City of Sacramento
Downtown Infrastructure Study

STORMWATER & SANITARY SEWER

~OED Y

General Information

The Downtown Infrastructure Study project area is located within an area served by both the Combined
Sewer System (CSS) and Storm Drainage Basin 52. The CSS is the legacy storm drain and sanitary sewer
system that conveys both storm water and sanitary flows. It encompasses approximately 7,500 acres of the
Downtown, East Sacramento and Land Park areas. Another 3,700 acres including the River Park, California
State University and far eastern Sacramento areas utilize the system for sanitary sewer only. The City

discontinued constructing combined sewer and storm systems in 1946 although connection to the existing
CSS was allowed.

The City of Sacramento’s storm drainage requitements are handled by numerous drainage basins. Most of
these basins are located outside of the CSS area. Storm Drainage Basin 52 is the basin that provides storm
drainage collection for the portion of the CSS that includes the westerly portion of the Downtown
Infrastructure Study area. Storm drainage within this area is gravity piped to the pumping station (Pump
Station 52) located near the Crocker Museum. The pump station discharges directly to the Sacramento River.

Sanitary sewer piping from the Basin 52 area is collected with a separated gravity system and connected to the
CSS.

Combined Sewer System

The CSS is a collection system of pipes that convey both sanitary sewage and stormwater in a single pipeline.
The piping system is greatly oversized for the sanitary sewer component, but inadequate for the City’s current
drainage design standard of 10-year capacity.

The CSS area is currently regulated by the Central Valley Regional Water Quality Control Board (RWQCB)
per Cease and Desist Order No. 85-342. The order, including its amendments, requires the City to make
operational improvements to reduce combined sewer and runoff overflows and to ultimately provide 10-year
capacity for the CSS.

The Combined Sewer System is plagued by combined sewer outflows and overflows where flows to the CSS
exceed the system’s capacity. Outflows are when surcharges to the CSS that flow onto the streets. Overflows
are defined as the rare instances when untreated flows discharge to the Sacramento River. Outflows and the
rare overflow usually occur only during heavy storm events.

The City has developed an improvement program to reduce CSO events. These improvements include
rehabilitating and expanding Sumps 1/1A and 2, rehabilitating and converting Pioneer Reservoir into a
treatment facility, rehabilitating and up-sizing of the sewer mains in the CSS, and rehabilitating the Combined
Wastewater Treatment Plant. Many of these projects have been completed.

Currently all flows into the CSS ate conveyed westetly to two pumping stations (Sump 2 and 1/1A) located
on the Sacramento River. For secondary treatment and disinfection of the flow, the City has entered into an
agreement with the Sacramento Regional Wastewater Treatment Plant (SRWTP) to convey 60 million gallons
per day (mgd). This treatment capacity is currently sufficient for dry weather flows.

During heavy storms where the capacity is exceeded, the Combined Wastewater Treatment Plant (CWTP) at
South Land Park Drive and 35t Avenue is utilized to provide primary treatment of an additional 130 mgd.
Excess flows from SRWTP and CWTP are diverted to the Pioneer Reservoir storage and treatment facility
that has a capacity of 350 mgd. When all three treatment facilities (SRWTP, CWTP, and Pioneer) have
reached capacity, excess flows are directly discharged into the Sacramento River without treatment from
Sump 2. When the pipeline system and treatment plant capacities are surpassed, the excess flows flood local
streets in the downtown area through maintenance holes and catch basins.

The City of Sacramento has adopted the Combined Sewer Development Fee (City Code 13.08.490) which is
an impact mitigation fee that requires mitigation of any significant increase in wastewater flows over the
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present level. If a proposed development project is determined to have a significant impact on the CSS, an
acceptable mitigation plan is required by the City. The current CSS Development Fee is $117.99 per ESD for
up to 25 ESD and $2,944.30 per ESD for more than 25 ESDs. The payment of the fees mitigates the
project’s sewer impacts.

In lieu of paying the fees, a developer may mitigate the impacts to the system with a Mitigation Plan approved
by the Department of Utilities. The Mitigation Plan could include on-site storage with retention, sewer main
up-sizing, diversion of flows, rerouting or replacement of pipes, connection to separated areas, and/or other
mitigation measures depending on the site.

There is a second fee associated with the sanitary sewer system, the Facility Impact Fee levied by the
Sacramento Regional County Sanitation District (SRCSD). This fee pays for planning, designing, construction
and other related costs for wastewater conveyance, treatment and disposal facilities for the system’s
expansion.

The SRCSD Facility Impact Fee currently is calculated by multiplying the ESDs generated by the
development by the fee of $2,800 per ESD for infill projects. It is possible in certain cases to receive a credit
of 1 ESD per parcel as credit for previously paid fees. The County’s policy determines when the credit is
allowed. The County has published the method of calculating the ESDs for the different types of
development. Additional information is available on line at http://www.stcsd.com.

Storm Drain — Basins 52, 73 and 114

Basin 52 serves the storm drainage needs of approximately 320 acres, bounded generally by the tracks north
of I Street, Sacramento River, S Street, and 7th & 10th Streets. There are two additional smaller storm
drainage basins, Basins 73 & 114 that are pumped into the Basin 52 system and are generally considered part
of the larger Basin 52 system for planning purposes.

Basin 114 serves the area bounded by 3 to 5t Streets and I to | Street. The sump for Basin 114 is located
near at the intersection of 4% and | Streets. Basin 73 serves the depressed section of 5% Street from J Street to
L Street. The sump for Basin73 is located just west of 5% Street in Downtown Plaza. These combined basins
discharge stormwater through the levee into the Sacramento River at Sump 52, located at the Crocker
Museum site at 3rd and P Streets. The limits of each of these Basins (52, 73 & 114) together with the CSS are
shown on Figure IV-1.

Basin 52 utilizes a system of pipelines conveying stormwater to Sump 52. The system is currently over
capacity, and allows fairly significant street flooding even during the 2-year storm event. This flooding is
comprised only of stormwater, not sanitary sewage. Property flooding for at-grade structures is only
anticipated during the 100-yeat storm event, although underground structures are at risk during smaller storm
events.

The Basin 52 Stormwater Master Plan dated May 1996 has determined the recommended improvements for
the shed area. The improvements include construction of a new pump station and storage basin, new outfall
lines to the river, upsizing 8,800 feet of pipe and replacement in kind of 3,300 feet of pipe, as the life cycle
requires.

The costs to complete the improvements as documented by the Master Plan exceed existing sources of
potential funding. The City is currently requiring new development projects to construct portions of the
improvements to the system. The major recommended improvements from the Master Plan (with current
revisions noted) are located in Appendix G.
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Existing Conditions

Combined Sewer System

The Combined Sewer System (CSS) that serves both the sanitary sewage and stormwater needs of the area
consists of pipes ranging in size from 4 inches to 120 inches in diameter. The largest pipe in the CSS is the
120 inch Pioneer Interceptor (force main) which conveys flows from Sump 2 to Pioneer Reservoir. Piping
material includes brick, PVC, RCP and VCP. Flows for the system are through the corridor from the north to
the south.

The local drainage and sanitary sewage is typically collected in 8-inch to 12-inch piping systems located in the
alleyways and streets. The collection system has collector pipelines ranging in size from 24 to 36 inch
diameter located in 7t, 9, 13t 15 and 17t Streets. These flows are collected south of the project.

Storm Drain - Basin 52

The Basin 52 piping system ranges from 12 inches to 54 inches in diameter. In the Downtown Infrastructure
Study area, the piping is located between 3t Street and 7t Street, inclusively. The larger collection mains are
located in 3t Street, 4™ Street, and 7% Streets. The system generally flows southwesterly towards the Basin 52
Pump Station located adjacent to the Crocker Museum at the corner of 3t and P Streets.

Proposed Improvements

Combined Sewer System

The Downtown Infrastructure Study area is considered essentially developed at this time with the main land
uses of office, commercial with some residential. The majority of the Proposed Projects and Opportunity
Sites are envisioned as mixed-use projects that incorporate a combination of residential, office, and
commercial/retail uses. Sanitary sewer flows are expected to increase because of the future increased office,
commercial and residential land uses. Since the sites are previously developed with highly impervious surfaces
(i.e. roof tops, parking lots, sidewalks, etc.), the stormwater runoff flows from the projects are not anticipated
to increase with the development. The increased sanitary sewer flow will still be relatively small compared to
the stormwater component of the CSS design flows.

Sanitary Sewer: The anticipated development of the Downtown Infrastructure Study area is expected to
increase the sanitary sewer flows due to the increase in the residential, office, and commercial uses. The
addition of over 5,000 new residences, almost 3 million square feet of office, and almost 1.5 million of
commercial/retail uses will impact the existing sewer system.

The City of Sacramento Design Standards for sewer generation rates (Section 9 — Sanitary Sewer Design
Standards) contain average daily flow rates for residential and non-residential uses. The existing standard for
sewer generation is 400 gallons per day (gpd) per Equivalent Single Family Dwelling Unit (ESD). For more
recent planning studies, the City has used a lower generation rate of 310 gpd per ESD. This is based on the
stricter water usage construction standards limiting the flow per fixture unit that have been adopted over the
last decade. With the State’s adoption of CalGreen construction standards, even further reductions will be
realized. However, this lower generation rate has not been formally adopted as the City’s standard, and is
therefore subject to change.

A factor of 0.55 ESD per residential unit was selected based on the nature of the high density urban infill
residential. The factor is consistent with other recent planning studies for the Railyards and Richards
Boulevard Specific Plans. This factor when multiplied by 310 gpd per ESD yields a sewer generation rate of
170 gpd per residential unit. This factor has not been formally adopted as the City’s standard, and is therefore
subject to change.
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For the non-residential land uses, the City’s standards recommend 0.2 ESDs per 1000 squate feet for general
office/commercial buildings. This generation rate has been applied to both the Office and Commercial/Retail
land uses, and yields a rate of 62 gpd per 1000 square feet.

To generate the peaking factors (PF) for the sewer flows, a new equation has been developed by the City.
This new equation is based on recent research involving peaking factors observed in the City collection
system together with peaking factor curves from Sacramento Area Sewer District (SASD) and the Cities of
Los Angeles & Portland. Based on this research, the following peaking factor equation was approved by the
City to generate peaking factors for Average Dry Weather Flows (ADWEF) ranging from 0 to 10 million
gallons per day (mgd). However, this factor has not been formally adopted as the City’s standard, and is
therefore subject to change.

The equation for the peaking factor is:
PF =1.9x Q!

Where Q = Average Dry Weather Flow (mgd). The minimum peaking factor is 1.5, and the maximum
peaking factor is 3.0.

Multiplying the peaking factor (PF) to the ADWF yields the Peak Dry Weather Flow (PDWT). The Peak Wet
Weather Flow (PWWTF) is calculated by adding the PDWF with the inflow and infiltration (I&I). The I&I for
each project is calculated by multiplying the area of the patcel by a factor of 1,900 gpd per acre. This 1&I
factor is also a new City guideline, but has not been formally adopted as the City’s standard, and it therefore
subject to change. The following equation represents the calculation of the PWWE.

PWWE = PF x (1.9 x Q- + I&I

The calculation of the PWWTF for each project is presented in Table IV-1. The total peak flow from all of the
Proposed Projects and Opportunity Sites is estimated to be 2,261,367 gpd. (Note: The total peak flow for the
sum of the projects is calculated by summing the ADWFs and then applying a peaking factor based on the
summed flow). The peak flow of in 2,261,367 gpd equates to 3.50 cubic feet per second (cfs) which is a more
typical expression for storm drainage flows.

September 2011 IV -4 NO'J'E

SAB043400

BEYOND ENGINEERING



City of Sacramento
Downtown Infrastructure Study

TABLE IV-1
SANITARY SEWER FLOW CALCULATIONS

Parcel Total Commertcial / Commertcial/ ADWEF I&I I&I
Project Development Project Area Project Office Retail Residential Office Retail Residential Total per ESD ADWF PDWF Factor Flow PWWF PWWF
ID Project Title Type Type (Ac) (fe2) (fe2) (fe2) Units ESDs ESDs ESDs ESDs (gpd) (gpd) PF (gpd) (gpd/ac) (gpd) (gpd) (cfs)
1 Opportunity Site RMX* Opportunity Site 1.98 690,992 207,298 69,099 488 41.5 13.8 268.4 323.7 310 100,341 2.39 239,929 1900 3,767 243,696 0.38
2 THE TOWERS ON CAPITOL MALL CMX Proposed Project 2.43 1,800,000 0 80,000 810 0.0 16.0 445.5 461.5 310 143,065 2.31 330,167 1900 4,624 334,791 0.52
3 Opportunity Site RMX* Opportunity Site 0.63 219,280 65,784 21,928 155 13.2 4.4 85.3 102.8 310 31,866 2.68 85,456 1900 1,196 86,652 0.13
4 DOWNTOWN PLAZA COM Proposed Project 0.78 78,346 0 78,346 0 0.0 15.7 0.0 15.7 310 4,857 3.24 15,722 1900 1,485 17,207 0.03
5 LOT A PROJECT OFF Proposed Project 0.96 668,195 668,195 0 0 133.6 0.0 0.0 133.6 310 41,428 2.61 108,223 1900 1,820 110,042 0.17
6 Opportunity Site RMX* Opportunity Site 0.90 312,512 93,754 31,251 221 18.8 6.3 121.6 146.6 310 45,431 2.59 117,590 1900 1,704 119,294 0.18
7 MARSHAL HOTEL RMX Proposed Project 0.37 154,446 0 6,546 174 0.0 1.3 95.7 97.0 310 30,073 2.70 81,117 1900 699 81,816 0.13
8 701 L STREET RMX Proposed Project 0.78 583,332 240,000 10,500 85 48.0 2.1 46.8 96.9 310 30,024 2.70 80,997 1900 1,488 82,485 0.13
9 700 K STREET RMX Proposed Project 1.16 554,250 0 27,450 319 0.0 55 175.5 180.9 310 56,091 2.53 142,154 1900 2,205 144,360 0.22
10 Opportunity Site RMX* Opportunity Site 0.26 88,992 26,698 8,899 63 53 1.8 34.7 41.8 310 12,949 293 37,997 1900 485 38,482 0.06
11 Opportunity Site RMX* Opportunity Site 0.75 262,696 78,809 26,270 185 15.8 53 101.8 122.8 310 38,057 2.63 100,265 1900 1,432 101,697 0.16
12 Opportunity Site RMX* Opportunity Site 1.15 402,216 120,665 40,222 284 24.1 8.0 156.2 188.4 310 58,397 2.52 147,403 1900 2,193 149,596 0.23
13 800 K STREET RMX Proposed Project 0.79 231,647 0 17,730 178 0.0 35 97.9 101.4 310 31,448 2.69 84,448 1900 1,496 85,944 0.13
14 831 L STREET RMX Proposed Project 0.78 356,050 349,550 6,500 0 69.9 1.3 0.0 71.2 310 22,075 2.78 61,414 1900 1,474 62,888 0.10
15 Opportunity Site RMX* Opportunity Site 1.17 409,144 122,743 40,914 289 24.5 8.2 159.0 191.7 310 59,421 2.52 149,727 1900 2,231 151,958 0.24
16 Opportunity Site RMX* Opportunity Site 0.82 284,048 85,214 28,405 201 17.0 5.7 110.6 133.3 310 41,315 2.61 107,957 1900 1,549 109,505 0.17
17 METROPOLITAN RMX Proposed Project 0.98 642,000 0 13,000 320 0.0 2.6 176.0 178.6 310 55,366 2.54 140,499 1900 1,856 142,355 0.22
18 CATHEDRAL SQUARE RMX Proposed Project 0.70 232910 0 7,290 242 0.0 1.5 133.1 134.6 310 41,713 2.61 108,892 1900 1,321 110,214 0.17
19 Opportunity Site RMX* Opportunity Site 0.19 64,736 19,421 6,474 46 3.9 1.3 253 30.5 310 9,448 3.03 28,614 1900 353 28,967 0.04
20 Opportunity Site RMX* Opportunity Site 0.15 53,544 16,063 5,354 38 32 1.1 20.9 252 310 7,807 3.09 24,098 1900 292 24,390 0.04
21 Opportunity Site RMX* Opportunity Site 0.18 62,280 18,684 6,228 44 3.7 1.2 24.2 29.2 310 9,047 3.04 27,516 1900 340 27,856 0.04
22 Opportunity Site RMX* Opportunity Site 0.45 155,096 46,529 15,510 109 9.3 3.1 60.0 72.4 310 22,431 2.78 62,304 1900 846 63,150 0.10
23 CAPITOL GRAND TOWER* RMX Proposed Project 0.59 1,170,000 55,000 557,500 278 11.0 111.5 152.9 275.4 310 85,374 2.43 207,466 1900 1,112 208,578 0.32
24 Opportunity Site RMX* Opportunity Site 0.87 302,648 90,794 30,265 214 18.2 6.1 117.7 141.9 310 43,993 2.60 114,234 1900 1,650 115,884 0.18
25 MERIDIAN II RMX Proposed Project 0.90 526,928 520,428 6,500 0 104.1 1.3 0.0 105.4 310 32,670 2.68 87,394 1900 1,701 89,095 0.14
26 Opportunity Site RMX* Opportunity Site 0.46 161,544 48,463 16,154 114 9.7 3.2 62.7 75.6 310 23,443 2.77 64,829 1900 881 65,710 0.10
27 Opportunity Site RMX* Opportunity Site 1.16 302,700 45,405 105,945 178 9.1 21.2 97.9 128.2 310 39,733 2.62 104,229 1900 2,201 106,429 0.16
28 Opportunity Site RMX* Opportunity Site 0.43 111,114 16,667 38,890 65 3.3 7.8 35.8 46.9 310 14,527 2.90 42,142 1900 808 42,950 0.07
29 Opportunity Site RMX* Opportunity Site 0.44 113,856 17,078 39,850 67 3.4 8.0 36.9 48.2 310 14,953 2.89 43,252 1900 828 44,080 0.07
30 Opportunity Site RMX* Opportunity Site 0.75 196,008 29,401 68,603 115 5.9 13.7 63.3 82.9 310 25,684 2.74 70,379 1900 1,425 71,804 0.11
31 Opportunity Site RMX* Opportunity Site 0.37 97,806 14,671 34,232 58 25 6.8 31.9 41.7 310 12,921 2.94 37,924 1900 711 38,636 0.06
Downtown Infrastructure Study Area Totals 24.30 11,289,316 2,997,314 1,445,855 5,340 599.5 289.2 2,937.0 3,825.6 1,185,946 1.87 2,215,196 1900 46,170 2,261,367 3.50
Additional Projects Outside Project Study Area

32 Opportunity Site RMX* Opportunity Site 2.06 716,896 215,069 71,690 506 43.0 14.3 278.3 335.7 310 104,052 2.38 247902 1900 3,909 251,810 0.39
33 EPIC TOWER CMX Proposed Project 0.92 691,180 39,000 34,000 354 7.8 6.8 194.7 209.3 310 64,883 2.50 162058 1900 1,757 163,816 0.25
34 Opportunity Site RMX* Opportunity Site 0.59 206,528 61,958 20,653 146 12.4 4.1 80.3 96.8 310 30,015 2.70 80976 1900 1,126 82,102 0.13
35 CAPITAL WEST SIDE PROJECTS EIR CMX Proposed Project 4.86 1,456,000 1,400,000 56,000 0 280.0 11.2 0.0 291.2 310 90,272 2.42 218148 1900 9,229 227,377 0.35
36 CADA EAST END GATEWAY RMX Proposed Project 0.54 180,357 0 5,217 117 0.0 1.0 64.4 65.4 310 20,272 2.81 56880 1900 1,027 57,907 0.09
37 CADA EAST END GATEWAY #2 CMX Proposed Project 0.45 34,471 0 9,206 35 0.0 1.8 19.3 21.1 310 6,538 3.14 20543 1900 854 21,397 0.03
38 CADA EAST END GATEWAY #3 RMX Proposed Project 0.71 39,196 0 14,505 26 0.0 2.9 14.3 17.2 310 5,332 3.21 17099 1900 1,341 18,440 0.03
Additional Project Totals 10.13 3,324,628 1,716,027 211,271 1,184 343.2 42.3 651.2 1,036.7 321,364 2.13 683,993 1900 19,242 703,235 1.09

Abbreviations:

ESD = Equivalent Single Family Dwelling Unit
ADWEF = Average Dry Weather Flow

PF = Peaking Factor

PDWF = Peak Dry Weather Flow

1 & I = Inflow and Infiltration

PWWEF = Peak Wet Weather Flow
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Sanitary Sewer Comparison to Storm Drainage: Since this majority of the sewer collection system within
the Downtown Study Area also collects and conveys storm drainage flows, a comparison is made to storm
drainage flow rates.

The stormwater runoff characteristics of the current and proposed land uses are similar. As a result, the peak
stormwater flow rate and volume of rainfall-runoff is not expected to significantly change when the land use
changes. The expected increased sewer flows will increase the total combined peak flow rate in the collection
system.

The overall size of the 54 City block Downtown Infrastructure Study area is approximately 224 acres. The
peak sewer flow represents an average increase of 0.0156 cfs per acre. This is a relatively small increase in
amount when compared to typical 10-year peak stormwater design flow rates of approximately 2 cfs per acre
for small highly impervious (95%) watersheds. However, the City’s policy requires proposed projects to “do
no harm” when utilizing the City’s Drainage system. Development projects must demonstrate any impacts are
mitigated to a pre-project condition or better.

For comparison, the average 10-year peak stormwater flow rate for the Downtown Infrastructure Study area
is calculated using the City’s Design Standards, (Section 11 - Storm Drainage Design Standards). The
Sacramento Method is used to calculate the average peak flow:

Qpeak = kA®
Where: Qpeak = peak flow in cfs
A = cumulative drainage area in acres
k = a function of percent impervious (from Table 11.3-1 of Section 11)
n = a function of percent impervious (from Table 11.3-1 of Section 11)

Using a high impervious rate of 90% for the Study Area, the factors for a 10-year peak flow are k = 2.08 and
n = 0.819 respectively. The 10-year peak flow rate for the 224 acre Study Area is calculated to be:

Q 10.year peak = 2.08 x 224 0819, = 175 cfis

The sewer PWWT of 3.5 cfs represents a 2% increase in flow over the 175 cfs. While not all of the Study
Area stormwater flows into the CSS, this gives a general indication of the overall Study area impacts on the
larger CSS system.

The 10-year peak stormwater discharge for each of the Proposed Projects and Opportunity Sites is presented
in Table IV-2. A comparison is to the calculated PWWF for each project site is presented. The peak sewer
flow generally represents less than 10% of the peak 10-year stormwater runoff. Only a few of the very high
density projects with a significant residential component exceed 10%.

This flow comparison clearly shows that stormwater represents more than 90% of the total flow that is
conveyed in the CSS. This fact, coupled with the fact that stormwater is somewhat easier to detain, is the
basis of the proposed recommendations.
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STORMWATER VS. SANITARY SEWER FLOW COMPARISON

TABLE IV-2

Parcel PWWF/
Project Development Project Area Percent k n Qpeak PWWF Qpeak
ID Project Title Type Type (ac) Impervious  (10yr) (10yr)  (10yr) (cfs) (%)
1 Opportunity Site RMX* Opportunity Site ~ 1.98 90% 208 0819  3.64 0.38 10.3%
2 THE TOWERS ON CAPITOL MALL CMX Proposed Project 2.43 90% 2.08 0.819 4.31 0.52 12.0%
3 Opportunity Site RMX* Opportunity Site 063 90% 208 0819 142 0.13 9.4%
4 DOWNTOWN PLAZA COM Proposed Project 0.78 90% 2.08 0.819 1.70 0.03 1.6%
5 LOT A PROJECT OFF Proposed Project 0.96 90% 2.08 0.819 2.01 0.17 8.5%
6 Opportunity Site RMX* Opportunity Site 0,90 90% 208 0819  1.90 0.18 9.7%
7 MARSHAL HOTEL RMX Proposed Project 0.37 90% 2.08 0.819 0.92 0.13 13.8%
8 701 L STREET RMX Proposed Project 0.78 90% 2.08 0.819 1.70 0.13 7.5%
9 712 K STREET RMX Proposed Project 1.16 90% 2.08 0.819 2.35 0.22 9.5%
10 Opportunity Site RMX* Opportunity Site ~ 0.26 90% 208 0819 068 0.06 8.8%
11 Opportunity Site RMX* Opportunity Site 075 90% 208 0819 165 0.16 9.5%
12 Opportunity Site RMX* Opportunity Site 115 90% 208 0819 234 0.23 9.9%
13 800 K STREET RMX Proposed Project 0.79 90% 2.08 0.819 1.71 0.13 7.8%
14 831 L STREET RMX Proposed Project 0.78 90% 2.08 0.819 1.69 0.10 5.8%
15 Opportunity Site RMX* Opportunity Site ~ 1.17 90% 208 0819 237 0.24 9.9%
16 Opportunity Site RMX* Opportunity Site ~ 0.82 90% 208 0819 176 0.17 9.6%
17 METROPOLITAN RMX Proposed Project 0.98 90% 2.08 0.819 2.04 0.22 10.8%
18 CATHEDRAL SQUARE RMX Proposed Project 0.70 90% 2.08 0.819 1.54 0.17 11.0%
19 Opportunity Site RMX* Opportunity Site 019 90% 208 0819 052 0.04 8.6%
20 Opportunity Site RMX* Opportunity Site .15 90% 208 0819 045 0.04 8.4%
21 Opportunity Site RMX* Opportunity Site ~ 0.18 90% 208 0819 051 0.04 8.5%
22 Opportunity Site RMX* Opportunity Site ~ 0.45 90% 208 0819 107 0.10 9.1%
23 CAPITOL GRAND TOWER* RMX Proposed Project 0.59 90% 2.08 0.819 1.34 0.32 24.1%
24 Opportunity Site RMX* Opportunity Site .87 90% 208 0819 185 0.18 9.7%
25 MERIDIAN II RMX Proposed Project 0.90 90% 2.08 0.819 1.90 0.14 7.3%
26 Opportunity Site RMX* Opportunity Site ~ 0.46 90% 208 0819 111 0.10 9.2%
27 Opportunity Site RMX* Opportunity Site  1.16 90% 208 0819 235 0.16 7.0%
September 2011 V-7 NOLTE

SAB043400

BEYOND ENGINEERING



City of Sacramento
Downtown Infrastructure Study

TABLE IV-2 (CONTINUED)
STORMWATER VS. SANITARY SEWER FLOW COMPARISON

Parcel PWWE/
Project Development Project Area Percent k n Qpeak PWWF Qpeak
ID Project Title Type Type (ac) Impervious (10yr) (10yr)  (10yr) (cfs) (%)
28 Opportunity Site RMX* Opportunity Site 0.43 90% 2.08 0.819 1.03 0.07 6.4%
29 Opportunity Site RMX* Opportunity Site 0.44 90% 2.08 0.819 1.05 0.07 6.5%
30 Opportunity Site RMX* Opportunity Site 0.75 90% 2.08 0.819 1.64 0.11 6.8%
31 Opportunity Site RMX* Opportunity Site 0.37 90% 2.08 0.819 0.93 0.06 6.4%
Additional Projects Outside Project Study Area
32 Opportunity Site RMX* Opportunity Site 2.06 90% 2.08 0.819 3.76 0.39 10.4%
33 EPIC TOWER CMX Proposed Project 0.92 90% 2.08 0.819 1.95 0.25 13.0%
34 Opportunity Site RMX* Opportunity Site 0.59 90% 2.08 0.819 1.36 0.13 9.4%
35 CAPITAL WEST SIDE PROJECTS EIR CMX Proposed Project 4.86 90% 2.08 0.819 7.59 0.35 4.6%
36 CADA EAST END GATEWAY RMX Proposed Project 0.54 90% 2.08 0.819 1.26 0.09 7.1%
37 CADA EAST END GATEWAY #2 CMX Proposed Project 0.45 90% 2.08 0.819 1.08 0.03 3.1%
38 CADA EAST END GATEWAY #3 RMX Proposed Project 0.71 90% 2.08 0.819 1.56 0.03 1.8%

Stormwater Peak Flows Based on Sacramento Method : Qpeak = kA"
Qpeak = Peak Flow in cfs

A = cumulative drainage area in acres

k = a function of percent impervious (from Table 11.3-1 in Section 11)
n = a function of percent impervious (from Table 11.3-1 in Section 11)
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Recommended System Improvements: The recommended improvements to reduce the impacts to the
CSS system is to separate the sewer from the storm drainage flows within the alleys. The majority of the
developments in the Downtown Infrastructure Study area are served with a combined sewer and storm
drainage pipeline in the rear alleyway. These pipelines while more than adequately sized for the sanitary sewer
flows, are typically undersized for storm drainage flows. The easiest and least costly solution is to continue to
let the existing system function as a sanitary sewer system, and provide a new separated system for the storm
drainage flows in a larger piped system.

The existing system is generally comprised of 6-inch to 10-inch pipelines in the alleys. The proposed system
would add a separate 18-inch storm drain pipeline to the alleys. Adding an 18 inch pipeline to an existing alley
may prove difficult, and will need to be analyzed on a project by project basis. The location of the proposed
18-inch pipelines is shown on Figure IV-2.

The separated storm drain will provide a better storm drainage system in the vicinity of each project. In
conjunction with the Downtown Combined Sewers Upsizing Project discussed below, these improvements
will mitigate the impacts to the CSS from the increased sanitary sewer flows from the development in the
Downtown Infrastructure Study area.

Downtown Combined Sewers Upsizing Project

The City of Sacramento, Department of Ultilities has developed a planned program for strategically upsizing
selected CSS pipelines in the Downtown Sacramento area. The project is being implemented in phases.
Portions of the system improvements have already been installed. Future segments of the system area
currently under design. Figure IV-3 depicts the conceptual system layout for the upsizing project. The portion
of the system through the Downtown Infrastructure Study area include the following:

*  Upsizing the existing CSS to a 48-inch pipeline in 7% Street between H Street and K Street. This
segment of the system has been completed.

*  Upsizing the existing 24-inch CSS in 7t Street between K Street and P Street to 60 inches.

* Installing a new 36-inch in L Street between 7t Street and 9t Street.

The improvements for the Downtown Combined Sewers Upsizing Project are shown in this report for
reference only. The costs for these project improvements are being funded by the Combined Sewer
Development Fees. Developers within the Downtown Infrastructure Study area shall pay the Combined
Sewer Development fees associated with the proposed project impacts.

Storm Drain - Basin 52

The construction of the improvements identified in the Basin 52 Master Plan is not required to be
constructed by the Downtown Infrastructure Study developers by current City policy. However, the portions
of the piping system within the Downtown Infrastructure Study have been included in the cost estimate.
These pipes include:

*  Upsizing the existing 21-inch storm drain in J Street between 3rd and 5th Streets to 42 inches in
diameter.

*  Upsizing the 30-inch storm drain in 3rd Street between | Street and the connection with the Old
Sacramento drainage pipeline north of L Street to 42 inches.

*  Upsizing the 33-inch storm drain in 3rd Street between L Street and the connection with the Old
Sacramento drainage pipeline north of L Street to 48 inches.

*  Upsizing the 33-inch storm drain in 3rd Street between L Street and Capitol Mall to 54 inches.
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* Installation of a 15-inch main in Capital Mall between 3t and 4t Streets.

The additional improvements outside the Downtown Infrastructure Study area have not been included in this
report. These additional improvements include a pumping station, retention storage basin, outfall to the
Sacramento River, and land costs all located to the southwest of the Downtown Infrastructure Study area.
The projected costs for these improvements from the 1996 Master Plan estimated to be approximately
$14,900,000. The costs equated in current dollar value are anticipated to be greater.

The costs for these improvements are currently not included in the City’s Capital Improvement Program, and
no funding will be available in the foreseeable future. If a financial plan to fund the improvements is
developed in the future, developers in the Downtown Infrastructure Study area would be expected to pay
their proportionate share.

3rd Street CSS Relief Sewer Project

The upsizing of the existing sanitary sewer system was studied by Nolte for the City Utility Department in
2007. This pipeline conveys primarily sanitary sewer flows with some existing storm drainage flows entering
the system at the Railyards project. With the development of the Railyards, it is intended that the majority of
the stormwater flows will be conveyed directly to the Sacramento River with the construction of a new
stormwater collections system and pump station. The increased sewer flows from the Railyards development
together diverted sewer flows from the Richards Boulevard Specific Plan area and development along 34
Street will require the existing 3% Street CSS pipeline to be upsized. The construction of the improvements
identified in the 3t Street CSS Relief Sewer Project is not required to be constructed by the Downtown
Infrastructure Study developers by current City policy. However, the portions of the piping system within the
Downtown Infrastructure Study have been included in the cost estimate. These pipes include:

*  Upsizing the existing 21-inch storm drain in J Street between 3t and 5t Streets to 42 inches in
diameter.

*  Upsizing the 30-inch storm drain in 3% Street between | Street and the connection with the Old
Sacramento drainage pipeline north of L Street to 42 inches.

*  Upsizing the 33-inch storm drain in 3% Street between L Street and the connection with the Old
Sacramento drainage pipeline north of L Street to 48 inches.

*  Upsizing the 33-inch storm drain in 34 Street between L Street and Capitol Mall to 54 inches.

* Installation of a 15-inch main in Capital Mall between 3t and 4t Streets.

Stormwater Quality

The City of Sacramento adopted the Stormwater Quality Design Manual (SQDM) for the Sacramento and
South Placer Regions (May 2007), a joint effort of the communities in the greater Sacramento region. The
SQMD provides locally-adapted information for design and selection of three categories of stormwater
quality control measures: source control, runoff reduction and treatment control. Per the requirements, multi-
family and commercial, projects greater than 1 acre are required to implement permanent post-construction
treatment measures.

The Downtown Infrastructure Study area is subject to the requirements of the SQDM only for those projects
that fall within the boundary of Basin 52. All projects greater than 1 acre will be required to comply with the
stormwater quality measures outlined in the SQMD. These measures may include treatments measures such
as bioswale planters, stormwater treatment vaults, green roofs, etc. either used as a single treatment or as a
combination of several measures. Developers are urged to discuss their project with the Stormwater Quality
Section of the City’s Utility Department while in the planning stages so that proper permanent post
construction stormwater quality treatment measures can be effectively implemented into the project.
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