=Park River Auxiliary Conduit; PRI=Park River Interceptor.

Table 18 Upstream Park River CSOs Project List and Schedule
T

Broad Street Shaft Diversion $9.6 --

1. Opinion of probable cost includes 25% construction contingency and 20% engineering.

Design/Bid . Construction
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The Broad Street Shaft Diversion is the only new project required for this group of CSOs, as
the others will be controlled by the Downtown Tunnel and those project costs are included
in the $380 million under the Downtown Park River CSOs. Total cost of the Broad Street
Shaft Diversion project is $9.6 million in 2018 dollars. The construction of the SM-2 Chamber
Improvements is necessary for the implementation of the Broad Street Shaft Diversion.
Without the improvements at SM-2, the Broad Street Shaft Diversion could have adverse
impacts on the sewer system. The actual timing of these projects was evaluated as part of
the development of the Integrated Plan schedule, which is discussed later.

Summary of All Park River CSOs
The total cost for all projects in the Park River CSO Area is $403.3 million in 2018 dollars.
Completion of these projects will reduce the typical year CSO by 180 MG.

South Branch Park River CSOs

The South Branch Park River (SBPR) District includes 18 CSO regulators that have been
divided into three sub-groups, the Southern South Branch, the Middle South Branch, and the
Northern South Branch CSO regulators. The 10 Southern South Branch CSO regulators (S-19,
S-21,S-23, S-24, S-25, S-26, S-27, S-28, S-29, and S-30) have already been incorporated into
the SHCST project and will be controlled to the 1-Year Design Storm.

There are eight CSO regulators remaining in the Middle and Northern SBPR groups. The
three Middle SBPR regulators (S-14, S-15, and S-16) control flow into or along the Cemetery
Brook Branch Interceptor. For the five Northern SBPR regulators, one CSO regulator (S-8)
controls flow into the New Southwest Branch Interceptor, and four regulators (S-3, S-10, S-12,
and S-13) control flow into the Old South Branch Interceptor.

The Recommended Plan for the Middle SBPR CSOs has not changed from the 2012/2014
CSO LTCP. These CSOs remain connected to the tunnel storage system via a drop shaft to
the Downtown Tunnel, which is along the same alignment as the North Tunnel from the prior
plan through this area.

The Recommended Plan for the Northern SBPR CSOs has been modified to address the
significant maintenance issues identified along the flat-sloped Old South Branch Interceptor
and the Hamilton Street siphon, including pipe plugging and heavy sedimentation that con-
tributes to CSO discharges at S-10 and S-12. The 2012/2014 CSO LTCP included a new com-
bined sewer and consolidation of these regulators to the North Tunnel. The changes in the
2018 CSO LTCP include a new combined sewer pipe from Hamilton Street to the Jefferson
Street Interceptor through Pope Park, to re-direct Old South Branch Interceptor flows away
from the problematic siphon at Hamilton Street, and Old South Branch Interceptor replace-
ment to the S-10 regulator. The new Old South Branch Interceptor and new Pope Park pipe
will connect to the deeper Jefferson Street Interceptor and have a steeper slope which will
increase capacity, reduce sediment, reduce CSO discharges at S-3, S-10, and S-12, and allow
for abandonment of the Hamilton Street siphon.
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CS0 Regulator
S-19 thru S-30
S-14, S-15, S-16

S-3, $-10, S-12,
S-13

S-8

The recommended improvements in the 2012/2014 CSO LTCP for S-13 include connecting the
S-13 outfall pipe directly to the Old South Branch Interceptor and use of the S-12 regulator as an
intra-system relief point. The alternative in the 2018 CSO LTCP includes regulator modifications
and a new combined sewer to the Old South Branch Interceptor to eliminate S-13 as a CSO
discharge regulator and convert it to an intra-system regulator. The two plans are similar with the
2018 CSO LTCP incorporating the refined recommendations from the ongoing preliminary design
for the area.

The S-8 CSO regulates flows to the New Southwest Branch Interceptor from a combined sewer
area in Hartford that receives significant dry and wet weather flow from portions of the sepa-
rated sewer system in West Hartford. The S-8 regulator discharges CSO to Kane Brook, which
is a Class A waterway. The District is planning to relocate the S-8 outfall by increasing the size
of the New Park Avenue Interceptor to direct excess wet weather flow away from Kane Brook
to the SBPR. A portion of this pipe alignment was already constructed by CTDOT as part of

the CTfastrak Busway Project and the District is planning to complete the relocation plan that
includes a new CSO structure that will be controlled to the 1-Year Design Storm and outfall to
the SBPR. The recommended plan for S-8 also includes I/1 reduction through sewer rehabilita-
tion in the West Hartford tributary to S-8. In addition, I/1 reduction in West Hartford will reduce
surcharging on New Park Avenue after the S-8 relocation is implemented. This is a change from
the 2012/2014 CSO LTCP which included a consolidation conduit, drop shaft, and connection to
the North Tunnel. The reason for change is because the 2018 CSO LTCP is a more cost-effective
solution and it builds off the portion of the pipe already constructed by the CTDOT after the
2012/2014 CSO LTCP alternatives analysis was completed.

Table 19 summarizes the Recommended Plan changes for the SBPR CSOs in the 2018 CSO LTCP,
while Table 20 summarizes the project list and schedule. Figure 20 shows the Recommended
Plan for the Middle and Northern SBPR CSOs and the proposed connection to the Downtown
Tunnel.

Table 19 Recommended Plan Changes for South Branch Park River CSOs

2012/2014 LTCP 2018 LTCP E:fannge
Consolidation to SHCST Consolidation to SHCST No
Consolidation to North Tunnel Consolidation to Downtown Tunnel No
Consolidation to North Tunnel and Regulator ~ OSBI Replacement, Pope Park Pipe and Yes

Modifications Regulator Modifications

New S-8 Regulator, New Combined Sewer and New S-8 Regulator, New Combined Sewer, I/l Yes
Consolidation to North Tunnel Reduction and New Outfall

Table 20 South Branch Park River CSOs Project List and Schedule

Opinion o{ Probable
Project Reference Cost (SM) Yr1-Yr10

Kane Brook (S-8 and S-13) $30.9 ---
1

OSBI Replacement and Pope Park Pipe $n.3

1. Opinion of probable cost includes 25% construction contingency and 20% engineering.

Design/Bid . Construction
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NSWBI=New Southwest Branch Interceptor; OSBI=0ld South Branch Interceptor.
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Total cost of the two projects is $42.2 million in 2018 dollars. The actual timing of these projects
was evaluated as part of the development of the Integrated Plan schedule, which is discussed later.
The Downtown Tunnel and costs/work associated with it are also part of the CSO control plan for
these regulators. The Downtown Tunnel is discussed in the Downtown Park River CSOs section of
this document. Completion of these projects will reduce the typical year CSO by 31 MG.

Implementation Schedule Changes for
2018 CSO LTCP Update

The project scoring and ranking, financial capability assessment, recommended Integrated Plan,
and the proposed Implementation Schedule to address the District's current needs and meet
regulatory requirements are presented in Volume 3. The initial stages of the Integrated Plan
development were conducted with direct feedback from, and participation in a series of workshops
with, CTDEEP throughout 2018. Additional workshops were held with CTDEEP and the District to
collectively score and rank projects. The wastewater collection system, WPCFs, wastewater pump-
ing station, and 2018 CSO LTCP Update projects were scored and ranked using the same process.
Although scoring and ranking were not performed for the stormwater projects (excluding flood
control projects) that have been identified, these needs were included as part of the Integrated
Plan since they represent additional costs incurred by District ratepayers. Refer to EPA's Integrated
Municipal Stormwater and Wastewater Planning Approach (https://www.epa.gov/npdes/integrat-
ed-planning-municipal-stormwater-and-wastewater). Additional costs not included that will be paid
by rate payers during implementation of the Integrated Plan include flood control system improve-
ments and addressing per- and poly-fluoroalkyl substances (PFAS) reduction requirements.

The Implementation Schedule was developed using logic and rationale to prioritize (based on
ranking results) and sequence projects to limit the number of active construction projects in any
given area and limit the number of similar projects being bid at the same time. To determine an
appropriate and realistic schedule, projects were not scheduled based solely on project scoring
and ranking. The prioritization and sequencing resulted in some comparatively higher ranked
projects needing to be performed later in the implementation timetable for multiple reasons. This
includes stabilizing yearly spending to avoid peaks and valleys of spending, except for ongoing
CWP projects and the future Downtown Tunnel. The Downtown Tunnel was scheduled after the
debt from the HWPCF, RHWPCF, and SHCST projects are substantially paid off with construction
of the Downtown Tunnel proposed to commence in the late 2030s. Delaying the Downtown Tunnel
design and construction also allows the District to operate the SHCST to gain the benefit of lessons
learned prior to designing the second tunnel system. Additionally, flow metering in the 2030s can
be completed to determine the actual flow reduction achieved at that time from the sewer rehabil-
itation and separation work proposed over the next 20 years. This will allow for the proper sizing of
the second tunnel system.

Project schedules were further modified to avoid having many similar projects occurring simul-
taneously and prevent construction market saturation which can result in inflated construction
bids by Contractors, which the District has experienced in the past for sewer separation and
rehabilitation contracts. Additionally, implementation aims to avoid construction project congestion
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to mitigate disruption and traffic impacts to residents. Priority was also given to the rehabilitation
and Granby area separation projects, as it was important to have these performed subsequently
one after another to keep the many projects involved completed in a timely manner. Using this
logic and sequencing rationale to develop the implementation schedule, it became evident that a
40-year schedule would be required. The recommended schedule includes a significant amount
of asset renewal that can be achieved earlier in the schedule, while simultaneously achieving
progressive CSO reductions.

The full implementation schedule includes both CWP/IP and Capital Improvements Plan (CIP)
projects forecasted for 40 years. CWP/IP project costs are directly related to the CO/CD, nitrogen
reduction, the SSO Master Plan, and the 2018 CSO LTCP Update, which must be completed to
improve the system and attain compliance with the regulatory objectives and requirements. The
CIP projects include additional improvements that are not all directly related to CSOs or other
regulatory objectives, but which must be completed by the District. These projects may include
pump station or WPCF upgrades that are unrelated to CSO, SSO, or nitrogen reduction, as well as
facility and other projects that are split between water and sewer as “combined” projects.

The 2018 CSO LTCP projects by CSO grouping and opinion of probable costs are summarized

in Table 21. The proposed implementation schedule for the 2018 CSO LTCP projects sorted

by ranking is included in Table 22. Appendix B and C shows the same CSO implementation
schedule by drainage area and by year, respectively. Discussions with CTDEEP in 2019/2020
resulted in some modifications to the proposed implementation schedule, per January 6, 2020
discussion with CTDEEP. The Granby separation contracts were moved up in the schedule, with
the last separation contract now ending in 2036 as opposed to 2042. The HAI Improvements
project has also been moved ahead in the proposed schedule, with design now scheduled to start
in 2022 instead of 2027, as originally submitted as requested by CTDEEP in an October 2, 2019
meeting, as it controls N-2, which discharges to NBPR, to greater than 1-Year Design Storm sooner
in the program. As a result, some projects were moved later in the schedule than shown in the
original 2018 submission in order to maintain affordability to ratepayers. As an example, the Park
Street Phase |, Il, and Ill Improvements project was revised to have its completion date extended
from 2028 to 2037. Due to ongoing review with CTDEEP, many of the projects originally targeted
for 2019 design or construction will be pushed back to 2020 or later depending on the timing of
CTDEEP approval of the CSO LTCP/IP. In a similar fashion, should approval be delayed beyond
Spring of 2020, scheduling for all projects will be adjusted accordingly.

Figure 21 demonstrates the cash flow per year that is projected from the Integrated Plan im-
plementation schedule (attached as Appendix D), along with yearly spending totals since the
beginning of the CWP. This shows the expected reduction in spending from 2023 to the middle
of the 40-year program, which will allow the average expenditure to decrease to a more prudent
level when construction begins on the Downtown Tunnel and debt from the early part of the
program has been largely retired.
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Table 21 2018 LTCP Update Recommended Plan Projects and Costs

Recommended Plan Project Opinion of Probable Cost " (SM)

Planned Improvements

Sewer System Rehabilitation in HWPCF Sewershed? $385.5
Granby CSOs
HAI Replacement and Garden Street (N-4) $22.4
Sewer Separation (N-2 and N-4) $117.4
N-2 Outfall Pipe $13.2
Subtotal $153.0
Farmington and Park Street CSOs
NNBI Improvements (N-9, N-10, N-22) $375
NNBI Relief Structure $12.0
Sewer Separation (N-12) $4.6
Park Street Improvements (N-28A, N-28B, N-29) $23.9
Consolidation to Downtown Tunnel $331
Subtotal S
Gully Brook CSOs
Sewer Separation (G-2, G-9/11/23, G-10, G-12) $83.0
Regulator Modifications $0.5
Subtotal $83.5
North Meadows CSOs
Tower Avenue Area Sewer Rehabilitation $3.4
NEI Replacement $18.6
Sewer Separation (NM-5/6/7) $28.4
North Meadows District Satellite Storage Facility $74.3
Subtotal $124.7
Park River Area CSOs
Downtown Tunnel and Consolidation Conduits $3384
Broad Street Shaft Diversion (P-16 and P-16A) $9.6
SM2 Valve Chamber Improvements $1.8
NM-10 Regulator Replacement $4.2
Sewer Separation (G-19 and G-21) $7.0
Regulator modifications, new NM-14 combined sewer $4.1
Subtotal $365.1
South Branch Park River CSOs
OSBI Replacement and Pope Park Pipe $10.2
S-13 Elimination $3.3
S-8 Elimination $276
Consolidation to Downtown Tunnel (S-14/15/16) $5.8
Regulator modifications, Increase DWF (S-3 and S-12) $0.9
Subtotal $47.8
Total $1.27 Billion

1. Opinion of probable costs are in 2018 dollars. Costs include estimates for design, construction
engineering, and contingencies based on the appropriate level of design for each project.

2. Sewer System Rehabilitation excludes $14.5 million for sewer rehabilitation that is part the sewer
separation project costs.
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2018 INTEGRATED LONG-TERM CSO CONTROL PLAN SUMMARY ‘

Figure 21 Sewer CWP/IP Spending 2007-2058 (excludes CIP)
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Note: All costs are in hundreds of millions. Costs from 2007 to 2018 are nominal costs. Costs from 2019
through 2058 are escalated at a 4% annual rate.
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There are 80 individual CSO abatement projects in the 2018 CSO LTCP Update. The pro-
posed schedule includes 26 projects that will be completed by December 2029, including
the elimination of CSO regulators N-9 and N-10. These 26 projects, coupled with previously
completed and ongoing projects, will result in a 64 percent CSO reduction in a typical year
from pre-CWP overflow volume by 2029. A highlighted summary of the system improve-
ments required to meet Consent Order CSO control requirements includes:

é Elimination of all CSOs to Wethersfield Cove completed by December 2023, as required.

é Elimination of the N-9 and N-10 CSOs to NBPR completed by December 2024, exceeding
the 2029 CO requirement.

é Elimination of the N-2 and N-4 CSOs to NBPR completed by December 2036 (assuming
private I/l removal is not required). However, implementation of Recommended Plan
will provide steady progress towards meeting Consent Order goals. For example,
discharges from N-4 can be mitigated to greater than 1-Year Design Storm by December
2027 with the HAI Improvements project and N-2 can be mitigated to a greater level
of control of a 6-month storm by December 2027 with separation projects. All these
interim CSO reduction accomplishments are earlier in the program than the prior North
Tunnel alternative from the 2012/2014 CSO LTCP, which cannot be completed, or provide
any additional benefit to NBPR, until 2033 at the earliest. Figure 22 shows the steady
progress reducing CSOs that discharge to the NBPR during a typical year from 12 MGs
today on average down to zero by 2037.

é By 2044, 94 percent of the CSO will be eliminated in a typical year from pre-CWP

overflow volume, while only 14 regulators will be active in the 1-Year Design Storm,
compared to 77 today

é Full compliance with all remaining CO requirements to achieve system-wide 1-year CSO
level of control (or greater) by 2058.

Typical Year CSO (MG)

0 MG CSO
/\

I I I I I
2018 2023 2028 2033 2038 2043 2048 2053 2058

Year

Figure 22 Reduction of CSOs during Typical Year Discharged to NBPR
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2018 INTEGRATED LONG-TERM CSO CONTROL PLAN SUMMARY

These dates assume timely CTDEEP approval of the proposed Integrated LTCP so that the District
can maintain steady progress toward meeting these goals with implementation of the proposed
plan commencing in 2020. Further delay in Integrated Plan approval will delay all dates other than
projects currently under construction (i.e, the SHCST project). However, implementation following
the requested approval will provide steady progress towards meeting CO obligations. The results
of the 1-Year Design Storm simulations are presented in Figure 23. Figure 24 provides the high-
lights of the 2018 Integrated CSO LTCP in 5-year increments. Figure 25 provides the typical year
CSO reduction across the entire program in 5-year increments, going from 490 MG today to 0 MG
in 2058. Each of these figures show similar information in different formats.

Steady progress over time includes approximately 25 percent reduction in remaining CSO volume
and 22 fewer active regulators in the 1-Year Design Storm during the first five years of the schedule.
SM-2 is also controlled in the 1-Year Design Storm in the first five years through a modulating

gate that maximizes flow to the HWPCF and consolidates overflow to P-1to provide a cumulative
reduction between SM-2 and P-1.

By year 2038 other regulators that will be controlled to a 1-year level of control include 9 of 15 reg-
ulators in the Gully Brook area, 9 of 15 regulators in the North Branch area, and all but 4 regulators
in the South Branch area.
CSO Reduction Benefits of District Implementation Schedule

80 100%
70 88%
60 75%
50 63%
40 50%

30 38%

Volume of CSO
Number of Active CSO Regulators

20 25%

13%
‘ J mlll 0%

2018 2023 2028 2033 2038 2043 2048 2053 2058

Percent CSO Volume Reduction

10

mmm VVolume of CSO during 1-Yr Design Storm (MG)  mmm Number of CSOs active during 1-Yr Design Storm

=8==Percent CSO Volume Reduction

Figure 23 CSO Reduction Benefits Across IP Implementation Schedule,
1-Year Design Storm

The next major improvement in CSO control occurs when the Downtown Tunnel is constructed
in years 2039 through 2043, Construction is scheduled after the debt from the HWPCF, RHWPCF,
and SHCST projects are substantially paid off. Additional reasons for delaying the Downtown
Tunnel includes affordability concerns (see discussion later), the need for public support for
large bond referendum, and allowing for lessons learned from operating the SHCST prior to
starting the design for the next tunnel system. This addresses the remaining CSOs in the North
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Legend

Branch District and all but P-16 and P-16A in the Park River District and includes the largest
CSOs remaining in the system. A nearly 90 percent reduction in remaining CSO volume is
achieved by this milestone leaving only 14 active regulators in the 1-Year Design Storm com-
pared to 77 today. These remaining CSOs include seven regulators in the North Meadows
area, five regulators in the Gully Brook area, and P-16 and P-16A. These last regulators are
controlled through additional separation, flow diversions, interceptor replacement, and
satellite storage at NM-5, the largest of the remaining CSOs to be addressed.

Ultimately, the Recommended Plan will reduce annual average CSO volume from the
District’'s CSS from nearly 1 billion gallons per year in 2005 to zero during a typical
year. Annual average CSO discharges, which currently occur 64 times per year, will
be reduced to zero during a typical year.

v Key CSO milestones / projects completed during period
CSO: Typical year CSO discharge at end of period (million gallons)

(% reduction from 2018 Future Baseline) v
S$$S  Cumulative CWP/ IP Expenditures at end of period (billions)
(includes escalation) v

v South Tunnel

v Kane Brook (S-8 & S-13)
v’ SM-2 gate

v Begin Granby separation
CSO: 401 (18%)

$8S: $2.0

Downtown Tunnel
construction
Completion of nearly all
planned improvements

v’ Private inflow removal in
v 0SBl Replacement / Pope

ek Granby area (if needed) v" NEI Replacement
EIS A1 CSO: 63 (87%) v/ G-2 Separation
v' Granby 1 Storm Outfall $88: $4.8 CSO: 28 (94%)
CSO: 351 (29%) T e 0

595115217

2019 -2023 | 2024 - 2028 2029 -2033 | 2034 - 2038 2039 -2043 | 2044 - 2048 2049 - 2053 | 2054 - 2058

N-9 & N-10 eliminated
HAI Improvements

CSO: 377 (23%)
$8S: $2.3

40

v" Downtown Tunnel design v" Remaining separation in GB area
v’ Park Street Improvements v" NM-5 Site Storage
v' Completion of primary v" NM-5/6/7 Separation CSO: 0 (100%)
Granby separation v Broad Street Shaft S §7.5
CSO: 305 (38%) CSO: 36 (93%)
SSS: $3.4 SSS: $5.5

Figure 24 CSO Reduction over CWP/IP Implementation Schedule
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2018 INTEGRATED LONG-TERM CSO CONTROL PLAN SUMMARY

Figure 25 CSO Reduction Benefits Across Implementation Schedule, Typical Year
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ROCKY HILL

Figure 26 Greater Hartford
Service Area

42

Needs Assessment (Non-CSO Projects)

Volume 1 summarizes the needs assessment for the eight Member Town's wastewater and
stormwater systems that encompass the sanitary sewer system, sewer pumping stations,
WPCFs, stormwater and flood control systems, SSO control, asset renewal, and operations.
These wastewater needs are currently funded by two separate revenue streams. There are
non-CSO projects that are related to CD requirements or nitrogen reduction which are
funded by the Clean Water Project Charge (CWPC) and then the remainder of the projects,
which are unrelated to the CWP, that are capital improvement projects (CIP) funded by the
Ad Valorem tax that is levied on the eight Member Towns.

Wastewater Collection System Needs

The District owns and operates a 150-year old combined sewer system (CSS) in
Hartford, which includes the oldest portions of the District's wastewater collection
system. The CSS dates to the 19th century when it was common for communities
to install a single pipe to convey sewer and stormwater flow to the receiving waters
for larger sewage conveyance systems. During intense rainstorms, these single pipe
systems were designed to discharge excess flow (CSOs) to adjacent waterways
and relieve the sewer system. The District also provides sewer collection and treat-
ment services to seven other member communities in Bloomfield, East Hartford,
Newington, Rocky Hill, West Hartford, Wethersfield, and Windsor as shown in
Figure 26. These communities have predominantly separated sewer systems that
include a second system for conveyance of stormwater. These systems, which have
pipes more than 100 years old, can experience surcharging during intense rain-
storms and discharge excess flows (SSOs) to local waterways in Newington, Rocky
Hill, and West Hartford. The wastewater collection system needs over the next 40
years and project list/schedule are summarized in Table 23 and Table 24. Non-
CSO CWP projects are projects funded by the CWPC in addition to CO compliance.
These are CD compliance projects, including SSO Master Plan projects, CMOM,
and sewer rehabilitation outside of the HWPCF sewershed, as well as nitrogen
reduction projects at the WPCFs. CIP are not funded by the CWPC but rather the
Ad Valorem system and include pump station or WPCF upgrades that are unrelated
to CSO, SSO, or nitrogen reduction, as well as facility and other projects that are
split between the water and sewer divisions as “combined” projects.

Table 23 Wastewater Collection System Needs

_—
$115.9 $0.0 $115.9
Large Diameter Sewer Rehabilitation Projects? $3.2 $0.0 $3.2
Small Diameter Sewer Rehabilitation Projects® $38.5 $0.0 $38.5
Collection System Improvements' $31.5 $21.3 $52.8
Total $189.1 $21.3 $210.4

1. Opinion of probable cost includes 25% construction contingency and 20% engineering.
2. Opinion of probable costs includes 25% contingency only.
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2018 INTEGRATED LONG-TERM CSO CONTROL PLAN SUMMARY

Table 24 Wastewater Collection System Project List and Schedule

Opinion of

Probable
Project Reference Cost(SM)' | Yr1-Yri2
Non-CSO CWP (SS0)? (Total of $115.9 Million)
RH2 & RH2B I/l Reduction $10.6
N18 I/ Reduction $78
N19 I/l Reduction $5.5
Wethersfield Trunk & Elm Street Sewer $28.6
Decker’s Brook Trunk $6.3
WH29 I/l Reduction Phase | $4.3
WH29 I/l Reduction Phase I $7.8
WH30 I/I Reduction Phase | $5.5
WH30 I/I Reduction Phase II $13.4
WH31 1/l Reduction Phase | $8.3
WH31 1/l Reduction Phase Il $15.5

Montclair/Linnard Sewer $2.3 --

Non-CSO CWP (Large Diameter Rehabilitation) (Total of $3.2 Million)

Windsor (Poqunock) $0.9 -

East Hartford $2.3 -

Non-CSO CWP (Small Diameter Rehabilitation) (Total of $38.5 Million)
East Hartford Styrene $3.0 -

Rocky Hill Styrene $1.4 B

Wethersfield Styrene $3.0 O

Rocky Hill $5.4 e
Wethersfield $1.7 -

East Hartford North $71 --
East Hartford South $74 --
East Hartford Mid $9.5 --

Non-CSO CWP (Collection System Improvements) (Total of $31.5 Million)

Franklin Avenue 8-in Sewers $2.5 -
Woodside Cir/ NNBI Easement $2.2 --
Bond Sreet Area $0.5

Webster Hill Boulevard $0.3 -
Oakwood Avenue Phase Il & IIA $2.8 -

Oakwood Avenue Phase | $4.5 --
Saybrooke and Bonner Street $21 -

Folly Brook Trunk Sewer North $16.6 --
CIP (Collection System Improvements) (Total of $21.3 Million)
Dividend Brook Phase | $5.5

Dividend Brook Phase Il $5.3

Mountain Farms Area $10.5

1. Opinion of probable cost includes 25% construction contingency and 20% engineering
2. West Hartford SSES (2012-59) is included as part of the small diameter portion of the Planned
Improvements, but is a part of the SSO control plan as well.

Design/Bid . Construction
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Stormwater and Flood Control Systems

The District service areas include stormwater and flood control systems that are owned and
operated by each Member Town. Like the wastewater collection system, the stormwater and
flood control systems have been constructed over time as the city of Hartford grew and the
regional area expanded. Initially, the stormwater and wastewater collection system were
built as a single CSS in Hartford. As the system expanded, separate sanitary and stormwater
conduits were constructed in the surrounding Member Towns.

The stormwater system in
Hartford includes a series
of local and collector
storm drains conveying
flow to major storm drains
that discharge to receiv-
ing waters, including
Wethersfield Cove, Folly
Brook, Meadow Brook,
Tower Brook, Gully Brook,
Cemetery Brook, Kane
Brook, and the Park River.
Each of these receiving waters ultimately discharges to the Connecticut River (see
Figure 27).

Figure 27 Connecticut River

The city of Hartford and town of East Hartford are protected by a flood control system that is
the largest in New England. Several CSO regulators interconnect with the major storm drains
in Hartford and the CSS also interconnects with the Hartford flood control system with CSO
discharges to the Gully Brook Conduit, Folly Brook Conduit, Park River Conduit, and Park
River Auxiliary Conduit, which are the major storm drain conduits within the flood control
system. This system provides flood protection for nearly 3,000 acres of developed urban
area, including protection for the Park River during high river conditions. Like the wastewater
collection system, the stormwater and flood control systems are aging and in need of repair
to function as intended and maintain regulatory compliance. Potential loss of integrity of the
stormwater and flood control systems is a threat to the District’s existing infrastructure and
the significant capital investments being made with the CWP.

The eight member communities in the District incur ongoing costs to operate and maintain
their stormwater drainage systems and fulfill the requirements of the state's Municipal
Separate Storm Sewer System (MS4) Permit. East Hartford and Hartford also face additional
costs to operate and maintain the flood control systems built by the United States Army
Corps of Engineers. The costs for stormwater infrastructure renewal and MS4 compliance
were estimated for the next 40 years in each Member Town. The costs for East Hartford and
Hartford to maintain flood control compliance for the next 40 years were also estimated.
These costs (in 2018 dollars) are included in Table 25.
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Table 25 Member Town Stormwater and Flood Control Needs

Opinion of Probable Cost ($M)'

Stormwater System Improvements $192.5
MS4 Implementation $152.8
Flood Control $392.5°
Total $737.8

1. Opinion of probable cost based on 40-year projections.
2. Excluded from Integrated Plan Affordability Analysis

Water Pollution Control Facilities

The District operates and maintains four WPCFs in the wastewater
collection system. Six of the eight Member Towns contribute flow to the
HWPCF. These six communities include Hartford, West Hartford, most
of Bloomfield and Newington, and portions of the Wethersfield and
Windsor sewer systems. The District also operates sewage collection
and WPCFs in East Hartford, Rocky Hill, and Windsor (Poguonock).
The description of current systems, deficiencies, and recommended
improvement projects are summarized for each WPCF in Volume 1.
The opinion of probable costs (2018 dollars) for the recommended
projects at each WCPF are summarized in Table 26. A project list and the
schedule for WPCF projects are included in Table 27. A schedule was
only provided for the non-CSO CWP projects.

Figure 28 Hartford WPCF

Table 26 Water Pollution Control Facilities Needs

Facility Year | Major Number | Opinion of Probable Cost (sm)’

Built | Upgrades Years of
Projects | Non-CSO CWP m

Hartford WPCF 1938 1969, 1986, 1994, 60-90 200 6 $60.0 $61.2 $121.2
2010s

East Hartford WPCF  1950s  1990s, 2000s 125 = 4 $7.7 $14.8 $225

Pogquonock WPCF 1962  1979,1990 5) = 2 $8.0 $0.0 $8.0

Rocky Hill WPCF 1950s  1970s, 2010s 75 27 4 $1.0 $4.5 $155

Total 16 $86.7  $80.5 $167.2

1. Opinion of probable cost includes 25% construction contingency and 20% engineering.

2. Note that two other potential projects (Renewable Energy Projects - Sewer Facilities and Air Permit Compliance Upgrades, with
opinion of probable costs of $3.0 million and $4.1 million, respectively) were carried in the Integrated Planning schedule, but are
not accounted for in the above table. Additionally, $61.2 million for CIP spending in Hartford includes $12.5 million of Dissolved

Air Flotation Thickener (DAFT) Tanks Rehabilitation/Contract No. 2016B-19, which has since been awarded and therefore is not
carried in the Integrated Plan schedule but was included in the needs assessment total for Hartford at the time of the original
document.
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Table 27 Water Pollution Control Facilities Project List and Schedule

Opinion o{ Probable
Project Reference WPCF Cost (SM) Yr1-Yr6

Non-CSO CWP

BNR Phase llI

Phase 3B (Aer./RSPS/Infl./Disin./Admin/ Effl.)
Trickling Filter and Screenings Upgrades
Headworks and Sludge

Stormwater Pump Station

CIP

DAFT Tanks Rehabilitation/Contract No. 2016B-19
Sludge Cake Receiving, Screening and Equalization
Centrifuge Replacement and Overhead Crane
Ash Lagoon Closure Project

Air Permit Compliance Upgrades (Potential)

Site Wrap-Up Contract (WWEP)

Solids Handling

Plant Infrastructure Renewal and Replacements
Sludge Pumping/Force Main Assessment
Sludge Pumping/Force Main Assessment

Environmental Clean-up

1. Opinion of probable cost includes 25% construction contingency and 20% engineering.

Design/Bid . Construction

Wastewater Pumping Stations

Hartford

East Hartford
Poquonock
Rocky Hill
Rocky Hill

Hartford
Hartford
Hartford
Hartford
Hartford
Hartford

East Hartford
East Hartford
East Hartford
Rocky Hill
Rocky Hill

$60.0

$77
$8.0
$8.0
$3.0

$12.5
$20.0
$4.0
$4.7
$41
$20.0
$8.5
$5.8
$0.5
$0.5
$4.0

The District operates and maintains 77 wastewater pumping stations throughout the service
area. Twenty-seven of these stations are tributary to the CSS with seven stations located in
Hartford. The remaining pump stations are in Bloomfield (10), East Hartford (11), Rocky Hill (11),
Newington (9), West Hartford (12), Wethersfield (3), and Windsor (14). The District's wastewater
pumping stations vary greatly in size, age, and type. The average station flow rates are as low
as 500 gallons per day and as high as 5.7 mgd. The stations were built between 1958 and 2014,
although most stations were built prior to 1980. The wastewater pumping stations include three
different types that are categorized as walk-in, package, and submersible.

The District completed several assessments of the wastewater pumping stations in an
ongoing effort to maintain these critical facilities. These assessments included an initial
assessment in 2006 to evaluate the general condition of all pumping stations which was
followed by more recent assessments of each station under the District's Asset Management
Plan (AMP) finalized in March 2018. The AMP provided an initial ranking of stations based on
age and risk including system impact. A schedule was developed to replace or rehabilitate
each pumping station based on this assessment and the District's past approach to fund

these CIPs.

The Metropolitan District: 2018 Integrated Long-Term CSO Control Plan Smith "l

MDC

I

CDM




2018 INTEGRATED LONG-TERM CSO CONTROL PLAN SUMMARY

Table 28 shows the three scheduling groups, the number of stations in each group, and the
approximate cost of each group. Twenty-three stations are included in the District's current
rehabilitation schedule; the remaining 54 stations are either newer or have smaller capacity.
A project list and schedule of pump station projects are included in Table 29. A schedule
was only provided for the non-CSO CWP projects.

Table 28 Wastewater Pumping Stations Needs

Number of Opinion of Probable Cost (SM)'
Category Stations Non-CSOCWP__[CIP____|Total |
CIP Years 1-5 3 $0.0 $5.2 $5.2
CIP Years 6-10 12 $3.0 $225 $255
CIP Years 11+ 8 $0.0 $18.8 $18.8
Total 23 $3.0 $46.5 $49.5

1. Opinion of probable cost includes 25% construction contingency and 20% engineering.

Table 29 Wastewater Pumping Stations Project List and Schedule

Opinion o{ Probable
Project Name Cost (SM) Yr1-Yr3

Non-CSO CWP

Stonehedge Drive $2.0 -
Carr Avenue $1.0 -
CIP

Main Street $2.2
Meadow Road $11
Governor Street $1.4
Brookside Road $31
Rainbow Trunk $2.9
Burnham Street $1.0
Belamose Avenue $3.0
Burr Road $11
Windy Hill $1.0
Island Road $2.5
Eighth Street $14
Merriman Road $1.0
Mohawk Drive $31
Ridge Street $3.0
High Street $3.9
Wethersfield Trunk $41
Porter Street $1.0
Fishfry $6.0
Motts $1.0
Southwood Drive $1.2
Weston Street $15

1. Opinion of probable cost includes 25% construction contingency and 20% engineering.

Design/Bid . Construction
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Summary

The existing wastewater collection system, stormwater and flood control systems, WPCFs, and
wastewater pumping stations all have significant non-CSO needs. These needs have been
assessed and summarized in Volume 1 of the 2018 Integrated CSO LTCP Update, which focuses
on the District's obligations that are not directly related to CSO control. The collective opinion of
probable costs (2018 dollars) for these needs is presented in Table 30.

Table 30 Summary of All Wastewater and Stormwater Needs

Category Opinion of Probable Cost ($M)'
| |Noncsocwp

Wastewater Collection System Projects $189.4 $21.4 $210.8
WPCF Projects $86.7 $80.5 $167.2
Wastewater Pumping Station Projects $3.0 $46.5 $49.5
Subtotal for Wastewater Needs $2791 $148.4 $4275
Stormwater (40 Year)? $0.0 $345.3 $345.3
Total $279.1 $493.7 $772.8

1. Opinion of probable cost includes 25% construction contingency and 20% engineering.

2. Does not include $393 million for flood control system improvements.
Affordability Analysis

An affordability analysis and financial capability assessment (FCA) was completed for District's
2018 Integrated CSO LTCP Update. This analysis includes CWA compliance costs based on the
guidelines as outlined by the EPA in the "Combined Sewer Overflows, Guidance for Financial
Assessment and Schedule Development” from March 1997, which was subsequently modified in
November 2014. The original guidelines allowed for wastewater infrastructure assessment and
repair in the overall cost evaluation and not just for CSOs. The 2014 modifications added stormwa-
ter costs to fully assess the burden of CWA requirements on households, and states the following:

‘ ‘ The FCA Guidance has since been recognized as equally suitable for considering
other municipal CWA obligations as well, such as those related to separate sanitary
sewer systems. With the release of EPA's 2012 Integrated Planning Framework,

the Agency clarified that the financial capability analysis could include costs of:
stormwater and wastewater; ongoing asset management or system rehabilitation
programs; existing CWA related capital improvements programs; collection systems
and treatment facilities; and other CWA obligations required by state or other
regulators.”

The FCA completed for this update focuses on the long-term financial impacts of the District's
2018 CSO LTCP, SSO Master Plan, nitrogen reduction, and CIP. The completed analysis is consis-
tent with the EPA guidance on financial capability and based on prior financial and affordability
work. Consistent with EPA's November 2014 update, this evaluation takes a broader view than
previous evaluations by including wastewater and stormwater management costs.
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The total escalated annual average expenditure for wastewater projects over the 40
years of the recommended Integrated Plan will be approximately $154 million and
the annual expenditure will never be lower than $62 million. The average and minimum
expenditures proposed in the Integrated Plan exceed the current CO requirement by more
than 50 percent. Due to the large expenditures between 2010 and 2023 that are primarily
driven by the SHCST, HWPCF, and RHWPCF construction, a short-term reduction in spend-
ing is necessary while debt from those expenditures is retired, and before the Downtown
Tunnel can be constructed.

Financial Capability Assessment

A financial capability assessment for the $3.65 billion (2018 dollars) Integrated Plan over
the next 40 years was developed for the District. The District did not include in the FCA
the additional $2.4 billion (2018 dollars) investment in its water infrastructure over the same
period, which is discussed later.

The EPA Guidance methodology consists of two phases. Phase 1focuses on assessing the
impact of the proposed CSO program on revenue requirements and household bills, relative
to median household income (MHI). The result is a “residential indicator’, which establishes
the severity of the impact on customer bills by measuring the ratio of cost for sewer service
spent per average household to MHI. Phase 2 helps to evaluate the ability to issue enough
debt to fund the program and focuses on the socioeconomic profile of the District compared
to EPA benchmarks. Phase 2 focuses on a relatively small set of debt, socioeconomic, and
financial management indicators.

District residential customers in Member Towns that have both District water and sewer
services pay for sewer service through two avenues:

1. Residential Ad Valorem tax on their property tax bill and property valuation, and

2. Clean Water Project Charge (CWPC) on their water bill based on water consumption.

For the FCA, the total residential sewer bill (both Ad Valorem and CWPC) was estimated
by town. Based on the average of all District Member Towns, the results of the Phase 1 FCA
analysis determined that the average peak residential burden is approximately 1.2 percent
of MHI, which is an indicator of mid-range burden according to EPA. Additionally, when
considering Phase 2 of the FCA analysis, based on widespread impact indicators, on a
relative score from 1to 3 across six key indicators, the Member Towns collectively received
an average score of 2.7, which also represents mid-range burden. Also, some towns are
experiencing stormwater flooding issues, notably Hartford, West Hartford, and Wethersfield.
Addressing these stormwater issues will further burden the same rate payers. The flooding
may also impact the home values, which could decrease the revenue from taxes unless
residential tax rates are raised to provide funding to address these stormwater issues.

The journey to implement the CWP to date has already required the residential sewer costs
to more than double, and the total annual sewer bill to implement the Recommended Plan
is projected to double again. A sewer rate that more than quadruples to implement the
necessary sewer infrastructure repairs is substantial, and the residents and Town Councils
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of each community have noted the hardship that raising sewer rates has already caused to
them. Additionally, just looking at the average of all eight Member Towns does not tell the
whole story given the financial disparity among the Member Towns. The Member Towns of
the District have a dramatic disparity in income, with MHI ranging from $32,095 (Hartford)
to $91,875 (West Hartford), per 2016 5-year estimates from the Census American Community
Survey that can be found at data.census.gov. Evaluating the communities collectively as a
whole may be overstating the financial capabilities of the lower income communities within
the service area.

Calculating the residential burden for only the city of Hartford, the burden essentially reaches
2 percent by 2026, which is considered by EPA to be high burden. Hartford's population
of about 125,000 represents approximately a third of the population of the eight Member
Towns. The town of East Hartford also has a higher projected burden over time than the
District average and their population is approximately 51,000. This indicates the lower income
communities will likely be disproportionately affected by increases in sewer rates and bills
and in total they represent almost one half of the population in the eight Member Towns.

The burdens described above are for households at the median. In Hartford, the lowest two
quartiles are estimated to earn approximately $26,000 per year, per 2016 5-year estimates
from the Census American Community Survey that can be found at data.census.gov, and
currently have a sewer cost burden of nearly 1.8 percent. For this vulnerable population,
this burden is projected to increase to more 2.5 percent in the next 10 years, far great-
er than EPA's affordability guidelines. This presents a major challenge for these house-
holds and for the District as it moves forward with this aggressive and expensive program.

The city of Hartford recently nearly went into bankruptcy. The relatively lower levels of
educational attainment in Hartford, as well as the staggering rate of residents that are not in
the labor force, complicates long-term earnings trends for its residents. Continuation of these
trends over time suggest that Hartford's MHI will continue to be lower than national averages
and further complicate the financial situation for the City and its residents.

Prior Plan (2012/2014 CSO LTCP) versus Recommended Plan

(2018 CSO LTCP)

Figure 29 provides a financial comparison of the average residential household bill between
the Prior (labeled as Scenario 1) and the Recommended Plan (labeled as Scenario 2). On the
figure, the green bar is the estimated average the residential customer would pay through Ad
Valorem (on their tax bill based on property value) and the blue bar is the estimated average
the residential customer would pay through the CWPC (on their water bill based on metered
water consumption). As evidenced by the graph, the average resident would pay about the
same under both scenarios, with the Recommended Plan (Scenario 2) being slightly less
than the Prior Plan (Scenario 1).
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Figure 29 District Average Residential Household Bill Prior Plan versus Recommended Plan
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Drinking Water

The District drinking water system serves approximately 400,000
people in the eight Member Towns and non-Member Towns (parts of
Berlin, Cromwell, East Granby, Farmington, Glastonbury, Manchester,
Portland, and South Windsor). The system is supplied by reservoirs
within the Farmington River Watershed, where the District owns
more than 31,000 acres of watershed land. A series of reservoirs
were formed with dams, associated with two large terminal reser-
voirs, the Barkhamsted (30.3 billion gallons) and Nepaug (9.5 billion
gallons). The water then flows by gravity to the District's two water
treatment facilities, the Reservoir No. 6 Water Treatment Plant (WTP)
and West Hartford Filters WTP, with a combined average production
of 47 to 50 mgd. Water then flows to the distribution system, which consists of transmis-
sion mains, approximately 1,500 miles of water mains, 18 pump stations, 26 water storage
tanks, 100,000 water meters, 11,000 hydrants, and 214 control valves.

Figure 30
Barkhamstead Reservoir

Like the sewer collection system, the District's drinking water system dates to the mid-1800s,
is aging, and in need of rehabilitation/replacement. The drinking water system requires sig-
nificant capital improvements to ensure the long-term, efficient, safe, and reliable operation
of the treatment and delivery systems. The needs assessment is based on several rounds

of meetings and workshops with the District and its drinking water specialists. Other key
sources for drinking water projects and costs were the District's Asset Management Plan
and Water Treatment Plant Master Plan, both of which were completed in 2018.
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Table 31 provides an opinion of probable cost (2018 dollars) for
the drinking water system improvements over the next 40 years.

Table 31 Drinking Water System Needs

Category Opinion of Probable Cost (sm)’

Watershed $20.0
Dams $96.9
Hydroelectric $2.5
Water Treatment Facilities and Transmission Mains $671.8
Water Mains $1,371.0
Pump Stations $35.9
Water Storage Tanks (WTP and distribution system) $58.5
Water Meters, Hydrants and Control Valves $100.0
Total $2,356.0°

1. Opinion of probable cost includes 25% construction contingency and 20% engineering.

2. Excludes an additional approximately $324 million from “combined” water and sewer projects.

The ability of households across the District to afford the sewer program will be further
challenged by the anticipated increases in water utility costs because of the significant CIP
identified for its drinking water systems.

Summary of Sewer/Water Program

In addition to the estimated $3.7 billion (2018 dollars) investment in future sewer capital
projects over the next 40 years, the District also anticipates an additional $2.7 billion (2018
dollars) investment in its water infrastructure over the same period, which includes an addi-
tional $0.3 billion in funds allocated for projects that are split between the water and sewer
as “combined” projects. A program of this magnitude will require significant increases
in water bills for the District's commercial and residential customers, potentially
negatively impacting businesses. These increases will be in addition to the major
increases anticipated for sewer bills.

Since the District's water and sewer customer bases are essentially the same, the cumulative
increase will strain the typical customer’s ability to afford these basic services. Based on an
analysis of the impact of the anticipated water infrastructure renewal program, the water rev-
enue requirement will nearly triple over the next 20 years, with an average annual increase
of 5.6 percent. Coupled with the significant increase in sewer expenses due to the CWP,
these increase levels will be problematic for residents, particularly lower income households.

The District evaluated its Drinking Water System needs for informational purposes so that
CTDEEP, other stakeholders, and the public can fully appreciate the future burden of the
CWA and Safe Drinking Water Act (SDWA) requirements on the ratepayers. The affordability
analysis considers only the CWA costs and requirements and does not include the SDWA
costs and requirements. Although the Drinking Water System projects were not ranked or
included in the affordability analysis, a similar implementation schedule was prepared for
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all expected water needs through the next 40 years. Figure 31 shows the total anticipated water and sewer
(both CWP/IP and CIP) spending per year as forecasted by the full implementation schedule. Figure 32
provides a summary of the $6.3 billion (2018 dollars) of anticipated water and sewer infrastructure spending

over the next 40-years, which is an average of $158 million per year, with a breakdown on how each of the

prog

Figure 31 Sewer & Water Spending 2019-2058
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Figure 32 Summary of 40-Year Need for Water and Sewer Programs (2019-2058)
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Receiving Water Quality

Discharges to state of Connecticut waters should meet the requirements of the federal CWA
and the Connecticut Water Quality Standards. However, control of CSO outfalls and compli-
ance with these standards is a significant challenge as CSO water quality impacts are
periodic (limited to wet weather events) and temporary (typically lasting only several days).
Accordingly, improvements for CSO control could be considered expensive for the level of
benefit achieved. In addition, many studies indicate that CSO
control alone may not meet receiving water quality standards
as stormwater runoff also adversely affects water quality
during and after wet weather conditions. The District
acknowledges that these stormwater discharges are intended
to be addressed through municipalities' compliance with the
CTDEEP's municipal separate storm sewer systems (MS4)
requirements,

Both federal and state agencies recognize that compli-
ance with state quality standards for CSO discharges is
costly and the process can be long. For example, the state
of Connecticut CSO Strategy (May 1990) identifies that
“Most likely the current standard of C/B will be maintained
through the lengthy period of time required for CSO control”
Connecticut's CSO Strategy and federal guidelines also
allow for a public reclassification of the receiving water if it

Fi North B h Park Ri i . . .
igure 33 Nort Ap:i??g-lﬁ azrms I&I:irndél‘znngt is expected that the receiving water uses cannot be attained

through cost-effective discharge mitigation.

The District's 2018 LTCP Update intends to implement system improvements that meet the
Connecticut CSO Strategy. Accordingly, while the state CSO Strategy and federal guidelines
do allow for consideration of reclassification of water bodies as part of the LTCP process,
the District has not requested reclassification of impacted waterbodies, including
the North Branch Park River, in the 2018 CSO LTCP Update. However, the District has
performed extensive water quality monitoring program that demonstrated that CSO dis-
charges represent less than 30 percent in an average year of the bacterial load to the NBPR.
Thus, even after complete elimination of these CSO discharges, the NBPR will not meet the
state's established Class A water quality goals due to other pollutants sources such as from
stormwater.
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Climate Change

The Clean Water Fund Memorandum (2017-001) Storm Resiliency of Municipal Wastewater
Infrastructure identifies the need to consider the impact of climate change on sea level

rise and flood protection of wastewater facilities. Sea level rise poses minimal risk for the
District's wastewater collection system and typical CSO operation. While the Connecticut
River in Hartford is subject to tidal fluctuation during low river conditions, the existing city
of Hartford Flood Control System protects the city from flooding for river conditions up to a
500-year stage. During high river stage conditions in the Park River Conduit or Connecticut
River, gates to the rivers are closed, and CSO is routed to the flood control pump stations,
which are owned and operated by the city of Hartford.

The 2018 CSO LTCP Update includes sewer separation of existing combined sewer areas
that will divert excess stormwater flow from the sewer system (reducing or eliminating CSO
discharges) into the drainage system. However, CSOs and stormwater ultimately discharge
to the same receiving waters that are protected by the same flood control system.

Climate change may increase the magnitude of extreme river flows, impacting the perfor-
mance of the flood control system and possibly result in more frequent operation of the
flood control pumps and flood storage facilities. The District is concerned with the reported
viability of the City's existing flood protection system during extreme events. For example,
failure of the earthen dike or pumping system during a flood, a scenario outside the District's
control or purview, could result in inundation of the its infrastructure, including the HWPCF.

The 1-Year Design Storm and the typical year used in the 2018 CSO LTCP Update remain

the same as those evaluation conditions presented in the 2004 Baseline Conditions Report.
They will be used in subsequent facilities planning throughout the duration of the CWP,

as approved by CTDEEP. Regarding storm resiliency and the potential increase in annual
precipitation totals and intensities, an analysis of storm frequencies will be included as part
of the design of the future Downtown Tunnel. Peak storm intensity analysis is not anticipated
to be needed for design of sewer rehabilitation or separation projects as the intent of these
projects is to remove the inflow from the sewer system and redirect it to a drainage system.
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Green Infrastructure

The District is a proponent of green infrastructure (Gl) and has demonstrated a willingness
to work with the city of Hartford and other groups on Gl projects for CSO control. The District
advocates public awareness of Gl, including distributing informational flyers to increase their
knowledge of potential green initiatives that could be implemented on private property to
help remove stormwater from the CSS.

The District has actively participated in several green projects during
the CWP, including:

é Hartford “Green Capitols” Project, completed around the State
Capitol building, included a rainwater harvesting system which
captures roof water for irrigation, permeable pavers and pervious
concrete walkways (see Figure 34), porous asphalt parking
areas, rain gardens, and a green roof.

é Ongoing program offering rain barrels to residents of Hartford,
including nearly 100 rain barrels distributed to residents in 2018.

Figure 34 Green Capitols Project é MDC Headquarters Goes Green project completed in 2019,

in Hartford

Figure 35 MDC Headquarters
Goes Green Project

56

included installing porous concrete sidewalks, permeable
concrete pavers, and rain gardens (see Figure 35).

6 North Beacon Street Green Demonstration project with two types
of pervious concrete pavers within the right-of-way. Hartford
approved the pavers but did not agree to maintain them.

System-wide Gl was considered in the 2018 CSO LTCP but it was not a
cost-effective or feasible strategy to achieve a 1-year CSO level of control
compared to other alternatives. References to other municipalities
implementing large scale Gl for CSO control are not true comparisons,
as their level of control requirements are lower than what is included in
the District's CO. Gl could be considered as a supplemental strategy, but
the District has experienced resistance to date from Hartford or other
entities to assume ownership and maintenance. This posture has made
it difficult to incorporate Gl projects that could be cost-effective for CSO
abatement.

As a sewer and water utility, the District does not intend to take responsibility for the main-
tenance of Gl projects since the District does not own the property within the right-of-way,
does not control stormwater, and does not control local regulations, as all of these rely with
the eight Member Towns. However, the District is open to contributing to the planning
and construction of Gl projects provided they are cost-effective for CSO control and
another entity accepts ownership and the responsibility for future maintenance.
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2018 INTEGRATED LONG-TERM CSO CONTROL PLAN SUMMARY

Post-Construction Monitoring Program

The District already has an extensive and comprehensive system monitoring program, the
Overflow Alarm and Monitoring System, at each of its CSO and SSO outfalls. In addition, the
District has monitoring equipment at 12 locations where flow from the regional communities
is discharged into the Hartford system.

Activation and flow level data from each of these locations are continuously sent to the
District's Supervisory Control and Data Acquisition (SCADA) system. The SCADA system is
monitored by District staff and PipeCAST, a separate system data analytics software. This
software evaluates data trends and activation frequencies and automatically notifies the
District of any non-typical data that might suggest the need for further staff review. The
District is continuing to work on ways to improve the use of these systems. Past notifications
have resulted in District actions to clean sewers or modify regulator settings to avoid dry
weather overflows and reduce SSOs/CSOs.

The District's Post Construction Monitoring Program will continue to monitor all CSO
regulators/outfalls and will assess the benefits achieved in the interim periods on a contin-
uous basis as the CSO LTCP is implemented. As part of the SHCST construction, the District
will install new equipment to monitor and operate the tunnel regulators and associated CSO
regulators for system optimization. A similar approach will be used for the future Downtown
Tunnel design/construction.

The District will also conduct water quality sampling and monitoring after major compo-
nents of the CWP (such as Wethersfield Cove CSOs eliminated, NBPR CSOs eliminated, and
conclusion of improvements at the HWPCF) are completed to determine the water quality
benefits associated with the CSO elimination and control measures. The water quality
sampling plan will be discussed and reviewed with CTDEEP prior to implementing.

Figure 36 Connecticut River
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Conclusion

In conclusion, after more than 2 years of extensive effort to develop the three volumes of
the 2018 Integrated CSO LTCP Update previously submitted to CTDEEP in December 2018,
the District has attempted to shorten the three volumes into a single high-level summary.
The District's 2018 Integrated CSO LTCP has adapted to the changing needs of their assets
coupled with providing the public improved watersheds for recreational uses to balance all
needs (see Figure 37). The benefits include:

é Stabilizing spending and corresponding customer rates to maintain affordability

é Achieving Consent Order compliance for CSO abatement, including eliminating CSOs to
Wethersfield Cove and NBPR

é Meeting all regulatory requirements

é Addressing the aging infrastructure (that dates to the mid-1800s) in a planned approach,
rather than an emergency, reactionary approach

é Achieving incremental water quality benefits

é Maximizing use of existing collection system and WPCF assets

Maintain
Affordability

Integrated
Plan Balances
Water Quality all Needs
Meet
Regulatory

Requirements

Address Aging

Infrastructure
Reduce / ‘
Eliminate CS0s |

.

Figure 37 District’s 2018 Integrated

CSO LTCP
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While public feedback was varied, a common
theme emerged that rate increases have been
substantial and the public supported extending
the schedule, reducing and prioritizing future
annual spending, and addressing the aging
infrastructure and other initiatives, including
CSO/SSO abatement, in an Integrated Plan via a
thorough priority ranking system. The Integrated
Planning process did not change or alter the
previous environmental goals set forth in the CO
and committed to by the MDC; rather, it only
considered the method and schedule to achieve
these same goals. This 2018 Integrated CSO LTCP
is the new framework for the District's infrastruc-
ture strategy for decades to come.

MDC

)

hith <||




Appendices

MDC

ﬂfﬁ csDrr%th The Metropolitan District: 2018 Integrated Long-Term CSO Control Plan A-01



2018 INTEGRATED LONG-TERM CSO CONTROL PLAN SUMMARY

(uoneuiwi|3 0SO HdEN snid 1edx-1) ueld paziwido papuswiwoday v xipuaddy

(uopeuy

113 0SO ¥dEN Snid JeaA-1) ueld peziundo papusILIdaY
S

pjeULI3 - 08D [

UoPBULOD ISF - 1S PEOIF O} PaysIaMaS 7/

TS
uonesedes somes
UonEHIGeySY BRI OAY JomoL

TEIq WioTs BunsKE ——
Jojdeoielul Bunsg +—
JOMOS PAUIGUIOD MON e
0 UONEPIOSUOD e

s

or0g
P Ploysioulom
10

oy
Jo19y 108 10

(035010) 1NN
0SS [EinonIS

puod sbesos /
smoveen inos|

QT314S¥IHLIM

yinpuog
o018 Allod

y .
nggjr; ;Ce)ﬁ‘l 8107 iy M '990500 e ) wosusequ ewpeu 050 1 LONEPOSUOD PUE 1SOHS e
61 - (L4-81)
Puisia LIB’mOdOJ)SW auL N wwoys ubisaq o} P8I|01\u:j)°‘(e)|§%e|§| ot O (14-81) 1leuuny. UMQ‘UN:SaE?.I au w
NOLONIM3N

1SOIHIE SIN
0ss leinionag

QYO L¥VH LSIM

oid
ooig.

I
////
7

(v91/9]
NOISYIAI] LIVHS.
13341S avous

)
foa1oyu) youesg
Kusjowod

SNOILYOIJIQOW
HOLVINOIY

S10
Oss [enpnas

(8102 oM 1usia)
IBMSN OL

ONLLOINNOO A8 1850
40 NOILYOd G3NOONVEY

-} udss oL aavo013y 85

seup
onuony yed moN

J_[sowvinomy
g 85 MaN

1850 MAN
HLIM GINOONVEY 38 OL

El
NOHAIS 13341 NOLTIWVH

(31v9 a31vINaow)
‘SNOLLYOIHIGON
HOLVINOIH
QYO041¥VH 1sv3a
NOHdIS
GATE SNENTO0 ANV
13N NV310 ATInd
(31v9 aaLvIndow)
HOLYINOTH MIN

(OW 1e)
3OVOLS
3LMELYS

orsuax3 soidesiaiul
UaAY peaisalion

Jordesiol
o 15

anpuod
oo1g Aiing.

(S3SVHd € T1v) SINIWIAOHAWI LITULS WiV
62/882/82N

‘SNOLLYOIFIGON
HOLVINOIY

R

-osoienn| \\ % |
3 &l

N
I
I

'

[Funzonuis] f |
4313 ISNN
= 1 'SNOILYOI4Ia0N

HOLYINOIY
%

-
G3NOGNvEV 38 OL
~ Nssaee 18NN 40 NOLLYOd
e =
< f, 1 AN3W3OVTd3Y 18NN

| snovoraiaon |
0LV IN9TY

SNOILYOIJIGOW
HOLVINOIY

Sordessont
youesg yyioN moN

SNOILYOIION
0LvINOT

SNOLLYOIIGON
HOLYINOIY

SNOILYOIJIQOW
HOLVINOIY

SNOILYOIJIQOW
HOLVINOIY

SNOLLYOIAIGOW

SNOLLYOIIGON
HOLYINOIY

HOLVINOIY

'e

TIV4LNO
WHOLS M3N ONY [\
SNOILVOIJIQOW

HOLVINOIY

HOSANIM

SiuaWweAodW] WAISAS JOUI0
(12U10/s3040/S12M) Suoneaypoyy Joteinbay [
puaban jaqe syuswaroiduy

MDC

A-1

|l. csmith The Metropolitan District: 2018 Integrated Long-Term CSO Control Plan




g snatome 050 s su s sz sauenssonnou. YIRS, A__ __.
Oan

15 | s0s | oos 92§ qeupy auaIkis pRYwOOlE piojued | qeyay e jlews | siuawanoiduw pauueld 882 9

225 | o1s | oos res GeUDY J91IWEIQ [[PWS €IV SMOPEAIN NS pUE YON | piojueH | qeyoy eiq [jews | siuawanosdu) paueld 882 €9

82 | 078 [ oo0s se$ qeypy JarWeI] 2BIe] 2y 400Ig AIRIPWR) piojued | qeyay eigafier | siuawanoidw pauuelg £0¢ w

vs | ees | oos 0 |lomeremmrrr o] 250 |fEmeesi| eoceem [ e [

e 708 qeyay saroweiq [jews vl piojued | qeyay eig jlews | suawanoidw) pauueld €82 u

55 | 095 | oo SIS Geuay ug UITZ 03 UrgT piojued | qeyay eig jlews | siuawanoiduw) pauveld ote 43

€18 | zz$ | o0s SES qeyay auails JoSpUIM 10spuIm /piojieH [ qeyay eig jlews | syuawanoiduw) pauueld €62 5

ovs | ous o1T$ 652107 PeAU0) UoREWRIR(dW SISS PIOjEH ISM | PIojueH sass Swawanoidw| pauveld 0z €0t

zes | ozs [ oos (225 qeyay Ja19weiq 23ie1 ealy 193 peoig piojied | qeyay el aBier | suawanoidw pauveld 86z w

zes | 08 | 903 [ s05 €118 3did e adod pue 1aWa2e[0Y 1850 piojieH swawanoidw Yauesg yinos 09¢ 9

vars | oss | s6s | oos | oos 60€$ (€15 pue g-5) yoosg auey piojien swawanoiduw| Yauesg yinos 608 v

- A ro$ 19M3S PaUIGUIO) MAN HT-WIN piojuien swawanosduw| Jeg UMOuMOg 1€ 13

3005 MoT

61 [ 6715 | z0s | 70$ 49 |15 pue sumana sves porenpon - sseos| POEH swawanodw| Jieg UMOIUMOG €92 e

9T€s | 9vss | €2es | vees | 5995 |ows | o'mts [ ves [ vos | Tz 008es 1pUUNL UMOYUMOG piopen a8ei015 05 Hieg umoyumog 62 05

€15 | 608 | T0$ [ zos 578 uonesedas 1amas 61-9 piojey uonesedas *ieg umoyumog 608 s

os [0S | 08 | zos 598 uonesedas amas 1-9 pioje uonesedas *ied umotumog 65 T

Tl EE)

| <= G 13MS WSISAS UORDRIDD 40 L) SHUBBAGICUI Z WS Ry ool pegumowmea e o

vis | ovs [s118| 018 6€zs SwuaWaR0AduW Il pue ‘Il /| 35eyd 19315 Hied piojien swawaRosdw| 19ans Y 85¢ ‘
eo|zre| vos | sos 965 uoISIanq 1/eys 1991 Peoig piojien swawanoduw| ieg weansdn 192 233

vss | vss | oos | oo0s ours 21N Ja112Y 18NN paojueH swowanoiduw| uorguiuiey 292 9t

vIs | 218 | 02 | 005 | 00$ 00$ 9v$ WOWD pue uoesedas Jamas ZT-N piojpuey uopesedas. uojBuiuLey (743 €

sz1s|oTis | 0%6s | o0s | 00 | o00$ segs 1aloig Uoedojay/1uawadeIdRY IGNN piojuey swawanodw| uorBuiey 8ce z
ezzs |eees ezs| 525 | 525 | 528 3753 aBei01s 23S SN piojen a8ei015 05 SMOPEaN YN szz 6v1
N 05 | 508 | s0s 981§ Juawade|day (13N) Jo1dadiaIu) 15EayLION piojuen Swawanoiduw| Smopeay yuoN ste i3

gvs |68 | g8 | sos | cos | sos zors (02/08) WOWD pue uonesedas jamas yinos £/9/S-WN | paojue uopeedas SMOpEaN UON e 3

v e e T Toz/os) paojuek uonesedas SMOpealN ON e 6z

4HON WOWD pue uoiesedas jamas YON £/9/s AN

oes | zos | zos ves UoREIIGeyDY JaMas ey Ay SIMOL piojuien swawanoiduw| SMOpEaN YHON e 8

S'ES | VES | TES | 05 | v0S [ v'0S €115 112504d 0018 AIIND U Uope 03 12MaS [EUONIPPY. piojuieH uonesedas "o s0¢ e
ses | ses | zes | vos | vos | vos virs | 35ed %0019 N9 Ul Uonesedas JaMmas [EUONIPPY paope uopesedas Aino s0¢ €€
ovs 998 | 018 zors [eAOWaY Moy a1entid €21y Y00ig AlIND piojuey Moyl a1enug Aino 224 vt

058 | 58 | 0'sS | 903 [ 9703 | 508 s (02/08) 11 35eU4 WOWD Pue uonesedas 1amas -9 piojuey uopesedas 108 3

sw$ | £v$ | swS | 505 | 503 [ 508 Tsts (02/08) 1 352U WOWD Pue uonesedas Jamas 7-o piopeH uopesedas "o 108 98

0s$ | ses | o1s | vos | vos | €0s 901§ (02/08) WOWD pue uoneiedas jamas £2/1T/6-9 piojuen uonesedas no s1e v

vos | zos 15| €05 [ €05 |zos vis (02/08) WOWD pue uoresedas samas Z1/01-5 piopue uonesedas no s28 o
oo T 8 1942U0 [AOWDY MOYUI A1eAIg €Y AqUeID piojer Moyl 31enud Aquesn 224 st
EealEE oo | oos v ¥ 191103 [eAOWaY MOJUI 21eNg ey AqUEID piojien Mojul 31eud Aqueio 224 18t
- |ees | ess [ e1s (435 Alleno wiols T Aqueso plojuien uonesedas Aqueig 2 ost

918 [ 168 | 998 [ 505 | 505 | 508 9p1$ (02/08) WOWD pue uoneiedas Jamas  Aqueso piojien uopesedas Aqueio ste 9

198 | €28 | 623 | v'0s [ 50$ | vos gzrs (02/08) WOWD pue uoneiedas Jamas g Aqueso piojuey uopesedas Aqueio ste €

€€$ | 293 | 02 [ vos | vos | vos ras (02/08) WOWD pue uonesedas jamas Ve Aqueso piojey uopesedas Aqueio ste 4

78$ | 95 | TTS | 905 [ 903 [ 5°0% 9978, (02/08) WOWD pue uonesedas jamas oT Aqueio piojey uopesedas Aqueis 61e o0z

058 | evs |01 | vos [ vos | vos B (02/08) WOWD pue uonesedas jamas 6 Aqueso piojueH uonesedas Aqueio oze 6t

128 | 28 [oss [ o1s [ 05 | os vazs swawanoduwl IvH paojueH Swawanoiduw| Aqueio £1e 8z

ov$ 698 | 515 | vos | sos | zos S11$ (02/08) NOWD pue uoneiedas 1amas g Aqueio piojieH uonesedas Aqueis e sz

o0ss [ zss [ 0zs | vos | sos | sos 9ET$ (02/08) NOWD pue uoneiedas 1amas £ Aqueio piojuiey uopesedas Aquesn. oze st

ealy abeuleiq Aq ajnpayos 199foid pue arepdn 4211 0SD 8102 g xipuaddy

Q31vyo3lL




Jouisig ueyjodoso oy .

.__ ) YBWS e 1000 050 worven prein
iNgd

oan

“pawioyiad aq 03 Suuataw uopanAsu0d 150 |

vonanasuo> [NSEN
pig/udisaq | §
“Apeaile UBIsap J9pUN ARUBLINI Ing 23epAN 0SD 33 4O Hed sI WE'TS I 31ewsa |, UBISaQ [en1dadUOD UOREIYIPOIN J2GWIEY) [ '8 14D, 19010.d [BUORIPPE UY §
‘Kiessarau pawaap Ji paluawa|dw AlUO &
“SUBWIN0p Ja1jiea Ul ,IEAND Z-N T AQUEID, SE PayRUapI Alsnoiald §
wa3shs 341 IN0YEN0IY) 2168 WalsAs UOIY3(|03 0} 0" [BUORIPPE UE LM ‘WG5S 51199104 513 JO 1509 31ewisd €103 YL 7

“S1E][OP VI BTOZ Ul I8 S1500 PateWIISa (1Y "JeIs JAW 35noy-ul Aq pausioiad ag o} pawinsse s| BuliaauiBus aiaym ‘519304d UOENIGeya: Ja1aWeI [fews pue 38ie] 1da0xa ‘s193foid [[e Joj Papn|aul 150> BuLIZAUIBLT %0Z T

€228 1528 [s's2s | o5 | 0'zs | 29s [eTis|ozis|vers| o'ss | £'ss |€ons|8vus|0ves|69zs| Tsos | vess | Tves | €06s | zT6s | T0Ls | 6Lvs |voes |eevs |6'vvs |e'6es |L0zs |66t 58S 0ses [eves |eves |o'ses | wges |€'zes| 8'8es | eees | e6zs | e6Ts | 08 s iedas 1 G ‘ouuny v Ie3oaans
€228 |52 26| 0'9$ | 0°LS | 298 |6°TTS [9°LT$ |vETS | 8'SS | £'SS |€°0TS [8'WTS |0'V2$ [6°92 | S'EES | 5°8T$ | 89S | 6°2TS | L'WZ$ | T'62$ | 6°62$ |0'628 [ 8'8ES [82v$ |€'62S [£'02$ | 6'6TS |S'BTS|0°STS [€'W2$ |T'02$ [0°62$ |£'82$ |€°LES | 8'8ES | 6°2€$ | €°62$ | 66T | L0S T68% |3UUN L UMOIUMOQ INOYIIM dI/dMD 24MIn4 [e30IGNS.
6 | res | s 9128 UoReIuaWaIdw] SIS BUIUIEWY PIOIIEH 1SIM piojeH s3ss SwawanoIdw] pauueld 92 ot
TS [ 0'€s | 908 29§  e1U0) UOREIAWR|dW SIS PRYUIDIG piojek 5355 SWwawaR0Idw| pauely 8Lz 6
zes | zzs | sos 6% 852107 10130D UoREIRW|dW] SIS IOSPULM piojeH s3ss SWwawaR0IdW] AUl 24 8
oS | TYS | 605 765 anos Jamas yuniy ¥00.g Allo3 piojueH swawanoidw| | sjuawanoidw pauueld ut Flis
62 | 625 | cos 59§ £1983U0D UoREIAWIIdW] S3SS PIRYWOOI piojueH sass Swawanosdw| pauueld 8Lz I3
cvs | ovs | o1s voTS 24 Valoid ‘PlaysIaRIM S35 a1y ooi Alog piojey s355 SwawaR0IdW) pauuely 89 611
o5 | evs | o1$ vot$ 4199001 ‘PIRUSIBYIIM SIS E21y 40015 Allod piojueH s3s5 SwawaRIdWI pauEld 89z g1t
Tvs | 01 | 90s rss 2392U0) UoREAWAIdW S3SS PlRYWOOIE piojey s355 SwawaR0IdW| pauuely 8Lz €6
#8$ | 68 | 00s ras qeyaY YINoS J212UIEIQ [[EWS PIOAIEH 1S piojueH | qeyaueidjiews | suswanosdwi pauuerd 897 s
v6s | vss [ oos £1S qeyay J21aweIq [lews ealy Yaueig yinos piojier [ qeyay eiq jlews | swawanosduw) pauely 0z 224
Sl oo ozTs qeyaY J913WeIq ABieT 101d3241u 19335 UOSIAN piojueH | qeyayeiqafel | suswanosdwi pauuerd 3 ort
o € qeyoy Jaroweiq [lews JOSPUIN adnnN | qeyay eiq jews | swewanosdw) pauuerq 973 60T
ez1s (918 | 008 6ETs Gey3Y JP1WEIQ [[eWS E3LY INUANY UINUEIS piopier [ qeyay eia jlews | swawsnosdw) pauueld 0z 01
c8s | 618 | 00s 90T$ qeyay Jarauelq |lews eaty J01da2121u) Jony yed piojuen swwawanosduw) pauuel €z 01
688 | 505 vvs 9 1es3u0) UonelBWRIdWI S35 POl piojueH Swawanosdw] pauueld 87 123
55 | 98 | 00s TS qeyoY J23auieiq 3287 YINOS PIOJIEH 15IM piojier  [qeyoyeigoBier | swawanoiduw) paueld 882 o
o — o os 8718 qeyay so12weiq BieT J01da2131u] JBNY INIIIBULOD piojueH | qeyayeigafiel | suawanosdwi pauueld 887 69
295 | 00s zos GeyaY YHON J913WeIG [[eWS PIOSIEH 159 piojueH | qeyayeiqjlews | suswanosdw pauuerd €z sot
R o: 96% qeyay JaraWEIq [[2WS PlaYWOOIE piojueH | geyayeiq lews | swawanosdw) pauuery €z vor
v2$ [0S [ sos 6% §19843U0) UoREIAWIIduW S3SS PIYWOOIE piojeH 535S swawanoidu paueld €82 8
o 8618 qeyay Jajaweiq a8e7 ey IBMSN PUE (850 piojier  [qeyoyeigaiel | swawanoiduw) pauvely €62 s5
s | 0z | oos voTS qeyay J219uieiq 2161 E1Y JaMaS HUNLL PIaYWOOIG piojueH | qeyayeiqafiel | suswanosdw pauueld 62 £
. €8 qeyay Jarweiq [lews uoIBUMaN piojued | qeyayeiq jews | swawanosdw) pauuely 812 %
sz | evs | oos 295 qeyoY J213WeIq [[ewsS easy Youeig yuoN addn piojier  [qeyay eig jlews | sawanosdu) pauvelg sz 68
el . o8 qeydY J93aWielq 3227 YION PIOJIEH 159M piojued | qeyayeigatiey | swawanosdw) pauuely 862 &
215 | 0'ss | oos 9% J210UIeIQ 38161 SMOPEAIN LANOS PUE YLION piojeH qeyoy el ofiet|  swawanodw pauueld 867 P
52 [ 5'6$ | 00$ o8s Geyay Ja19WEI] |[EWS ERLY LDUEIg UHON JaMOT piopier [ qeyay eiq jlews | swawanosdu) pauvely €82 6L
ol . 698 qeyaY J1PWEIQ [[ewsS ea1y §00sg AIND. piojier [ qeysyeig jlews | sawanosdu) pauuel 3 8
€115 0'$ | 00$ €915 eyay Jorowe|q aBie ealy 12215 Aqueio piojier [ qeyoyeigafiet | swawanoiduw) pauel €62 15
e ey qeyoy auakis uoiBuiman piojueH | qeyayeia lews | suswanosdwi pauuerd 882 oL
8v$ | 918 | 005 v'9$ qeyay Ja1aweiq aieq uorBuImaN piopey qeyoy eig afie] | swawanoidw) pauued 867 w
972 | 00s 978 qeyay 2aIKIS PIOJLIEH 153M piojueH | qeyayeia lews | suawanosdwi pauuerd 887 )
s 65 | 0os 9918 e plojuer  [qeyayeigafier | swawanoiduw) pauvelg 862 E3
J319WIeI] 3BIE] A1V UMOIUMOQ PUE SNUIY UIUEI]

vers| ez | oos qeyoy se1aweiq a8ie] eay 101da2ia1ul $00ig AlIND piojueH | qeyayeig afiel | suawanosdw) pauueld 86z s
8507 £50Z 950 SS0Z YSOZ ES0Z 2S0Z TSOZ 0SOZ 6 0Z L¥0Z 9Y0Z SYOZ YYO 0z 20 0v0Z  6E0 0 02 9507 SEOZ YEOZ EE0Z ZE0Z TEOZ OEOZ 6202 8207 LZ0Z 920 SZOZ H20Z €20 0 0z 020z 610 > . 01d d d 01d v a : u

O WH3L-ONOT Q3LVHOILNI




-0 ue|d [04u0) 0S) wial-Buo pajesbajul glog 1oMisig uepjodoua ay F—ﬁ—EF—_mmo A__ ——'
Oan
235 | 005 zss GeURY YION JR1aUIEIQ [[PWS PIOJLIEH 159 piojueH qeydy ela Ilews €z sot
555 | 9'ss | oos TS GeuPY J213WeI 3821 LANOS PIOJLEH 153 piojueH qeuay eig a8e 882 o
985 | zv$ | 00s gT1s qeyay s213weIq 3Bie] 1013231l SBAY INIIIUO) piojue qeuay eiq e 882 © |
9TES | 9VSS | €248 | v'LLS | §995 | O'TYS [ 0°8TS | v'4S [ TwS [ TTS 008e$. [uun] umoimoq PplojuieH 38e105 05 62 0s
s | ovs [STIS| 0TS 6ETS syuawanosdw [I| pue ‘|| ‘| 3seyd 19315 Yed piojueH syuawanosdwy 85 L
995 | ges [ sos [ vos | vos | vos zz1s P, projuei uonesedas e &
R 968 eyay Ja1awelq fews playLIOOlg piojuen qeuay eiq fews ez ot
v2$ | 028 | s0s 615 §1981U0) UOREIIAWAIAW SIS PIRYWOO| plojue sass €8z 8 | ez
ves | 503 | 428 | 03 | €03 [ zos vis (02/08) WOW) pue uonesedas Jamas ZT/0T-9 piojueH uonesedas sze o
Tes [zvs [ oos €28 Geuay Jorawelq [lews uoIEUMaN piojeq qeuy eiq jews 8Lz 3
i yots qeuay JatauieIq aBIe1 ey Jomas uni paYWOOIg piojue qeyay eig a5 €67 o
- |ees|ees | es vets [e£N0 w03 T Aquesd piojueH uopesedas 223 ost
918 | 155 | v9s | 503 [ 505 | 08 9v1$ (02/08) WOWD pue uonesedas samas g Aqueio piojueH uopesedas ste 9z | te0z
€15 | 603 | T0s | 205 5% uopesedas somas 61-9 piojue uonesedas 698 s
STS | €95 | 008 89§ Geyay Jalawel] ||ews ealy Youelg YuON Jaddn Ppiojuey qeyay ea jlews 8Lz 68 0€0Z
zes | 045 [ 905 | s0s ge1$ qeyoy J31aweIq 9BIeT B2V IBMSN PUE 1850 piojueH qeyay eiq aBel €62 ss
TS | €25 | 625 | v'0S | 505 | v'0S 91§ (0Z/08) WOWD pue uonesedas 1amas gg Aqueso plojueH uonesedas 8TE € feoe
s | 558 | 008 085 qeyPy 1aWeIQ [EWS 21 LPUEIG LION 220 piojueH 9eyay eia [lews €8z 6L
oes | 215 | 00s 15 GeuPY J213ueI 3BT YHION PIOLIEH 151 piojue qeuay eiq e 862 & | sz
215 | 0'ss | 0os 9% 319Ul 98121 SMOPE3IA 1ANOS PUE YLION piojueH qeuay eig Bae 86z v
6'S$ | 0TS [ 005 695 qeyay Jarawelq |lews ealy 3008 Ao PplojueH qeyay eid jlews €82 8L
€€ | 295 | 0TS [ 05 | v'0S [ ¥0S Las (0z/08) WOWD pue uonesedas Jamas v Aqueo PplojueH uopesedas 8T€ w o
szs | 078 | 00s s qeyay auaskis uoruman PiojueH qeu2y ela fews 882 oL
20z
e118| 05 | 008 €915 qeyoy seaweiq aBie ealy 19 Aqueio piojeH qeyay eig a8ae €62 15
925 | 00s 975 euay uRAAIS pIojLEH 159 piojue Geuay e1q jews 88z o
g5 | 975 | 008 s qeuay I21aurelq a3:e1 UoBuIMAN piojue qeuay eig a8se 867 w
szoz
0'es | 078 | €05 [ zos sv$ uopesedas jomas 17-9 piojue uopesedas 6LE T
vv$ [ £0$ | STS | €05 [ €05 [ 20§ 9918 (02/08) WOWD pue uonesedas 1amas 0T Aqueio piojue uopesedas. 61€ 0z
]
15| 698 | 005 9915 e e e piojueH qeyay eiq 8e) 862 o | weoz
zs| €2 | oos sv1$ euay rawelq i) easy Jordarse1ul Y00Ig AIND piojueH qeuay eg 8ie 867 v
0$ | €%s (015 | vos | vos | vos SIS (02/08) WOWD pue uonesedas samas 6 Aqueio piojueH uopesedas oce |
725 | 508 [ 00s 98 qeyay auaikis piaywoolg piojueH qeuay elq jews 882 9
225 018 | 003 res GeUDY J212UIEIQ LIS B2 SMOPEIIN LANOS PUE YION piojueH qeuay elq jews 882 )
e — s qeuay Jaraweiq a81e ealy Y0028 Al21aWR) plojuey qeyoy eig a8iey £0g = ||
T2s | s | 9'6s [ o1s [ 903 | €08 vezs SWwawaNIAW| IVH piojueH swawanosduw| €te 8z
ov$ |6%s [s1s | vos | sos | zos SIS (02/08) WOWD pue vonesedas samas g Aqueio piojueH uopesedas e sz
B [lEE | oo Y85 |t somyonumy e e omusny sy | PHH sepseoshn | wr | w | ow
zos zos euay aawelq jews b1 piojeH qeuay elq jews €82 m
ere | 2z | oos s qeuay auais J0SpUIM J0pUI /piosIEH qeuay elq jews €62 s
ces | 09s | oos S11$ qeuay youg UITZ 0 UKBT piojeH qeuay elq jews ote 3
eI o020z
. > O Jowas st uoRRICI 10 s ™ s b a
ovs | 0c$ oL 65-710Z 1983U0D UOReIUaWa|dW] S35 PIOJLEH 1SIM piojueH 5355 724 €01
zzs | oers | oos Tot$ qeyay araweiq aBie) easy 12215 peosg pioje euay eig a8iey 862 w
0ss [ zss | 028 | vos | sos [ sos 9€T$ (02/08) WOWD pue vonesedas samas ¢ Aqueso piojueH uonesedas oce st
ogs | zos | zos ves UoneNIqeyRY Jamas ealy any JaMOL piojue Swowanosduw| e 8
vars | oes | s6s | oos | oos 6088 (€15 pue g-5) yooug auey piojuen swawanosdw| 69€ v oo
v1s [ 218 | 028 | o0s | oos [ oos 918 WO pue uonesedas jamas Z1-N piojuen uonesedas 73 €
sers|omrs | 06$ [ oos | oos | oos 188 192l01q UONEI0[2Y/WaWaIRId2Y IBNN piojueH swawanosdw| sie z

1ea) Aq a|npayas 109foad pue arepdn dJ11 0SD 8102 D Xipuaddy




02 301siq ueyodona ay o)

.__ ) YAS o onicd 050 wiessuon pessons
iNgd

oan

“pawopsad aq 01 upaow uopNAsuod 1504 [ =

:uzu::m:aul
pig/usisoa §
“Apeaile UBIS3p J2pUN AUALINI 1g 31epdN 0D 343 JO ed 51 WE'TS 16 IewWsa ,UBISIQ eNdadUOD UOREIYIPOIN J3GWIEY) [¥d '8 14D, 199104d [EUONIPPE LY §
“Auessadau pawaap yi paruawaidw AU b
“SUBWINI0P JaI}LD U1 ,IEAIND Z-N T AQUEID, Se PaRUAPI Alsnoinaid €
wa1shs 341 IN0YBNOIY) 3128 WaISAS UOII3][02 O} 'Y [BUOIPPE UE UM ‘WE'SS 51 193104d SIy3 JO 1509 1ewWsa (€101 UL 7

SJe[/0p UOI|Iw BTOZ Ul 218 S1S02 PAIEWSa [y €3S JAIN 3SNOU-Ul AQ pauIoad aq 0} pawnsse 5| BuuacuiBua a1aym ‘s19a{01d UOREA|IGeYa) JNaLIRIC |[ews Pue 2817 1da0x@ ‘5123(0.d [[e Joj PapN|aul 1503 BuAAUIBY3 %07 T
552 |szs|srszs| vos | 0us | z9$ [6'11s |ouns vens| w'ss | ss |eons [svrs[ovzs|eozs| vsos | vess | vves | sees | zzes | r69s | zavs |oLes |6zvs |vees [e'6rs|rozs |66t |cvs [vozs vz [6ees |szs |vaes |ezes | wmes | 6zes | e6zs | e | cos uzs 511201 Jamas SNOAUEI[2I5IL UM [aUUNL UMOIUMOQ INOYIM dI/dMD 2InIng 301N
8525 |52 5528 | vos | 02s | 29s [6rs |oens|vens| 8'ss | oss |eors|8vis|oves [ozs| sees | 828 | oS | vaes | ses |Les | zoes |zoes [gses oces|e6us|coes [6'6Ts [vrs |vozs |cves [eees 8es |vaes |ezes | wves | ezes | e'6zs | e6t$ | 08 T68% [ouun. UMOWMOQ INOYAM dI/dMD 2imn4 [E103GNS
IR . e [ s £vLs 2321015 S SN piojueH a3ei015 05) st 6v1
ses | ves | zes [ vos | vos | vos €118 11352Ud 0018 AIIND Ul Uopesedas Jamas [eUonIpPY piojeH uonesedas. 80¢ ve | esoz
908 | vos ros JaM3S PAUIGIOD MAN PT-AN piojueH swawanoidw e 1€
P o zots [eAOWY MOYUI D1eALId EBIY 10018 AIND. piojueH moyu aeng 52 st
[T o [ v0s | vos vis 35244 10018 AIIND Ut UonEsRdaS J9MIS [PUONIPPY piojue uonesedas s0¢ B
675 [ 61 | zos | zos B 140 puE 2in1NAS 21eD PAIeIPON E:U o 222 day| promen Sesnoidul e ey
oss | 58 | oss | o0s [ 908 [ 508 vers (02/08) Il 524d WOWD Pue Uopesedas J9Mas -9 piojueH uonesedas 108 € | oz
058 | 895 055 | 905 | 903 [ 9705 981§ auawade|day (13N) 1010025010 1seauION piojueH swawonoidw ste @ | evor
s | Zws | vos | sos 968 UOISIBN yeus 122115 peoy piojueH swawanoidw 19 | oz
< [ oo Trs 8 19RAU0) [EAOWRY MOJUI B1eAId €21V AquEID piojuey moyu e €2z st
. . 9128 oneluawa|duw §355 BUIUIEWRY PIOJLEH 153M. piojuey sass 9z 2]
0z
ves | oes | o0s 9§ ‘9 39831U0) UOREIRWR(dLW] S35 PIRYWIOOIY PiojueH s3s5 sz s6
ORI [ oo [ cos st (02/08) 1 35844 WOWD pue uonesedas 1amas 7-0 piojieH uonesedas 108 9t
zes | zes | sos 615 85-2107 19E11U0) UONEIAWIGL| S35 J0SPUIM piojeH s355 €82 w8 | oz
o5 | oos Ters |V 1981UG) [2AOWAY MOYU 21eud By AqueID piojuey moyu aeng €2z 15T
P vors 24 al0sg ‘PIRUSIBUIIM 5355 €24y 401G A0S piopuei sass 89z et
s | o3 | s05 ze6$ {nos samas yuniy 30oig Aflo4 piojien Swawanoidw wz v e
e — s 59§ £39821U0) UoEIURWR(dLW] S35 PIRYWIOOIY PiojueH sas5 sz 6
ves | wss | sos | o0s ozis 4NN J2APY IBNN projue swowanoidw w9t 9t
i vors T4 19001 ‘PIAUSIAUIM SISS BRIy 40048 Alod piojuie sass 89 et | ovoe
gvs | 6vs | gvs | sos | cos | sos zot$ (02/08) WOW) pue uoneiedas jamas Uinos £/9/S-WN piojuen uonesedas e 3
o5 | 018 | 908 rss 2 esu0) Loneluawa|dw] S35 PIRYWOOIE piojuien sass sz % | 6e0z
o ras GeURY N0 JP1AWIEIQ [[PWIS PIOIEH 1530 piojueH eyay e fews 89z | seor
ze6s | vss | oos £vT$ GeyaY Ja1aWEIQ [[eWS E2Y UpURIG YINOS piojiien qeyay eiq [lews 0z T
o €18 qeyay 1aweIq [jews Jospuim aidnnn qeyay e llews 0z 601
PN | o [ cos g01$ (02/08) WOWD pue uonesedas 1amas £2/TT/60 piojuieH uonesedas stE vz | rs0z
265 | 018 | 905 | 505 £11$ adiq tied adod pue Juawadeldoy 850 piojueH Swawanoidu| 09€ 9
R ozis qeuay so1auielq a81e7 Jo1da2sa1u] 19135 UOSIaYAY piojuey qeuay eig aien ez orr
218 [ 978 [ 00 €S Geuay J2ADWIELQ lewsS BRIy ANUINY UIfuEL piojuien qeudy eld [lews 4 £
I go1$ GeyDY JFTBWEIQ [ew B3Iy J010AANUI SINY Hied piojueH qeuay elq flews, ez 90t | seo
65 | 505 vvs 939811003 UOBEIURWR(dLW] S35 PIRYWIOOIY piojuieH s355 82 ®

350D 3jqeqoid 1055

8S0Z £S0Z 9502 SSOZ YSOZ €S0Z ZS0Z TSOZ 0SOZ 6Y0Z 8YOZ LYOZ 9YOZ SYOZ ¥vOZ E¥OZ ZYOZ 1T¥OZ OVOZ 6EOZ BEOZ LEOZ OE0Z SEOZ YEOZ €E0Z ZEOZ TEOZ 00Z 6207 8Z0Z LZOZ 9207 SZOZ YZOZ €202 Z20Z TZ0Z 020 6T0T swien 329(01d adAy 329f01d

10 uojuy Juawissassy




I-a JoA1109 080 Wwial-Buo pjeiBelu] 8107 4011 Uejodona —_._smmu A__ __.
Oan
115 [ 695 | 0 $ ey sojie jeuay eiq a8

.l © g9t J219Wweq 2881 ea1y UMOUMOQ PUE 3NUINY UIpUEL] ploeH deue eia el 108 86t o

z2Is | €25 | 008 YIS qeyay Jarawelq adie] ealy Joidadialul %0oig Ajing piofueH qeyay eiq afie] 411089 867 s

zzs | ous | oos 1225 Geyay Ja1aweiq aBse) ealy 122115 peoig paopuey eyay eig atie) 41108 862 v

v'65 |vo1$ |6'STS [€TTS | 0°€s [ 0°€S 009$ 1 95e4d ¥Ng plopeH 42dM 42dM 108 £

825 | 018 | 008 ges qeyay satawelq 9B1e1 ealy ooug Al21awI) piojuey qeyay eig a8e) 1108 08 w

» . Geuey e "

. ° ves o861 ealy anUAAY PEaISIOH PuE ANUIAY UOIBUILIES piojuey eyay g 9Be) 01108 08 W

878 | 628 | €03 | €05 €95 SIUBWANOICW| J9M3S YUNIL Y001 5,100 piopuer oss watshs uomallod ot o

07s | 09 0s Sapefd s8uIUB105 pue oYl BUIPPLL »ouonboy M DM 90¢ 8¢

05$ | 55 | 058 | 905 [ 905 [ 505 vers (02/08) 1l 3524d WOWD pue uoneiedas 12mas z-9 piojen uopesedas 41108 108 5
sv5 | £v$ 58 | 505 | 503 | s08 vst$ (02/08) 1 95eUd WOWD Pue uoneIedas Jamas - piojei uonesedas 1108 108 98

sots |eots | 6ws | 015 [0 | 608 9878 Lo 15 W3 UOPRIPRY JoMOS YUNLL PIRUSIEOM H A0y oss watshs uomao) 108 se

S€s | vEs [ Z€S [ v0s | v'0s | v'os (22859 11 3584d %0018 AlIND Uy UOREIRdaS JIMIS [EUORIPPY. PplopieH uopesedas 4211082 80 vE
€S | 568 | z€s | vos | vos [ vos vIIs 1125844 %0019 AIIND Ut UonesedaS JOMIS [EUOIPPY piopey uopesedas 41108 80¢ 3
sss | 09 | oos SIS Geuay Py Tz 0 piojen qeuay e jews 1108 ote 3

905 | Tos ros 1235 PRUIGWOD AN BTN piojuei [E—— 1108 e 1€
8vS | 6vS [ 8¥S | s0s | oS | S0$ z9t$ (02/08) WO pue uonesedas Jamas LANOS £/9/5-NN paojeH uonesedas 4211080 fas3 3

995 | 6% [ 503 | vos | vos [vos zers fouros) paopuey uopesedas 41108 e 6

4HON WOWD pue uoneiedas 1omas YHON 4/9/5-NN

T2 | es | 98 | 918 | 905 | €08 vees swowanoIdwl IVH piojey suawanodw 41108 €te 8

0's$ | 895 | 05 | 905 | 905 [ 905 981§ wawade(day (13N) 4010921214 15EIYION piojuei swawanoidw 1108 ste w
8S | 1'sS | Z€S [ 50 [ 50 [ 505 9IS (02/08) WO pue uojiesedas 1amas g Aqueso piojeH uopesedas 4211050 STE 9z

0v$ | 6v8 | 518 | vos | sos | zos S8 (02/08) WO pue uonesedas iamas g Aqueio piopei uonesedas 1108 e s

0ss | ses [ 018 | vos | vos [ eos go1$ (02/08) WOWO pue uonesedas 12mas £2/TT/6-0 piojey uopesedas 41108 ste vz

195 | €2 | 628 | vos | 503 | vos 9218 (02/08) WOWD pue uonesedas 1amas g Aqueso piopen uopesedas 41108 ste €

£¢5 | 29 [02s | vos [ vos | vos ceig (02/08) WOWD pue uonesedas samas vE Aqueis paojeH uonesedas 1108 816 w

7 . 5 e B STonerS

815 | Tos | vos o0ts anuq 38payauaIs paojueH suonexs Buduing Suduing tamag sTE 24

78 | 9'sS | T'TS | 905 | 905 | S0 991§ (02/08) WOWD pue uonesedag 1amas OT Aqueso paojeH uopesedas d21108) 6TE (73

05$ | €%$ | 01 | vos [ vos [ vos SIS (02/08) WOWD pue uonesedas samas 6 Aquei piopen uonesedas 41108 oze 6t

05$ | zss [ 0z | vos | sos | sos gers (02/08) WOWD pue uonesedas samas £ Aqueio piojen uopesedas 41108 oze 8

zss | 905 85$ 1aware|daY 1eD JAM3S WLss UORIIII0 adann swawanoidw 1108 oze o

¥¥$ | L0 | STS | €05 | €0S | T0S s (02/08) WOWD pue uonesedas 5amas ZT/0T-9 piojEH uonesedas 21105 343 9t

ovs | 0vS 0g$ 8pnis pue SompeaH IH Mpoy 2DdM DM 92€ st

0 | T anuany Le: sope suonexs Burduin, suoneis

80 | T0$ | T0$ 018 w i piopeH neis ¢ Sudung somag sz€ vt

- |ozs [ oes | os | zos 5SS uomnpay 1 6IN pioje oss waishs uowoal0) sz€ €1

- |oss [s1s | €05 | vos 8L$ uomnpay 11 TN pioje oss watshs uoma0) 826 w

- | w5 | 625 | sos | sos go1$ oRINpaY I/1 BZHY B THY H A0y oss watshs uomalod 23 w

zzs | zos | Tos 58 SUONE20[2Y JAMIS UI-g ANUAAY UIpIUEs) piojek oss wayshs uomaliod see o

oes | zos | zos ves uoeIgeyaY JOMas 2Ly aNY JOMOL piopen sawanodw 41108 e 8

ves [ows |s1is| ot =5 SuaWaR0IdW] Il pue ||| 35eUq 1995 Hied piojek swawanoidw 1108 85€ ‘

zes | 048 [ 90s [ s03 £11s 2 tied adog pue Wawade(daY 1850 paopuen [E—— o108 09€ F]

€T | 608 [ T0S | Z0S S8 uoesedas Jamas 61-0 PiopeH uopesedas 4211050 69€ S

vars | o6s | 565 | oos | oos 608$ (€15 pue g:5) yooig auey piojey sawanodw 41108 69¢ v

vI$ [ 215 | 025 | o0s | 00$ | 00 9$ WOWD pue uonesedas jamas ZT-N piopuel uopesedas 491108 wue €

suisfotrs [ o6s | oos | oos | oos s188 120014 UOREIORY/1UBWIIEIGIY IBNN piojuek swawanoidw 1108 si€ 2

0%$ | 078 | €05 | zos 515 uonesedas jamas 120 paojueH uonesedas ©1nos 723 T
gs1$ | 095 | 6768 | sotTs | vzots 9968S LMD a1 adani VIN WIN VN VN

1817 199l04d dID 8 dMD 19mas g xipuaddy

NV1d TOHLNOD O Y31-9NO1 A3LYYDILNI 8102




.__ _. -_—"-“>—._=ﬂm° 1d 1041U0D 0D Wiia]-BuoT pateiBalul 810z JoLsig uenjodons oy ¢a
oam 528 [ozs [ o0s 565 e —— piojuieH qeyey e ews. 105 P13 ot
ovs | ous oS 652107 PO UOREIUFWIAWI SISS PIOJIEH 1SIM piojiieH s3s5 1105 3 o1

] 05| 1osoua - swemanordun orem pue samos ony poome0 | prowens oo | weksuomores | sze 5

s BE5 |y s swousnortur o pue s vy pomaeo P FRPYIVENS E I R

ST$ ST$ 0€s uone3s dwing Jaremunols IH Apoy 42dM 42dM El24 96

o o | ros ¥ PEAUO) VoneIBWIAW S35 PRYOOIG plojueH s355 01108 8z s6
[ s95 T — piojuieH s3ss 1105 sz 6
e I rss 2121103 UoneIAWIIAWI S35 PIRUIOOIY piojieH s3ss 41105 8z %

- s [ oromien [T— oo o s

L 18 QeyRY JATBWEI] [[EWS PIRUSIAYIAM 1K Aoy qeyoy eiq lews [ — iz 16

618 | 228 | o0s vis qeyoy Jerawelq lews Yinos piojueH 15e3 piojuie 1se3 qeyoy eiq fjews wayshs uomao) (%3 06

e 295 qeyay sa10uieIq [[ews eay ypuesg yuoN saddn pioje ET— 4211083 81z 68

675 | 528 | 00s s - 1 fopoy qeyay e ews | waishs uopsalod sz 88

povs | e | o PRIV, S —

s0s sos qeusy Jamas 1 Wawae[daY IR J21EM B32y 35 PUOG piojuey suswsnodw) watshs uomaod 182 S8

225 | z2s | sos 618 852102 PRAIU0) VORI S3SS JOSPUIM piojiieH 355 41105 €82 8
018 | 018 | 08 2] Juausse3 1amas - suoYdIS |GNN '8 41D APISPOOM PlopieH Suawanoidu) uRishs uopalje) €8z 8
P s T pe— piojueH s3ss 1105 €8z s

vz |02 [ sos 618 §1981U0) UoREIURWIIAWI SIS PIYWOOIG piojieH s3ss 41105 €8z 18

- s 62$ | s08 §'s$ | 35eyd UONINP3Y I/1 DEHM PiopieH 0ss wayshs uonda||0d €87 08

525 [ 558 | o0s oss J U — prosen qeuoy eia ews P e o

655 | 018 | 008 698 qeuay sotawielq [lews eay 400G AInY PO qeyay e lews, 1108 s8z st

z08 208 T —— piojyien qeydy eiq lews 4211053 233 w

575 | 015 | 008 ses qeyay ausskis uorBumaN piojen qeyoy eig flews D108 88 o

- €018 | 9€S 80$ 80$ SSIS | 358Yd UCHINP3Y I/I TEHM PiopieH 0ss wajshs uonaljo) 887 SL

- Tots | 0TS | cos | 908 PETS 11 358Yd UONINP3Y I/1 OEHM PpiojueH 0ss waysAs uonaa|o) 887 L

- A s [ £vs | 3584 UORINPaY I/l 6ZHM piojuey oss warshs uomsaod 88z &

P P - qeo o ot o 3 [ Geueyeaone | wesisvomares | sse :

P 608 qeyay JaaweIq 38:e7 J0SPUIM. J0spuIm /piofeH qeyay eiq a8se] watshs uonsaljo 887 N

o8 | oss | oos TIIs qeyay 910Welq 385e] YINOS PIOSLICH 1S3, paojuien qeyay eig a8ue1 421108 882 o

o |20 [o0s P ey oroure e sodesiona ony WoROUE proien —— orom o @

0%s [ 00s ogs [ — M AP0y fpiojueH | qeueyeaiiews | waishs uomalod 88z 89

925 | o0 975 L piojuiey qeyay e | w1100 88 o

TS | 008 vIs qeyay auasAy; Aydoy ajdniny qeyay eig jlews waysAs uondal|od 887 99

ol oos oes Geuay auaukis piojiseH 1563 piojuey 1563 qeuoyeiglews | waisks uomayo 882 59

s | s0s | 008 078 qeyay auaiks prywoOI piojuen qeyoy eiq llews 1105 88z v

228 | 018 | 008 res qeyaY IP1aWEIQ [ewsS B3Iy SMOPEIY YINOS PUE LION piojen qeyoy eiq jlews 4211083 882 €9

ees [ ces | vos [ eos s e [ am nam 162 s

‘UIWPY “UIsIg ‘Sd UaN|Ju] ‘SdSY ‘uonedy) gE 3seyd

s0$ 508 uawaseiday 19Mas pLie UIEly 121eM 3AY UOSIPEN paojen Syuawanoidw wayshs uomayod 62 9

- ge1$ qeupy J219welq 2811 ey [BMSN PUE 15O piojueH qeuy eiq asen Hros 6z S5

- |ves [ots | vos [ eos 815 | 3524 UORINPaY I/ 6ZHM piojuey 055 warshs uomaa) 67 vs

e vors ooy ToEIG A1 co1y omas YOTIL PO oot p— oo cer e

€18 | zzs | oos ses [ N—— J0spuIm /pioLeH qeyoy eid flews o105 €6z =

ers [ 0ss | oos £o1$ Geuay sarowieiq 98ie1 eaiy 199415 AqueiD piojieH qeyay eig 3e1 411059 €62 15

o'es | 218 | 00s rvs qeyoy Ja1aWeIQ 9TIET YLON PiOJLIEH 159 piojeH qeyoy eig adie) 1105 867 60

e 9% J219UIe1q 33187 SMOPEIYY YINOS PUE YLION piojuen qeyoy eig a8ey o108 862 8

ERE vos [ ——— pioper [ o110 see w

1035

1503 2(qeq01d
w0 2ldeq e 19foid adky 19f0id 1png quey

8502 £S0Z 950Z SSOZ ¥SOZ €S0Z ZSOZ TSOZ 0SOZ 6v0Z 8Y0Z LVOZ OvOZ SYOZ YYOZ EVOZ ZVOZ TYOZ OVOZ 6E0Z 8EOZ LEOZ 9EOZ SEOZ VEOZ E€E0Z ZEOZ TEOZ OE0Z 6Z0Z 8Z0Z LZOZ 9207 STOZ YZ0Z €207 Z20Z 120 0Z0Z 6I0Z

10 uopuido Juswissassy

O WH3L-ONOT Q3LVHOILNI



a snatome 050 s su s sz sauenssonnou. YIRS, A__ __.
Oanw

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - T8 peoy mopeaiy piojueH suonels Buidwng Sudung 1amas 182 8

R B R R R R R B B - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - §1% waishs piopen p—— washs uoaa)jo) 062 29

- ~ ~ - - - - - N N - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - £58 (11 35eyd) €24y 3FeUlRI] H00IE PUIPING IH Aoy Swawanosdw| wayshs uonaljod 62 09

- B N N . . ~ ~ . . . . B - B B B B B B - B - - - - - - - - - - - - - - - - - - 568 (1 @seyd) easy aBeujeiq ¥00ig PUBPIAIQ H Apoy syuawanoiduw| wayshs uonda|jo) 162 65

B B B . - N N . . . . . N - - - - - - - - - - - - - - - - - - - - - - - - - - ovs 2UeJ) PEIYIIAQ PuE JUIWdL|dRY 2BNYU) piojueH 42dM dM 162 85

- R R R R - - - R R R R - - - R R R R - R R R - - - R R B B R - - - - - - - - - 00zs uonezijenb3 pue Suluaa1os ‘Buinaday axed aBpNi PpIoEH Ddm Ddm 90 6€
I I I I I Y I 2 wansuen o swopmsaaung | goors g |

055 [ 068 | 05 | 055 [ 0'5s | 056 | 0's$ [ 055 [ 0'5S | 0SS | 0SS [ 0'ss | 056 | 06 0SS | 0SS | 0SS | 0SS | 0SS | 0SS | 055 | 065 | 055 | 06 [ 055 [ 0'5$ | 06 | 05 [ 0SS [ 0'5S | 065 | 065 [0ss | 0's$ | 0 | 05s | 0ss | 05 | 05$ [0S 00028 2 ‘5pe13dn ‘UORENGRLN ININASELU M M 4dM VN VIN

diD 3imny

dID Jamas pauiquio)

T e e e e e e e e e e e e e e e e e e e e e e e e e e e I e

o1es | ovss | €1 | vuss | 5995 | 0TS | o'sTs | s | Tvs [ TEs 008€$. fouun umowmoq paojer a8ei01s 05D 421708 6T 05

06$ | 065 | 063 | 065 | 063 063 | 0'6$ | 065 | 063 | 065 | 063 [0'6s | 063 [ 0'6s [0'6s | 065 | 065 | 06s | 065 | 063 | 06s | 06s [06s | 063 [06$ | 0'6s | 065 | 063 | 065 [ 0'6s | 0'6S | 063 [0'6$ | 063 [06s | 068 | z6s [ zot$ | TS | TEIS #9989 W4/ I VIN VIN vIN VN

jedas Jamas snoauelja3siu Uy

e.S»T.SmT.Sm .Sw_a.ﬁm_a,aa_e.a&_e.SL oov$ _ oov$ _ oov$ _ oors _ oovs _35, _33, _3.3_a.ﬁm_a,a&_e.gm_qﬁm T..:m T.SmT.SmTs-w_a.ﬁm_a,aa_e.a&_e.SLe.S»_ oov$ _ oov$ _ oovs _ 968 _ oSt [PUUNL UMOIUMOQ INOLYIM dI/dMD 2ining [e301ANS

ov$ _33 _Sﬁ _o.e& _e.oﬁ T.Sm T.Sm

8'52$ |£'52$ |S'STZ$ | v'9$ | 0°L$ | 9% |6°TTS [9°LTS |V'ETS | 8'SS | LSS |€°0TS |£'STS |S2ES (9VES | Z'SES | S'82$ | 9'8Z$ | 0'ZES | 6'6€S | 0°OVS | 0°OVS |0°OPS |0°OVS |0°OVS (0°0VS | 0°0PS | 0°0PS |0°OVS (0°0VS | 0°0¥S [0°0VS |0°0¥S (0°0VS |0'0VS [ 0°0VS | 0°'0VS | 0'OPS | L'LES 9'6$ uI'T$ 13uuny uMoIUMOQ INOYUM dI/dMD 31MNn4 [eI0IGNS
TYIS|€vis [SvT$ oees |oees |gees (1825 |vees |9'oes |Tves [eves |6es |eves [ sus | vss | gvs | 118 | w11 | 08 | T0S [ 005 | 005 | 005 005 [ 00$ | 00$ | 005 | 005 005 | 00 | 005 00 | 00$ | 003 |00 [ 00 | 005 [ 00 | €25 - TY6ES Geyay /si1eday JamM3S dI/dMO 24nIng Sno3UERSIN aiduini vIN VIN vIN VIN
55 | 558 | 908 | o0s 7T 4812810 [eAOWIDY MOJjU Alend ealy AqueiD piopeH mojju| 31entig 211052 244 st
B < [ o0 T218 LV DBIIUOD [eAOWIRY MOUI 31N BR1Y AqUEID piouen mojjul a1y 42171050 £ ST
- |ees | zes | s 238 (JIEAn0 wiois T Aqueis piopuen uopesedas. 421108 s ost
I s | 5o [s2s £ves 2821015 21S SN piopuey 28e1015 052 4217080 stz o1
ots | sos | cos s SiuBwaR0IL soMSS pIEULIT/HEPIUOM projuei oss waishs uonsa(iod eez vt
. - |enoway MOyl Aenid eaiy 1003 Al prosier oyl ienig wnos e ot
vss | vss | gos | g0 ozt 2ImANAS J112Y 18NN piopeH swawanoiduw| 211052 292 971
sus | ses | s 991§ YUON Jam3s yuni] ¥001g Allo3 piojueH SwawanoIdw) waishs uopa||o) 297 szt

J0ds MoT
613 [ 615 | zos | zos s 14D PUE 2150135 23189 PRIEINPON M OT-INN 29eidoY promen Sowsnor Lnos b i
res | ces | ces o128 uonejuawa|duw S35 Buuleway PIojEH 159M piojeH s3ss 491108 9z g
= s o H.HM mem” ﬁﬁﬂﬁﬂéa piojuey Swowanoidw warshs uopsaliod 99z wr
s | 208 | vos | <08 es uorsiona yeys 1901 peosg projuei ‘Suewanoidul H1100 10 7
e

8T$ 818 |enido3103 UOHEPO 15GWEyD UOLdIS 1d 3 14D pioguen swawanoidw| 4211052 897 ozt
ovs | ews | ots vors 21990014 ‘PIRUSIAIOM 535S ey 10018 Ao piojueH s355 91108 89z 23
cvs | evs | ots vors T 1990014 PIRUSIZUIOM S3SS €Y 1008 Alo4 piojuier s3ss 11059 89z 2
935 | 625 | o0s ras ey YINOS JALaWEI] [[BWS PIOJIRH ISIM piojeH qeyay eiq lews 4211083 897 iss
Tes | tes | eo0s 6% 4IN0S JaMaS YuniL 40018 Aljo3 piogueH swawanoiduw| 4211052 we I
- | evs | o2s | s0s £8% 195244 UOINP3Y I/I TEHM piojueH oss wanshs voa)jo) e 323
sus | ozs | oos 56% Qeyay JajaWeIq |[eWS PIN PIOJEH 153 piojen 1se3 qeyay e flews waishs uonaaliod ez 434
768 | vss | oos VTS qeyay Jaauwe|q [|ews ealy ydueig yINos piojeH 4211080 4 344
ovs | 0s | oos ozT$ qeyay orPweIq 28.1 J0da1210] 192S UOSIAYIL piopue qeyay eig aBie] 421708 e ort
g2 | oos €18 qeyay Jajaweiq ||ews JOSPUIM RINA qeyay elg 4211082 74 60T
€218 | 978 | 003 GELS qeyay J23aWwelq J|ews ealy InUANY UIpjuely piopeH qeyay eig 4211052 323 80T
95s |55 | 005 s eyay J212WeIQ |[eWS YION PIOIEH 1583 42dMH3 qeyay elq washs uon23|j0) 154 ot
83 | 678 | 008 gors qeyoy Jetawelq [jews eay sordadsaul Jany ied piojueH qeuay elg 01108 e 901
79$ | 00s 9% qeUyaY YLION JajaweIq || PIOSIRH 1SIM piojeH qeyay eig 21105 €1z sot

LA aweN afoid adhy afosd 1ypng =103
Jo uouido b o g Jwowssassy

(u09) 3517 393f04d dID 8 AMD 19M3S @ XIpuaddy

8502 £S0Z 9507 SSOZ SOZ €S0Z ZSOZ TSOZ 0SOZ 6b0Z 8YOZ LYOZ 9Y0Z SYOZ ¥bOZ €v0Z TvOZ TvOZ OVOZ 6EOC BEOZ LEOZ OE0Z SEOZ YEOZ £E0Z ZE0Z TE0Z OE0Z 620 8207 LZ0Z 920 STOZ YZ0Z €207 Z20Z 120z 020 6102

CEIR <EIVEREN]




.__ b YMWIS o onsco 050 wier8u0n poreion st omsia vngodonan o v.o
iNad

oan
pausiopsad aq 03 Bupa1aw uoRINLSUd 1504 | =
wornssuo) [SHN
pig/usisaq | §
-iessa2au pawaap J porawaldut AU v
“S1UBWN0P 21483 U ,[[BANO 7-N T AqUEID, Se paijnuap! Alsnoinald €
apeiddn JIdMHY B ‘3NS0]D 0SS 0048 1O 193,15 JBP3D 19315 UIEIN G55 18 usa19 ‘anuany g ‘(s yBnoa 7 $19e0U0D) 1SIHS ‘sapeIBdn 43dMH :Sutpniour ‘s13f01d BuioBuo Jo uonaidwod 7
P UOHI BTOZ i 248 53503 Pa3ewsa [y -E1s HA 3SnOU-Ul Aq patioyad aq o} pawnsse 8 ‘s10/010 UOREGe1 JOIaIEIQ (12w Pue 9B 1d83x ‘S120f01d 2 1o} PApIoUL 1502 BupiaaurBu3 407 T
[v2es | vaes | vaes |vaes |veaes |vees | vees [vees [vees [vees [vees |vees |vees |vees | Uees | £€0T$ | £921$ | vevTS | S'6bTS [ 9°8ETS TETTS | T06$ |S'6L$ |2°9LS |Tves | UeLs | veLs [vess | vees | vess [vess [ves [vees [vees |vees | 648 | €8v1S | 2'S9T$ | 8'v8TS | Z9STS LY9'ES | MOl4 yse) Jamas |ejoL
MOJ yse) Jamas [e10L
vees [ees [vees [vees [vees [vees [vees [vees [vees [vees [vees [vees [rees [vees [vees | vees [ vees [ vees | vees | vees [vees | vees [vees[vees [vees|vees [vees [vees [vees [vees [vees|vees [vees [rees [vees| vees | vees | vees | vees [ ozes | €663 [do esor
0'51$ [0°5T$ [0'sT$ [0'sTS [0'5TS [0'5TS [0'STS |0°'STS |0°STS [0°ST$ [0°sT$ [0°sTé [0°st$ [o'st$ [orsts [ o's1$ | oSt [ 0°51$ [ 0518 | 0°S1$ [ 0518 [ 0518 [0°5T$ [0°5T$ [0°sT$ [0'sT$ [0°5T$ [0°STS [0'STs [0'Sts [o'sts [osts [0St [osts[osts[osts [ 0618 | 0518 | 0518 | 6°€28 6095 |d1D Jamas aiming |e30iqns
. B R R B B . . R R B B . . B . R . . R . . . . - R - R - - R R R - - - - - - sv9Ts s129(01d dI) SNOBUEIRISIA i swawanosdwy wayshs uonaa|j0) vN vN
B R R R R B B R R R R B . R R B R R . R B B . B B B - B - - B - - R - - - - - - so1$ UOISUBIX3 UIRIA|IMS BRJY SULIES UIRIUNOL piojen Swawanosdw| waishs uona|j0) 181 vST
e e e e e e - - - - R IR (R I I IR ISR IS I IR B IR A I N - - - - oes pey amas - spafoig ABiau3 aigemauay adninn DM DM 107 est
. . . R . . . . . R . . . . . . R . - - - - - - - B - - - - - - - - - - - - - - s08 JuBWSSSSY UeIN 22104/3uiduing 28pNS IH Aoy dM. dM. 82z 8v1
. R R R R . . R R R R B . R R B R R - R - - - - B R - B - - - - - - - - - - - - s08 uaWSSasSY Ule 2104/3uiduing 23pnis piojeH 1583 dM. dM 82z ot
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 00zs (d3MM) 1eu0) dn-deip 2us piojueH 42dM 42dM 96T T
B B - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - s (1enuaiog) sapessdn aduelidwo uwsad 1y piojueH 12dM 12dM 88T 0T
193, 10353/ Joj1e| suoneis Suidwin, suoneis
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - T8 192415 UOISIM piojueH s d Suduing somas 9z Wt
: sojue suones Suduwn, Suonels
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - B - - - - T8 an1Q poomyInos piojeH 1e3s Suiduing Suduing somes 9vT o
" IH A0} suonels Suidwn, suones
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - (3 snow H Aoy neis d Suduing somas 9T ot
suonels
098 Ayusiy piojeH suonels Suidwing Buidwing Jamas. 9z 6ET
10J1IBH 1sE: suonjeys Suidwn, suonels
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 0T$ 193.5 42104 piojuieH 15e3 nels Suidwing Suduing Jomas 152 8ET
g IH A0, suoneys Suidwn, suones
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 135 AU playsiayiam H Apoy nels d Suduing somas 1124 LET
X El J0J1IBH 15€: suonels Suidwin, suoneis
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 6€$ 12225 YBIH PpIojeH 1583 neis d Suduing somas 134 9€T
5 pouonbo, suones Suduwn, Suonels
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - oS 19925 28p1y * d neis d Suiduing 1omds 152 SET
X 10J1IBH 15E: suoneys Suidwn, suones
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - TES anuQ ymeyoly piojel 15e3 neys Suiduing Suduing somas 1324 vET
. o S suoners
R N B - N N N B - - R R R N . . . N - - - - - B - - - - - - - - - - - - - - - - (35 peoy uewisN pouonbod suoneis Buidwng Suduing somas 15z £€1
32. el J0j1e| suoneys Suidwin, suoneis
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 1§ 12905 Y313 piojueH neis d Suduwing somas 157 433
X J041e) suoneys Suidwn, suones
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - B Ppeoy pueys| pioguiey neys Suiduing Suduing somas 5T TET
R R B - R R B B B B - - B B - - - - - - - - - - - - - - - - - - - - - - - - - - 8% Suawae|day pue [emauay aIN1INASElU| ueld plojieH 15€3 42dMm 42dM 957 34
SwoneTs
(33 IH ApUIA H Aoy suoneys Suidwing Suduing Jomas 9sz 621
: sojue suones Suduwn, suonels
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - TS peoy ung piojueH 1eys Suiduing Suduing somes 95T 124
' IH Ay20; suonels Suidwn, suones
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 0€s any asowejog H Aoy neis d Suduing somas 95z i
R R - - - R B B - - - B B B - - - B - - - - - - - - - - - - - - - - - - - - - - ovs dn-uea|) [euawuoIIAU3 IH Aoy 12dM 42dM 697 123
10J1IBH 1sE: suonjeys Suidwin, suonels
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 01 19915 weyuing piojuien 153 ners Suiduing Suidung 1omds 1723 ST
R R - - R R R R - - R R B B - - - B - - - - - - - - - - - - - - - - - - - - - - v 199001 2ans0]) UOOFeE sy piojuiey 43dM 42dM [224 20T
X ouonbo, suonels Suidwin, suoneis
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 6% JuniL moquiey ¥ d neis d Suduing somas 9z 01
10418 suoneys Suidwin, suonels
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - TES peoy 2pisyo0ig piojeH nes d Suduing Jomas 9z oot
a 10j1IBH 1SE: suoneys Suidwn, suones
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - TS 192215 J0UIAAOD piojueH 15e3 nels Suidwing Suduing somas oz 66

150 3|qeqoid 21035
850z £S0Z 9507 SSOT ¥SOZ €S0Z 2SOZ TSOZ 0SOZ 6Y0T 8YOT LYOZ 9vOZ SYOZ YYOZ EYOZ ZYOZ TYOZ OVOZ 6E0Z BEOZ LEOZ OE0Z SEOZ YEOZ EE0Z ZEOZ TEOZ OEOZ 620 8ZOZ LZOZ 9207 STOT v20T €207 220z 1202 020 610 ° awen 3f01d adAy 323f01d png

4o uopuido JuBWSSassy.

d T04LNOD

71 Q3LVHOILNI 8102



CDM
Smith.

cdmsmith.com



