APPENDIX H
HYDROLOGY/WATER QUALITY
TECHNICAL REPORT






SAN DIEGO STATE
UNIVERSITY
CAMPUS MASTER PLAN
MASTER PLAN APPROVED BY THE BOARD OF TRUSTEES: MAY 1963
LAST MASTER PLAN REVISION APPROVED BY THE BOARD OF TRUSTEES: MARCH 2001

- Proposed 2005 Campus Master Plan Revision Components

Legend

CAMPUS
BOUNDARY BUILDINGS

—--= Existing N Existing
- — Future EE3] Futre

w] Trolley Line I &3 | Temporary
PARKING

[/l Surface Lot Existing Structure

(1905) Total Spaces

Main Campus Acreage 283 Acres

Existing Parking Spaces 14,150
Master Plan Enrollment 35,000 FTE

= mmm—hs— D o 2000 400
—— Mt;nlszumaﬂoad | —_—
W N
! Cﬂy
SOURCE: KAWASAK| THEILACKER UENO & ASSQCIATES
2005 Campus Master Plan Revision @ Figure 3
Hydrology/Water Quality Technical Report SAN DIEGO STATE Proposed Campus Master Plan

UNIVERSITY




surrounding parking lots prior to discharging to a curb inlet located on Alvarado Court. A portion
of this site, which is located mainly around Alvarado Court and Alvarado Creek, is within the
100-year flood plain (FEMA, Revised July 2, 2002, Flood Insurance Rate Map, San Diego
County, California and incorporated area, Panel 1643 of 2375, Map No. 06073C1643H).

4.3 Student Union

This site is located at the base of a canyon. Both the western and eastern portions of the site
are vegetated steep slopes, while the central portion of the site is a parking lot. There is one
grate inlet at the foot of the western slope, and two grate inlets at the foot of the eastern slope.
The runoff from the parking area sheet flows to these three onsite inlets, and one offsite curb
inlet located on Aztec Circle Drive. The slope throughout the site varies from approximately 1%
at the parking lot to over 25% at the vegetated slopes with elevations ranging from 384 to 439
feet MSL.

4.4 East Residence Hall

This existing site is currently used as a staging area for San Diego Trolley construction. The
runoff from the site sheet flows northeasterly to an offsite curb inlet, which is located on the
northwest end of a driveway connecting College Avenue and East Campus Drive. The average
slope is approximately 0.9% with elevations ranging from 424.5 to 435 feet MSL.

45 Alvarado Hotel

This site is located on an existing parking lot. Alvarado Creek forms the eastern boundary of the
site. Runoff from this site generally sheet flows northeasterly to Alvarado Creek. One grate inlet
and one pipe drop inlet are found on the end of the central parking driveway. Two valley gutters
convey storm water from southern and northern parking driveways to Alvarado Creek. Alvarado
Creek runs along the eastern and northern boundaries of the site. The typical slope is
approximately 5% with elevations ranging from 333.5 to 351 feet MSL. The northeastern portion
of the site is in the 100-year flood plain. (FEMA, Revised July 2, 2002, Flood Insurance Rate
Map, San Diego County, California and incorporated area, Panel 1643 of 2375, Map No.
06073C1643H, and FEMA, Revised June 16, 1999, Panel 1639 of 2375, Map No.
06073C1639G).
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4.6

46.1

Existing Conditions Applicable to All Project Components

Beneficial Uses

The beneficial uses for the hydrologic unit are included in Table-1: Beneficial Uses below. The
table has been extracted from the Water Quality Control Plan for the San Diego Basin, Table 2-
2. Beneficial Uses of Inland Surface Waters, and Table 2-5. Beneficial Uses of Ground Waters.

MUN —

AGR -

IND -

POOC-

REC1 -

REC2 -

Municipal and Domestic Supply:
Includes uses of water for community, military, or individual water supply systems
including, but not limited to, drinking water supply.

Agricultural Supply:
Includes uses of water for farming, horticulture, or ranching including, but not limited
to, irrigation, stock watering, or support of vegetation for range grazing.

Industrial Services Supply:

Includes uses of water for industrial activities that do not depend primarily on water
quality including, but not limited to, mining, cooling water supply, hydraulic
conveyance, gravel washing, fire protection, or oil well re-pressurization.

Industrial Process Supply:
Includes uses of water for industrial activities that depend primarily on water quality.

Contact Recreation:

Includes uses of water for recreational activities involving body contact with water,
where ingestion of water is reasonably possible. These uses include, but are not
limited to, swimming, wading, water-skiing, skin and SCUBA diving, surfing, white
water activities, fishing, or use of natural hot springs.

Non-Contact Recreation:

Includes the uses of water for recreation involving proximity to water, but normally
involving body contact with water where ingestion of water is reasonably possible.
These uses include, but are not limited to, picnicking, sunbathing, hiking, camping,
boating, tide pool and marine life study, hunting, sightseeing, or aesthetic enjoyment in
conjunction with the above activities.
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WARM-

WILD -

RARE -

Warm Freshwater Habitat:

Includes uses of water that support warm water ecosystems including, but not limited
to, preservation or enhancement of aquatic habitats, vegetation, fish or wildlife,
including invertebrates.

Wildlife Habitat:

Includes uses of water that support terrestrial ecosystems including, but not limited to,
preservation and enhancement of terrestrial habitats, vegetation, wildlife, (e.g.,
mammals, birds, reptiles, amphibians, invertebrates), or wildlife water and food
sources.

Rare, Threatened, or Endangered Species:

Includes uses of water that support habitats necessary, at least in part, for the survival
and successful maintenance of plant or animal species established under state or
federal law as rare, threatened or endangered.

Table 1: Beneficial Uses

Hydrologic Unit
Basin Number MUN [ AGR | IND [ PROC | REC1 | REC2 | WARM | WILD | RARE
(907.11)
San Diego River E X X X X X X
Surface Unnamed E X X x X x X
Water Tributary
Alvarado Canyon E X X X X X X
Groundwater M|ss!on San P X X X
Diego
NOTE:

P: Potential Beneficial Use
E: Excepted from MUN

4.6.2 303(d) Status

Under Section 303(d) of the 1972 Clean Water Act, states, territories and authorized tribes are
required to develop a list of water quality limited segments. These waters on the list do not meet
water quality standards, even after point sources of pollution have installed the minimum
required levels of pollution control technology. The law requires that these jurisdictions establish
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priority rankings for water on the lists and develop action plans, called Total Maximum Daily
Loads (TMDL), to improve water quality.

On July 25, 2003 USEPA gave final approval to California's 2002 Section 303(d) List of Water
Quality Limited Segments.

According to the California 2002 303(d) list published by the San Diego Regional Water Quality
Control Board, the San Diego River (Lower) is listed as an impaired water body. The pollutants
of concern are Fecal Coliform and Low Dissolved Oxygen.

4.6.3 Soil Conditions

Excerpts taken from the Geotechnical Report, by Southland Geotechnical Consultants,
November 2004, indicate that the SDSU 2005 Master Plan Revision project areas are located in
the coastal section of the Peninsular Ranges geomorphic province. The northwesterly-trending
mountain ranges of this province are generally underlain by basement rocks consisting of
Jurassic metamorphic rocks intruded by Cretaceous igneous rocks of the southern California
batholith. During the past 54 million years, the western, coastal flank of this mountainous area
has experienced several episodes of marine inundation and subsequent regression. This
resulted in deposition of a thick sequence of marine and nonmarine sediments (claystones,
siltstones, sandstones, and conglomerates) on the basement rocks. Lower base levels, a result
of post-Pleistocene sea-level lowering, allowed stream erosion to create the relatively steep,
deeply-incised canyons present in the area. During formation of the canyons, streams deposited
alluvial sediments in canyon bottoms and locally perched on slopes as stream terrace deposits.

Development of the SDSU campus has included placement of fill in various locations and has
included the infilling of previously existing canyons in the campus area. Fill soils encountered on
site generally appear to be comprised of locally derived materials. The fill soils generally range
in composition from sandy clays to silty and clayey sands, commonly with abundant
gravel/cobbles. Some fill areas may include boulder sized rock fragments, concrete/asphalt
chunks and debris.

Natural topsoil is developed on and is typically gradational with the underlying geologic
formations. Topsoil mantles natural ground surfaces and have been encountered underlying fill
soils at various locations on the SDSU campus.

Alluvium is the accumulation of soils deposited chiefly by running water in the bottoms of
canyons and their tributaries. Slope wash is a term applied to the accumulation of soil on the
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face and along the base of a slope. Slope wash is chiefly deposited by the action of gravity and
surface water flow. The alluvium/slope wash deposits are derived from the other geologic units
on the site. Alluvium/slope wash deposits exist within the Alvarado Creek drainage course,
which is across the Adobe Falls/North Campus.

An ancient landslide was identified northwest of the Adobe Falls/North campus area. In addition,
a slope failure is known to have occurred several years ago between Genoa Drive and Adobe
Falls Road. The landslide appears to have occurred along a weak clay layer or bedding-plane
shear within the Friars Formation.

The Pleistocene-aged Lindavista Formation underlies the majority of the mesa-top portions of
the SDSU campus and the project area. The Lindavista Formation is generally known to consist
of orange-brown gravel/cobble conglomerate with a clayey to silty sandstone matrix. Well-
cemented zones locally occur within the Lindavista Formation.

In the project area west of College Avenue, the Eocene-aged Mission Valley Formation is
mapped as underlying the Lindavista Formation. The Mission Valley Formation is generally
known to consist of gray silty fine sandstone and conglomerate.

The Eocene-aged Stadium Conglomerate is mapped beneath the Mission Valley and Lindavista
Formations west of College Avenue and beneath the Lindavista Formation east of College
Avenue. The Stadium Conglomerate is generally known to consist of yellow-brown to orange-
brown gravel/cobble conglomerate with a silty to clayey sandstone matrix. Occasional boulders
may also exist within this geologic unit. Occasional sandstone interbeds occur within this
geologic unit, and the Stadium Conglomerate is locally well cemented.

The Eocene-aged Friars Formation is mapped in the northern portion of the existing SDSU
campus and in the area north of the Interstate 8. The friars Formation is generally known to
consist of lagoonal and alluvial sediments that, more specifically, consist of claystone, thinly
laminated siltstone/claystone, sandstone and conglomerate. Landslides have been known to
have occurred along weak clay layers and bedding-plane shears within the Friars Formation.

The Jurassic-aged Santiago Peak Volcanics is the hard “bedrock” unit underlying the
sedimentary rocks in the northern portion of the SDSU campus and the project area. The
Santiago Peak Volcanics are generally known to be comprised of hard, mildly metamorphosed
volcanic, volcanistic and sedimentary rocks of variable composition and color.
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4.6.4 Geotechnical Conditions

According to the Geotechnical Report, by Southland Geotechnical Consultants, November
2004, there are no known major or “active” faults on or in the immediate vicinity of the project
areas. The project area is not located within a State-delineated “Alquist-Priolo Earthquake Fault
Zone”. An “active” fault is defined by the California Division of Mines and Geology (CDMG) as
one which has “had surface displacement within Holocene time (about the last 11,000 years)”.

4.6.5 Groundwater

A groundwater basin is defined as a hydrogeologic unit containing one large aquifer as well as
several connected and interrelated aquifers. All major drainage basins in the San Diego Region
contain groundwater basins. As stated in the San Diego Water Quality Control Plan for the San
Diego Basin, groundwater within these basins are relatively small and shallow as marine
sediments near the coast and granitic rock further inland have low permeability. Only a small
portion of the region is underlain by permeable geological formations that can accept, transmit
and yield appreciable quantities of groundwater. As a result, usable groundwater in the region
occurs outside the principle basins and can be defined to include all subsurface waters that
occur in fully saturated zones within soils, and other geologic formations (San Diego Regional
Water Quality Control Board, Water Quality Control Plan for the San Diego Basin, 1994 with
revisions in 1998).

The project site is located in the 11.5 square mile Mission Valley Groundwater Basin. Drained
by the San Diego River, this basin underlies an east-west trending valley. (California
Department of Water Resources, California's Groundwater- Bulletin 118, update 2003). The
regional groundwater table is anticipated to be several hundred feet deep in the specific project
areas. The northern portion of the project area is underlain by a hard metavolcanic unit which
allows for permeability and overall westward flow of groundwater toward the Mission Valley
Basin. That said, non-porous sand and clay materials are mixed amongst these volcanic layers
and in essence create groundwater "lenses," or isolated pockets of groundwater. Additional
groundwater may occur within alluvium deposited along the Alvarado Creek drainage course
(near the Adobe Falls/North Campus, Alvarado Campus Park and Alvarado Hotel components).
Sporadic groundwater lenses may also be located in formations adjacent to the Alvarado Creek
alluvium and slopewash (as discovered during San Diego Trolley Extension boring activity).
Seasonal fluctuations of the onsite groundwater conditions are assumed. The most probable
sources of groundwater within the project vicinity are infiltration of landscape irrigation water and
precipitation (Southland Geotechnical Consultants, November 2004).
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The project is located in the Lower San Diego Hydrological Area within the San Diego
Hydrological Unit. Due to extensive development throughout the San Diego area, the
availability of potential future uses of groundwater is limited. Beneficial groundwater uses in the
Lower San Diego Hydrological Area as designated by State Water Resources Control Board's
San Diego Region Basin Plan include: agricultural supply, industrial service and industrial
process supply. The conversion of resources for municipal supply purposes is also listed as a
potential beneficial use of groundwater in the area. (San Diego Regional Water Quality Control
Board, Water Quality Control Plan for the San Diego Basin, 1994 with revisions in 1998). The
San Diego County Water Authority and its member agencies have identified potential or planned
groundwater projects throughout the region in order to reduce dependence on imported water.
However, no existing, planned, or potential groundwater projects are located in the Lower San
Diego Hydrologic Area. (San Diego County Water Authority Groundwater Report, June 1997)

5. Significance Thresholds

In accordance with Appendix G of the CEQA guidelines, the proposed project would have a
significant impact on hydrology and water quality if it results in any of the following conditions:

¢ Violates any water quality standards or waste discharge requirements

e Substantially depletes groundwater supplies or interfere substantially with groundwater
recharge such that there would be a net deficit in aquifer volume or a lowering of the
local groundwater table level.

e Substantially alter the existing drainage pattern of the site or area, including through the
alteration of the course of a stream or river, in a manner which would result in substantial
erosion or siltation on or off site, or substantially increase the rate or amount of surface
runoff in a manner which would result in flooding on or off site

e Create or contribute runoff water which would exceed the capacity of existing or planned
stormwater drainage systems or provide substantial additional sources of polluted runoff

e Substantially degrade water quality

e Place housing within a 100-year flood hazard area as mapped on a Flood Insurance
Rate Map or other flood hazard delineation map
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o Place within a 100-year flood hazard area structures which would impede or redirect
flood flows

e |nundation by seiche, tsunami, or mudflow

While not required due to SDSU'’s status as a state agency, County of San Diego Watershed
Protection, Storm Water Management and Discharge Control Ordinance and the County of San
Diego Standard Urban Storm Water Mitigation Plan for Land Development and Public
Improvement Projects are used to determine significance of the project impacts.

Pursuant to the San Diego Standard Urban Storm Water Mitigation Plan (SUSMP)
requirements: pollutants and conditions of concern should be identified. Once identified, site
design and source control Best Management Practices (BMPs) are required based on pollutants
commonly associated with the proposed type. Treatment Control BMPs are also required for the
project’s anticipated pollutants of concern.

6. Project Impacts

Peak flow rates are calculated based on the rational method outlined in the County of San
Diego Hydrology Manual. Impact discussions for each site are included below.

6.1 Adobe Falls/North Campus

The northern edge of the site is located within the limits of the 100-year flood plain of Alvarado
Creek according to the most recent FEMA FIRM (see Figure 5, Drainage Area Map Adobe
Falls/North Campus). This area and other steep slope areas along the west and south property
boundary will be preserved as open space as indicated in the proposed conceptual plan. The
proposed housing structures and associated development will be constructed outside the limits
of the 100-year floodplain and would therefore not affect the base flood elevation.

The development will reduce infiltration as a result of an increase in impervious surface. The
peak flow rates of Alvarado Creek at the point where the creek leaves the site will be increased
by 5.43 cfs for an 85" percentile storm event (an 85" percentile storm event represents a “first
flush” rain event), 9.53 cfs for 2-year storm event, 15.52 cfs for a 10-year storm event and 22.07
cfs for a 100-year storm event. This is a significant increase in runoff volumes for each storm
event. In order to mitigate for impacts due to increase in site runoff, mitigation measures are
discussed in Section 7.1, Adobe Falls/North Campus. Section 6.6, Summary of Hydrologic
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Impacts, provides a summary table of hydrologic impacts at each proposed site. Flow frequency
and duration will not change as a result of the project.

It is anticipated that the proposed project will affect the base flood elevation of the 100-year
flood plain of Alvarado Creek due to increased run-off as a result of increased impervious
surfaces at this site. This impact could potentially be significant, therefore mitigation is provided
(see Section 7.1, Adobe Falls/North Campus).

During construction of this project component, groundwater may be encountered. In order to
allow for proper construction and site work, dewatering may be required. Potential water
quality impacts would occur if this pumped groundwater is not disposed of correctly. In order
to ensure that groundwater is disposed of in a safe and legal manner, mitigation is provided
(see Section 7.1, , Adobe Falls/North Campus.)

The project would add impervious surfaces to undeveloped areas that currently either drain to
Alvarado Creek or naturally percolate into the soil. This area is comprised of a variety of
subsurface material - clays and alluvium (impermeable and groundwater supporting) in the
creek bed area and metavolcanic rock (permeable and not likely groundwater supporting) in the
eastern portion of the site. The drainage characteristics and steep nature of this canyon area
result in most surface and groundwater flowing westward toward the main San Diego River
aquifer beneath Mission Valley. The variety of subsurface material often forms small
groundwater lenses in upstream areas such as the Adobe Falls/Alvarado Creek Canyon. While
the project's introduction of impervious surface may prevent future percolation into lenses
should they exist, these lenses don't form substantive components of the regional groundwater
resource present in Mission Valley. Therefore, impacts to groundwater quality and quantity
would not be significant.

The potential to encounter localized groundwater exists and therefore may be impacted by the
proposed project component. . Near-surface groundwater is typically encountered in low-lying
areas such as the bottoms of canyons and tributary drainages such as Alvarado Creek.
Alvarado Creek drainage crosses or is adjacent to the Adobe Falls/North Campus site. Due to
creek proximity, this project component could potentially impact groundwater. Further, due to
the mixture of subsurface material in this project component area, the potential to hit a
groundwater lens in non-alluvial/slope wash material exists. Even if a boring program were to
be instigated, small lenses may not be detected. If a lense were to be impacted, in order to
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protect the structural integrity of each building and to ensure quality of groundwater, mitigation is
provided (see Section 7.1, Adobe Falls/North Campus).

6.2 Alvarado Campus Park

The Alvarado Campus Park project component is planned for location within an existing
developed area. Infiltration, flow frequency, duration, and peak flow rates will not change as a
result of the development.

A portion of this site is within the limits of the 100-year flood plain of Alvarado Creek (see Figure
6, Drainage Area Map Alvarado Campus Park and Alvarado Hotel). Because the proposed
project improvements would simply result in redevelopment of existing urban uses and not entail
further encroachment into the floodplain, this existing floodplain impact would remain. That
said, this impact is significant, therefore mitigation is provided (see Section 7.2, Alvarado
Campus Park).

Due to intensification of uses, this project element may result in an increase in pollutant load
(such as trash, pesticides and car pollutants) to stormwater run-off; therefore a potentially
significant impact to water quality could occur. In order to compensate for this impact, mitigation
is provided (see Section 7.2, Alvarado Campus Park).

During construction of this project component, groundwater may be encountered. In order to
allow for proper construction and site work, dewatering may be required. Potential water
quality impacts would occur if this pumped groundwater is not disposed of correctly. In order
to ensure that groundwater is disposed of in a safe and legal manner, mitigation is provided
(see Section 7.2, Alvarado Campus Park).

Similar to the Adobe Falls/North Campus area, subsurface materials vary and therefore may
contain groundwater (as in the case of Alvarado Creek alluvium aside this component) or
isolated groundwater lenses (as in the case of the non-alluvium/slopewash portions of this
project component.). Due to the redevelopment nature of this component, the amount of
discharge into surface waters would remain relatively unchanged. Further, because this area
currently blocks percolation of surface water into groundwater lenses, assuming they
occur, percolation rates would remain unchanged because this project component would not
increase the amount of impervious surface.
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It should be noted that due to the absence of a major groundwater basin in the SDSU area,
percolation, or lack thereof, into isolated lenses would not have an impact on regional
groundwater resources.

The potential to encounter localized groundwater exists and therefore may be impacted by the
proposed project component. Near-surface groundwater is typically encountered in low-lying
areas such as the bottoms of canyons and tributary drainages such as Alvarado Creek.
Alvarado Creek drainage is adjacent to the Adobe Falls/North Campus site. Due to creek
proximity, this project component could potentially impact groundwater. Further, due to the
mixture of subsurface material in all project component areas, the potential to hit a groundwater
lens in non-alluvial/slope wash material exists. Even if a boring program were to be instigated,
small lenses may not be detected. If a lense were to be impacted, in order to protect the
structural integrity of each building and to ensure quality of groundwater, mitigation is
provided (see Section 7.2, Alvarado Campus Park).

6.3 Student Union

The Student Union component would entail construction of a new building in a largely
developed area (see Figure 7, Drainage Area Map — Student Union). Extensive retaining walls
will be expected to replace the existing vegetated steep slope. Infiltration would be reduced due
to the increase of impervious cover, which would result in an increase in peak flow rates. The
peak flow rates will increase by 0.23 cfs for a 85™ percentile storm event, 0.41 cfs for a 2-year
storm event, 0.67 cfs for a 10-year storm event, and 0.95 cfs for a 100-year storm event. Flow
frequency and duration would not change; therefore a significant impact would not occur.

This project component is not located within a floodplain area; therefore impacts related to flood
hazards would not occur.

Due to intensification of uses, this project element may result in an increase in pollutant load
(such as trash, pesticides and car pollutants) of storm water run-off; therefore a potentially
significant impact to water quality could occur. In order to compensate for this impact, mitigation
is provided (see 7.3, Student Union).

During construction of the project component, groundwater may be encountered. In order to
allow for proper construction and site work, dewatering may be required. Potential water
quality impacts would occur if this pumped groundwater is not disposed of correctly. In order
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to ensure that groundwater is disposed of in a safe and legal manner, mitigation is provided
(see Section 7.3, Student Union).

Similar to the other project components, subsurface materials vary and therefore may contain
isolated groundwater lenses (as in the case of the non-alluvium/slopewash portions of the
Student Union site). Due to the redevelopment nature of this component, the amount of
discharge into surface waters would remain relatively unchanged. That said, the Student Union
site would have a slight increase, but it is anticipated to be minimal in the context of
groundwater percolation. Further, because each of these areas currently block percolation of
surface water into groundwater lenses, assuming they occur, percolation rates would remain
unchanged because this project component would not increase the amount of impervious
surface (again, the Student Union would have a slight increase, but it would be minimal in the
context of this discussion). It should be noted that due to the absence of a major groundwater
basin in the SDSU area, percolation, or lack thereof, into isolated lenses would not have an
impact on regional groundwater resources.

The potential to encounter localized groundwater exists and therefore may be impacted by the
proposed project component.

Due to the mixture of subsurface material in all project component areas, the potential to hit a
groundwater lens in non-alluvial/slope wash material exists. Even if a boring program were to
be instigated, small lenses may not be detected. If a lense were to be impacted, in order to
protect the structural integrity of each building and to ensure quality of groundwater, mitigation is
provided (see Section 7.3 Student Union).

6.4 East Residence Hall

This residential project is in a currently developed urban area (see Figure 8, Drainage Area Map
— Residence Hall). Runoff coefficients and time of concentration will not change; infiltration, flow
frequencies, duration and peak flow rates will not change and therefore a significant impact
would not occur.
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This project component is not located within a floodplain area; therefore impacts related to
flooding would not occur.

This project element may result in an increase in pollutant load to storm water run-off; therefore
a potentially significant impact to water quality would occur. In order to compensate for this
impact, mitigation is provided (see 7.4, East Residence Hall).

During construction of this project component, groundwater may be encountered. In order to
allow for proper construction and site work, dewatering may be required. Potential water
guality impacts would occur if this pumped groundwater is not disposed of correctly. In order
to ensure that groundwater is disposed of in a safe and legal manner, mitigation is provided
(see Section 7.4, East Residence Hall).

Similar to the Adobe Falls/North Campus area, subsurface materials vary and therefore may
contain isolated groundwater lenses (as in the case of the non-alluvium/slopewash portions of
component). Due to the redevelopment nature of this component, the amount of discharge into
surface waters would remain relatively unchanged. Further, because this area currently blocks
percolation of surface water into groundwater lenses, assuming they occur, percolation rates
would remain unchanged because this project component would not increase the amount of
impervious surface. It should be noted that due to the absence of a major groundwater basin in
the SDSU area, percolation, or lack thereof, into isolated lenses would not have an impact on
regional groundwater resources.

The potential to encounter localized groundwater exists and therefore may be impacted by the
proposed project component. Due to the mixture of subsurface material in this project
component area, the potential to hit a groundwater lens in non-alluvial/slope wash material
exists. Even if a boring program were to be instigated, small lenses may not be detected. If a
lense were to be impacted, in order to protect the structural integrity of the proposed buildings
and to ensure quality of groundwater, mitigation is provided (see Section 7.4, East Residence
Hall).

6.5 Alvarado Hotel

This project component is located on an existing developed site. Therefore, an increase in
impervious cover would not occur. The runoff coefficient and time of concentration, which
determine rainfall intensity, will be unchanged from existing condition. Therefore, Infiltration, flow
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frequencies, duration and peak flow rates will not change as a result of the proposed hotel
development.

A portion of this site is within the limits of the 100-year flood plain of Alvarado Creek. Even
though the runoff will not increase because the proposed project improvements would simply
result in redevelopment of existing urban uses, the proposed building may impede flood flows.
This impact is significant. Construction of the proposed hotel outside the flood plain is
recommended. If building outside of the flood plan isn’t feasible, mitigation is provided (see 7.5,
Alvarado Hotel)

Due to intensification, this project element may result in an increase in pollutant load (such as
trash, pesticides and car pollutants) to storm water run-off; therefore a potentially significant
impact to water quality would occur. In order to compensate for this impact, mitigation is
provided (see 7.5, Alvarado Hotel).

During construction this project component, groundwater may be encountered. In order to allow
for proper construction and site work, dewatering may be required. Potential water quality
impacts would occur if this pumped groundwater is not disposed of correctly. In order to
ensure that groundwater is disposed of in a safe and legal manner, mitigation is provided (see
Section 7.5, Alvarado Hotel).

Similar to the Adobe Falls/North Campus area, subsurface materials vary and therefore may
contain groundwater (as in the case of Alvarado Creek alluvium aside the Alvarado Hotel)
component or isolated groundwater lenses (as in the case of the non-alluvium/slopewash
portions of the Alvarado Hotel component). Due to the redevelopment nature of this
component, the amount of discharge into surface waters would remain relatively unchanged.
Further, because this area currently blocks percolation of surface water into groundwater
lenses, assuming they occur, percolation rates would remain unchanged because this project
component would not increase the amount of impervious surface. It should be noted that due to
the absence of a major groundwater basin in the SDSU area, percolation, or lack thereof, into
isolated lenses would not have an impact on regional groundwater resources.

The potential to encounter localized groundwater exists and therefore may be impacted by the
proposed project component. Near-surface groundwater is typically encountered in low-lying
areas such as the bottoms of canyons and tributary drainages such as Alvarado Creek.
Alvarado Creek drainage is adjacent to the Alvarado Hotel site. Due to creek proximity, this
project component could potentially impact groundwater. Further, due to the mixture of
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subsurface material in all project component areas, the potential to hit a groundwater lens in
non-alluvial/slope wash material exists. Even if a boring program were to be instigated, small
lenses may not be detected. If a lense were to be impacted, in order to protect the structural
integrity of each building and to ensure quality of groundwater, mitigation is provided (see
Section 7.5, Alvarado Hotel).

6.6 Summary of Hydrologic Impacts

Potential impacts to the hydrologic regime of each site have been identified and discussed in
the sections above. The most common impact to the hydrologic regime from these
developments is the increase in impervious surfaces creating a decrease in travel time and an
increase in runoff volumes. Table 2 below provides a summary of the hydrologic impacts.
Figures 5 through 8 show existing drainage patterns.

Table 2

PEAK FLOW SUMMARY"

STORM EVENT EXISTING Q | PROPOSED Q
cfs cfs

ADOBE FALLS/NORTH CAMPUS 9.38 1481
ALVARADO CAMPUS PARK /D Y261 Y261
LOT

STUDENT UNION (L LOT) 85TH PERCENTILE 0.99 1.23
EAST CAMPUS RESIDENCE

HALL EXPANSION (G LOT) 230 2:30
ALVARADO HOTEL (C LOT) 1.84 1.84
ADOBE FALLS/NORTH CAMPUS 16.45 25.98
ALVARADO CAMPUS PARK / D 176 1176
LOoT

STUDENT UNION (L LOT) 2-YEAR 1.74 215
EAST CAMPUS RESIDENCE

HALL EXPANSION (G LOT) 4.04 4.04
ALVARADO HOTEL (C LOT) 3.23 3.23
ADOBE FALLS/NORTH CAMPUS 10-YEAR 26.80 42.32
ALVARADO CAVIPUS PARIK /D 66,03 66,03
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6.7

PEAK FLOW SUMMARY"

STORM EVENT EXISTING Q PROPOSED Q
cfs cfs

STUDENT UNION (L LOT) 2.83 3.50
EAST CAMPUS RESIDENCE 6.57 6.57
HALL EXPANSION (G LOT) ' ’
ALVARADO HOTEL (C LOT) 5.26 5.26
ADOBE FALLS/NORTH CAMPUS 38.12 60.19
ALVARADO CAMPUS PARK / D 96.75 96.75
LOT
STUDENT UNION (L LOT) 100-YRAR 4.03 4.98
EAST CAMPUS RESIDENCE 035 935
HALL EXPANSION (G LOT)
ALVARADO HOTEL (C LOT) 7.48 7.48

(1) Refer to the Drainage Calculations in Appendix A for detailed calculations.

Summary of Water Quality Impacts for All Project Components

The proposed developments will not generate significant amounts of non-visible pollutants;
however, the following constituents are commonly found on similar developments and could
affect water quality. The County SUSMP identifies the following categories of pollutants that are
anticipated and/or could potentially be generated from the proposed project:

Erosion and sedimentation — Sediments are soils or other surficial materials eroded and
then transported or deposited by the action of wind, water or gravity. Sediment from
erosion will be the pollutant of concern for this project primarily during construction,
especially the Adobe Falls/North Campus Development since the site will have massive
grading on fairly steep areas. The proximity of Alvarado Creek adjacent to this site
allows for easy access for pollutants to enter the water system. In order to mitigate for
impacts related to sedimentation, mitigation has been included for each project element
(see Section 7.1 — 7.5, Mitigation Measures for each project element).

Nutrients — Nutrients are inorganic substances, such as nitrogen and phosphorus.
Primary sources of nutrients in urban runoff are fertilizers and eroded soils. Fertilizers
from landscape areas transported by storm water or water from irrigation sprinklers and
wash down activities may occur as a result of this project. In order to mitigate for
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impacts related to sedimentation, mitigation has been included for each project element
(see Section 7.1 — 7.5, Mitigation Measures for each project element).

e Heavy Metals — Metals are raw material components in non-metal products such as
fuels, adhesives, paints, and other coatings. Heavy metals from vehicles on the parking
lots and access roads may be transported to the storm drain system In order to mitigate
for impacts related to sedimentation, mitigation has been included for each project
element (see Section 7.1 — 7.5, Mitigation Measures for each project element).

¢ Organic Compounds — Organic compounds are carbon-based. Commercially available
or naturally occurring organic compounds are found in pesticides, solvents, and
hydrocarbons. This project is not anticipated to result in significant organic compound
release into local water supplies, therefore an impact would not occur.

e Trash and Debris — The dense university population is likely to contribute to the trash
and debris pollution problem in urban drainages such as Alvarado Creek. In order to
compensate for this impact, mitigation is provided (see Section 7.1 — 7.5, Mitigation
Measures for each project element).

¢ Oxygen-Demanding Substances — Biodegradable organic material onsite could react
with dissolved oxygen in the water to form other compounds. This impact would be
significant, therefore mitigation is provided (see Section 7.1 — 7.5, Mitigation Measures
for each project element).

e Oil and Grease — Oil and grease are characterized as high-molecular weight organic
compounds. The primary source of oil and grease for this project would be leaky cars.
This impact is considered significant, therefore mitigation is provided (see Section 7.1 —
7.5, Mitigation Measures for each project element).

e Bacteria and Viruses — Four of the five sites will have food services or food preparation,
facilities which can introduce bacteria and/or viruses into the local drainage system. In
order to compensate for this impact, mitigation is provided (see Section 7.1 — 7.5,
Mitigation Measures for each project element).

e Pesticides — Herbicides used for controlling nuisance plant growth may be a source of
pollutants. This impact is considered significant, therefore mitigation is provided (see
Section 7.1 — 7.5, Mitigation Measures for each project element).
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Table 3, Summary of Anticipated and Potential Pollutants summarizes the above discussion.

Table 3
SUMMARY OF ANTICIPATED AND POTENTIAL POLLUTANTS
General Pollutant Categories
. Trash Oxygen . Bacteria
. ) ’ : Heavy Organic : Oil & -
Project Site sediments | Nutrients & Demanding & Pesticides
Metals | Compounds Debris | Substances Grease Viruses
Adobe Falls/North Campus X X X X P X P X
Alvarado Campus Park P P X P X P
Student Union X X X X X P
East Cgmpus Residence Hall X X X p p X
Expansion
Alvarado Hotel P P X X X X X P

X=anticipated (9/10)
P=potential (5/10)

In order to mitigate for water quality impacts that would occur from all project elements,
mitigation is provided (see Section 7.6, Maintenance Activities).

7. Mitigation Measures

Post-construction pollution prevention will be accomplished through the implementation of long-
term BMP’s as mandated by the County of San Diego Watershed Protection, Storm Water
Management and Discharge Control Ordinance (WPO) and Appendix A of County of San Diego
Storm Water Standards Manual (Manual), of the WPO. In general site design BMPs help to
present water quality issues from occurring. Source control BMPs help to prevent onsite
features from entering the drainage system and thereby creating a potential water quality issue.
Finally, treatment control BMPs help to reduce or eliminate contaminant from entering the
drainage system before water leaves the site. All three types of BMPs are outlined for each
project component.

In addition to water quality mitigation measured, mitigation regarding flood plain impacts and
groundwater impacts have also been included for each project component as appropriate.
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7.1

Adobe Falls/North Campus

Site Design BMPs

Reserve the Alvarado Creek and nearby steep slope areas as open space

Construct community streets, sidewalks and parking lot aisles to the minimum widths
necessary

Incorporate landscape treatment for parking lot runoff

Use unit pavers or other equivalent porous material to construct walkways, alleys and
other low-traffic areas

Preserve existing native trees to maximize canopy interception and water conservation
Plant native trees and maximize canopy interception and water conservation

Drain rooftops into adjacent landscaping prior to discharging to the storm drain

Vegetate slopes with native or drought tolerant vegetation

Install energy dissipaters, at the outlets of new storm drains that enter the Alvarado
Creek

On-site detention may be required based on further hydrologic analysis. Any increase in
run-off would be mitigated by onsite source detention so that no increase in run-off
guantities would occur. This would therefore prevent any increases in floodwater levels
to downstream land uses.

Source Control BMPs
Materials Storage:

All hazardous materials stored on-site will be stored in enclosures, such as cabinets,
sheds, or similar structures that prevent contact with rain, runoff or spillage into the
storm drain. Where not covered by the aforementioned, polyethylene cover will be
used.

Trash Storage:

Lids will be attached on all trash containers to reduce pollution introduction into the
drainage system.

Efficient Irrigation:

Rainfall shutoff devices will be used to prevent irrigation during and after precipitation.
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e lrrigation system will utilize dripping system to the maximum extend to eliminate
nuisance runoff.
e Backflow preventer/pressure regulators will be used.

To limit contamination from pesticides:
e Proper use of pesticides as a last line of defense.
e Physical pest elimination techniques, such as weeding and trapping.

Treatment Control BMPs
o Preserved open spaces will act as biofilter buffer zone

During site design and project planning, a detailed hydrologic report shall be prepared that
determines effects of the project on the floodplain during site development. This report would
also measure the groundwater depth and the site plan and construction method’s ability to
impact this resource.

Should dewatering be necessary during construction, all discharges should be in accordance
with RWQCB requirements which mandate that dewatered groundwater be used onsite as dust
control or tanked and hauled to a legal disposal site for treatment. Dewatering shall not occur in
Alvarado Creek nor be directed toward the storm drain system or sewer system. In addition, it
should be noted that a National Pollution Discharge Elimination System (NPDES) dewatering
permit obtained from the Regional Water Quality Control Board will be required. Surface
controls to mitigate potential pollutants from infiltrating into the groundwater include proper and
legal storage of on-site hazardous materials, source control, treatment control and maintenance
activities described herein.

Long-term water quality impacts as a result of construction should be minimized by complying
with federal and state regulations for groundwater discharge into surface water bodies. These
regulations include subsurface and surface drains in fill areas and behind retaining walls .
These systems can reduce potential adverse impacts associated with seepage conditions.
Appropriate shoring and possibly installing a periodic dewatering system below or near the
groundwater table can reduce the potential for caving or excavations due to groundwater
seeps.
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7.2

Alvarado Campus Park

Site Design BMPs

Use unit pavers or other equivalent porous material to construct walkways, alleys and
other low-traffic areas

Preserve existing native trees to maximize canopy interception and water conservation
Plant native trees and maximize canopy interception and water conservation

Drain rooftops into adjacent landscaping prior discharging to the storm drain

Install energy dissipaters at the outlets of new storm drains that enter Alvarado Creek

Source Control BMPs

Materials Storage:

¢ All hazardous materials stored on-site will be stored in enclosures, such as cabinets,
sheds, or similar structures that prevent contact with rain, runoff or spillage into the
storm drain. Where not covered by the aforementioned, polyethylene cover will be
used.

Trash Storage:
e Lids will be attached on all trash containers to reduce pollution introduction into the
drainage system.

Efficient Irrigation:

¢ Rainfall shutoff devices will be used to prevent irrigation during and after precipitation.

e Irrigation system will utilize dripping system to the maximum extend to eliminate
nuisance runoff.

e Backflow preventer/pressure regulators will be used.

Storm Water Conveyance System Stenciling and Signage:
e Stenciling will be done on all site inlets to educate students and faculties on storm
water pollution prevention. Bilingual signage will be used.

To limit contamination from pesticides:
e Proper use of pesticides as a last line of defense.
¢ Physical pest elimination techniques, such as weeding and trapping.
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Treatment Control BMPs
e An existing wetland located downstream of Alvarado Campus Park/D Lot and Alvarado
Hotel (C Lot) sites will be utilized to treat runoff.

During the design phase of the proposed Alvarado Campus Park buildings, SDSU shall, to the
maximum extent feasible, locate all building footprints outside of the 100-year floodplain. If
location within the floodplain is necessary, then SDSU will design the first habitable floor of the
Alvarado Campus Park buildings within the 100-year floodplain of Alvarado Creek at least one
foot above 100-year flood levels. This will ensure that the building remains safe from
floodwaters. Further, SDSU will ensure that flood insurance for location in a flood plain, as
required by law, will be obtained.

Should dewatering be necessary during construction, all discharges should be in accordance
with RWQCB requirements which mandate that dewatered groundwater be used onsite as dust
control or tanked and hauled to a legal disposal site for treatment. Dewatering shall not occur in
Alvarado Creek nor be directed toward the storm drain system or sewer system. In addition, it
should be noted that a National Pollution Discharge Elimination System (NPDES) dewatering
permit obtained from the Regional Water Quality Control Board will be required. Surface
controls to mitigate potential pollutants from infiltrating into the groundwater include proper and
legal storage of on-site hazardous materials, source control, treatment control and maintenance
activities described herein.

Long-term water quality impacts as a result of construction should be minimized by complying

with federal and state regulations for groundwater discharge into surface water bodies. These
regulations include subsurface and surface drains in fill areas and behind retaining walls .
These systems can reduce potential adverse impacts associated with seepage conditions.
Appropriate shoring and possibly installing a periodic dewatering system below or near the
groundwater table can reduce the potential for caving or excavations due to groundwater
seeps.

7.3 Student Union

Site Design BMPs
e Use unit pavers or other equivalent porous material to construct walkways, alleys and
other low-traffic areas
e Plant native trees and maximize canopy interception and water conservation
e Drain rooftops into adjacent landscaping prior discharging to the storm drain
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Source Control BMPs
Materials Storage:
¢ All hazardous materials stored on-site will be stored in enclosures, such as cabinets,
sheds, or similar structures that prevent contact with rain, runoff or spillage into the
storm drain. Where not covered by the aforementioned, polyethylene cover will be
used.

Trash Storage:
e Lids will be attached on all trash containers to reduce pollution introduction into the
drainage system.

Efficient Irrigation:

¢ Rainfall shutoff devices will be used to prevent irrigation during and after precipitation.

e lrrigation system will utilize dripping system to the maximum extend to eliminate
nuisance runoff.

e Backflow preventer/pressure regulators will be used.

Storm Water Conveyance System Stenciling and Signage:
e Stenciling will be done on all site inlets to educate students and faculties on storm
water pollution prevention. Bilingual signage will be used.

To limit contamination from pesticides:
e Proper use of pesticides as a last line of defense.
e Physical pest elimination techniques, such as weeding and trapping.

Should dewatering be necessary during construction, all discharges should be in accordance
with RWQCB requirements which mandate that dewatered groundwater be used onsite as dust
control or tanked and hauled to a legal disposal site for treatment. Dewatering shall not occur in
Alvarado Creek nor be directed toward the storm drain system or sewer system. In addition, it
should be noted that a National Pollution Discharge Elimination System (NPDES) dewatering
permit obtained from the Regional Water Quality Control Board will be required. Surface
controls to mitigate potential pollutants from infiltrating into the groundwater include proper and
legal storage of on-site hazardous materials, source control, treatment control and maintenance
activities described herein.

Long-term water quality impacts as a result of construction should be minimized by complying
with federal and state regulations for groundwater discharge into surface water bodies. These
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regulations include subsurface and surface drains in fill areas and behind retaining walls .
These systems can reduce potential adverse impacts associated with seepage conditions.
Appropriate shoring and possibly installing a periodic dewatering system below or near the
groundwater table can reduce the potential for caving or excavations due to groundwater
seeps.

7.4 Residence Hall

Site Design BMPs
e Use unit pavers or other equivalent porous material to construct walkways, alleys and
other low-traffic areas
e Plant native trees and maximize canopy interception and water conservation
¢ Drain rooftops into adjacent landscaping prior discharging to the storm drain

Source Control BMPs

Materials Storage:

e All hazardous materials stored on-site will be stored in enclosures, such as cabinets,
sheds, or similar structures that prevent contact with rain, runoff or spillage into the
storm drain. Where not covered by the aforementioned, polyethylene cover will be
used.

Trash Storage:
e Lids will be attached on all trash containers to reduce pollution introduction into the
drainage system.

Efficient Irrigation:

¢ Rainfall shutoff devices will be used to prevent irrigation during and after precipitation.

e Irrigation system will utilize dripping system to the maximum extend to eliminate
nuisance runoff.

e Backflow preventer/pressure regulators will be used.

To limit contamination from pesticides:
o Proper use of pesticides as a last line of defense.
e Physical pest elimination techniques, such as weeding and trapping.

November 2004 41

& ASSOCIATES, INC.



Treatment Control BMPs
e Although site design and source control BMPs are anticipated to be efficient, should
additional treatment be necessary, inlet filter inserts may be utilized.

Should dewatering be necessary during construction, all discharges should be in accordance
with RWQCB requirements which mandate that dewatered groundwater be used onsite as dust
control or tanked and hauled to a legal disposal site for treatment. Dewatering shall not occur in
Alvarado Creek nor be directed toward the storm drain system or sewer system. In addition, it
should be noted that a National Pollution Discharge Elimination System (NPDES) dewatering
permit obtained from the Regional Water Quality Control Board will be required. Surface
controls to mitigate potential pollutants from infiltrating into the groundwater include proper and
legal storage of on-site hazardous materials, source control, treatment control and maintenance
activities described herein.

Long-term water quality impacts as a result of construction should be minimized by complying
with federal and state regulations for groundwater discharge into surface water bodies. These
regulations include subsurface and surface drains in fill areas and behind retaining walls .
These systems can reduce potential adverse impacts associated with seepage conditions.
Appropriate shoring and possibly installing a periodic dewatering system below or near the
groundwater table can reduce the potential for caving or excavations due to groundwater
seeps.

7.5 Alvarado Hotel

Site Design BMPs

[ ]

e Construct sidewalks and parking lot aisles to the minimum widths necessary

e Use unit pavers or other equivalent porous material to construct walkways, alleys and
other low-traffic areas

e Plant native trees and maximize canopy interception and water conservation

e Drain rooftops into adjacent landscaping prior discharging to the storm drain

e Install energy dissipaters, such as riprap, at the outlets of new storm drains that enter
the Alvarado Creek

Source Control BMPs
Materials Storage:
¢ All hazardous materials stored on-site will be stored in enclosures, such as cabinets,
sheds, or similar structures that prevent contact with rain, runoff or spillage into the
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storm drain. Where not covered by the aforementioned, polyethylene cover will be
used.

Trash Storage:
o Lids will be attached on all trash containers to reduce pollution introduction into the
drainage system.

Efficient Irrigation:

o Rainfall shutoff devices will be used to prevent irrigation during and after precipitation.

e Irrigation system will utilize dripping system to the maximum extend to eliminate
nuisance runoff.

o Backflow preventer/pressure regulators will be used.

Storm Water Conveyance System Stenciling and Signage:
o Stenciling will be done on all site inlets to educate students and faculties on storm
water pollution prevention. Bilingual signage will be used.

To limit contamination from pesticides:
e Proper use of pesticides as a last line of defense.
¢ Physical pest elimination techniques, such as weeding and trapping.

Treatment Control BMPs
e An existing wetland located downstream of Alvarado Campus Park/D Lot and Alvarado
Hotel (C Lot) sites will be utilized to treat runoff .

During the design phase of the proposed Alvarado Hotel, SDSU shall, to the maximum
extent feasible, locate all building footprints outside of the 100-year floodplain. If
location within the floodplain is necessary, then SDSU will design the first habitable floor
of the Alvarado Hotel within the 100-year flood-plain of Alvarado Creek at least one foot
above 100-year flood levels. This will ensure that the building remains safe from
floodwaters. Further, SDSU will ensure that flood insurance for location in a flood plain,
as required by law, will be obtained.

Should dewatering be necessary during construction, all discharges should be in accordance
with RWQCB requirements which mandate that dewatered groundwater be used onsite as dust
control or tanked and hauled to a legal disposal site for treatment. Dewatering shall not occur in
Alvarado Creek nor be directed toward the storm drain system or sewer system. In addition, it
should be noted that a National Pollution Discharge Elimination System (NPDES) dewatering
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permit obtained from the Regional Water Quality Control Board will be required. Surface
controls to mitigate potential pollutants from infiltrating into the groundwater include proper and
legal storage of on-site hazardous materials, source control, treatment control and maintenance
activities described herein.

Long-term water quality impacts as a result of construction should be minimized by complying
with federal and state regulations for groundwater discharge into surface water bodies. These
regulations include subsurface and surface drains in fill areas and behind retaining walls .
These systems can reduce potential adverse impacts associated with seepage conditions.
Appropriate shoring and possibly installing a periodic dewatering system below or near the
groundwater table can reduce the potential for caving or excavations due to groundwater
seeps.

Maintenance Activities (All Project Components)
Long term maintenance of the proposed BMPs shall include:

1. Inspection Frequency
a. Once a month at a minimum
b. After every large storm event
c. Schedule semiannual inspection for the beginning and end of the wet season for
standing water, slope stability, sediment accumulation, trash and debris, and presence
of burrows for the wetland.
2. Sweep parking lots and sidewalks as needed

8.  Significance of Impact after Mitigation

8.1 Adobe Falls/North Campus

After application of the proposed mitigation measures, the impact to this project component
would be mitigated to a level below significance.

8.2 Alvarado Campus Park

After application of the proposed mitigation measures, the impact to this project
component would be mitigated to a level below significance.
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8.3 Student Union

This project component’s impact on water quality and hydrology would not be significant after
mitigation.

8.4 Residence Hall

This project component’s impact on water quality and hydrology would not be significant after
mitigation.

8.5 Alvarado Hotel

This project component’s impact on water quality and hydrology would not be significant after
mitigation.
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Appendix- A

Peak Flow Calculations
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Table 1: Beneficial Uses

Hydrologic Unit Basin
Number (907.11) MUN | AGR| IND |PROC|REC1|REC2| WARM | WILD | RARE
San Diego River E X X X X X X X
Surface Water | Unnamed Tributary E X X X X X X X
Alvarado Canyon E X X X X X X
Groundwater Mission San Diego P X X X




SUMMARY OF ANTICIPATED AND POTENTIAL POLLUTANTS

General Pollutant Categories

. Oxygen . .
Project Site sediments | Nutrients Heavy Organic Trash. & Demanding oil& Bat_:tena & Pesticides
Metals | Compounds | Debris Grease | Viruses
Substances

Adobe Falls/North Campus X X X X P X P X
Alvarado Campus Park / D Lot P P X P X P
L Lot (Student Union) X X X X P

G Lot ( East Campu§ Residence X X X P P X

Hall Expansion)
C Lot (Alvarado Hotel) P P X X X X X P




1=7.44*P6*Tc(-0.645)

Q=CiA

NOTE: P6/P24 SHALL WITH 45%-65%, NOT APPLICABLE TO DESERT

85% STORM

P6 0.63 INCH
P24 INCH
P6/P24
ADJUSTED P6 0.63 INCH
Drainage Area C Tc Intensity Q
Area ACRE MIN IN/HR CFS
DDOBE FALLS/NORTH
CAMPUS 36.50 0.35 17.70 0.73 9.38
ALVARADO CAMPUS
PARK /D LOT 16.88 0.85 5.00 1.66 23.81
STUDENT UNION (L LOT) 0.87 0.69 5.00 1.66 0.99
EAST CAMPUS
RESIDENCE HALL 1.63 0.85 5.00 1.66 2.30
EXPANSION (G LOT)
ALVARADO HOTEL (C 1.30 0.85 5.00 1.66 1.84

LOT)




1=7.44*P6*Tc"(-0.645) Q=CiA
NOTE: P6/P24 SHALL WITH 45%-65%, NOT APPLICABLE TO DESERT
2 YRAR STORM

P6 1.23 INCH
P24 1.70 INCH
P6/P24 72.35%
ADJUSTED P6 111 INCH
Drainage Area Cc Tc Intensity Q
Area ACRE MIN IN/HR CFS
DDOBE FALLS/NORTH
CAMPUS 36.50 0.35 17.70 1.29 16.45
ALVARADO CAMPUS
PARK /D LOT 16.88 0.85 5.00 291 41.76
STUDENT UNION (L LOT) 0.87 0.69 5.00 291 1.74
EAST CAMPUS
RESIDENCE HALL 1.63 0.85 5.00 291 4.04
EXPANSION (G LOT)
ALVARAEL)STF){OTEL © 1.30 0.85 5.00 291 3.23




1=7.44*P6*Tc"(-0.645) Q=CiA
NOTE: P6/P24 SHALL WITH 45%-65%, NOT APPLICABLE TO DESERT
10 YEAR STORM

P6 1.80 INCH
P24 3.17 INCH
P6/P24 56.78%
ADJUSTED P6 1.80 INCH
Drainage Area C Tc Intensity Q
Area ACRE MIN IN/HR CFS
DDOBE FALLS/NORTH
CAMPUS 36.50 0.35 17.70 2.10 26.80
ALVARADO CAMPUS
PARK /D LOT 16.88 0.85 5.00 4.74 68.03
STUDENT UNION (L LOT) 0.87 0.69 5.00 4.74 2.83
EAST CAMPUS
RESIDENCE HALL 1.63 0.85 5.00 4.74 6.57

EXPANSION (G LOT)

ALVARAIZL)STI-;OTEL © 130 085 | 500 4.74 5.26




1=7.44*P6*Tc"(-0.645) Q=CiA
NOTE: P6/P24 SHALL WITH 45%-65%, NOT APPLICABLE TO DESERT
100 YEAR STORM

P6 2.56 INCH
P24 4.75 INCH
P6/P24 53.89%
ADJUSTED P6 2.56 INCH
Drainage Area Cc Tc Intensity Q
Area ACRE MIN IN/HR CFS
DDOBE FALLS/NORTH
CAMPUS 36.50 0.35 17.70 2.98 38.12
ALVARADO CAMPUS
PARK /D LOT 16.88 0.85 5.00 6.74 96.75
STUDENT UNION (L LOT) 0.87 0.69 5.00 6.74 4.03
EAST CAMPUS
RESIDENCE HALL 1.63 0.85 5.00 6.74 9.35

EXPANSION (G LOT)

ALVARA[L)STF;OTEL © 1.30 0.85 | 5.00 6.74 7.48




1=7.44*P6*Tc(-0.645)

Q=CiA

NOTE: P6/P24 SHALL WITH 45%-65%, NOT APPLICABLE TO DESERT

85% STORM

P6 0.63 INCH
P24 INCH
P6/P24
ADJUSTED P6 0.63 INCH
Drainage Area C Tc Intensity Q
Area ACRE MIN IN/HR CFS
DDOBE FALLS/NORTH
CAMPUS 36.50 0.52 16.23 0.78 14.81
ALVARADO CAMPUS PARK / 16.88 085 500 166 2381
D LOT
STUDENT UNION (L LOT) 0.87 0.85 5.00 1.66 1.23
EAST CAMPUS RESIDENCE
HALL EXPANSION (G LOT) 1.63 085 5.00 1.66 2:30
ALVARADO HOTEL (C LOT) 1.30 0.85 5.00 1.66 1.84




1=7.44*P6*Tc(-0.645)

Q=CiA

NOTE: P6/P24 SHALL WITH 45%-65%, NOT APPLICABLE TO DESERT

2 YRAR STORM

P6 1.23 INCH
P24 1.70 INCH
P6/P24 72.35%
ADJUSTED P6 1.11 INCH
Drainage Area C Tc Intensity Q
Area ACRE MIN IN/HR CFS
DDOBE FALLS/NORTH
CAMPUS 36.50 0.52 16.23 1.36 25.98
ALVARADO CAMPUS PARK / 16.88 085 500 2901 4176
D LOT
STUDENT UNION (L LOT) 0.87 0.85 5.00 291 2.15
EAST CAMPUS RESIDENCE
HALL EXPANSION (G LOT) 1.63 085 5.00 291 4.04
ALVARADO HOTEL (C LOT) 1.30 0.85 5.00 291 3.23




1=7.44*P6*Tc(-0.645)

Q=CiA

NOTE: P6/P24 SHALL WITH 45%-65%, NOT APPLICABLE TO DESERT

10 YEAR STORM

P6 1.80 INCH
P24 3.17 INCH
P6/P24 56.78%
ADJUSTED P6 1.80 INCH
Drainage Area C Tc Intensity Q
Area ACRE MIN IN/HR CFS
DDOBE FALLS/NORTH
CAMPUS 36.50 0.52 16.23 2.22 42.32
ALVARADO CAMPUS PARK / D 16.88 0585 500 474 68.03
LOT
STUDENT UNION (L LOT) 0.87 0.85 5.00 4.74 3.50
EAST CAMPUS RESIDENCE
HALL EXPANSION (G LOT) 163 0.85 5.00 474 6.57
ALVARADO HOTEL (C LOT) 1.30 0.85 5.00 4.74 5.26




1=7.44*P6*Tc(-0.645)

Q=CiA

NOTE: P6/P24 SHALL WITH 45%-65%, NOT APPLICABLE TO DESERT

100 YEAR STORM

P6 2.56 INCH
P24 4.75 INCH
P6/P24 53.89%
ADJUSTED P6 2.56 INCH
Drainage Area C Tc Intensity Q
Area ACRE MIN IN/HR CFS
DDOBE FALLS/NORTH
CAMPUS 36.50 0.52 16.23 3.16 60.19
ALVARADO CAMPUS PARK / D 16.88 085 500 6.74 96.75
LOT
STUDENT UNION (L LOT) 0.87 0.85 5.00 6.74 4.98
EAST CAMPUS RESIDENCE
HALL EXPANSION (G LOT) 163 0.85 5.00 6.74 9.35
ALVARADO HOTEL (C LOT) 1.30 0.85 5.00 6.74 7.48




100YR STORM EVENT

V=(1.49/n)*(R"0.667)*(S"0.5)

inlet pipe section Q (cfs) n A R S Q(in pipe) V (fps) Pipe Capacity Percent
D8 0.00 0.013 1.767 0.375 1.37% 12.33 6.98 18 0.00%
2 6.50 0.013 1.767 0.375 0.50% 7.45 4.21 18 87.28%
3 25.19 0.013 3.142 0.500 2.90% 38.63 12.30 24 65.21%
4 25.82 0.013 3.142 0.500 2.90% 38.63 12.30 24 66.84%
5 26.75 0.013 3.142 0.500 2.90% 38.63 12.30 24 69.24%
6 27.06 0.013 3.142 0.500 2.90% 38.63 12.30 24 70.04%
7 27.88 0.013 3.142 0.500 2.90% 38.63 12.30 24 72.16%
8 28.49 0.013 3.142 0.500 2.90% 38.63 12.30 24 73.76%
9 6.44 0.013 1.767 0.375 2.90% 17.94 10.15 18 35.90%
10 12.07 0.013 1.767 0.375 2.90% 17.94 10.15 18 67.27%
11 12.38 0.013 1.767 0.375 2.90% 17.94 10.15 18 68.99%
12 40.60 0.013 4.909 0.625 2.90% 70.04 14.27 30 57.97%
13 13.27 0.013 1.767 0.375 2.90% 17.94 10.15 18 73.98%
14 18.10 0.013 3.142 0.500 2.90% 38.63 12.30 24 46.86%
15 21.39 0.013 3.142 0.500 2.90% 38.63 12.30 24 55.37%
16 23.32 0.013 3.142 0.500 2.90% 38.63 12.30 24 60.37%
17 41.69 0.013 4.909 0.625 2.90% 70.04 14.27 30 59.53%
18 64.63 0.013 4.909 0.625 2.90% 70.04 14.27 30 92.28%
19 64.55 0.013 4.909 0.625 2.90% 70.04 14.27 30 92.16%
20 64.58 0.013 4.909 0.625 2.90% 70.04 14.27 30 92.21%
21 64.14 0.013 4.909 0.625 2.90% 70.04 14.27 30 91.58%




