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I- EXECUTIVE SUMMARY

A- INTRODUCTION

Rancho Murieta is a community located along the eastern border of Sacramento
County. The community encompasses 3,500 acres or about five and a half
square miles. Land uses included in the approved master plan call for residential
development on 1,920 acres of single-family residences, townhouses,
apartments, and mobile homes for a total of 5,189 units. Current estimates
indicate Rancho Murieta has 2,000 households with a population of over 4,500
persons.

Water, wastewater and storm drainage services for the community are provided
by Rancho Murieta Community Services District (CSD), which was formed in
1982.

For the purposes of this report, it is assumed that Murieta Holdings, G.P., by
itself and/or in cooperation with other production and custom homebuilders,
intends to develop the remaining undeveloped lands at Rancho Murieta (North).
These undeveloped lands, to be developed at reduced densities from those
shown on the County approved PUD, include:

e« The Crest and Greens subdivisions within Rancho Murieta South

e Murieta Hills {the lands laying northerly of Escuela Drive and westerly of
Unit 4 — formerly know as Unit 5)

o The Retreats (Retreats West - the lands located northerly of the existing
driving range; Retreats East — the lands between Fairways 1-& 9 and
westerly of Unit 6; and Retreats North — the lands located between
Fairways 9 & 18 and westerly of Unit 6)

¢ The Terrace (the lands located northerly of Unit 6 and Fairways 6, 7, & 8,
southerly of Murieta Parkway and westerly of Unit 3A)

« The Highlands (the lands located easterly of Bass Lake, westerly of Lake
Clementia and southerly of Unit 3A)

« The Estates at Lake Clementia (the lands located easterly and northerly of
Lake Clementia)

« The Estates at Lake Chesbro (the lands located northeasterly of Lake
Chesbro)

e The Estates at Lake Calero (the lands located northerly of Unit 4 and Lake
Chesbro surrounding Lake Calero)

e« The 52-acre commercial site south of Murieta Drive and east of Jackson
Road.

Others are planning to develop the two remaining undeveloped parcels within
Rancho Murieta North (the Villas site and the Escuela school site).

1
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The following table lists the County approved PUD vs. the reduced densities
used in the master plans.

Unit Gross Density per Proposed.Gross
Approved PUD Density
The Residence of Murieta Hills 2.3 DU/AC 1.7 DUIAC
The Estates af Lake Calero 2.0 DU/AC 0.5 DU/AC
The Estates at Lake Chesbro 1.8 DWAC 0.9 DU/AC
The Estates at Lake Clementia 1.8 DU/AC 0.6 DU/AC
The Highlands 2.0 DUJAC 1.6 DU/AC
The Terrace 2.8 DU/AC 2.4 DU/AC
River Canyon Estates 0.9 DU/AC 0.7 DU/AC
The Refreat (West) 25 DU/AC 3.7 DU/AC
The Retreat (North) 25 DUJAC 3.6 DUIAC
The Retreat (East) 10 DU/AC 3.6 DU/AC

Infrastructure for the remaining undeveloped parcels in Rancho Murieta South
has been identified. This report focuses on improvements required to develop
the remaining parcels in Rancho Murieta North.

Accordingly, the purpose of this report is to

o Identify the water, sewer and drainage infrastructure necessary to build
out the remaining developable lands within the Rancho Murieta North,

« Evaluate the ability existing facilities to accommodate the proposed
development

e Develop an estimate of the probable magnitude of cost for the proposed
improvements.

While impacts to existing infrastructure were evaluated, impacts to treatment
facility, water supply and the reclamation system were not within the scope of the
report.
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B- SUMMARY OF FINDINGS

The proposed improvements included water, sewer and drainage improvements
totaling approximately $ 9.1 million in construction cost. This is approximately
$13.7 million in project cost. Exhibits showing the locations of these facilities are
locate in the appendix of this report.

A preliminary estimate of the magnitude of infrastructure cost was prepared for
each facility and is summarized in Table 1. A 20% construction contingency was
included to account for the general scope of items listed. A 20% project
contingency was included for uncertainty in the scope of the project
development. An approximate value of 30% was included for plan checking,
engineering, inspection and construction surveying.

TasLE 1 : PRELIMINARY ESTIMATE OF THE MAGNITUDE OF COST

Items Cost
Sewer Infrastructure Costs $2,305,000
Woater Infrastructure Costs $2,739,000
Drainage Infrastructure Costs $2,781,000
Construction Sub total $7,825,000
20% Construction Contingency $1,565,000
Construction Cost Estimate $9,390,000
20% Project Contingency $1,878,000
5% Plan Checking $469,500
15% Engineering $1,408,500
5% Inspection $469,500
5% Construction Staking $469,500
Project Cost Estimate 314,090,000
3
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II- INFRASTRUCTURE ELEMENTS

The three elements of this master plan include water, sewer and drainage
improvements. An estimate of the probable magnitude of cost estimate was
prepared for the proposed infrastructure improvements. Phasing of
improvements are identified where appropriate.

Developable areas are approximated for each development. Undevelopable
areas included areas that are environmentally sensitive, areas within 100-year
flood plains, or on terrain difficult to build. Preliminary alignments for the
infrastructure corridors (usually proposed roads) are identified.

A- WATER

The following section describes the proposed water infrastructure
improvements. It addresses the methodology, an evaluation of the
existing system, the proposed transmission system and the magnitude of
water infrastructure costs.

The District gets it drinking water from the Cosumnes River. Water is
stored in three reservoirs within the community and treated at the water
treatment plant located at the north end of Lake Clementia. The District
supplies water to their customers using two separate water systems. One
area is served by a gravity system using two storage reservoirs. This
gravity system supplies water to services below the elevation of 220°. A
hydro-pneumatic tank is used to provide increased pressure fo the system
that services customers above an elevation of 220'. Exhibit 1 identifies the
extent of the two systems.

Methodology

For this master plan, a computer-based model was developed for the
hydro-pneumatic system. The model analyzed the existing condition with
and without the proposed developments. The models were used to
evaluate:

o The affect of the current criteria on the existing system.
« The affect on the proposed developments.
¢ The sizing of the proposed water infrastructure.

The systems were modeled using Average Daily Flow (ADF), Max Day
plus Fire Flow (MD+FF), and Peak Hourly Flows (PH) conditions. The
systems performance was evaluated using the District’s criteria for each of
these conditions.

District records, previous reports and as-buills were used to obtain
existing system information including pipe sizes, location, and material,
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reservoir and pump characteristics, and elevations of existing system
facilities.

Demands were estimated using the District standard consumption rates
for different land uses and lot size. The developer's planning documents
were used to determine future demands. A listing of demands used can be
found in the appendix.

Criteria
The District’s standards include the following guidelines:

« ADF pressures should be between 40 pounds per square inch (psi)
and 125 psi.

e PH pressures should be greater than 30 psi.
e« MD+FF pressures should be greater than 20 psi.

e PH and MD+FF velocities shall be less than 7.5 feet per second
(fps)

+ Blow-off valves are 1o be installed at the end of dead end runs such
as cul-de-sacs.

The ADF demand is estimated using the District standard consumption
rates for different land uses and lot size. Other demand rates are derived
with the following peaking factors applied to the ADF value:

e Max Day flows apply a peaking factor of 2.2
» Peak Hour flows apply a peaking factor of 4.4 (2*MD=4.4).

Fire flow criteria as defined by the American River Fire Protection District
requires the following demands:

Dwelling Size (sf) | Fire Flow (gpm)
< 3,600 1,000
3,601 —-4,800 1,750
4,801 -6,200 2000
> 6,200 2,500

The existing developments within Rancho Murieta are modeled with a
1750gpm fire flow. Two exceptions are first at the northern end of Lake
Chesbro (node J-1-EX) where dwelling sizes require a 2000gpm fire flow
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rate and at the east end of Unit 8 where the size of an existing structure
exceeds 7000 SF (2,500gpm)

Generally existing 8" pipes will accommodate an MD+1750gpm fire flow
and existing 10" pipes will accommodate a MD+2000gpm fire flow and
greater based on velocity requirements.

Fire flows to the proposed developments are modeled as follows:
s The Estates at Murieta Hills is modeled with 1,750gpm fire flow.

e Numerous dwellings at the Estates at Lake Calero will exceed 6,200sf
thereby requiring the model to reflect a fire flow of 2500gpm in this
area.

¢ A fire flow of 2,000gpm is modeled at all other proposed development
locations.

Only the main looped pipes were modeled. Demand nodes were placed at
intersections and key location along a pipe such as a low or high point in
the system. The demand for each lot was accounted for at the closest
node. The model system layout and a listing of the system configuration
can be found in the appendix.

All pipes in the existing systems are asbestos cement pipes (C-value =
135), while ali proposed pipes are PVC (C-value = 135).

Analysis

The existing hydro-pneumatic system (Units 3 & 4) was modeled with an
elevated tank to simulate the performance of the hydro-pneumatic tank.
The existing hydro-pneumatic tank adds approximately 138 min to 185’
max of head to the base 300-foot elevation at the tank. This range
corresponds to the existing start/stop pump operation settings at 60psi to
80psi. The maximum operating head for the hydro-pneumatic tank is 288’
based on original system specifications. The 300-foot base elevation was
obtained from a topographic map of the area.

The existing pump provides 60psi (138’ head) at 3200gpm fiow rate. See
existing pump characteristic curve in appendix. The water system models
conservatively set the simulated elevated tank at 138" above the base
elevation for all existing flow scenarios regardless of higher head values at
lower pump flows. This worst-case conservative assumption will assure
that all flow scenarios will maintain the minimum adequacy for the system.

Once a working model of the existing system was complete, additions to
the physical system were considered for The Residences of Murieta Hills,
and eventually for the system at build-out as well.

At flow rates greater than 3200gpm the model is also set at the worst case
scenario of 138’ head. It is expected that the existing pump system will be
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improved as needed to maintain existing pressure requnrements as flow
demands approach 3200gpm.

Each pipe is numbered (P-#), and the junction of two or more pipes is
numbered (J-#). Additionally, a suffix is added to the pipe/junction ID to
indicate whether it is a portion of the existing system (-EX), the Murieta
Hills system (-MH), or the system at build out (-XX). An initial minimum
size of 8 inches was set for all proposed pipes then incrementally changed
to larger sizes as needed to accommodate the minimum District’s
standards.

The gravity system was originally designed to accommodate ultimate
build-out flows and was not modeled within this master plan.

Results of the Models

Hydro-pneumatic System

The model demonstrates that the existing hydro-pneumatic pump system
has the capacity to accommodate the demand of the Murieta Hilis
development with adequate system pressures. The peak discharge with
Murieta Hills (fire flow + MD) is 2,886gpm. Although the existing hydro-
pneumatic system is adequate, improvements to the existing pump
system is recommended to reduce the existing start/stop cycling of the
existing pumps.

A small portion of the Murieta Hills development will encompass
elevations below 220'. This area will need pressure-reducing devices
placed at individual residences to avoid excessive pressure problems.

At full build out the highest demand of 4,024gpm will be during max day
with a 2,500gpm fire flow.

Since the existing pumping system can only accommodate 3,200gpm at
138 feet of head, the existing pump system is not adequate to
accommodate the required 4,024gpm flow at full build-out. Existing
pumps can be enhanced with the addition of booster/jockey pumps.
These new smaller pumps would become the primary pumps to
accommodate lower daily flow rates. The existing larger pumps would
then assist with the higher fire and peak hour flow rates.

The proposed size of the water main loop at Calero Lake was determined
to consist of a combination of 12” and 10" diameter pipes. This loop is the
most critical in the system due to the higher elevations and higher
2,500gpm required fire demand. The application of smaller pipe sizes for
this loop produces excessive friction losses and cannot accommodate the
pressure requirements.

The models verify that the existing residential development on the hydro-
pheumatic system meets the District's standards with build-out. The model
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also shows the proposed infrastructure for the hydro-pneumatic system is
sized to meet the District’s standards.

The existing upper portion of Unit 6 currently has reports of low pressure
at existing residences. It is proposed to connect this gravity system to the
hydro-pneumatic system when the upper portion of the Terrace and the
River Canyons are developed. An additional gravity transmission line will
be required within the Review Canyons projects to accommodate the
conversion.,

The ultimate build-out model requires the installation of a secondary
supply pipe to be routed between the existing pumping facility and the
existing pipe network. This pipe will not need to be installed untif the last
phases of development occurs and velocities begin to exceed 7.5fps in the
existing 14” supply pipe P-9-EX. Without this additional pipe, the existing
supply pipe will exceed velocities of 8.5fps during a fire scenario.

The following table identifies the minimum pressure values in the full build-
out hydro-pneumatic system at different flow scenarios:

TABLE OF MiNIMUM PRESSURES AT FULL BuUiLD-OUT

Scenario Node of Min | Pressure (psi)
Pressure
Avg Day J-258-CC 43.0
Peak Hour J-258-CC 39.0
Max Day J-258-CC 42.0
MD + FF @ J-1-Ex J-258-CC 36.1
MD + FF @ J-122-MH J-258-CC 375
MD + FF @ J-204-THRC J-258-CC 374
MD + FF @ J-258-CC J-258-CC 20.9
MD + FF @ J-303-CL J-258-CC 37.2

5103 8
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Gravity System w/build out

Improvements to the existing gravity system include:

+ The installation of an 8" pipe to serve a small portion of the Terrace
development that is located below the 220’ elevation.

» The Retreats development will trigger the installation of a previously
identified 12" line.

+ The River Canyon Estates development will trigger the installation of
16" main in combination with the conversion of existing Unit-6 gravity
system to hydro-pneumatic system.

The models show that the existing residential development on the gravity
system meets the District’s standards at build out of the north. The model
also shows the proposed infrastructure for the gravity system is sized to
meet the District’s standards.

Cost Estimate

A preliminary estimate of the magnitude of water infrastructure cost was
prepared and is shown in Table 2. A 20% construction contingency was
included to account for the general scope of items listed. A 20% project
contingency was included for uncertainty in the scope of the project
development. Approximately 30% was included for plan checking,
engineering, inspection and construction surveying.

This cost estimate did not account for items associated with environmental
clearance (if required).
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TABLE 2 : PRELIMINARY ESTIMATE OF THE MAGNITUDE OF WATER COST

Water Infrastructure

ftems Quantity Unit Unit Price Cost

Water Main, 8" 23,082 LF %35 $807,870
Water Main, 10" 27,070  LF $40 $1,082,800
Water Main, 12" 6,207 LF $50 $310,350
Water Main, 14" 1443 LF $60 $86,580
Water Main, 18" 1730 LF $80 $138400
Valve, 8" Gate 30 Ea $900 $27,000
Valve, 10" Gate 37 Ea $1,100 $40,700
Valve, 12" Gate 10 Ea $2,000 $20,000
Valve, 14" Butterfly 3  Ea $2,500 $7,500
Valve, 18" Butterfly 3 Ea $3,750 $11,250
2" Blowoff Valve 5 LS $2,200 $11,000
Air Release Valve 5 LS $2,500 $12,500
Pump Station Improvements 1 LS $225,000 $225,000

Construction Sub fotal $2,780,950

20% Construction Contingency $556,190

Construction Cost Estimate $3,337,140

20% Project Contingency $667,428

5% Plan Checking $166,857

15% Engineering $500,571

5% Inspection $166,857

5% Construction Staking $166,857

Project Cost Estimate $5,005,710

5/03
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B- SEWER

The following section describes the proposed sewer infrastructure improvements.
[t addresses the methodology, proposed collection system, associated lift
stations, the magnitude of sewer infrastructure costs and phasing of
improvements.

5/03

Methodology

in general, the methodology used to identify the proposed sewer
infrastructure utilized the design criteria described in the District
Standards. The County of Sacramento’s criteria were used where the
District standards did not address a criterion.

The sewer system was separated into three main sewer service areas
designated as A, B & C. Each service area was divided into sub-areas.
The boundary of many of the sub-areas was collinear with the entire
boundary of the developable areas for the proposed developments.
Accordingly, the number of dwelling units for those sub-areas was the
same as the development. However, some of the sub-areas included
portions of two or three developments. The number of dwelling units for
the developments was distributed to the sub-areas proportionally by area.
Exhibit 2 shows the sub-areas.

Average Dry Weather Flows (ADWF) for each service sub-area were
determined by multiplying the number of dwelling units by 350 gallons per
day per dwelling unit (GPD/DU). Average Dry Weather Flows were used
to calculate Peak Dry Weather Flows (PDWF) and Peak Wet Weather
Fiows (PWWF).

The District and County of Sacramento use different methods for
calculating peak flows. The District uses a peaking factor of four and does
not specify criteria for calculating inflow and infiltration (I/I) flows. However,
historically, the District's I/l flows have been calculated by per length of
pipe. The County uses a formula, which varies the peaking factor based
on the ADWF. Furthermore, the County uses improved I/l data based on
a per acre basis. Because the peaking factors and the I/l are interrelated,
it is important to use the criteria from the same method to determine these
values. In light of the County’'s improved I/l data, peak flows were
determined using the County criteria. When compared, the County’s
method yields just slightly higher peak flows than the District's method.

Peak Dry Weather Flows (PDWF) were calculated by means of multiplying
the Average Dry Weather Flow by the calculated peaking factor. Using the
County of Sacramento criteria, inflow was set at 1000 gallon per day per
acre (gpd/ac) and infiltration was set at 200 gpd/ac. These I/l flows were
added to the PDWF to determine the Peak Wet Weather Flows (PWWF).

11
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TABLE 3: SUB AREA SEWER FLOWS

Table 3 summarizes the wastewater flows for each service sub-area. The
accumulative wastewater flows summarized in Table 4 was used to design
the sewer lines and pumps station infrastructure.

Jotal#  Area Ulegion ADWF PDWF Il PWWF
Region DU___{acres}  (gpd) (mgd) {gpm) (gpm} (gpm)
B13 Estates @ Lake Chesbro 61 65 21,350 002135 2015 30 54 84
Bi2 Estates @ Lake Clementia Sub-Region t 30 32 10,500 0.0i05 2087 15 27 42
B41 Estates @ Lake Clementia Sub-Region 2 27 29 9,450 0.00485 2.074 14 24 38
B10 The Highlands Sub-Region 50 25 17,500 0.0175 2.030 25 21 45
B9 The Highlands Sub-Region 2 62 31 21,700 0.0217 2014 30 26 56
B7 The Terrace Sub-Region 2, 136 53 47,600 3500 116 44 160
B8 River Canyon Estates Sub-Region 3
B6 River Canyon Estates Sub-Region 2 80 55 28,000 00280 19985 39 46 85
B5 River Canyon Estates Sub-Region 1 13 9 4,550 00046 2125 7 8 14
B4 The Terrace Sub-Region 1, 231 111 80,850 00809 1913 107 93 200
B3 The Retreat (North),
B2 The Retreat (East)
Totai#  Area Qhregion ADWF - PDWF 1 PWWF
Region DU {acres) (gpd) (mgd) {gpm) (apm) (gpm)
A3 The Eslates of Lake Calero 80 151 28,000 0023  1.995 3g 126 165
A2 The Residences of Murieta Hills 245 140 85,750 0.0858 1908 114 117 230
TABLE 4: ACCUMULATIVE SEWER FLOWS
Total #{ Pump Al Cott ADWFat | POWF i Mot PWWFE e
Region DU {Station (acres) (gpd) {mgd) PUTR tapm m m
Estates @ Lake Chesbro 61 2 65 21,35¢  0.02135 2015 30 54 84
Estates @ Lake Clementia Sub-Region 1 30 a7 31,850  0.03185 1.985 44 81 125
Estates @ Lake Clementia Sub-Region 2 27 128 41,300 0.0413 1.965 55 105 161
The Highlands Sub-Region 1 50 51 58 80y 0.0588 1938 79 128 205
The Highlands Sub-Region 2 62 182 80,600 0.0805 1.913 1497 182 258
The Terrace Sub-Region 2, 138 235 128,100 0.1281% 1.876 167 196 363
River Canyon Estates Sub-Region 3 3 235 128,104 .1281 1.876 167 196 363
River Canyon Estates Sub-Regicn 2 80 4 290 156,100 0. 1561 1.860 202 242 443
River Canyon Estates Sub-Region 1 13 259 160,650  0.16065 1.857 207 248 456
The Terrace Sub-Region 1, 231 414 241,500 0.2415 1.823 306 342 647
The Refreat (North), 414 241,500 C.2415 1.823 306 342 647
The Retreat (East} 410 241,500 G.2415 1.823 308 342 647
5 410 241,500 0.2415 1.823 306 342 647
Total# | Pump  Aucta Qo ADWFLw PDWF o Whoa  PWWF iy
Region puU |station {(acres) (gpd} {mgd) "™ _(gpm}  {epm}  {gpm)
Tha Estates of Lake Calero 80 151 28 U0 005 RS 50 126 i85
The Residences of Murieta Hills 238 6 291 111,300 01113 1.887 146 243 388

12
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Wastewater Collection Systems

The pipes in the collection system were sized to accommodate the peak
wet weather flow (PWWF) at 70% full. Typically, no surcharging is
allowed in wastewater collection systems. An n-value of 0.013 was used
for the analyses. The system is required to meet a minimum velocity of 2
feet per second during PDWF and a maximum velocity of 10 feet per
second for PWWEF.

Pipe sizes in this master plan are based on minimum pipe slopes. Actual
pipe sizes may be adjusted as allowed given actual pipe slopes. The
minimum pipe size is six inches.

Tracer wires and test stations are required with all new sewer pipes.

Mutrieta Hills

The capacity of the existing sewer collection system through Unit 1 was
analyzed to determine if the system could accommodate the wastewater
flows from the Murieta Hills development. The analysis showed that
portions of the collection system would have to be enlarged to
accommodate the additional flows. Specifically, the pipes along west side
Laguna Joaquin and some pipes within Lago Dr. would have to be
increased from 8 inches to 10 and 12 inches.

Another alternative is to utilize the abandoned 12" force main along
Stonehouse Dr. The force main was initially used to convey wastewater
from the old pumping station (near the shopping center) to the now
abandoned Stonehouse wastewater treatment facility. The 12" force main
is too large to accommodate the projected sewer flows from Murieta Hills
and The Estates at Lake Calero. It is proposed to install a 6" force main
carrier pipe within the existing 12" pipe (casing). However, utilizing this
alternative requires constructing a pump station near Escuela Dr. Exhibit
3 shows the two alternatives.

Enlarging the pipes within the existing development, although less
expensive, was determined not to be a favorable alternative. Therefore,
utilizing the abandon force main and constructing a new pump station is
the preferred alternative.

Prior to the use of the existing 12" casing, the casing condition must be
assessed. The casing shall be video inspected and submitted for review
by the District. If the existing casing is deemed unacceptable then the
existing casing cannot be used. A new pipe force main installation or
alternative will be required. A tracer wire with test stations must be
installed over the existing casing (if used). If the casing if found to be
electrically continuous then test stations can be connected directly to the
casing and the tracer wire requirement will be eliminated.

13
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Commercial Site

Wastewater from the commercial site will be pumped to the existing pump
station located near the firehouse. The commercial site pump station will
be a local pump station to be constructed with the development of the site.

The Estales at Lake Calero

The conveyance of wastewater flow for this development could be through
either service area A or B. The entire sewer infrastructure within service
area B would have to be constructed before this alternative can be
developed. Therefore forcing The Estates at Lake Calero to be the final
development along the easterly reach of service area B. Alternatively by
routing the wastewater flows through service area A (Murieta Hills) this
problem would be alleviated. A 6” force main was installed during the
construction of Puerto Dr. with Unit 4 anticipating this option. The
proposed pump station and gravity lines within Murieta Hills would have to
be designed to accommodate the additional wastewater flows. It is
recommended that the Estates at Lake Calero utilize the Murieta Hills
alternative.

Refreats & Terrace

Wastewater from the Retreat West can flow through the existing collection
system in service area A. No major sewer infrastructure will be required.

Wastewater from the Retreats East & North as well as the Terrace can
flow into the main pump station for service area B. No major sewer
collection infrastructure will be required.

Currently, there exist parallel 4” & 10” force mains that run from the
existing Unit 6 lift station ‘B’ to the old yellow bridge. Currently the 4" force
main conveys the wastewater flow from Unit 6. This main ties directly into
the 12" force main coming from service area A’s main pump .station
located near the Fire Station. The 12" force main then continues to the
wastewater treatment plant (WWTP). This is a temporary configuration. It
operates sufficiently because of the low flows coming from the pump
station south of Unit 6.

The amount of wastewater generated from the Terrace development will
initiate 1) a new pump station/expansion (see below) 2) the parallel 10
force main to be put in use and 3) a new 12" force main running parallel to
the exiting 12" force main from the old yellow bridge to the wastewater
treatment plant.

There is an opportunity to possibly eliminate the Unit 6 lift station ‘A’ by
routing wastewater flows to the sewer main that will cross the golf course
from The Terrace.
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River Canyons

Due to the terrain of ridges and valleys at River Canyon Estates there will
be two pump stations (#3 and 4) required to move wastewater across the
site. Wastewater then cantinues on by gravity to pump station #5 where it
is pumped fo the sewage treatment plant. See Pump Stations, below.

In addition to flows generated on site, these pump stations will
accommodate wastewater flows generated from Clementia, Chesbro and
The Highlands. Therefore development of this infrastructure is required
prior to the development of the upstream subdivisions.

The Highlands

Wastewater will flow in a north to south direction towards pump station 3.
Piping will be routed between Bass lake and Lake Clementia and through
the flood plain area. Depending on final pipe configurations, local pump
station(s) may be required to service low-lying areas in the areas adjacent
to Bass Lake and Lake Clementia.

Clementia

Wastewater from The Estates at Lake Clementia will flow in a north to
south direction then through the flood plain area (Lake Clementia spill
way) towards pump station 3. Depending on final pipe configurations,
regional pump station(s) may be required to service low-lying areas in the
areas adjacent to Lake Clementia.

Chesbro

Wastewater from The Estates at Lake Cheshro will flow in a north to south
direction to pump station 2. From pump station 2 wastewater will directed
to the sewer pipes in the Highlands. An alternative would be to pump to
The Estates at Clementia sewer system, routing depends on the
progression of development. A local pump station is required to bridge the
low-lying areas of this subdivision.

Pump Stations

The hilly terrain in Rancho Murieta imposes atypical challenges on the
proposed sewer infrastructure. To collect and convey wastewater from
the proposed developments to the wastewater treatment plant, a series of
small pump stations must be constructed. In the extreme case, conveying
wastewater from the proposed development north of Lake Chesbro to the
wastewater treatment plant, it requires a series of five regional pump
stations. All pump stations will be District owned and maintained.

The sewer analysis identified two categories of sewer pump stations; local
and regional. Local pump stations are much smaller than regional pump
station. Local pump stations identified in this report have a capacity of
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less than 50 gallons per minute (gpm). They are typically required to
convey a small number of resident's wastewater over a ridge, are
constructed as part of the subdivision and are not considered an
infrastructure improvement. Therefore, a quantitative analysis of the local
pump stations was not performed. Regional pump stations identified in
this report have a minimum capacity of 100gpm. The Sewer Master Plan
shows the approximate locations for both local and regional pump
stations.

Pump stations used on the entire Rancho Murieta development shall be
from one manufacturer and will be sized consistently. There will be no
more than three pump sizes used throughout the project in order to
minimize the inventory of spare parts.

Protections against spilis from pump stations must meet the requirements
of the California Department of Health Services, Division of Drinking Water
and Environmental Management standards manual section 5-4.01.
Pumping facilities shall be designed to not result in the spillage of
wastewater.

Pump Table:

Pump # | Min Size (gpm) | Location

1 Not used, is a local pump station.

2 84 The Estates at Lake Chesbro

3 363 River Canyon Estates

4 443 River Canyon Estates

5 647 Unit 8, Increase Existing Pump System
6 388 The Residence at Murieta Hills

Service Area “A”

The Residents at Murieta Hills, The Retreats West, the commercial site
and The Estates at Lake Calero are within Sewer Service Area “A". This
area drains into an existing pump station, "“Main Lift Station North”, located
behind the fire station on Murieta Dr. Main Lift Station North has the
capacity to serve the entire Sewer Service Area A.

Service Area “B”

The existing pump station located south of Unit & is currently designed to
serve all 110 dwelling units of Unit 6. As of December 2000, Fifty-four of
the 110 units were developed. At ultimate build-out of service area "B” a

16




Rancho Murieta North

tnfrastructure Elements Infrastructure Master Plan |

5/03

second pump station, adjacent to the existing pump station, will be
required to serve The Retreats’ East and North, The Terrace, The
Highlands, River Canyon Estates, The Estates at Lake Clementia, and
The Estates at Lake Chesbro.

The existing pump station utilizes 2" MP-3127-266 Flygt Grinder Pumps.
Based on the pumping curve information supplied by the District, the
pumps operate between the ranges of 45gpm at 132 TDH to 87gpm at 98
TDH. According to the as-built plans and design calculations, the pump
station has a wet well with a capacity of 355 ft>and operates on a 16.8
minute cycle.

The pump station wet well has capacity to accommodate additional flows
from The Retreats East and North but the existing pumps need to be
upgraded for this increased flow. Wastewater flows generated by the
Terrace development will require the construction of a new wet well and

pump.

Cost Estimate

A preliminary estimate of the magnitude of sewer infrastructure cost was
prepared and is shown in Table 5. A 20% construction contingency was
included to account for the general scope of items listed. A 20% project
contingency was included for uncertainty in the scope of the project
development. Approximately 30% was included for plan checking,
engineering, inspection and construction surveying.

This cost estimate did not account for any cost associated with
environmental clearance if required.
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TABLE 5 : PRELIMINARY ESTIMATE OF THE MAGNITUDE OF SEWER COST

Sewer Infrastructure

Items Quantity Unit Unit Price Cost
6" Sewer Lines 9,300 LF %30 $279,000
8" Sewer Lines 1,000 LF $35 $35,000
10" Sewer Lines 2,000 LF $40 $80,000
3" Force Main 1,000 LF $25 $25,000
6" Force Main 3,000 LF $35 $105,000
8" Force Main 0 LF $40 $0
12" Force Main 4,800 LF $50 $240,000
Manholes 30 Ea $3,000 $90,000
Force Main Appurtenances 1 LS $25,000 $25,000
Slip-Line 6" FM 4400 LF $20 $88,000
Pump Stations
PS1 0 LS $92,000 30
PSs2 1 LS $127,000 $127,000
PS3 1 LS $269,000 $269,000
PS4 1 LS $308,000 $308,000
PS5 1 LS $392,000 $392,000
PsS6 1 LS $242,000 $242,000
Construction Sub total $2,305,000
20% Construction Contingency $461,000
Construction Cost Estimate $2,766,000
20% Project Contingency $553,200
5% Plan Checking $138,300
15% Engineering $414,900
5% Inspection $138,300
5% Construction Staking $138,300
Project Cost Estimate $4,149,000
5/03 18
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C- DRAINAGE

The following section describes proposed improvements to the storm drainage
infrastructure. It addresses the methodology, proposed conveyance systems,
adequacy of the existing system, associated culverts, storm quality detention
basins and the magnitude of drainage infrastructure costs and phasing of
improvements.

5/03,

Methodology

The Rancho Murieta District Standard and policies were used as the basis
of the proposed drainage infrastructure design. The County of
Sacramento’s criterion was incorporated where the District standards did
not address a criterion.

The District's hydrology criteria were used to estimate the storm water
runoff of the new developments. The District does not have criteria for
estimating runoff from watersheds greater than 1680 acres. Therefore, the
County of Sacramento methodology was used to verify the adequacy of
the conveyance system downstream of Laguna Joaquin.

The drainage facilities associated with the Residences of Murieta Hills
watershed are a critical and significant part of this Drainage Master Plan.
Therefore, the main focus of this plan pertains to the tributaries and outfall
of the Laguna Joagquin.

The remaining Rancho Murieta master plan is conceptual to determine
approximate routing of the backbone system. A description of the
drainage facilities is included but details will be completed with the
development of these small watersheds. Proposed pipes can be
substituted with open channels as approved for the subdivision.

Storm Water Quality

According to the Sacramento County Water Resources Department,
Rancho Murieta is not included in Sacramento County's National
Polluntant Discharge Elimination System (NPDES) PERMIT. In addition,
Rancho Murieta is not required to obtain its own NPDES permit due to its
small population and location outside of the Sacramento County urbanized
area. This has been confirmed by Christine Palisoc of the California
Regional Water Quality Control Board, Central Valley Region through a
memo to the Sacramento County Water Resources Department.

Even though Rancho Murieta is not required to obtain an NPDES permit,
the Rancho Murieta Community Services District proactively adopted
“Interim Storm Water Quality Management Criteria” in 1991 to be used
until Sacramento county adopted formal criteria. The intent of the criteria
was to establish Best Management Practices (BMP) for the removal of
pollutants in storm water to the maximum extend practical. Sacramento

- 19

Rev. Jan 13, 2004




Rancho Murieta North
Infrastructure Elements infrastructure Master Plan |

County has adopted formal criteria and standards for storm water quality
under their NPDES permit. This criteria has been utilized for the design of
water quality facilities constructed by recent subdivisions within Rancho
Murieta Storm water quality measures identified in this mater plan are
compatible with the current Sacramento City/County Drainage Manual
criteria for storm water quality requirements.

The Rancho Murieta Community Services District is currently in the
process of preparing a Stormwater Quality Improvement Plan (SQIP).
The purpose of the SQIP is to address storm water quality issues specific
to Rancho Murieta. The Rancho Murieta SQIP will utilize construction and

- post-construction BMP’s specified in the Sacramento City/County
Drainage Manual as well as others programmatic stormwater quality
BMPs. All new developments within Rancho Murieta must meet the
requirements of the SQIP.

Drainage Restrictions into the Lakes

Lakes Calero, Clementia and Chesbro are used as the primary source of
drinking water for the community. The California Department of Health
Services, Division of Drinking Water and Environmental Management,
prohibits runoff from urban development from entering these reservoirs.
Accordingly, new development within the drainage shed of Lakes Calero,
Clementia and Chesbro must construct interceptor drainage facilities to
collect urban runoff. The interceptor facilities must be sized to collect flows

from the 100-year event.

Storm water runoff from open space areas is allowed to drain into these
reservoirs but storm water runoff from developed areas must be routed
through a water quality basin and outlet into nearby waterways. These
waterways must not enter the Lakes.

Where residential properties are located adjacent to a lake, a diversion
ditch or other drainage structure must be constructed to intercept runoff
from the development to prevent this runoff from entering the lake. As an
example see the following sketch:

DIVERSION

DITCGH AND

LEMET OF
ROAD DEVELOPMENT

ALTERNATE 1

p DIVERSION
. DITCH AND

LIMT OF

DEVELOPMENT

ROAL

ALTERNATE 2
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Bass Lake is a reclaimed water reservoir; changes in the District's
discharge permit prohibit any storm water runoff from entering into a
reclamation facility. Accordingly, new development within the drainage
shed of Bass Lake must construct interceptor drainage facilities to collect
and prevent both urban and open space runoff from entering the Lake.
The interceptor facilities must be sized to collect flows from the 100-year
event.

To achieve this goal it is recommended that a combination of culverts,

storm pipes and diversion ditches be employed to divert the runoff around
Bass Lake. This storm water will outlet into a water quality basin.

" Lake Jean is available as a water quality / detention basin. If the lake is

used for this purpose then no water will be allowed to overflow into the
adjacent Lake Clementia. The proposed drainage system will need to
accommodate all outflows from Lake Jean to discharge to Cosumnes
River.

Wafer Quality Basins

Water quality basins have been preliminarily sized within this master plan
according to the Sacramento City/County Drainage Manual, Volume 2.
The Drainage Master Plan depicts the drainage sheds used to size the
water quality detention basins. It also shows schematic locations of
proposed runoff interceptor facilities. A spreadsheet of water quality sizing
calculations can be found in the appendix and tabulated on the Master
Plan.

This sizing is based on the assumption that the entire developable area of
each subdivision will contribute flows to the water quality basins. Since
non-developed areas will be allowed to drain into the Lakes (except Bass
Lake) the water quality basins will be smaller than indicated in the
calculations based on actual developed areas.

Conveyance System

The drainage conveyance system for the existing development, originally
constructed as part of Units 1-4 and Unit 6, drains the storm water runoff
into the Cosumnes River. It consists of: open channels, natural streams,
culverts, ponds and storm drain pipes that drain approximately 1100
acres. The major drainage systems shall be designed to accommodate a
100-year storm event.

The Residences at Murieta Hills

This development is situated in the Upper reaches of a 313-acre
watershed. It is one of three watersheds that are tributary to Laguna
Joaquin, a 24-acre man-made lake. Above Laguna Joaquin, storm water
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draihs through an existing conveyance system, which includes five
culverts and approximately 6,100 LF of open channels and natural swales.

Runoff from Murieta Hills passes through culverts | through V to reach
Laguna Joaquin where it combines with runoff from of sub-area 2 and 3.
See Exhibit 4 for the drainage shed and culverts analyzed.

It was determined that the existing conveyance system, between the
Murieta Hills area and Laguna Joaquin, can accommodate existing 100-
year storm event. Table 6 shows the results of calculations for the culverts
and channels. A detention basin will be constructed with the development

of Murieta Hills to reduce post development peak flows to pre-

development peak conditions. See exhibit 7 for plan view of the proposed
detention basin.

Existing pre-development watersheds within the Murieta Hills area are
split into two similarly sized drainage basins. Post-development
construction will modify existing Murieta Hills subbasin sizes and thus
modify runoff quantities. The westerly subbasin drains south through
culvert Il and the easterly subbasin drains south through culverts | and [il.
Post-development improvements to the subbasins are as follows:

« Under Post-development conditions the westerly basin is reduced in
size. This area reduction compensates for the increased runoff per
acre. Pre and post-development flow rates are similar. Therefore
there are no adverse affects on downstream culverts from this sub-
shed.

Additionally, a small water quality basin is to be constructed in this sub-
shed that will further reduce outflow characteristics.

o Under Post-development conditions the easterly sub-shed will increase
in size. A water quality/detention basin will be constructed to reduce
runoff quantities to maintain pre-development outflow conditions.

Analysis of runoff quantities produced from the pre and post-development
conditions were determined using the Sacramento County's methodology.

The Sacramento County charts 2-22 and 2-23 were used to obtain runoff
quantities for these small (less than 160 acre) sub-sheds. See the
appendix for copies of these charts.

The detention basin was sized using HEC-1 modeling system. The
detention basin volumes were then determined by modeling the
storage/outflow characteristics of the basin as required to reduce outflow
to match pre-development flow rates at the culvert location. See table 6
for outflow rates.

There is a reduction of 49¢fs from the easterly sub-shed of Murieta Hills.
This reduction was directly applied to all downstream culvert crossings to
determine the post-development fiow rates at each culvert.
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The required detention basin volume of 8.5 ac-ft is added to the required
water quality basin size of 3.5 ac-ft for a total basin volume of 12 ac-ft.
Total available detention volume within this basin is 16 ac-ft.

TABLE 6-CONVEYANCE SYSTEM BETWEEN MURIETA HILLS AND LAGUNA JOAQUIN

5/03,

Area Flow Culvert
Existing Culvert [ ' Post | Pre- | Post- [ Post- Capacity 4| Configuration
CulvertID| "« ration | Dev | Dev | Dev.s}Deva] Dev. Required
g (A) (AQ) s | @ § s (1) equire
! 3-36"RCP g2 112 78 118 | 696 115 No Change
It 2 -36"RCP 88 68 75 76 76 93 No Change
i 1-54"CMP’ 110 | 130 98 | 130 | 81s 93 No Change
v 1-66"CMP? 88 68 75 76 76 93 No Change
v 1-72"CMP 260 | 260 180 | 235 | 1866 236 No Change
Vi 1-24"RCP 50 50 nia nfa | n/a nfa 368" RCP
1. Equivalent size to two 65"x40" arc pipes
2. Equivalent size to a 76" x 52" arc pipe
3. Sacramento County method was used to calculate flows using figure 2-22 and 2-23.
4 Capacity calculations assume a one foot freeboard except culvert 3 with 6™
5. Culvert VI is currently under design with the development of The Retreat West.
6. Post development flows reduced with detention basin.

The conveyance system downstream of Laguna Joaquin includes a
spilway channel, four culverts and 1,200 LF of open channel. The
conveyance system goes under Lago Dr. and Highway 16, then south
along the west side of the Murieta Plaza. It continues under Lone Pine
drive, then travels west past Murieta village. The channel continues west
under one access road and out the on to a flood plain before draining into
the Cosumnes River. The drainage shed for this conveyance system,
shown in Exhibit 5, encompasses sheds 1, 2 & 3 for a total of 900 acres.

District standards do not address criteria for determining flows from
watersheds greater than 160 acres. Therefore, Sacramento County’s
methodology was utilized to determine the storm runoff. Using the
Sacramento County’s SACPRE preprocessor with HEC-HMS, the sform
runoff into Laguna Joaquin for a 100-year event under pre-development
conditions was estimated at 1095 cfs. The runoff increases to 1118 cfs
under post development conditions without any upstream reductions from
the detention basin in Murieta Hills. (See appendix for calculations and

support data).

The estimated runoff under pre-development conditions is higher than a
previously reported 100-year event flow, which was estimated between
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500-600 cfs. A combination of the following two factors may account for
the difference:

« The earlier calculation for this watershed could have assumed the land
use plan included a reservoir at the location of Murieta Hills. This
would have reduced flows coming from that portion of the shed.

« The previous calculations were determined before the District adopted
their drainage criteria. It was determined that similar calculations based
on other criteria resulted in flows much less than if determined using
the District criteria.

- An analysis of weir flow rate vs. weir backwater (detention) in Laguna

Joaquin reduces the peak 100-year flow by approximately 148 cfs under
post development conditions. Peak flow is reduced from 1118 cfs inflow
to 970cfs outflow with a peak reservoir elevation of 1498.77' (1.23
freeboard to top of bank). The upstream detention basin in Murieta Hills
further reduces these rates.

The spillway and culvert under Lago Dr. can accommodate a 100-year
storm event for both the pre and post-development conditions. However,
the culverts downstream from the spiliway north of Murieta Village cannot
accommodate the 100-year flows at either condition.

Table 7 summarizes the drainage calculations for the conveyance system
from Laguna Joaguin down past Murieta Village. (See appendix for
calculations and support data).

TABLE 7-CONVEYANCE SYSTEM DOWNSTREAM OF LAGUNA JOAQUIN

CutFlow . .
Existing E xisti Post.Dev | Capacity | ReCoNflauration
Culvert iD . . xisting ost-Ue p y Required
Configuration (cis) (cfs) {cfs)
vl 2 - 66" hox 951 970 G40 Yes
Vil Channel 951 970 1004 Maintenance Req
1X : 4 -60"CMP 951 870 570 Yes

Post-Development outflows indicated in table 7 do not account for on-site
detention of storm runoff in the Murieta Hills development. On-site
detention will reduce post-development flows to at or below existing flow
rates.

Under existing conditions, the highway-16 culvert (Vil) cannot
accommodate the 100-yr storm event without overtopping the highway. it

is anticipated that improvements to this structure will be performed with
future widening of highway 16 for the construction of an acceleration lane.

The following alternative scenarios have been analyzed for remediation of
the culvert capacity deficiency:
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Increasing the size of the culvert or addition of another barrel was
investigated.  This alternative is preliminarily rejected due to the
difficulty of construction given high traffic volumes on highway 16.

Spillway weir modifications were investigated to utilize the unused
detention capacity in Laguna Joaquin. This alternative was rejected for
the following reasons: 1) By reducing the 40’ weir to 35" the 100-year
outflow would be reduced from 970 cfs to 951 cfs (1-foot reservoir
freeboard). However, this would not be enough to allow the culvert
under Highway 16 to perform properly. 2) By increasing the lake
elevation there is a risk of flooding (backwater) problems in existing
drainage systems.

Floodwalls were investigated to increase backwater head and thereby
increasing the culvert flow rate. Floodwalls would be no more than 4-
feet in height (1-foot freeboard included).

Modifications to the culvert entrance configuration were investigated to
reduce friction losses. A rounded culvert entrance configuration in
accordance with FHA chart 10 would reduce the required floodwall
height by approximately 1.5 feet.  This configuration could be
constructed with the expansion of the culvert for highway 16 widening.

Although the existing channel downstream of highway 16 will meet the
existing flow requirements this channel is in need of maintenance. The
calculated channel capacity was based on design drawings. The following
maintenance operations are required:

Based on a recent survey, the channel bottom contains up to two feet
of sedimentation along a significant portion of the alignment. This
sedimentation must be removed to maintain the hydraulic properties of
the channel.

The channel friction characteristics (C-value) was based on consistent
channel vegetation. There are several trees within the channel that
may affect the channel capacity. These trees must be removed.

There is approximately 300 feet of channel top of bank that is lower
than the design elevation top of bank by approximately 1 foot. This
stretch is located adjacent to the existing shopping center, any flooding
in this area could adversely affect the shopping center therefore
repairs must be done.

The culverts (IX) at lone pine drive do not have the capacity to
accommodate the 100-year flow without overtopping. The culverts would
have to be replaced with three 5'x8 box culverts to meet the capacity of
the 100-year flow.
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Retreats and Terrace

The Retreats West drains into an existing minor drainage conveyance
system that is routed directly into Laguna Joaguin. This conveyance
system will be upgraded with the development of The Retreats West to a
36" diameter pipe.

Storm water runoff from The Retreats East and North will cross the golf
course and enter the existing storm drain system that was developed for
Unit 6. The Unit 6 water quality basin was designed to accommodate
runoff from these areas.

Storm drain runoff from The Terrace will connect to the existing drainage
system in Unit 6 then flow into the existing water quality basin. The Unit 6
basin was designed to accommodate runoff from this The Terrace.

An area located adjacent to the east boundary of The Terrace
encompasses a hatural channel that flows into Bass Lake. Due fo
changes in the District's discharge permit, storm water runoff is prohibited
from entering into a reclamation facility. Therefore, a combination of
culverts and diversion ditches will be employed to divert the runoff around
the lake. These facilities will flow through the golf course east of unit 6
and continue through River Canyon Estates. This system would also
enable a portion of The Highlands to drain through this route in order to
minimize construction costs in the Highlands.

River Canyon Estates

Drainage runoff from the River Canyon estates will drain into several
proposed water quality basins that will outlet directly to Cosumnes River.
Multiple basins will probably be required due to the varying topography of
ridges and valleys in this area.

The Highlands

Drainage runoff from The Highlands will travel in a north to south direction
through a gravity system until it outlets into a proposed water quality basin
located near the divide of Bass Lake and Lake Clementia.

Storm water will exit the basin into the flood plain area located just south
of Lake Clementia then follow existing spillway channels to Cosumnes
River.

The Estates at Lake Clementia

Drainage runoff from The Estates at Lake Clementia will travel in a north
to south direction through a gravity system until it outlets into one of two
proposed water quality basins. Two basins will be required due to a ridge
that splits the site. '
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Storm water that enters the first basin (located just south of Lake
Clementia) will exit into the flood plain area then follow the existing
spillway channels to Cosumnes River.

Storm water that enters the second basin (located at the edge of the
Cosumnes River) will exit directly into Cosumnes River.

There is a two square mile drainage shed located to the north of The
Estates at Lake Clementia and The Estates at Lake Chesbro. This shed
drains into Lake Clementia through two natural channels that cross both
Estates. The development of these two estates will include provisions to
accommodate the existing flow patterns from this watershed into the Lake.

The Estates at Lake Chesbro

Drainage runoff from The Estates at Lake Chesbro travels in a north to
south direction until it reaches one of two low-lying locations. Existing
topography restricts gravity flow to either The Estates at Lake Clementia
or The Highlands gravity system therefore requiring one of the following
measures:

« Pump the runoff into the adjacent gravity system (Highlands and Lake
Clementia subdivisions). This option is very costly and is not practical
given the tremendously large pump size required to remove 100-year
storm water from the entire site.

« Install proposed drainage systems at a deep cover to accommodate
the low-lying areas. This option is potentially costly given trenching
costs in the rock soils type.

« Employ extensive grading in the area to provide a drainage route via
significantly raised roadbeds that can span the low-lying areas (if
approved for this subdivision).

The costs and requirements associated with these options may prove to
be prohibitive to the development of this location. Costs for any of these
alternatives are not included in the cost estimate, they are considered tfo
be a local design issue.

These conditions also exist at the Estates at Lake Clementia north of Lake
Jean.

The Estates at Lake Caleto

Drainage runoff from The Estates at Lake Calero travels in a east to west
direction to outlet through one of two water quality basins into existing
channels located on the west side of the lake. These channels are
currently used for the primary overflow spillway of Lake Calero that follows
several miles of Crevis Creek and Deer Creek then outlet to Cosumnes

River.
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A secondary spillway located on the east side of Lake Calero drains
through an existing channel into Lake Clementia. Development on the
east side of the Lake Calero will not be allowed to drain into this channel
to prevent runoff from developed areas from entering Lake Clementia.

Areas Located Adjacent to Lake Clementia, Lake Chesbro, and Lake
Caleto

It may be difficult for the gravity drainage systems to serve low-lying areas
adjacent to Lake Clementia Lake Chesbro, and Lake Calero. Because
developed areas will not be allowed to drain directly to the water supply
reservoirs it is anticipated that a combination of the following will be done:

« Keep low-lying areas as open space and allow storm water runoff to
enter the lakes.

« Provide a separate drainage system for low-lying areas that is pumped
into the gravity system.

o Install the gravity system at a deep cover to aliow the system to service
the low-lying areas. This may not be feasible at some locations due to

the rocky soil type.

Commercial Site

Drainage from the Commercial site will flow in a north to south direction to
a water quality basin where it will be pumped out to the Cosumnes River.

Industrial Site

Drainage from the Industrial site will flow in a north to south direction to a
water quality basin to be located at the south end of the parcel. Drainage
will then outlet through an existing channel to the Cosumnes River.

Cantova Way Undeveloped Parcels

Drainage from these parcels will drain in an east to west direction to a
water quality basin then outlet fo an existing pump station located on the
west side of the parcels.

Cost Estimate

A preliminary estimate of the magnitude of drainage infrastructure cost
was prepared and is shown in Table 8. A 20% construction contingency
was included to account for the general scope of items listed. A 20%
project contingency was included for uncertainty in the scope of the
project development. Approximately 30% was included for plan checking,
engineering, inspection and construction surveying.
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This cost estimate did not account for any cost associated with
environmental clearance if required. The cost is based on current prices
and it represents year 2000 dollars.

TABLE 8 : PRELIMINARY ESTIMATE OF THE MAGNITUDE OF DRAINAGE COST

Drainage Infrastructure

ltems Quantity Unit Unit Price Cost
Triple 5x8 box culvert 100 LF $2,000 $200,000
Hyw 16 Inlet Modifications 1 LS $450,000 $450,000
Water Quality Detention Basin
(12 acre-feet) Murieta Hills 1 LS 390,000 $90,000
Water Quality Detention Basin
{1 acre-feet) 11 Ea $30,000 $330,000
Water Quality Detention Basin
(2 acre-feet) 2 Ea $40,000 $80,000
Diversion Ditches 24,000 LF $1i5 $360,000
Storm Drain, 24" 3100 LF $50 $155,000
Storm Drain, 36" 4800 LF $80 $384,000
Storm Drain, 48" 2600 LF $150 $390,000
60" Storm Drain Manhole 12 EA $3,500 $ 42,000
48" Storm Drain Manhole 28 EA $2,300 $ 64,400
Pumping Stations 1 EA $175,000 $175,000
Channe! Maintenance 1 LS $50,000 $ 50,000
Construction Sub total $2,770,400
20% Construction Contingency $ 554,080
Construction Cost Estimate $3,324,480
20% Project Contingency $664,896
5% Plan Checking $166,224
15% Engineering $498,672
5% Inspection $166,224
5% Construction Staking $166,224
Project Cost Estimate $4,987,000

5/03,
Rev. Jan 13, 2004
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D- TABULATION OF SYSTEM CHANGES AND TRIGGERS

The development of Murieta Hills will trigger the following improvements:
« Installation of waste water pump station #6.
« Install 8" force main in existing 12" pipe on Stonehouse Road.
o Improvement to the existing hydro-pneumatic pump system s
recommended to reduce the existing start/stop cycling of the existing
pumps.

The widening of Highway 16 for the addition of a right-hand turn acceleration
lane will trigger the following improvements:
« Culvert widening modifications are required to facilitate the widening.
e Culvert widening and entrance modifications to improve head-loss
characteristics.
e Channel downstream of Laguna Joaquin will need floodwalls or top of
bank raised to accommodate the required head at the culverts at highway
16.
« The culverts at Lone Pine Drive will need to be replaced with box culverts.
Channel maintenance is required downstream of Hwy 16 to assure adequate
channel hydraulic characteristics.

The development of The Terrace and The Retreats will trigger the following
improvements:
o Expand the capacity of the existing pumping facility jocated south of Unit
6.
« The existing 10" force main parallel to the existing 4" force main to be put
in service.
o Install a new 12" force main running paraliel to the exiting 12" force main
from the old yellow bridge to the wastewater treatment plant.
e Improvements to the existing hydro-pneumatic pump system are required
to meet demands.
o The installation of 16” main in combination with the conversion of existing
Unit-6 gravity system to hydro-pneumatic system.

The development of The River Canyon Estates will trigger the following

improvements:
« |Installation of a sewer pump system that can accommodate fiows from all

upstream subdivisions.

The development of the remaining Estates Subdivisions will trigger various
improvements within these subdivisions. See the Master Plan for required

improvements.

5103, 30
Rev. Jan 13, 2004




K: WLOD2M\projects\11306 \dvg\1 I\FP \plans\exhibitidrn.dwg ©5/05/03 11:03: 48 AM PDT

I
8

FUTURE ¢
SCHOO!

THE .
ESTATES
A

T
LAKE

CALERO

/ ;o

\y o 7 /{COMMERCIAL- ./ "

N l SITE
N\ .’“‘1[

MAcKAY & Somps

STRUCTURE GRCUP
CIViL ENGINEERING o PLANNING = LAND SURVEYING
SAN RAMON, CA. 94583 {925) 901—-1190
WO & SUWPS 5 HOT RESPOSINE FOR THE ACCURALY ORt COUPLETEMESS. OF
AEPRODUCTONS. OF THES GODUMENT THAT ARE: CEMERITIH BY OTHERS. FROM LECTAGIC MENL
MIGUST 2002

Exhibit 4

Drainage Conveyance from
Murieta Hills to Laguna Joaquin

Rancho Murieta North
Infrastructure Master Plan




K: \LDD2i\projects\11306N\dwg\1 3\FP\plans\exhibit2drn.dwg 09/04/02 04:17:52 PM PDT

THE RESIDENCES OF
MURIETA HILLS

SUB—SHED 1

. J \% L ‘_,,/ ] L -
- . - PARK - - ==y T Gt
THE RETREAT  §¥ s
TN ' y GRANLEES

TATE

COMMERCIAL
SITE

THE RETREAT
(NORTH)

L AD . e

(V3 :
o ETSGT

A A\ Ly o
//\v’--:j"’/"/’. -‘, ;’ W\ B : L_ir-:i{i-\'g:f;“! (\\}z’/‘\ -
T ‘_-:‘-“" PHASE T o o sl

Ty

W \\\ e
SN e

. ~. D Y ;
N N A

OO

ey
ey

7
v

Exhibit 5
NMEGKAY & suc;.mps Rancho Murieta North

ASTRUCTURE GROUP Laguna Joaquin

Son FAviON, A 94583 0 (525) 01-1180 Drainage Shed Infrastructure Master Plan

MASIAY & $OUPS 15 NOT RESPONSINE TR THE ACCURACY OR COMPLITENESS OF
FPROCUCTGHE OF THE JOCUMENT THET ARE GOIATED BY QMRS MROM DICTRGHIC WifDu
AUGUST 2002




KiNLOD2i\projects' 11306 \dwg\1 3\FP\pians\drolnage—exhbits.dwg  05/02/03 11:46:26 AM POT

v

MACKAY & S0mP$S

INFRASTRUCTURE GROUP

CIVIL ENGINEERING o PLANNING » [ANG SURVEYING

SAN RAMCN, CA. 94583 (925} 9011190
MACKAY & SOMPS 15 HOT RESPGRSIDLE FOR THE ACCURACY OR COMETINESS OF
WIPROGUCTCHS OF TS DOCUMEXT Tl MNE CEHERAIED Y MO PR ELICHCIS aatin

AUCUST 2002

3—36" RCP

2—36" RCP

e R (i) 64”X43" ARCH PIPE CMP

A e »
__ 7 EQUIVALENT TO 54"CMP
A A Tl - (V) 76"X52" ARCH PIPE CMP
\’// THE REJREAT  ” [ EQUIVALENT TO 66” CMP

& s — "».\\ (WE T) - —_— __\ . ® 72”CMP
Exhibit 6
Drainage Conveyance from Rancho Murieta North

Development to Laguna Joaquin Infrastructure Master Plan




£ c
£t
on
-
o8
Qg ¥
= ©
WM

o
: &
iR
c 2
o
.
o
E

a/f

Exhibit 7
Drainage Conveyance from

Development to Laguna Joaquin

¥
n
!

./ A ¢
RN o
[T
£ f

i YT 4
fAE v 2
S i il .
Ty — A
N y: - R g
N = [

L .
fii ;
ciadl

R

(925) 9C1-13190

HALKAY & SOUPE [ HO RESFONSILE FOR 1M ACCURACY OR COUPLETERESS OF

+ LAND SURVEYING
FIFROOUCTIONS OF THS DOCUMENT THAT AR CERIRAIED BT QIHENS FROU ELECTROMC WEins

PLANNING

MACKAY & SompS
INFRASTRUCTURE GROUP

CIVIL ENGINEERING o
SAN RAMON, CA. 945B3

LOd Wd BLIETHO  20/%0/60 o;u.ﬂ_nﬁfmmucmeu/wcu_q/m_s/n—/?.a/mom:/Eum_aa/_wn_ﬁ/,.

e L .



Rancho Murieta North =g
Appendix Infrastructure Master Plan Pt

A- WATER CALCULATIONS

Draft — 5/03 32




CRITERIA:

Average Daily Flow (ADF) Pressure should be between 40 pounds
per square inch (psi) and 125 (psi).

e

Peak Hour (PH) Pressure should be greater than 30 psi.
Max Day + Fire Flow (MD + FF) pressure should be grater than 20 psi.
PH and MD + FF Velocities shall be less than 7.5 feet per second (fps)
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Scenario: Avg Day - Ex
Steady State Analysis
Junction Report

Label Elevation| Zone Type Demand Pattern Calcutated | Pressure
{ft) {gpm) Hydraulic Gradel  {(psi)
ey

J-18-EX 323.20| Zone-1 | Demand 0.00| Fixed 439.89 50.46
J-1-EX 317.60| Zone-1 | Demand 9.48| Fixed 439.89 52.88
J-7-EX 317.20| Zone-1 | Demand 0.00| Fixed 439.88 53.05
J-5-EX 313.80| Zone-1| Demand 0.00| Fixed 439.88 54.62
J-9-EX 281.50| Zone-1| Demand 0.00] Fixed 439.86 68.48
J-13-EX 280.30| Zone-1| Demand 13.68| Fixed 439.86 69.00
J-17-EX 278.30| Zone-1| Demand 12.33| Fixed 439,92 69.89
J-10-EX 277.20| Zone-1 | Demand 24.27 | Fixed 439.89 70.35
J-16-EX 272.00( Zone-1| Demand 0.00| Fixed 439.85 72.58
J-23-EX 270.40} Zone-1| Demand 12.78] Fixed 439.91 73.30
J-27-EX 267.80} Zone-1] Demand 22.99| Fixed 439.89 74.42
J-11-EX 264.90| Zone-1] Bemand 0.00} Fixed 439.86 75.66
J-31-EX 262.00| Zone-1| Demand 5.21 | Fixed 439.89 76.93
J-6-EX 260.60| Zone-1 | Demand 16.08 | Fixed 439.85 77.51
J-14-EX 257.00| Zone-1 | Demand 2.60] Fixed 439.85 79.07
J-21-EX 252.70| Zone-1 | Demand 0.00] Fixed 439.95 8097
J-24-EX 248.00| Zone-1| Demand 20.76| Fixed 43991 82.99
J-29-EX 246.70| Zone-1| Demand 24.51| Fixed 439.84 83.52
J-3-EX 246.70| Zone-1 | Demand 16.84 | Fixed 439.87 83.53
J-32-EX 244.00! Zone-1 | Demand 0.00] Fixed 439.89 84.71
J-8-EX 242.10| Zene-1| Demand 10.38 | Fixed 439.87 85.52
J4-EX 241.70| Zone-1 | Demand 12.15 | Fixed 439.84 8568
}19-EX 241.20( Zone-1 | Demand 11.53| Fixed 439.94 85.94
J-30-EX 240.00( Zone-1 | Demand 0.00| Fixed 439.91 86.45
J-25-EX 235,20 Zone-1] Demand 12.40] Fixed 439,92 88.53
J-26-EX 233.30| Zone-1] Demand 12.50] Fixed 439.H 89.35
J-34-EX 233.00} Zone-1| Demand 11.04| Fixed 439.88 89.45
J-33-EX 232.00] Zone-1| Demand 9.93| Fixed 439.89 89.90
J-20-EX 222.20]| Zone-1 | Demand 7.64Fixed 439.87 94.13
J-2-EX 220.00| Zone-1 | Demand 6.91| Fixed 439.84 95.06
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Scenario: Max Day - Ex
Fire Flow Analysis
Junction Report

Label Elevation| Zone Type Demand Pattern Calculated | Pressure
(ft) {gpm) Hydraulic Grade]  (psi)
{f

J-18-EX 323.20( Zone-1| Demand 0,00} Fixed 439.52 50.30
J-1-EX 317.60} Zone-1| Demand 20.86| Fixed 439.52 52.72
J7-EX 317.20| Zone-1| Demand 0.00 Fixed 439.49 52.88
J-8-EX 313.80| Zone-1| Demand 0.00] Fixed 439.49 54.35
J-G-EX 281.50| Zone-1| Demand 0.00| Fixed 439.38 68.27
J-13-EX 280.301 Zone-1{ Demand 30.10| Fixed 439.41 68.81
J-1T7-EX 278.30| Zone-1| Demand 27.13| Fixed 439.66 69.78
J-10-EX 277.20| Zone-1| Demand 53.39| Fixed 439.54 70.20
J-16-EX 272.00| Zone-1 | Demand 0.00} Fixed 439,35 72.37
J-23-EX 270.40| Zone-1 | Demand 2B.12| Fixed 439.62 73.18
J-27-EX 267.80| Zone-1| Demand 50.58 ] Fixed 439,54 74.27
J-11-EX 264.9Q] Zone-1| Demand 0.00| Fixed 439,38 75.45
J-31-EX 262.00| Zone-1| Demand 11.46| Fixed 433,53 76.77
J-6-EX 260.60] Zone-1| Demand 35.38} Fixed 439.37 77.30
J-14-EX 257.00{ Zone-1| Demand 5.72| Fixed 439.35 78.85
J-21-EX 252.70{ Zone-1{ Demand 0.001 Fixed 4398.79 80.90
J-24-EX 248.00| Zone-1| Demand 45.67 | Fixed 439.62 82.86
J-29-EX 246,70} Zone-1| Demand 53.92 | Fixed 439.30 83.29
J-3-EX 246,701 Zone-1}| Demand 37.05]| Fixed 439.43 83.34
J-32-EX 244.00] Zone-1| Demand 0.00| Fixed 439.54 84.56
J-8-EX 242,10 Zone-1{ Demand 22 84| Fixed 439.42 85.33
J-4-EX 241.70] Zone-1{ Demand 26.73| Fixed 439.31 85.45
-19-EX 241.20] Zone-1| Demand 25.37| Fixed 439,74 8585
J-30-EX 240.00| Zone-1{ Demand 0.00] Fixed 439.61 86.32
J-25-EX 235.20| Zone-1 | Demand 27.28| Fixed 439.66 88.41
J-26-EX 233.30| Zone-1 | Demand 27.50| Fixed 439.62 89.22
J-34-EX 233.00{ Zone-1 | Demand 24.29| Fixed 439.50 89.30
J-33-EX 232.00{ Zone-1 | Demand 21.85} Fixed 439.54 89.75
J-20-EX 222.20| Zone-1| Demand 16.81} Fixed 439.43 93.94
J-2-EX 220.00| Zone-1| Demand 15.20] Fixed 439,29 94.83
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Scenario: Peak Hour - Ex
Steady State Analysis
Junction Report

Label Elevation} Zone Type Demand Pafttern Calculated | Pressure
(ft) {gpm) Hydraulic Grade{  (psi)
()

J-18-EX 323.20| Zone-1| Demand 0.00{ Fixed 438.26 49.76
J1-EX 317.60{ Zone-1| Demand 41.71| Fixed 438.26 52.18
J-7-EX 317.20| Zone-1| Demand 0.00] Fixed 438.14 52.30
J-5-EX 313.80{ Zone-1| Demand 0.00] Fixed 438.14 53.77
JS-EX 281.50} Zone-1| Demand 0.00 | Fixed 437.77 67.58
J13-EX 280.30} Zone-1}| Demand 60,19 Fixed 437.88 68.14
JA7-EX 278.30] Zone-1 | Demand 54.251 Fixed 438.76 69.39
J-0-EX 277.20({ Zone-1] Demand 106.79| Fixed 438.33 69.58
J-16-EX 272.00] Zone-1] Demand 0.00]| Fixed 437.64 71.63
J-23-EX 270.40| Zone-1{ Demand 56.23 ]| Fixed 438.62 72.74
J-27-EX 267.80| Zone-1| Demand 101,16 Fixed 438.33 73.74
J-11-EX 264.90| Zone-1 | Demand 0.00| Fixed 437.77 74.75
J-31-EX 262.00| Zone-1 | Demand 22,92} Fixed 438.32 76.25
J-6-EX 260.60| Zone-1| Demand 70.75| Fixed 437.72 76.59
J-14-EX 257.00| Zone-1 | Demand 11.44{ Fixed 437.64 78.12
J-21-EX 252.70| Zone-1 | Demand 0.00] Fixed 439.25 80.67
J-24-EX 248.00| Zone-1 | Demand 91.34 | Fixed 438.62 82.43
J-29-EX 246.70| Zone-1| Demand 107.84 | Fixed 437.47 82.50
J-3-EX 246.70| Zone-1| Demand 74,10} Fixed 437.95 8270
J-32-EX 244.00] Zone~-1| Demand 0.00} Fixed 438.33 84.03
J-8-EX 242.10| Zone-1| Demand 45.67 | Fixed 437.92 84.68
J4-EX 241.70| Zone-1| Demand 53.46] Fixed 437.52 84.68
-19-EX 24120} Zone-1| Demand 50.73] Fixed 439.05 85.56
J-30-£X 240.00} Zone-1 | Demand 0.00| Fixed 438.58 85.87
J-25-EX 235.20| Zone-1| Demand 54.56 | Fixed 438,77 88.03
J-34-EX 233.00| Zone-1}| Demand 48.58} Fixed 438.21 88.74
J-26-EX 233.30{ Zone-1| Demand 55.00| Fixed 438.62 88.79
J-33-EX 232,00{ Zone-1| Demand 43,69 Fixed 438.36 89.23
J-20-EX 222 ,20{ Zone-1| Demand 33.62{ Fixed 437.95 93.30
J-2-EX 220.00| Zone-1{ Demand 30.40| Fixed 437.45 84.03
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Scenario: MD+FF1Ex
Steady State Analysis
Junction Repoit

Label Elevation| Zone Type Demand Pattern Calculated | Pressure
(ft) {gpm) Hydraulic Grade]  (psD)
(ft)

J-18-EX 323.20| Zone-1| Bemand 0.00] Fixed 423.42 43.34
J-1-EX 317.60| Zone-1 | Demand 2,020.86| Fixed 423.42 4576
J7-EX 317.20| Zone-1| Demand 0.00] Fixed 425,57 46.86
J-5-EX 313.80| Zone-1 | Demand 0.00| Fixed 425.57 48.33
J-9-EX 281.50| Zone-1| Demand 0.00| Fixed 430.78 64.55
J-13-EX 280,30| Zone-1 | Demand 30.10] Fixed 430.30 64.86
J-10-EX 277.20} Zone-1 | Demand 53.39} Fixed 42817 65.29
J-17-EX 278.30{ Zone-1 | Demand 27.13} Fixed 434.55 87.57
J-16-EX 272.00| Zone-1 | Demand (.00 Fixed 431.04 68.78
J-23-EX 270.40] Zone-1| Demand 28,12 Fixed 433.30 70.44
J-27-EX 267.80| Zone-1| Demand 50.58] Fixed 430.90 70.53
J-11-EX 264.90| Zone-1| Demand 0.00{ Fixed 430.78 71.73
J-31-EX 262,00 Zone-1| Demand 11.46 | Fixed 430.89 73.03
J-6-EX 260.60( Zone-1| Demand 35.38( Fixed 43099 73.68
J-14-EX 257.00| Zone-1| Demand 5.72| Fixed 431.04 75.26
J-21-EX 252.7¢| Zone-1| Demand 0.00] Fixed 436.92 79.66
J-29-EX 246.7¢| Zone-1| Demand 53.92| Fixed 431.81 79.96
J-3-EX 246,70} Zone-1| Demand 37.05| Fixed 432.19 80.21
J-24-EX 248.00¢ Zone-1 | Demand 4567 | Fixed 433.97 80.42
J-32-EX 244.00| Zone-1 | Demand 0.00 | Fixed 430.89 80.82
J-4-EX 241.70{ Zone-1 | Demand 26.73] Fixed 431.16 81.93
J-8-EX 242.10{ Zone-1| Demand 22.84 | Fixed 43219 82.20
-30-EX 240.00] Zone-1} Demand 0.00| Fixed 433.41 83.64
J-19-EX 241.20] Zone-1} Demand 25.37 | Fixed 436.14 84.30
J-25-EX 235.201 Zone-1{ Demand 27.28| Fixed 434.74 86.29
J-26-EX 233.30]| Zone-1{ Demand 27.50} Fixed 433.82 86.71
J-34-EX 233.00| Zone-1] Demand 24,29} Fixed 433.96 86.90
J-33-EX 232.00| Zone-1] Demand 21.85| Fixed 434 .41 87.53
J-20-EX 222.20| Zone-1] Demand 16.81 ]| Fixed 432.84 91.09
J-2-EX 220.00| Zone-1 | Demand 156.201 Fixed 431.60 91.50
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Scenario: Peak Hour - Ex

Steady State Analysis
Pipe Report
Label Material Hazen- | Diameter | Length | Velocity | Headloss | Pressure |Discharge
Williams (in) {ft) (ft/s) | Gradient Pipe (gpm)
C (f'1000it)| Headloss
()

P-9-EX Asbestos Cement 135.0 14.06{ 466.00 253 1.61 0.75] 1,214.44
P-7-EX Asbestos Cement 135.0 14.0{ 220.00 1.84 0.89 0.20 881.90
P-34-EX Ashestos Cement 135.0 8.0{ 440.00 1.77 1.59 0.70] -276.53
P-33-Trans Ductile lron 130.0 33.0§4,770.00 1.39 0.21 1.00] -3,714.14
P-21-EX Asbestos Cement 135.0 10.0] 641.00 1.36 0.75 0.48 33253
P-3-EX Asbestos Cement 135.0 8,0 962.00 1.25 0.84 0.81 -196.10
P-18-EX Asbestos Cement 135.0 10.0( 214.00 1.24 0.64 0.14] -304.29
P-25-EX Asbestos Cement 135.0 8.0 348.00 1.18 0.75 0.26| -184.26
P-12-EX Asbestos Cement 135.0 14.0| 784.00 1.18 0.38 0.30 554.64
P-33-EX Asbestos Cemert 135.0 8.0 199.00 1.15 0.72 0.14] -180.37
P-19-EX Asbestos Cement 135.0 10,0} 700.00 0.89 0.42 0.29F -241.66
P-23-EX Asbestos Cement 135.0 10.0| 545.00 0.79 0.28 0.15 193.04
P-13-EX Asbestos Cement 135.0 8.0] 952.00 0.68 0.27 0.26 1G7.12
P-4-EX Asbestos Cement 135.0 8.0{ 433.00 0.68 0.28 0.12 107.12
P-28-EX Asbestos Cement 135.0 8.01{1,769.00 0.68 0.27 0.48| -106.54
P-6-EX Asbestos Cement 1350 8.0 210.00 0.64 0.24 0.05 99.86
P-t16-EX Asbestos Cement 135.0 8.0 475.00 0.64 0.24 011 99.86
P-8-EX Asbestos Cement 135.0 8.0 333.00 0.62 0.23 0.08 96.61
P-5-EX Asbestos Cement 135.0 10.0} 384.00 0.61 0.17 0.07 148.83
P-30-EX Asbestos Cement 135.0 10.0| 263.00 0.56 0.15 0.04] -138.04
P-29-EX Asbestos Cement 135.0 10.0H,643.00 0.56 0.15 0.247 -138.04
“17-EX Asbestos Cement 135.0 8.0f 691.00 0.54 0.18 0.12 85.17
P-22-EX Asbestos Cementl 135.0 8.0} 821.00 .54 0.18 0.15 84.94
P-15-EX Asbestos Cement 135.0 8.0} 267.00 0.44 0.12 0.03 69.07
P-11-EX Asbestos Cement 135.0 8.0/1,700.00 0.43 0.12 0.20 67.50
P-14-EX Asbestos Cement 135.0 8.0} 886.00 0.34 0.07 0.07 -52.93
P42-EX Asbestos Cement 135.0 8.011,954.00 .33 0.07 0.14 -52.47
P-10-EX Asbestos Cement 135.0 8.01 672.00 0.28 0.05 0.04 44 11
P-27-EX Asbestios Cement 135.0 8.0i1,619.00 0.20 0.03 0.05 31.71
P-1-£EX Asbestos Cement 135.0 8.0 744.00 0.19 0.03 0.02 -30.40
P-32.-EX Asbestos Cement 135.0 8.0f 644.00 0.15 0.02 0.01 22.92
P-31-EX Asbestos Cement 135.0 10.0] 694.00 0.08 0.01] 3.72e-3 22.92
P-24-EX Asbestos Cement 135.0 10.0§2,287.00 0.06] 2.15e-3| 4.91e3 -13.96
P-20-EX Asbestos Cement 135.0 8.0i1,128.00 0.04] 1.49e-3| 1.68e-3 -6.40
P-37-EX Asbestos Cement 135.0 8.0{ 253.00 0.00 0.00 0.00 0.00
P-38-£X Asbestos Cement 135.0 8.0] 252.00 0.00 0.00 0.00 Q.00
P-41-EX Asbestos Cement 135.0 8.0 245.00 0.00 0.00 0.00 0.00
P-43-EX Asbeslos Cement 135.0 12.0] 249.00 0.00 0.00 0.00 0.00
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Scenario: MD+FF1EXx
Steady State Analysis

Pipe Report
Label Material Hazen- | Diameter | Length | Velocity | Headloss | Pressure | Discharge
Williams {in) () {ft/s) | Gradient | Pipe {gpm)
C (ft/10004t)| Headloss
{f

P-5-EX Asbestos Cement 135.0 10.0§ 384.00 6.16 12.38 4.75{ 1,509.02
P-g-EX Asbestos Cement 135.0 14.0} 466.00 5.43 6.61 3.08| 2,607.23
P-19-EX Asbestos Cement 135.0 10.0y 700.00 4.64 7.33 5,13 -1,136.71
P-18-EX Asbestos Cement 135.0 10.0{ 214.00 410 5.81 1.241 -1,002.64
P-7-EX Asbestos Cement 135.0 14.0{ 220.00 3.87 3.63 0.78] 1,856.85
P4-£X Asbestos Cement 135.0 8.0 433.00 3.27 4.97 2.15| -511.84
P-13-EX Asbestos Cement 135.0 8.0| 952.00 3.27 4,97 473 -511.84
P-21-EX Asbestos Cement 135.0 10.0] 641.00 307 3.40 2.18 750.38
P-34-EX Asbesios Cement 135.0 8.0| 440.00 2.89 3.95 1,74 -452.06
P-12-EX Asbestos Cement 135.0 14.01 784.00 2.87 2.04 1.60} 1,379.42
P-25-EX Asbestos Cement 135.0 8.0] 346.00 2.59 3.23 1.12] -405.93
P-3-EX Asbestos Cement 136.0 8.0| 962,00 2.23 2.45 2.36] -349.65
P-33-EX Asbestos Cement 135.0 8.0 199.00 213 2.24 0.45| -333.27
P-23-EX Asbestos Cement 135.0 10.0F 545.00 2.10 1,70 0.92 515.24
P-14-EX Asbestos Cement 135.0 8.0 886.00 2.07 213 1.89| -324.20
P-30-EX Asbestos Cement 135.0 10.0{ 263.00 1.99 1.53 0.401 -487.74
P-29-EX Asbestos Cement 135.0 10.0{1,643.00 1.99 1.53 2.62| -487.74
P-24-EX Asbestos Cement 135.G 10.0{2,287.00 1.74 1.19 272 -425.70
P-33-Trans Ductile Iron 130.C 33.01,770.00 1.39 Q.21 1.00| -3,714.14
P-6-EX Asbestos Cement 135.0 8.0 210.00 1.39 1.02 021} -217.73
P-16-EX Asbestos Cement 135.0 8.0} 475.00 1.39 1.02 0.49; -217.73
10-EX Asbestos Cement 135.0 8.0} 672.00 1.35 0.97 0.65 212.08
P-22-EX Asbestos Cement 135.0 8.0 821.00 .33 0.94 0.77 207.85
P-11-EX Asbestos Cement 135.0 8.0)t,700.00 1.13 0.70 1.19 177.64
P-28-EX Asbestos Cement 135.0 8.0(1,769.00 1.13 0.70 123} -177.04
P-20-EX Asbestos Cement 135.0 8.011,128.00 1.04 0.59 0.67 162.18
P-27-EX Asbestos Cement 135.0 8.011,6192.00 .69 0.28 0.45] -107.92
P-42-EX Asbestos Cement 135.0 8.011,954.00 0.62 0.23 0.45 -86.95
P-17-EX Asbestos Cement 135.0 8.0 691.00 0.52 0.16 0.1 -81.19
P-8-EX Asbestos Cement 135.0 8.0 333.00 0.48 0.14 0.05 -75.47
P-1-EX Asbestos Cement 135.0 8.0{ 744.00 0.10 0.01 0.01 -15.20
P-15-EX Asbestos Cement 135.0 8.0{ 267.00 0.07| 4.57e-3] 1.22e-3 -11.60
P-32-EX Asbestos Cement 135.0 8.0] 644.00 0.07] 4.41e-3| 2.84e-3 11.46
P-31-EX Asbestos Cement 135.0 10.0{ 694.00 0.05 1.5e-3] 1.04e-3 11.46
P-41-EX Asbestos Cement 135.0 8.0] 245.00 0.00 0.00 0.00 0.00
P43-EX Asbestos Cement 135.0 12.0] 249.00 0.00 0.00 0.00 0.00
pP-37-EX Asbestos Cement 135.0 8.0] 253.00 0.00 0.00 0.00 0.00
P.39-EX Asbestos Cement 135.0 8.0 252.00 0.c0 0.00 0.00 0.00
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Scenario: Avg Day - Ex+MH
Steady State Analysis
Junction Report

Label Elevation| Zone Type Base Flow Pattern Calculated | Pressure
{fe) {gpm) Hydraulic Grade  (psi)
(ft)

F1-EX 317.60| Zone-1 | Demand 9,481 Fixed 439.78 52.83
J-2-EX 220.00} Zone-1}| Demand 6.91] Fixed 439.35 94.86
J-3-EX 246.70| Zone-1} Demand 16.84 | Fixed 439.66 83.44
J4-EX 241.70| Zone-1| Demand 12.15] Fixed 439.38 85.48
J-5-EX 313.80] Zone-1] Demand 0.00| Fixed 439.74 54.46
J-6-EX 260.60] Zone-1{ Demand 16.08 | Fixed 439.57 77.39
J-7-EX 317.20| Zone-1] Demand 0.00| Fixed 439.74 52.99
J-8-EX 242.10| Zone-1| Demand 10.38| Fixed 439.65 85.43
J9-EX 281.50| Zone-1| Bemand 0.00| Fixed 439,60 68.37
J-10-EX 277.20| Zone-1 | Demand 24.27 | Fixed 439.79 70.21
J-11-EX 264.90| Zone-1| Demand 0.00] Fixed 439.60 75.55
J13-EX 280.30| Zone-1| Demand 13.68| Fixed 439.65 68.91
J-14-EX 257.00| Zone-1| Demand 2.60} Fixed 439.51 78.92
J186-EX 272.00| Zone-1| Demand 0.00] Fixed 439,51 72.44
J17-EX 278.30} Zone-1| Demand 12.33] Fixed 439.84 69.86
J-18-EX 323.20{ Zone-1| Demand 0.00]| Fixed 439,78 50.41
J-19-EX 241.20{ Zone-1{ Demand 11.53] Fixed 439.88 85.91
J-20-EX 222.20] Zone-1| Demand 7.64| Fixed 439,65 94.03
J21-EX 252.70{ Zone-1| Demand 0.00( Fixed 439,90 80.95
J-23-EX 270.40{ Zone-1| Demand 12.78 | Fixed 439.83 73.27
J-24-EX 248.00] Zone-1 | Demand 20.76| Fixed 439,83 82.95
J-25-EX 235.20| Zone-1| Demand 12.40( Fixed 439,85 88.50
1-26-EX 233.30| Zone-1 | Demand 12.5C( Fixed 439.84 89.31
J-27-EX 267.80| Zone-1 | Demand 22.99| Fixed 439.80 74.38
J-29-£X 246.70| Zone-1| Demand 24.51| Fixed 439.36 83,31
J-30-EX 240.00| Zone-1| Demand 0.00] Fixed 439.83 86.41
J31-EX 262.00| Zone-i | Demand 5,21} Fixed 439.80 76.89
J-32-EX 244 00| Zone-1| Demand 0.00] Fixed 439.80 84.67
J-33-EX 232.00f Zone-1| Demand 9,93 Fixed 439.75 89.84
J-34-EX 233.00} Zone-1| Demand 11.04] Fixed 43972 89.39
J-102-MH 269.00} Zone-1 | Demand 5.21| Fixed 439.31 73.65
J-103-MH 256.20f Zone-1}| Demand 2.081 Fixed 439.29 79.17
J-104-MH 266.00| Zone-1| Demand 5.73] Fixed 439.29 74.94
J-105-MH 260.00| Zone-1| Demand 5.21] Fixed 439.29 77.53
J-106-MH 225.00| Zone-1| Demand 10.94] Fixed 439.29 92.67
J-107-MH 251.40| Zone-1| Demand 5.73{ Fixed 439.29 81.25
J-108-MH 218.00| Zone-1| Demand 7.29] Fixed 439.30 9570
J-109-MH 230.00| Zone-1} Demand 6.25| Fixed 439.34 90.52
J-110-MH 214.50} Zone-1j Demand 3.12 | Fixed 439.33 97.22
J111-MH 213.001 Zone-1} Demand 4.17 | Fixed 439,31 97.86
F113-MH 240.40} Zone-1}{ Demand 4.17 | Fixed 439.32 86.02
J-114-MH 244,80t Zone-1} Demand 3.65| Fixed 439.33 84.12
J-145-MH 240.80 Zone-1; Demand 1.56( Fixed 439.35 85.86
J-116-MH 240.00% Zone-1; Demand 10.94 | Fixed 439.30 86.18
J-117-MH 248.00| Zone-1:i Demand 4.69| Fixed 439.30 82.73
J-118-MH 219.00| Zone-1} Demand 6.77 | Fixed 439.30 95.26
J-119-MH 219.00| Zone-1] Demand 2.08 | Fixed 439.30 95.27
J-120-MH 229.00| Zone-1: Demand 2.60 | Fixed 439.32 90.95
J-121-MH 268.50} Zone-1} Demand 3.65| Fixed 439.29 73.86
J-122-MH 270.50| Zone-1} Demand 417 | Fixed 439.29 72.99
J-123-MH 238.50| Zone-1§ Demand 4.17 | Fixed 439.33 86.85
J-124-MH 241.70| Zone-11 Demand 0.00| Fixed 439,35 85.47

k:Mdd2ivprojects\11308\dwgh12Wws\plansiex+mh.wcd

05/04/03 01:45:32 PM © Haestad Methods, Inc.

MacKay & Somps

Project Engineer: MacKay & Somps - Infrastructure Group

37 Brookside Road Waterbury, CT 06708 USA

+1-203-755-1666

WaterCAD v4.1.1 [4.2014]
Page 1of 2




Scenario: Avg Day - Ex+MH
Steady State Analysis

Junction Report

L abel Elevation| Zone Type Base Flow Pattern Calculated | Pressure
(ft) {gpm) Hydraulic Gradef  (psi)
(ft)
J-127MH 210.00| Zone-1| Demand 4.69| Fixed 439.31 99.16
J-128MH 205.00| Zone-1| Demand 6.77| Fixed 439.31| 101.32
J-129MH 200.00| Zone-1]{ Demand 5.21} Fixed 439.31] 103.48
J-132MH 255.00| Zone-1{ Demand 3.65} Fixed 439.30 79.70
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Scenario: Peak Hour - Ex+MH

Steady State Analysis

Junction Report
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Label Elevation| Zong Type Base Flow Pattern Calculated | Pressure
{ft) {gpmy) Hydraulic Grade]  (psi)
(fty

J-1-EX 317.60( Zone-1| Demand 41.71 | Fixed 436.57 51.45
J-2-EX 220.00[ Zone-1 | Demand 30.40 | Fixed 429.99 80.81
J-3-EX 246.70} Zone-1 | Demand 74.10| Fixed 43479 81.34
J-4-EX 241.70| Zone-1 | Demand 53.46 | Fixed 430.39 81.60
J-5-EX 313.80| Zone-1| Demand 0.001 Fixed 43596 52.82
J-6-EX 260.60] Zone-1| Demand 70.75| Fixed 433.41 74.73
J7-EX 317.20] Zone-1 | Demand 0.00] Fixed 435.96 51.35
J-8-EX 242.10| Zone-1 | Demand 45.67 | Fixed 434.53 83.21
J-8-EX 281.50| Zone-1 | Demand 0.00] Fixed 433.77 65.85
J-10-EX 277.20| Zone-i| Demand 106.79{ Fixed 436.81 69.02
J-11-EX 264.90| Zone-1} Demand 0.00] Fixed 433.77 73.03
J-13-EX 280.30| Zone-1| Demand 60.19]{ Fixed 434.61 66.73
J-14-EX 257.00} Zone-1| Demand 11.44| Fixed 432.39 75.84
J-16-EX 272.00| Zone-1{ Demand 0.00] Fixed 432.39 69.36
J-17-EX 278.30| Zone-1{ Demand 54.25| Fixed 437.53 68.85
J-18-EX 323.20| Zone-1{ Demand 0.00] Fixed 436.57 49.02
J-19-EX 241.20| Zone-1 | Demand 50.73} Fixed 438.09 85.14
J-20-EX 222.20| Zone-1 | Demand 33.62} Fixed 434.53 91.82
J-21-EX 252.70| Zone-1 | Demand 0.00} Fixed 438.51 80.35
J-23-EX 270.40| Zone-1 | Demand 56.231 Fixed A437.35 72.19
J-24-EX 248.00| Zone-1 | Demand 91.34{ Fixed 437.39 81.90
J-25-EX 235.20| Zone-1 | Demand 54.56 Fixed 437.71 87.57
J-26-EX 233.30| Zone-1| Demand 55.00| Fixed 437,46 88.29
J27-EX 267.80| Zone-1| Demand 101.16 | Fixed 436.92 73.13
J-29-EX 246.70| Zone-1| Demand 107.84 | Fixed 430.01 79.27
J-30-£EX 240.00| Zone-1 | Demand 0.60| Fixed 437.39 85.36
J-31-EX 262.00| Zone-1| Demand 22 92| Fixed 436.90 75.63
J-32-EX 244.00| Zone-1 Demand 0.00| Fixed 436.91 83.42
J-33-EX 232.00[ Zone-1| Demand 43.69| Fixed 436.08 88.25
J-34-EX 233.00| Zone-1| Demand 48.58 | Fixed 435,61 87.61
J-102-MH 269.00| Zone-1| Demand 22.92| Fixed 429.23 69.29
J-103-MH 256.20} Zone-1| Demand 9.15] Fixed 429.02 7473
J-104-MH 266.00} Zone-1| Demand 25.21| Fixed 429.02 70.50
J-105-MH 260.00} Zone-1 | Demand 22.92| Fixed 429.06 731
J-106-MH 225.00} Zone-1| Demand 48.13| Fixed 429.05 88.24
J-107-MH 251.40} Zone-1| Demand 25.21| Fixed 429.02 76.81
J-108-MH 218.00| Zone-1 | Demand 32.08| Fixed 429.16 91.31
J-109-MH 230.00f Zone-1 | Demand 27.50] Fixed 429,73 86.37
J-110-MH 214.50} Zone-1 | Demand 13.73] Fixed 429,54 92.99
J-111-MH 213.0C1 Zone-1 | Demand 18.33| Fixed 429.23 93.51
J-113-MH 240.40] Zone-1 | Demand 18.35| Fixed 429.51 81.78
J-114-MH 244,80} Zone-1 | Demand 16.04 | Fixed 429.65 79.84
J-115-MH 240.8C) Zone-1 | Demand 6.88 | Fixed 429.85 81.75
J-116-MH 240.00§ Zone-1 | Demand 48.13| Fixed 429.13 81.79
J-117-MH 248.00§ Zone-1 | Demand 20.63| Fixed 429.23 78.37
J-118-MH 219.00f Zone-1| Demand 28.79| Fixed 429,15 90.87
J-118-MH 219.00¢ Zone-1| Demand 9.17 | Fixed 42915 90.88
J-120-MH 229.00} Zone-1 | Demand 11.46 | Fixed 429.51 86.71
J-121-MH 268.50| Zone-1 | Demand 16.06 | Fixed 429.03 69.42
J-122-MH 270.50} Zone-1 | Demand 18.35( Fixed 429.02 68.55
J-123-MH 238.50} Zone-1| Demand 18.33| Fixed 429.67 82.67
J-124-MH 241.76} Zone-1 | Demand 0.00( Fixed 42996 81.41
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Scenario: Peak Hour - Ex+MH

Steady State Analysis

Junction Report

Label Elevation| Zone Type Base Flow Pattern Calcutated | Pressure
(i) (gpm} Hydraulic Grade]  (psi)
(f
J-127MH 210.00} Zone-1 | Bemand 20.62] Fixed 429,35 94.85
J-128MH 205.00§ Zone-1 | Demand 29.79] Fixed 429.35 97.02
J-129MH 200.00{ Zone-1 | Demand 22.92 | Fixed 429.26 99.14
J-132MH 255.00{ Zone-1| Dernand 16.04 | Fixed 429.13 75.30
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Scenario: Max Day - Ex+MH
Steady State Analysis

Junction Report

Labe! Elevation| Zone Type Base Flow Pattern Calculated | Pressure
{ft) (gpm) Hydraulic Grade|  {psi)
{fty

J-18-EX 323.20| Zone-1 | Demand 0.00] Fixed 439.03 50.09
J-1-EX 317.60| Zone-1 | Demand 20.86 | Fixed 439.03 52.51
J-7-EX 317.20} Zone-1| Demand 0.00| Fixed 438.85 52.61
J-5-EX 313.80| Zone-1| Demand 0.00| Fixed 438.85 54,08
J-9-EX 281.50{ Zone-1} Demand 0.00| Fixed 438.22 67.77
J-13-EX 280,30 Zone-1| Demand 30.10| Fixed 438.46 68.39
J-17-EX 278.30( Zone-1{ Demand 27.13| Fixed 438.30 69.62
J-10-EX 277.20 | Zone-1] Demand 53.39] Fixed 439.10 70.01
J-16-EX 272.00| Zone-1{ Demand 0.00] Fixed 437.82 71.71
J-122-MH 270.50{ Zone-1| Demand 9.17| Fixed 436.83 71.93
J-102-MH 269.00| Zone-1 | Bemand 11.46 | Fixed 436.89 72.60
J-121-MH 268.50| Zone-1 | Demand 8.03| Fixed 436.83 72.79
J-23-EX 270.40| Zone-1| Demand 28.12| Fixed 43925 73.02
J-104-MH 266.00| Zone-1| Demand 12.61| Fixed 436.83 73.87
J-27-EX 267.80{ Zone-1| Demand 50.58 | Fixed 439.13 74.09
J-11-EX 264.90| Zone-1| Demand 0.00| Fixed 428.22 74.95
J-105-MH 260.00{ Zone-1| Demand 11.46} Fixed 436.84 76.47
J-31-EX 262.00{ Zone-1{ Demand 11.46 Fixed 439.12 76.59
J-6-EX 260.80] Zone-1| Demand 35.38; Fixed 438.11 76.76
J-103-MH 256.20| Zone-1{ Demand 4. 58] Fixed 436.83 78.11
J-14-EX 257.00( Zone-1| Demand 5.72] Fixed 437.82 78.19
J-132MH 255.00| Zone-1 | Demand 8.02 | Fixed 436.86 78.64
J-107-MH 251.40( Zone-1 | Demand 12.61 | Fixed 436.83 80.19
J21-EX 252.70( Zone-1 | Demand 0.00| Fixed 439.58 80.81
J-117-MH 248.00[ Zone-t | Demand 10.31| Fixed 436.89 81.68
J-29-EX 246.70| Zone-1 | Demand £3.92 | Fixed 43712 8§2.35
J-24-EX 248,00} Zone-1 | Demand 45.67 | Fixed 439.26 82.71
J-3-EX 246.70| Zone-1| Demand 37.05( Fixed 438,52 82.95
J-114-MH 244.801 Zone-1} Demand 8.02 | Fixed 437.02 83.12
J-32-EX 244,001 Zone-1| Demand 0.00| Fixed 439,13 84.38
J-124-MH 241.70{ Zone-1j Demand 0.00| Fixed 437.11 84.50
J-4-EX 241,70] Zone-1| Damand 26.73| Fixed 437.24 84.56
J-115-MH 240.80{ Zone-1]| Demand 3.43| Fixed 437.08 84.88
J-8-EX 242 10| Zone-1{ Demand 22.84 | Fixed 438.44 84.90
J-113-MH 240.40] Zone-1] Demand 9.17| Fixed 436.98 85.01
J-116-MH 240.00] Zone-1{ Demand 24.06] Fixed 436.86 85.13
J-19-EX 241.20] Zone-1{ Demand 25.37 | Fixed 439.46 856.73
J-123-MH 238.50| Zone-1{ Demand 9.17 | Fixed 437.02 85.85
J-30-EX 240.00 | Zone-1| Demand 0.00| Fixed 439.26 86.17
J-25-EX 235.20( Zone-1 | Demand 27.28| Fixed 439.35 88.28
J-34-EX 233.00| Zone-1 | Demand 24.29| Fixed 438.75 88.97
J-26-EX 233.30| Zone-1 | Demand 27 .50 Fixed 439.28 89.07
J-33-EX 232.00| Zone-1 | Demand 21.85| Fixed 438.89 89.48
J-109-MH 230.00| Zone-1 | Demand 43.75| Fixed 437.04 89.53
J-120-MH 229.00 | Zone-1 | Demand 5.73| Fixed 436.98 89.94
J-106-MH 225.00 | Zone-1 | Demand 24.06| Fixed 436.84 91.61
J-20-EX 222.20| Zone-1 | Demand 16.81| Fixed 438.44 93.51
J-2-EX 220.00( Zone-1 | Demand 15.20| Fixed 43712 93.89
J-118-MH 219.00| Zone-1 | Demand 14.90 | Fixed 436.87 94.21
J-119-MH 219.00| Zone-1 | Demand 4.58| Fixed 436.87 94.21
J-108-MH 218.00| Zone-1 | Demand 16.04 | Fixed 436.87 94.65
J-110-MH 214.50| Zone-1 | Demand 6.86| Fixed 436.99 96.21
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Scenario: Max Day - Ex+MH

Steady State Analysis

Junction Report

Label Elevation} Zone Type Base Flow Pattern Calculated | Pressure
() {gpm} MHydraulic Grade  (psi)
{ft)
J-111-MH 213.00] Zone-1| Demand 19.17 | Fixed 436.89 96,82
J-127MH 210.00] Zone-1} Demand 10.31| Fixed 436.93 98.13
J-128MH 205.00| Zone-1 | Demand 14.90] Fixed 436.93}F 100.2¢
J-128MH 200.00| Zone-1 | Demand 11.461 Fixed 436.905 102.44
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Scenario: MD-Ex-MH+FF1Ex
Steady State Analiysis

Junction Report

Label Elevation|{ Zone Type Base Flow Pattern Calculated | Pressure
(fty (gpm} Hydraulic Gradel  (psi)
{fY)

J-1-EX 317.60| Zone-1| Demand 2,020.86| Fixed 421.60 44 97
J-2-EX 220.00| Zone-1| Demand 15.20} Fixed 427 12 89.57
J-3-EX 246.70| Zone-1{ Demand 37.05] Fixed 429,51 79.05
J4-EX 241,70} Zone-1{ Demand 26.73| Fixed 427.09 80.17
J-5-EX 313.80] Zone-1 | Demand 0.00| Fixed 423.32 47.36
J-B-EX 260.60{ Zone-1 | Demand 35.38( Fixed 427.31 72.09
J7-EX 347.20| Zone-1 | Bemand 0.00| Fixed 42332 45.89
J-8-EX 242.10| Zone-1| Demand 22.84|Fixed 429.49 81.03
J-9-EX 281.50| Zone-1| Demand 0.00] Fixed 427.25 63.03
J-10-EX 277.20| Zone-1| Demand 53.39] Fixed 426.70 64.65
J-11-EX 264.90| Zone-1{ Demand 0.00] Fixed 427.25 70.20
J-13-EX 280.30{ Zone-1| Demand 30.10| Fixed 427 10 683.48
J-14-EX 257.00| Zone-1 | Demand 5.72| Fixed 427.23 73.62
J-16-EX 272.00{ Zone-1 | Demand 0.00| Fixed 427.23 67.13
J-17-EX 278.30| Zone-1| Demand 27.13} Fixed 433.42 67.08
J-18-EX 323.20| Zone-1} Demand 0.00} Fixed 421.60 42.55
J-19-EX 241.20} Zone-1{ Demand 25.37 1 Fixed 435.29 83.93
J-20-EX 222.201 Zone-1] Demand 16.81 | Fixed 43017 89.93
J-21-EX 252.70] Zone-1] Demand 0.00 | Fixed 436.27 79.38
J-23-EX 270.40] Zone-1| Demand 28.12| Fixed 432.13 69.94
J-24-EX 248.00 | Zone-1 | Demand 45 67 | Fixed 432.96 79.98
J-25-EX 235.20| Zone-1 | Demand 27.28 | Fixed 433.86 85.91
1-26-EX 233.30| Zone-1| Pemand 27.50| Fixed 432.86 86.30
J-27-EX 267.80| Zone-1| Demand 50.58] Fixed 429.69 70.01
J-29-EX 246.70| Zone-1| Demand 53.92 Fixed 427.13 78.02
J-30-EX 240.00| Zone-1 | Demand 0.00{ Fixed 432.43 83.21
J-31-EX 262.00| Zone-1]| Demand 11.46] Fixed 429,69 72.51
J-32-EX 244.00| Zone-1| Demand (.00 | Fixed 429.69 80.30
J-33-EX 232.00{ Zone-1| Demand 21.85| Fixed 432.65 86.77
J-34-EX 233.00{ Zone-1| Demand 24.29| Fixed 431.95 86.03
J-102-MH 269.00| Zone-1| Demand 11.46 Fixed 426.84 68.26
J-103-MH 256.20 | Zone-1| Demand 4. 58} Fixed 426,79 7377
J-104-MH 266.00| Zone-1} Demand 12.61| Fixed 426,79 69.53
J-105-MH 260.00| Zone-1} Demand 11.46] Fixed 426,80 72.13
J-106-MH 225.00} Zone-1| Demand 24.061 Fixed 426.80 87.26
J-107-MH 251,40} Zone-1| Demand 12.61] Fixed 426.79 75.84
J-108-MH 218.00] Zone-1{ Demand 16.04 | Fixed 426.83 90.30
J-109-MH 230.00{ Zone-1{ Demand 13.75| Fixed 428.97 85.18
J-110-MH 214,50 Zone-1| Demand 6.86 | Fixed 426.95 91.87
J-111-MH 213.00] Zone-1 | Demand 19.17| Fixed 426.84 92.47
J-113-MH 240.40 | Zone-1 | Demand 9.17 | Fixed 426.93 80.668
J-114-MH 244.8G | Zone-1 | Demand 8.02| Fixed 426.97 78.78
J-115-MH 240.80 | Zone-1| Demand 3.43] Fixed 427.06 80.55
J-116-MH 240.00 | Zone-1| Demand 24,06 Fixed 426.82 80.79
J-117-MH 248.00| Zone-1 | Demand 10.311 Fixed 426.84 77.34
J-118-MH 219.00| Zone-1 | Demand 14.90] Fixed 426.82 89.87
J-119-MH 219.00| Zone-1 | Demand 4.581 Fixed 426.82 85.87
J-120-MH 229.00| Zone-1| Bemand 5.73| Fixed 426.93 85.59
J-121-MH 268.50| Zone-1| Demand 8.03] Fixed 426.79 68.45
1-122-MH 270.50| Zone-1| Demand 9.17{ Fixed 426.79 67.58
J-123-MH 238.50| Zone-1| Demand 9.17 | Fixed 426.97 81.50
J-124-MH 241.70] Zone-1| Demand 0.00( Fixed 427.02 80.14
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Scenario: MD-Ex-MH+FF1EXx

Steady State Analysis
Junction Report

l.abel Elevation| Zone Type Base Flow Pattern Calculated | Pressure
(f) {gpm) Hydraulic Gradel  (psi)
(ft)
J-127MH 210.00} Zone-1{ Demand 10.311{ Fixed 426.89 93.79
J-128MH 205.00{ Zone-1 | Demand 14.90] Fixed 426.89 95.95
J-126MH 200.00{ Zone-1 | Demand 11.46 | Fixed 426.86 98.10
J-132MH 255.00{ Zone-1| Demand 8.02| Fixed 426,82 74.30
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Scenario: MD-Ex-MH+FF122MH
Steady State Analysis

Junction Report
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Label Elevation| Zone Type Base Flow Pattern Calculated | Pressure
(ft) {gpm) Hydraulic Grade]  (psi}
{ft)

J-1-EX 317.60} Zone-t | Demand 20.86 | Fixed 432,69 4977
J-2-EX 220.00| Zone-1} Demand 15.20| Fixed 391.86 74.32
J-3-EX 246.70{ Zone-1| Demand 37.05| Fixed 42421 76.76
J-4-EX 241.70] Zone-1] Demand 26.73| Fixed 39479 66.20
J-5-EX 313.80| Zone-11 Demand (.00} Fixed 429.84 50,18
J-6-EX 260.60| Zone-1 | Demand 35.38] Fixed 416.74 67.52
J-7-EX 317.20| Zone-1| Demand 0.00] Fixed 42984 48,71
J-8-EX 242,10} Zone-1 | Demand 22.84 | Fixed 42281 78.06
J9-EX 281.50| Zone-1 | Demand 0.00| Fixed 418.83 59,39
J-10-EX 277.20{ Zone-1 | Demand 53.39| Fixed 433.60 67.83
J11-EX 264.90{ Zone-1] Demand 0.00| Fixed 418.83 66.57
J-13-EX 280.30| Zone-1| Demand 30.10} Fixed 423.57 61.96
J-14-EX 257.00| Zone-1| Demand 5.72| Fixed 409.56 65.97
J-16-EX 272.00| Zone-1| Demand 0.00] Fixed 409.56 59.48
J-17-EX 278.30( Zone-1 | Demand 27.13| Fixed 43471 67.64
J-18-EX 323.20( Zone-1 | Dermand 0.00 | Fixed 43269 47.35
J-19-EX 241.20( Zone-1 | Demand 25.37 | Fixed 43585 84.17
J-20-EX 222 20} Zone-1 | Demand 16.81 | Fixed 42238 86.56
J-21-EX 252.70} Zone-1 | Demand 0.00| Fixed 436.84 79.63
J-23-EX 270.40] Zone-1 | Demand 28.12| Fixed 434 54 70.98
J-24-EX 248.00{ Zone-1{ Demand 45.67 | Fixed 435.08 80.90
J-25-EX 235.20] Zone-1| Demand 27.28| Fixed 43573 86.72
J-26-EX 233.30] Zone-1| Demand 27.50] Fixed 43539 87.39
J-27-EX 267.80| Zone-1 | Demand 5(.58 | Fixed 434.36 72.03
J-29-EX 246.70| Zone-1| Demand 53.92 | Fixed 2391.587 62.78
J-30-EX 240.00| Zone-1 | Demand 0.00| Fixed 435.24 84.43
J-31-EX 262.00| Zone-1 | Demand 11.46| Fixed 434.36 74.53
J-32-EX 244.001 Zone-1 | Demand 0.00| Fixed 434.36 82.32
J-33-EX 232.00} Zone-1 | Demand 21.85] Fixed 429.07 85.22
J-34-EX 233.00| Zone-1| Demand 24,29} Fixed A427.24 84.00
J-102-MH 269.00| Zone-1| Damand 11.46| Fixed 379.84 47.93
J-103-MH 256.20| Zone-1| Damand 4,581 Fixed 364.75 46.94
J-104-MH 266.00| Zone-1| Demand 12.61] Fixed 358.70 40.52
J-105-MH 260.00]| Zone-1| Demand 11.48] Fixed 369.53 47.36
J-106-MH 225.00| Zone-1| Demand 24.06 | Fixed 369.93 62.67
J-107-MH 251.40| Zone-1{ Demand 12.61| Fixed 364.75 49.01
J-108-MH 218.00| Zone-1| Demand 16.04 | Fixed 378.30 69.32
J-109-MH 230.00| Zone-1 | Demand 13.75| Fixed 387.98 68.32
J-110-MH 214.50| Zone-1 | Demand 6.86 | Fixed 38592 74.13
J-111-MH 243.00( Zone-1 | Demand 19.17 | Fixed 380.09 72.25
J-113-MH 240.40( Zone-1 | Demand 9.17 | Fixed 385.71 62.84
J-114-MH 244,80 Zone-1 | Demand 8.02| Fixad 387.54 61.73
J-115-MH 240.80( Zone-t | Demand 3.43! Fixed 389.96 64.50
J-116-MH 240.00( Zone-1 | Demand 24 .06 Fixed 377.08 59.28
J-117-MH 248.00( Zone-t | Demand 10.31| Fixed 379.88 57.03
J-118-MH 219.00( Zone-1 | Demand 14.901 Fixed 377.26 68.44
J-119-MB 219.00( Zone-1 | Demand 4.58] Fixed 377.56 68.57
J-120-MH 229.00| Zone-1 | Demand 5.73| Fixed 385.71 67.77
J-121-MH 268.50| Zone-1 | Demand 8.03| Fixed 360.85 39.93
-122-MH 270.50} Zone-1 | Demand 1,759.17 | Fixed 352.89 3563
J-123-MH 238.50¢ Zone-1| Demand 9.17{ Fixed 387.74 64.54
J-124-NMH 241,70 Zone-1§ Demand 0.00| Fixed 390.41 64.31
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Scenario: MD-Ex-MH+FF122MH

Steady State Analysis

Junction Report

Label Elevation| Zone Type Base Flow Pattern Calculated | Pressure
{ft) (gpmy} Hydraulic Grade]  (psi)
{ft)
J-127NMH 210.00| Zone-1| Demand 10.31} Fixed 382.93 74.78
J-128MH 205.00| Zone-1| Demand 14.90{ Fixed 382.93 76.94
J-129MH 200.00 | Zone-1 | Demand 11.46 | Fixed 380.86 78.21
J-132MH 255.00 | Zone-1| Demand 8.02| Fixed 376.68 5262
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Scenario: Peak Hour - Ex+MH
Steady State Analysis

Pipe Report
Label Length |Diameter Material| Hazen- | Discharge | Upstream | Downslream | Velocity | Pressure Headloss | Calculated
{ft) (in} Williams {gpm} Hyd. Grade | Hyd. Grade {ft/s) Pipe Gradient Minor
C {fe) (ft) Headloss | (ft/1000ft) Headloss
(ft} (ft)
P-1-EX 744.00 8.0| Asbestoy 135.0 -30.40 429.99 430.01 0.19 0.02 0.03 0.00
P-2-EX 384.00 8.0|PVC 135.0 -229.02 429.96 430.39 1.46 0.43 1.12 0.00
P-3-EX 962.00 8.0 Asbestoy 135.0 -378.59 434.79 437.53 2.42 2.73 2.84 0.00
P-4-EX 433.00 8.0} Asbestol 135.0 259.77 436.57 43596 1.66 0.61 1.42 0.00
P-5-EX 384.00 10.0}] Asbesto: 135.0 301.48 436.81 436.57 1.23 0.24 G.63 0.00
P-8-EX 210.00 8.0} Asbestoy 135.0 291.73 433,77 433.41 1.86 0.37 1.75 0.00
P-7-EX 220.00 14.0{ Ashestos 135.0 1,326.21 438.51 438.09 276 .42 1.89 0.00
P-8-EX 333.00 8.0| Ashesto! 135.0 393.27 433.41 432.39 2.51 1.02 a.05 (.00
P-9-EX 466.00 14.0| Asbesto: 135.0 1,762.19 440.00 438.51 3.67 1.49 3.20 0.00
P-10-EX 672.00 8.0 Asbesto 135.0 5.62 434.53 434.53 0.04 7.93e4 1.18e-3 0.00
P-11-EX | 1,700.00 8.0 Asbesto 135.0 172.30 434.53 433.41 1.10 1.13 0.66 0.00
P-12-EX 784,00 14.0} Asbestoy 135.0 786.34 438.09 437.53 1.64 0.56 0.72 0.00
P-13-EX 952.00 8.0j Asbesto 135.0 259.77 435.96 434.61 1.66 1.35 1.42 0.00
P-14-EX 886,00 8.0| Asbestoy 135.0 -92.15 434,61 434.79 0.59 0.18 0.21 0.00
P-15-EX 267.00 8.0| Asbesto 135.0 212.34 434,79 434.53 1.36 0.26 0.98 0.00
P-16-EX 475,00 8.0| Ashestoy 135.0 291.73 434,61 433.77 1.86 0.83 1.75 0.00
P-17-EX 691.00 8.0| Asbestoy 135.0 381.83 432.39 430.39 2.44 2.00 2.89 0.00
P-18-EX 214.00 10.0| Asbesto 135.0 -353.50 437.35 437.53 1.44 0.18 0.84 0.00
P-18-EX 700.00 10.01 Asbestoy 1350 -335.02 436.81 437.35 1.37 0.54 0.76 0.00
P-20-EX { 1,128.00 8.0 Asbestoy 135.0 3775 437.39 437.35 0.24 0.05 0.04 0.00
P-21-EX 641.00 10.0} Asbestoy 135.0 435.98 438.51 437.71 1.78 0.80 1.24 0.00
P-22-EX 821.00 8.0 Asbesto; 135.0 129.09 437.71 A37.39 0.82 0.32 0.39 0.00
P-23-EX 545.00 10.0] Asbesto: 135.0 252.33 437.71 437.46 1.03 0.25 0.45 0.00
P-24-EX | 2,287.00 10.0| Asbesto; 135.0 -73.25 436.81 436.92 0.30 0.1 0.05 0.00
P-25-EX 346.00 8.0 Asbesto 135.0 -396.86 434,53 435,61 253 1.07 3.10 0.00
P-27-EX | 1,619.00 8,0| Asbestoy 135.0 99.35 430.39 430.01 0.63 0.39 0.24 0.06
P-28-EX | 1,769.00 8.0| Asbestos 135.0 -357.62 430.01 434.53 2.28 452 2.58 0.00
P-29-EX | 1,643.00 10.0] Asbestos 135.0 -197.33 436.92 437.39 0.81 0.47 0.29 0.00
P-30-EX 263.00 10.0} Asbesto 135.0 -197.33 437.39 437.48 0.81 0.08 0.29 0.00
P-31-EX 694.00 10.0] Asbestos 135.0 2292 436.92 436.91 0.09 3.72e-3 0.01 0.00
P-32-EX 644,00 8.0] Asbesto 135.0 22.92 436.91 436.90 0.15 0.01 0.02 0.00
P-33-EX 199.00 8.0] Asbesto 135.0 -345.06 435.61 436.08 2.20 0.48 239 0.00
P-33-Tray 4,738.00 33.01PVC 135.0 -3,871.94 4i8.00 413.00 1.45 1.00 0.21 0.00
P-34-EX 440.00 8.0 | Asbestoq 135.0 -489.13 436.08 438.09 3.12 2.01 4.57 0.00
P-37-EX 253.00 8.0 Asbesto 135.0 0.00 432,39 432,39 0.00 0.00 0.00 0.00
P-39-EX 252.00 8.0| Asbestoy 135.0 0.00 433,77 433.77 0.00 0.00 0.00 0.00
P<41-EX 245.00 8.0 Asbestog 135.0 0.00 43596 435.96 0.00 0.00 0.00 0.00
P-42-EX | 1,954.00 8.0| Asbestoy 135.0 -100.38 435.61 436.08 0.64 0.48 0.24 0.00
P-43-EX 249.00 12.0| Asbesto: 135.0 0.00 436.57 436.57 0.00 0.00 0.00 0.00
P-101-MH  614.00 8.0{PVC 135.0 42.48 428.05 429.02 0.27 0.03 0.05 0.00
P-103-MH 832.00 8.0| PVC 135.0 35.84 429.16 42913 0.23 0.03 0.04 0.00
P-104-MH 255.00 10.0] PVC 135.0 -9.15 429.02 429.02 0.04 2.44e-4 9.57e-4 0.00
P-105-MH 327.00 B.0jPVC 135.0 -164.80 429.65 429.85 1.05 0.20 .61 0.00
P-106-MH  620.00 8.0{PVC 135.0 147.04 429.85 429.54 0.94 0.31 .49 0.00
P-107-MH  627.00 8,0{ PVC 135.0 8.12 42902 429.02 0.05 1.46e-3 2.34e-3 0.00
P-108-MH 847.00 8.0{ PVC 135.0 -10.49 42905 429.06 0.07 3.17e-3 3.75e-3 0.00
P-110-MH 1,018.00 8.0| PVC 135.0 -146.32 42923 429.73 0.93 0.50 0.49 0.00
P-112-MH 274.00 8.0 PVC 135.0 102.33 42923 429.16 0.65 0.07 0.25 0.00
P-113-MH  717.00 8.0| PVC 135.0 -10.48 429.23 429.23 0.07 2.66e-3 3.7e-3 0.00
P-114-MH  579.00 8.0| PVC 135.0 80.12 42915 479.05 0.51 0.09 0.16 C.00
P-t15-MH  377.00 8.0 PVC 135.0 34.41 429.16 42915 0.22 0.01 0.03 G.00
Project Engineer: MacKay & Somps - infrastructure Group
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Scenario: Peak Hour - Ex+MH

Steady State Analysis
Pipe Report
Label Length |Diameter Material| Hazen- | Discharge | Upstream | Downstream | Velocity | Pressure Headioss | Calculated
(ft} {in} Williams {gpm} Hyd, Grade | Hyd. Grade (ft/s) Pipe Gradiant Minor
c (ft) {f) Headioss | (ft/1000ft}) | Headloss
(ft) {it)
P-119-MH  155.00 8.0{PVC 135.0 25.24 42915 429.15 0.16 2.93e-3 0.02 0.00
P-120-MH  414.00 8.0{PVC 135.0 -51.50 429.03 429.06 0.33 0.03 0.07 0.00
P-121-MH  462.00 8.0{PVC 135.0 -20.11 429.02 429.03 0.13 0.01 001 0.00
P-122-MH  171.00 8.0{PVC 135.0 -10.15 429.23 429.23 0.06 5.8e-4 3.39e-3 0.00
P-124-MH  184.00 8.01PVC 135.0 -185.63 429.51 429.65 118 .14 0.76 0.00
P-125-Mb 413,00 10.0] PVC 135.0 -18.35 429.51 429.51 0.07 1.460-3 3.55e-3 0.00
P-126-MH  394.00 8.0| PVC 135.0 3. 429.02 429.02 0.02 1.53e4 3.87e4 0.00
P-127-MH  782.00 8.0| PVC 135.0 -15.34 429.02 429.03 0.10 6.01 0.01 0.00
P-129-MH 599,00 8.0| PVC 135.0 36.87 429.67 429.65 0.24 0.02 0.04 0.00
P-130-MH  212.00 8.0| PVC 135.0 -229.02 429.73 429.96 1.46 0.24 1.12 0.00
P-131-MH  225.00 10.0| PVC 135.0 -318.73 429.85 430.01 1.30 0.16 0.70 0.00
P-132MH{  843.00 8.0|PVC 135.0 4.07 429.35 429.35 0.03 5.19e-4 6.15e4 0.00
P-135MH{  470.00 8.0|PVC 135.0 133.31 429.54 429.35 0.85 019 0.41 0.00
P-136MH]  343.00 8.0|PVC 135.0 107.59 429.35 429.26 0.69 0.10 0.28 0.00
P-137MH; 620,00 8.0|PVC 135.0 84.67 429.26 429.15 0.54 0.11 0.18 0.00
P-138MH]  303.00 8.0|PVC 135.0 -131.14 429.23 429.35 0.84 0.12 0.40 0.00
P-139MH{  291.00 8.0|PVC 135.0 -155.83 42935 429.5% 0.99 0.16 0.55 0.00
P-140MH|  430.00 8.0|PVC 135.0 -84.92 429.06 429.13 0.54 0.08 0.18 0.00
P-141MH|  314.00 8.0|PVC 135.0 -113.25 429.13 429.23 0.72 0.10 0.30 0.00
P-142MH|  326.00 8.0/ PVC 135.0 12.29 429.13 429.13 0.08 1.62e-3 4.96e-3 0.00
P-143MH|  649.00 8.0|PVC 135.0 -55.20 429.67 429.73 0.35 0.05 0.08 0.00
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Scenario: Max Day - Ex+MH
Steady State Analysis
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Pipe Report
| abel Length |Diameter] Material| Hazen- | Discharge | Upstream | Downstream | Velocity | Pressure Headloss | Calculated
(ft) (in) Williams (gpm) Hyd. Grade | Hyd. Grade (ft/s} Pipe Gradient Minor
C (ft) {fty Headioss | (ft/1000ft) Headloss
(fe) {fY
P-1-EX 744.00 8.0 Asbesto: 135.0 -15.20 437.12 43712 0.10 0.01 0.01 .00
P-2-EX 384.00 8.0|PVC 135.0 -118.42 437.11 437.24 0.76 0.13 0.33 0.00
P-3-EX 962.00 8.0{ Asbesto 135.0 -192.67 438.52 439.30 1.23 0.78 0.81 0.00
P-4-EX 433.00 8.0 Asbesto 135.0 132.60 439.03 438.85 0.85 .18 0.41 0.00
P-5-EX 384.00 10.0| Asbesto 135.0 163.46 435,10 439.03 0.63 0.07 0.18 0.00
P-6-EX 210.00 8.0| Asbesto 135.0 149.29 438,22 438.11 0.95 0.1 0.51 0.00
P-7-EX 220.00 14.0( Asbestof 135.0 671.29 439.58 439,46 1.40 0.12 0.54 0.00
P-8-EX 333.00 8.0} Asbestoy 135.0 201,95 438.11 437.82 1.29 0.30 0.89 0.00
P-9-EX 466.00 14.0} Asbesto 135.0 891.09 440.00 439.58 1.86 0.42 0.91 0.00
P-10-EX 672.00 8.0{ Asbestot 135.0 2.04 438.44 438.44 0.01 1.22e-4 1.82e-4 0.00
P-11-EX [ 1,700.00 8.0] Asbestot 135.0 88.03 438.44 438.11 0.56 0.33 0.19 0.00
P-12-EX 784.00 14.0 [ Asbesto: 135.0 397.45 439.46 439.30 0.83 0.16 0.20 0.00
P-13-EX 9562.00 8.0| Asbesto 135.0 132.60 438.85 438.46 0.85 0.39 0.41 0.00
P-14-EX 886.00 8.0 Asbesto: 135.0 4879 438.46 438,52 0.30 0.05 0.06 0.00
P-15-EX 267.00 8.0 Asbesto: 135.0 108.83 438.52 438.44 0.69 0.08 0.28 0.00
P-16-EX 475.00 8.0} Asbesto 135.0 149.29 438.46 438,22 0.95 0.24 0.51 0.00
P-17-EX 691.00 8.0} Asbesto 135.0 196,23 437.82 437.24 1.256 0.58 D.84 0.00
P-18-EX 214.00 10.0| Asbesto 135.0 -177.66 439.25 439.30 0.73 0.05 0.24 0.00
P-19-EX 700.00 10.0] Asbestos 135.0 -169.17 439.10 439.25 0.69 0.15 0.22 0.00
P-20-EX | 1.128.00 8.0 Asbestoy 135.0 19.64 439.26 439.25 0.13 0.01 0.01 0.00
P-21-EX 641.00 10.0| Asbestos 135.0 219.80 439.58 439.35 0.90 0.22 0.35 0.00
P.22-£X §21.00 8.0| Asbesto: 135.0 65.31 439.35 439.26 0.42 0.09 0.1 0.00
~-23-EX 54500 10.0} Asbesto: 135.0 127.22 439.35 439.28 0.52 0.07 0.13 0.00
P-24-EX | 2,287.00 10.0} Asbestos 135.0 -37.68 439.10 439.13 0.15 0.03 0.01 0.00
P-25-EX 346.00 8.0{ Asbhestof 135.0 -202.34 438.44 438.75 1.29 0.31 0.89 0.00
p-27-EX{ 1,619.00 8.0| Asbesto 135.0 51.08 437 24 43712 0.33 0.1 0.07 0.00
P-28-EX | 1,769.00 8.0| Asbesto 135.0 -183.49 437.12 438.44 1.17 1.32 0.74 0.00
P-28-EX | 1,643.00 10.0| Asbestoy 135.0 -99.72 439.13 439.26 0.41 0.13 0.08 0.00
P-30-EX 263.00 10.0| Asbestoy 135.0 -99.72 439.26 439.28 0.41 0.02 0.08 0.00
P-31-EX 694.00 10.0} Asbesto 135.0 11.46 439.13 43913 Q.05 1.04e-3 1.5e-3 0.00
P-32-EX 644,00 8.0 Ashesto: 135.0 11.46 439.13 439,12 0.07 2.84e-3 4.41e-3 0.00
P-33-EX 199.00 8.0| Ashesto 135.0 -175.56 438.75 438.89 1.12 0.14 0.69 0.00
P-33-Trar] 4,736.00 33.0|PVC 135.0 -3,871.94 418.00 419.00 1.45 1.00 .21 0.00
P-34-EX 440.00 8.0| Asbesto 135.0 -248.47 438.89 439.46 1.59 0.57 1.30 0.00
P-37-EX 253.00 8.0 Asbesto 135.0 0.00 437.82 437.82 0.00 0.00 0.00 0.00
P-39-EX 252.00 8.0| Ashesto 135.0 0.00 438.22 438.22 0.00 0.00 0.00 0.00
P-41-EX 245.00 8.0| Asbesto 1356.0 0.0 438.85 438.85 0.00 0.00 0.00 0.00
P-42-EX | 1,854.00 8.0{ Asbesto 1356.0 -51.07 438.75 438.89 0.33 0.14 0.07 0.00
P-43-EX 249.00 12.0| Asbestos 135.0 0.00 439.03 439.03 0.00 0.00 0.00 0.00
P-101-MH 614.00 8.0|PVC 135.0 21.28 436.84 436.83 0.14 0.01 0.01 0.00
P-103-MH 832.00 8.0| PVC 135.0 17.83 436.87 436.86 0.11 0.01 .01 0.00
P-104-MH 255.00 10.0| PVC 135.0 -4.58 436.83 436.83 0.02 6.1e-5 2.39e4 0.00
P-105-MH 327.00 8.0| PVC 135.0 -85.57 437.02 437.08 0.55 0.06 0.18 G.00
P-106-MH §20.00 8.0|PVC 135.0 76.44 437.08 436.99 0.49 0.09 0.15 .00
P-107-MH  627.00 8.0(PVC 135.0 4,09 436.83 436.83 0.03 3.97e-4 5.33e-4 0.00
P-108-MH  847.00 8.0|PVC 135.0 -5.06 436.84 436.84 0.03 8.24e-4 9.73e-4 0.00
P-110-MK 1,018.00 8.0|PVC 135.0 -76.51 436.89 437.04 0.49 0.15 0.15 0.00
P-112-MH 274.00 8.0|PVC 135.0 49.76 436.89 436.87 0.32 0.02 0.07 0.00
*-113-Mt 717.00 8.0fPVC 135.0 -1.74 436.89 436.89 0.01 9.16e-5 1.28e-4 0.00
P-114-MH 579.00 8.0 PVC 135.0 40.29 436.87 436.84 0.26 0.03 0.05 0.00
P-115-MH 377.60 8.0jPVC 135.G 15.88 436.87 436.87 ¢.10 3.02e-3 0.01 0.00
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Scenario: Max Day - Ex+MH
Steady State Analysis

Pipe Report
Label Length [Diameier| Material] Hazen- | Discharge | Upstream | Downstream | Velocity | Pressure Headloss | Calculated
(ft) (in} Williams {gpm) Hyd. Grade | Hyd. Grade (ft/s) Pipe Gradient Minor
C (ft) {t) Headloss | ({ft/10D0ft} Headloss
i) {£)
P-119-MH  155.00 8.0| PVC 135.0 11.30 436.87 436.87 0.07 6.71e-4 4.33e-3 0.00
P-120-MH 414,00 8.¢| PVC 135.0 -25.72 436.83 436.84 0.16 0.01 0.02 0.00
P-121-MH  462.00 8.0 PVC 135.0 -10.03 436,83 436.83 0.06 1.689e-3 3.43e-3 0.00
P122-ME  171.00 8.0f PVC 135.0 -8.57 436.89 436.89 0.05 4.27e-4 2.5e-3 0.00
P-124-Mh  184.00 8.0i PVC 135.0 -96.54 436.98 437.02 0.62 0.04 0.23 0.00
P-125-MH  413.00 10.0f PVC 135.0 -9.17 436.98 436.98 0.04 4.27e4 1.03e-3 0.00
P-126-MH  394.00 8.0} PVC 135.0 1.52 436.83 436.83 0.01 6.1e-5 1.55e4 0.00
P-127-MH  782.00 8.0 PVC 135.0 -7.65 436.83 436.83 0.05 1.65e-3 2.11e-3 0.00
P-129-MH  599.00 8.0l PVC 135.0 18.89 437.02 437.02 0.12 0.01 0.01 0.00
P-130-MH  212.00 8.0/ PVC 135.0 -118.42 437.04 437.1 0.78 0.07 0.33 0.00
P-131-MH  225.00 10.0} PVC 135.0 -165.44 437.08 437.12 0.68 0.05 0.21% 0.00
P-132MH 843.00 8.0 PVC 135.0 0.66 436.93 436.93] 4.22e-3 0.00 0.00 0.00
P-135MH 470.00 8.0|PVC 135.0 69.58 436,99 436.93 0.44 0.06 0.12 0.00
P-136MH 343.00 8.0{PVC 135.0 55.34 436,93 436.90 0.35 0.03 0.08 0.00
P-137MH 620.00 8.0jPVC 135.0 43.88 436.90 436.87 0.28 0.03 0.05 0.00
P-138MH 303.00 8.0{PVC 135.0 -70.66 436.89 436.93 0.45 0.04 0.13 0.00
P-139MH 291.00 8.0]PVC 135.0 -81.64 436.93 436.98 0.52 0.05 017 0.00
P-140MH 430.00 8.0{PVC 135.0 -42.23 436.84 436.86 0.27 0.02 0.05 0.00
P-141MH 314.00 8.0{PVC 135.0 -56.47 436.86 436.89 0.36 0.03 0.08 0.00
P-142MH 326.00 8.0]pPVC 135.0 6.23 436.86 436.86 0.04 4.58e-4 1.4e-3 0.00
P-143MH 649.00 8.0|pPVC 135.0 -28.16 437.02 437.04 0.18 0.02 0.02 0.00
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Scenario: MD-Ex-MH+FF1Ex
Steady State Analysis

Pipe Report
Label Length |Diameter| Material] Hazen- | Discharge | Upstream | Downstream | Velocity | Pressuwe Headloss | Calculated
(ft) (in) Williams {gpm} Hyd. Grade | Hyd. Grade (ft/s) Pipe Gradient Minor
C {ft) (ft) Headloss | ({ft/1000f) Headloss
() (ft)
P-1-EX 744.00 8.0| Asbesto 135.0 -15.20 42712 427.13 0.10 0.01 0.01 0.00
P-2-EX 384.00 8.0|PVC 135.0 -90.26 427.02 427.09 0.58 0.08 0.20 0.00
P-3-EX 962.00 8.0 Asbesto 135.0 -459.20 429.51 433,42 2.93 3.91 4.06 0.00
P-4-EX 433.00 8.0| Asbesto 135.0 -453.56 421.60 423.32 2.89 1.72 397 0.00
P-5-EX 384.00 10.0| Asbesto 135.0 1,5667.30 426.70 421.60 6.40 5.10 13.28 0.00
P-8-EX 210.00 8.0| Asbesto 135.0 -113.96 427.25 427.31 073 0.06 0.3 0.00
P-7-EX 220.00 14.0| Asbesto 135.0 2,099.28 436.27 435.29 4.38 0.97 4.43 0.00
P-8-EX 333.00 8.0 Asbestos 135.0 96.83 427 .31 427.23 0.62 0.08 0.23 0.00
P-9-EX 466.00 14.0| Asbesto 135.0 2,891.09 440.00 436.27 6.03 3.73 8.01 0.00
P-10-EX 672.00 8.0| Asbestos 135.0 216.54 43017 429.49 1.38 0.68 1.01 0.00
P-11-EX | 1,700.00 8.0] Asbestos 135.0 248.17 429 .49 427.31 1.57 2.18 1.28 0.00
P-12-EX 784,00 14.0| Asbesto: 135.0 1,505.83 43529 433.42 3.14 1.88 2.40 0.00
P-13-EX 952.00 8.01 Asbestos 135.0 -453.56 42332 427.10 2.89 3.78 3.97 0.00
P-14-EX 886.00 8.0] Asbestos 135.0 -369.70 427 10 429.51 2.36 2.41 2.72 0.00
P-15-EX 267.00 8.0} Ashestos 135.0 52.48 429.51 429.49 0.33 0.02 0.07 0.00
P-16-EX 475,00 8.0} Ashestos 135.0 -113.96 427 .10 427.25 0.73 0.15 0.31 0.00
P-17-EX 891.00 8.0} Asbestoy 135.0 91.11 427.23 427.09 0.58 0.14 0.20 0.00
P-18-EX 214.00 10.0] Asbestoq 1350 -1,019.50 43213 433.42 4.16 1.28 5.99 0.00
P-18-EX 700.00 10.0] Asbesto: 135,01 -1,172.76 426.70 432.13 4,79 5.44 7.76 0.00
P-20-EX | 1,128.00 8.0} Asbestoy 135.0 181.38 432.96 432.13 1.16 0.82 0.73 0.00
P-21-EX 641.00 10.0] Asbesto: 135.0 791.81 436.27 433.86 3.23 2.41 3.75 0.00
pP-22-EX 821.00 8.0} Asbestor 135.0 227.05 433.86 432.96 1.45 0.91 1.10 0.00
2-23-EX 545.00 10.0| Asbesto: 135.0 537.48 433.86 432.86 2.20 1.00 1.83 0.00
P-24-EX | 2,287.00 10.0{ Asbesto: 135.0 -447.94 426.70 429.69 183 2.99 1.31 0.00
P-25-EX 346.00 8.0] Asbestos 135.0 -521.95 43017 431.95 3.33 1.78 5.15 0.00
P-27-EX | 1,619.00 8.0 Asbesto: 135.0 -25.88 427.09 42713 0.17 0.03 0.02 0.00
P-28-EX | 1,769.00 8.0| Asbesto 135.0 -288.60 42713 430.17 1.84 3.04 1.72 0.00
P-289-EX | 1,643.00 10.0] Asbestos 135.0 -509.98 429,69 432.43 2.08 273 1.66 0.00
P-30-EX 263.00 10.0| Asbestos 135.0 -509.98 432,43 432.86 2.08 0.44 1.66 0.00
P-31-EX 694.00 10.0{ Asbesto: 135.0 11.46 429.69 429.69 0.05 1.04e-3 1.5e-3 0.00
P-32-EX 644,00 8.0| Asbestos 135.0 11.46 429,69 429.69 0.07 2.84e-3 4.41e-3 0.00
P-33-EX 199.00 8.0 Asbestos 135.0 42315 431,95 432.65 270 0.69 3.49 0.00
P-33-Trar| 4,736.00 33.0|PVC 135.0 -3,871.94 418.00 419.00 1.45 1.00 0.21 0.00
P-34-EX 440.00 8.0| Asbestos 135.0 -568.09 432.65 435.29 3.63 2.65 6.02 0.00
P-37-EX 253.00 8.0| Asbestoy 135.0 0.00 427.23 427.23 0.00 0.00 0.00 0.00
P-39-EX 252.00 8.0| Asbestoy 135.0 0.00 427.25 427.25 0.60 0.00 0.00 0.00
P-41-EX 245.00 8.0| Asbestos 135.0 0.00 423.32 42332 0.60 0.00 0.00 0.00
P-42-EX | 1,954.00 8.01 Asbestoy 135.0 -123.09 431.95 432.65 0.79 0.69 0.36 0.00
P-43-EX 249.00 12.0] Ashestod 135.0 0.00 421.60 421.60 0.60 0.00 0.00 0.00
P-101-MH 61400 8.0/ PVC 135.0 21.32 426.80 42879 0.14 0.01 0.01 0.00
P-103-MH  832.00 8.0|PVC 135.0 18.45 426.83 426.82 0.12 0.01 0.01 0.00
P-t04-MH  255.00 10.0( PVC 135.0 -4.58 426.79 426.79 0.62 6.1e-5 2.39e-4 0.00
P-105-MH  327.00 8.0|PVC 135.0 -106.87 426.97 427 .06 0.68 0.09 0.27 0.00
P-106-MH  620.00 8.0/ PVC 135.0 83.30 427.06 426.96 0.53 0.11 0.17 0.00
P-107-MH 627.00 8.0 PVC 135.0 4.14 426.79 426.79 0.03 3.97e-4 6.33e-4 0.00
P-1G8-MH 847.00 8.0(PVC 135.0 -4.63 426.80 426.80 0.63 6.71e-4 7.93e-4 0.00
P-110-MH 1,018.00 8.0|1PVC 135.0 -71.10 426.84 426.97 0.45 0.13 0.13 0.00
P-112-M} 274.00 8.0|PVC 135.0 44,23 426.84 426.83 0.31 0.02 0.07 0.00
2-113-MH 717.60 8.0|PVC 135.0 -6.06 426.84 426.84 0.04 9.46e-4 1.32e-3 0.00
P-114-MH 579.00 8.0 PVC 135.0 40.76 426.82 426.80 0.26 0.03 Q.08 0.00
P-115-M¢ 377.60 8.01PVC 135.0 14.75 426.83 426.82 0.09 2.62e-3 0.01 0.00
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Scenario: MD-Ex-MH+FF1EX
Steady State Analysis

Pipe Report
Label Length {Diameter| Material | Hazen- | Discharge Upstrearn | Downstream | Velocity | Pressure Headloss | Calculated
{fH) (in) Williams {gpm) Hyd. Grade | Hyd. Grade (ftfs) Pipe Gradient Minor
c (ft) {ft) Headlioss | (ft1100041) Headloss
{ft) 4y
P-119-MH 155.00 8.0|PVC 135.0 10.17 426.82 426.82 0.06 5.49e4 3.54e-3 0.00
P-120-MH 414,00 8.0 PVC 135.0 -25.67 426.79 426.80 0.16 0.01 0.02 0.00
P-121-MH  462.00 8.0 PVC 135.0 -10.00 426,79 426.79 0.06 1.53e-3 3.3e-3 0.00
P-122-MH  171.00 8.0|PVC 135.0 -4.25 426.84 426.84 0.03 1.22¢-4 7.14e4 0.00
P-124-MH 184.00 8.0 PVC 135.0 -95.08| 426.93 426.97 0.61 0.04 0.22 0.00
P-125-MH  413.00 10.0] PVC 135.0 -9.17 426.93 426.93 0.04 3.97e4 9.61e4 0.00
P-126-MH  394.60 8.0| PVC 135.0 1.53 426.79 426.79 0.01 0.00 0.00 0.00
P127-MH  782.00 8.0|PVC 135.0 -7.64 426.73 426.79 0.05 1.53e-3 1.95e-3 0.00
P-129-MH  599.00 8.0{PVC 135.0 -3.76 426.97 426.97 0.02 3.36e4 5.6e-4 0.00
P-130-MH  212.00 8.0|PVC 135.0 -90.26 426.97 427.02 0.58 0.04 0.20 0.00
P-131-MH  225.00 10.0{ PVC 1350 -193.60 A27 .08 427.13 0.79 0.06 0.28 0.00
P-132MH 843.00 8.0| PVC 135.0 -4.58 426.89 4726.89 0.03 6.71e-4 7.96e4 .00
P-135MH 470.00 8.0| PFVC 135.0 76.44 426.96 426.89 0.49 0.07 0.15 .00
P-136MH 343.00 8.0| PVC 135.0 56.95 426.89 426.86 0.36 0.03 0.02 0.00
P-137MH 620.00 8.0| PVC 135.0 45,49 426.86 426,82 0.29 0.03 0.06 0.00
P-138MH 303.00 8.0|PVC 135.0 -74.46 426.84 424,89 0.48 0.04 0.14 0.00
P-139MH 291.00 8.0|PVC 135.0 -80.19 426.89 426,93 0.51 0.05 0.16 0.00
P-140MH 430.00 8.0iPVC 135.0 -41.76 426.80 426,82 0.27 0.02 0.05 0.00
P-141MH 314.00 8.0|PVC 135.0 -55,39 426.82 426.84 0.35 0.03 0.08 0.00
P-142MH 326.00 8.0{PVC 135.0 5.61 426.82 426.82 0.04 3.66e-4 1.12e-3 0.00
P-143MH 649.00 8.0|PVC 135.0 5.41 426.97 426.97 0.03 7.02e-4 1.08e-3 0.00
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Scenario: MD-Ex-MH+FF122MH
Steady State Analysis

kldd2ivprojectsyi 13068\dwght 2ws\plans\ex+mh.wed
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Pipe Report
Label Length JDiameter] Material| Hazen- | Discharge | Upstream | Downstream | Velocity | Pressure Headloss | Calculated
(ft} {in) Williams (gpmy) Hyd. Grade | Hyd. Grade (ft/s) Pipe Gradient Minor
C (f) (ft) Headloss | (ft/1000ft) Headloss
(1) {ft)
P-1-EX 744.00 8.0 Asbesto 135.0 -15.20 391.86 391.87 0.10 0.01 0.01 0.00
P-2-EX 384.00 8.0{PVC 135.0 -803.22 350.41 394.79 513 4.39 11.43 0.00
P-3-EX 962.00 8.0| Asbesto 135.0 -783.49 424 21 43471 5.00 10.50 10.91 0.00
P-4-EX 433.00 8.0| Asbesto 135.0 596.10 432.69 429.84 3.80 2.85 6.58 0.00
P-5-EX 384.00 10.0| Asbesto 135.0 616.96 433.60 432.69 2.52 0.91 2.37 0.00
P-&6-EX 210.00 8.0} Asbesto: 135.0 746.49 418.83 416.74 476 2.10 9.98 0.00
P-7-EX 220.00 14.0| Ashesto 135.0 2,119.79 436.84 435.85 4,42 0.99 4.51 0.00
P-8-EX 333.00 8.0} Asbesto: 135.0 1,132.07 418.74 409.56 7.23 7.18 21.56 0.00
P-9-EX 466.00 14.0| Asbesto: 135.0 2,641.09 440.00 436.84 8.50 3.16 6.77 0.00
P-10-EX 672.00 8.0| Asbesto! 135.0 -122.186 422.38 422 61 0.78 0.24 0.35 0.00
P-11-EX { 1,700.00 8.0| Asbesto 135.0 420.96 42261 416.74 2.69 5.88 3.48 0.00
P-12-EX 784.00 14.0| Asbestos 135.0 1,150.28 435.85 434,71 2.40 1.14 1.46 0.00
P-13-EX 952.00 8.0| Asbesto 135.0 596.10 429.84 423.57 3.80 6.27 6.58 0.00
P-14-EX 886.00 8.0 Asbesto: 135.0 -180.49 42357 424 .21 1.15 0.64 0.72 0.00
P-15-EX 267.00 8.0| Asbesto: 135.0 565.96 424 21 42261 3.61 1.60 5.98 0.00
P-16-EX 475.00 8.0 Asbestoy 135.0 746.49 423.57 418.83 4.76 474 9.98 0.00
P-17-EX 691.00 8.0{ Asbesio 135.0 1,126.35 409.56 394.79 7.19 14.76 21.36 0.00
P-18-EX 214.00 10.0] Asbestos 135.0 -339.66 434 54 43471 1.39 0.17 0.78 ¢.00
P-18-EX 700.00 10.07 Asbestod 135.0 -455.87 433.60 434 54 1.86 0.95 1.35 .00
P-20-EX | 1,128.00 8.0] Asbestoq 135.0 144.33 435.08 434 54 0.92 0.54 0.48 .00
P-21-EX 641.00 10.04 Asbesto: 135.0 521.30 436.84 43573 213 1.11 1.73 0.00
P-22-EX 821.00 8.0} Asbestos 135.0 190.00 43573 435.08 1.21 0.65 0.79 0.00
P-23-EX 545.00 10.0} Asbestos 135.0 304.02 43573 435.39 1.24 0.35 0.64 0.00
P-24-EX | 2,287.00 10.0} Asbestos 135.0 -214.48 433.60 434,36 0.88 077 0.34 0.00
P-25-EX 346.00 8.0} Asbestos 135.0 -898.00 422.38 427.24 5.73 4,86 14.05 0.00
P-27-EX | 1,619.00 8.0} Asbesto 135.0 296.41 384.79 391.87 1.89 293 1.81 0.00
P-28-EX | 1,769.00 8.0] Asbesto 135.0 -1,003.36 381.87 422.38 6.40 30.51 17.25 0.00
P-29-EX | 1,643.00 10.0| Asbesto 135.0 -276.562 434.36 435.24 1.13 0.88 0.54 0.00
P-30-EX 263.00 10.0| Asbesto 135.0 -276.52 435.24 435.39 1.13 0.14 0.54 0.00
P-31-EX 694.00 10.0| Asbesto 135.0 11.46 434.36 434.36 0.05 1.01e-3 1.45e-3 0.00
P-32-EX 644.00 8.0| Asbesto 135.0 11.46 434,36 434.36 0.07 2.84e-3 4.41e-3 0.00
P-33-EX 199.00 8.0] Asbesto 135.0 -714.46 427 .24 429.07 4.56 1.83 9.20 0.00
P-33-Trar} 4,736.00 33.0|PVC 135.0 -3,871.94 418.00 419.00 1.45 1,00 0.21 0.00
P-34-EX 440.00 8.0] Asbesto: 135.0 -044 .14 429.07 435,85 6.03 6.78 15.41 0.00
P-37-EX 253.00 8.0 Asbesto 135.0 0.00 409.56 403.56 0.00 0.00 0.00 0.00
P-39-EX 252.00 8.0} Ashesto: 135.0 0.00 418.83 418.83 0.00 0.00 0.00 0.00
P-41-EX 245.00 8.0 Asbesto: 135.0 0.00 429.84 429 84 0.00 0.00 0.00 0.00
P-42-EX | 1,954.00 8.0| Asbesto: 135.0 -207.84 427 .24 429.07 1.33 1.83 0.94 0.00
P-43-EX 249.00 12.0| Asbestos 135.0 0.00 43269 432.69 0.00 0.00 0.00 0.00
P-101-MH  614.00 8.0(PVC 135.0 681.84 369.93 364.75 4,35 518 8.44 0.0¢
P-103-MH 832.00 8.0(PVC 135.0 266.25 378.30 377.08 1.69 1.22 1.47 0.00
P-104-MH  255.00 10.0(PVC 135.0 -4.58 364.75 35475 0.02 9.16e-5 3.59¢4 0.00
P-105-MH  327.00 8.0|PVC 135.0 -634.69 387.54 389.96 4.05 2.42 7.39 0.00
P-106-MH  620.00 8.0|PVC 135.0 592,52 389.96 385.92 378 4.04 6.51 0.00
P-107-MH  627.00 8.0{PVC 135.0 664.66 364.75 359.70 4.24 5.05 8.05 0.00
P-1068-MH 847.00 8.6{PVC 135.0 143.09 369.93 369.53 0.91 0.40 0.47 0.00
P-110-MH  1,018.00 8.0i PVC 135.0 662.32 379.84 387.98 4.23 8.14 8.00 0.00
P-112-MH{  274.00 8.0} PVC 135.0 592.66 380.09 378.30 3.78 1.78 6.51 0.00
P-113-MH  717.00 8.0IPVC 135.0 -109.80 3759.88 380.09 0.70 0.24 0.29 0.00
P-114-MH  579.00 8.0(PVC 135.0 848.99 377.26 369.93 5.42 7.33 12.66 0.00
P-1t5-MH  377.00 8.0| PVC 135.0 311.36 378.30 377.56 1.99 0.75 1.98 0.00
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Scenario: MD-Ex-MH+FF122MH
Steady State Analysis

Pipe Report
Label Length |Diameter Material | Hazen- | Discharge | Upstream | Downstream | Velocity | Pressure Headioss | Calculated
i3] {in) Williams fgpm}) Hyd. Grade | Hyd. Grade {fi/s) Pipe Gradient Minor
C {ft) (fty Headloss | (f/1000ft) Headloss
(ft) ()
P-119-MHK 165.00 8.0|PVC 135.0 306.78 377.56 377.26 1.96 0.30 1.93 0.00
P-120-MH 414.00 8.0|RPVC 135.0 -1,115.14 360.85 369.53 7.12 8.68 20.97 0.00
P-121-MH  462.00 8.0|PVC 135.0 -352.53 359.70 360.85 2.25 1.15 2.49 0.00
P-122-MH 171.00 8.0{PVC 135.0 99.49 379.88 379.84 0.64 0.04 0.24 0.00
P-124-MH 184.00 8.0{PVC 135.0 ~744.65 385.71 387.54 4.75 1.83 8.93 0.00
P-125-MH  413.00 10.0) PVC 135.0 -8.17 385.71 385.71 0.04 3.97e4 9.67e-4 0.00
P-126-MH 394.00 8.0 PVC 135.<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>