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El Capitan Golf Course

Final Environmental Impact Report

Technical Appendices

PREPARED FOR:
Helix Water District

7811 University Avenue
La Mesa. CA 91941

Attn: Mr. Larry Campbell

PREPARED BY:
EnviroMINE

3511 Camino Del Rio South. #403
San Diego. CA 92 108
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NOTICE OF PREPARATION

TO: Attach Label FROM: Helix Water District
P.O. Box 518
La Mesa. CA 91944

SUBJECT: Notice of Preparation of a Draft Environmental Impact Report

The Helix Water District will be the Lead Agency and will prepare an
environmental impact report for the project Identified below. We need to know the
views of your agency as to the scope and content of the environmental InformaUon
which Is germane to your agency's statutory responsibilities In connection with the
proposed project. Your agency will need to use the ErR prepared by our agency when
considering your permit or other approval for the project.

The Project Description. location. and the probable environmental effects are
contained In the attached materials. A copy of the lntual Study Is attached.

Your response must be sent at the earliest possible date. but not later than 30
days after receipt of this notice.

Please send your response to: Larry Campbell. Right-of-Way Agent. at the
address shown above. We will need the name for a contact person in your agency.

PROJECT TIlLE: El Monte Golf Course. W.O. 2505

PROJECT LOCATION:
The project site is located in .southwestern San Diego County near the
community of Lakeside. The project site is aligned along the San Diego River
valley and generally follows EI Monte Road for a distance of approximately 2
miles. extending across the river valley. The proposed golf course facility would
begin approximately one-half mile east of the intersecuon of Lake Jennings
Park Road and El Monte Road.

PROJECT DESCRIPTION:
The project is a proposal to construct two 36-hole golf courses. driving range.
club house. and maintenance facilities on an approximate 500-acre site.
Construction and operaUon of the facility would require the construction of
access roads. including a two-lane bridge crossing over the San Diego River
channel. A number of portable carl bridges would also be required.

PROJECT APPLICANT: EJ Monte Golf. LLC

CALIFORNIA ENVIRONMENTAL PROTECTION AGENCY OUS WASTE LIST
N/A // j' .' , .-)

Date: August 19. 1996 Signatur~/~ ~. ;~{'. tb.,/'iZl
TItle: Head of EnglneeJing Services

Telephone: 6]9-667-6240

ConsulUng firm retained to prepare draft ErR:

Name: EnviroMINE
Address: 3511 Camino Del Rio South. Suite 403

San Diego. CA 92108

Contact Person: Warren R. Coalson



Contact List:

Agencies (Certified Mail):

Federal Agencies:

U.S. Fish & Wildlife Service
U.S. Army Corps of Engineers

State of california:

State Clearing House (lO copies)
Department of Conservation
Department of Forestry
Department of Fish & Game
Cal trans. District 11
State Water Resources Control Board,

Division of Clean Water Programs
Regional Water Quality Control Board.

Region #9

County of San Diego:

Air Pollution & Control District
County Library. Lakeside
County Recorder
Department of Planning and Land Use
Dept. of Transportation
Dept. of Public Works

Other Individuals/Agencies:

Lakeside Fire Department
California Native Plant Society, San Diego Chapter
City of San 'Diego, Water Production Division
Cox Cable
Lakeside Community Planning Group
Pacific Bell
San Diego Audubon Society
San Diego Archeological Society
San Diego County Water Authority
San Diego Gas & Electric
Sierra Club, San Diego Chapter
Padre Dam Municipal Water District
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2249 Jamacha Road'I, EI Cajon CA 92109

Ms. Patricia Woll
Dept. Of Fish & Game
330 Golden Shore, Suite 50
Long Beach CA 90802

Pacific Bell Environmental
14470 Olde Highway 80
EI Cajon CA 92021-2100

Review

Lakeside Community Planning Group
P.O. Box 2040
Lakeside CA 92040

CA Native Plant Society
C/O NHM
P.O. Box 1390
San Diego CA 92101

Of Forestry
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Mr. Ted James
San Diego Gas & Electric Co.
P.O. Box 1831
San Diego CA 92112

Air Pollution Control District
9150 Chesapeake Drive
San Diego CA 92123

Mr. Dirk D. Smith
County 01 San Diego, DPW
5555 Overland Avenue
San Diego CA 92123·1295

Mr. James W. Royle, Jr.
San Diego Archaeology Society
P. O. Box A-81106
San Diego CA 92138

Office Of Planning & Research
State Clearing House
1400 Tenth Street, Room 121
Sacramento CA 95814

Mr. Mark Stone
City 01 San Diego
Water Production Division
5540 Kiowa Drive
La Mesa CA 91942

Lakeside Fire Department
12365 Parkside Drive
Lakeside CA 92040

Mr. Rolland Rossmiller
Padre Dam Municipal Water District
P.O. Box 719003
Santee CA 92072·9003

Mr. Larry Purcell
San Diego County Water Authority
3211 Fifth Avenue
San Diego CA 92103-5718

San Diego Audubon Society
2321 Morena Boulevard, Suite D
San Diego CA 92110

Recorder/County Clerk
P.O. Box 1750
San Diego CA 92112-4147

Mr. Joe Hill
San Diego County DPW/Flood Conlrol
5555 Overland Ave., MS 0336
San Diego CA 92123

RwaCB - SO Region (9)
9771 Claire mont Mesa Blvd.
San Diego CA 92124

Mr. Bill Dillon
Department 01 Transportation
District 11
P.O. Box 85406
San Diego CA 92186·5406

Mr. Andrew Yuer.
U.S. Fish & Wildlife. Service
2730 Loker Avenue West
Carlsbad CA 92008·6603

San Diego County Library
9839 Vine Stree:
Lakeside CA 92040

Office Of Drinking Water
CA State Health Department
1350 Front Street, Room 2050
San Diego CA 92101

Sierra Club, San Diego Chapter
3820 Ray Street
San Diego
CA 92104

Cox Cable
5159 Federal Boulevard
San Diego CA 92111

San Diego County DPW
Transportation Dept.
5555 Overland Avenue, MS 0336
San Diego CA 92123

Mr. Bob Asher
County Of San Diego, DPLU
5201 Ruffin Road, Ste B·3
San Diego CA 92123

U.S. Army Corps Of Engineers
10845 Rancho Bernardo Rd.. #210
San Diego CA 92127-2107

Mr. Nick Kontos. P.E.
Water Resources Control Board
2013 T Street, Suite 130
Sacramento CA 94244-2120
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E~ONMENTALCHECKLISTFORM
(To be completed by Lead Agency)

1. Project Title: --=E...I J.1M""o"-Ln"",tewG""o"",lJ...f"",C~ouldJrlJi!s~e,.,..W!.l.o.'.O"".......2....5,,"0,,-!5 _

2. Lead Agency Name and Address: Helix Water pistrict
P.O. Box 518
La Mesa. CA 91944·0518

3. Contact Person and Phone Number:'----lL~a':i-:rr~yC~a:';!:m~p~b~e~II,....--------.---
(619) 466-0585

4. Date Checklist SubmittedJ _

6. Project Location: The project is located within the EI Monte Valley, San Diego County,
Lakeside, Califomia.· The project extends along the San Diego River for a distance of
approximately two miles between Willow Road on the north, and EI Monte Road on the
south. Access to the project is proposed from EI Monte Road connecting with Lake Jennings
Park road approximately 2 miles west of the site (See Figures 1 & 2).

6. Project Description: The project is a proposal for 50-year lease of approximately 500
acres of lands owned by Helix Water District followed by construction of two 18-hole golf
courses, driving range, and associated facilities. The proposal also includes the construction
of an 8,000 square-foot club house facility, 15,000 square foot patio area, parking for 300
vehicles, shop and maintenance facility. Access to the club house will require the construction
of an access road connectin~ to EI Monte Road with a bridge crossing the San Diego River.
As a final element of the project proposal, five portable cart bridges for river crossings at
various areas along the golf course would be provided. With exception of the bridge
crossings, no disturbance of the San Diego River Floodway and associated riparian habitat is
proposed.

Grading requirements to construct the project are estimated at 140,000 cubic yards of
balanced cut and fill. Four separate water impoundments are proposed at various areas
within the golf courses. Vegetation will be watered through the use of groundwater pumped
from individual wells located near the central portion of the property. Water wells necessary .
for water supply purposes would be drilled as part of the project proposal. Irrigation water
recutrernents are estimated at ),100 to 1,300 acre-feet per year.
It is estimated that public use of the golf facility will average 1,200 individual automobile trips
per day. .

7. Surroundin~ Land Uses and Setting: The proposed project is set within the EI Monte
Valley approximately 2 miles east of Lakeside. Land use in the project vicinity is
characterized by rural residential, agricultural, recreation, and open space uses.

Agricultural uses predominate the project site and surroundlnq lands. Taiwan Farms leases
much of the lands within the valley and is a producer of speciany vegetables for oriental
cooking. Other agricultural crops grown on the property include peas, grain crops, and
tomatoes. Another important agricultural use which borders the site includes the Van
Ommering's Dairy. The dairy is located immediately adjacent to the site on the northeast. As
currently planned, the golf course would not impact use of the dairy. Residential uses include
scattered rural residential development on large lots. These residential uses are primarily
associated with agricultural holdings.

1
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Agricultural and extractive uses have played a major role in modifying the natural vegetation of
the project site. Agricultural uses have resulted in the continuous disturbance of the gently
sloping lands adjacent to the San Diego River floodway. As such, only minor occurrences of
native vegetation are located within areas which would likely be disturbed by the project
proposal. Extraction of aggregate resources between 1972 and the early 1980s has resulted
In the development of a pronounced floodway. This flood channel will convey all but the
largest flood flows through the project site. Vegetation currently found on the project site
includes Riparian Scrub (Southem Willow Scrub, Tamarisk Scrub, and Mule Fat Scrub) within
the active floodway, Fallow Agricultural Vegetation on upland agricultural lands, and Relict
Floodplain Vegetation in isolated pockets outside of the active lloodway.

Recreational uses are an important element of the project setting. EI Monte County Park is
located approximately two miles east of the proposed golf facility. This popular park is host
to many company picnics, and other group gatherinQs. Facilities include parking, play
grounds, athletic fields, dance and woup activity facllltles. Farther to the east approximately
three miles is the EI Monte ReservOir. EI Monte Reservoir is a popular location for boating and
fishing. EI Monte Road is also a popular Bike Route.

Open space includes the San Diego River riparian zone and steep terrain surrounding the EI
Monte Valley. EI Capitan Mountain, a prominent mountain known for its massive, nearly
vertical, Qranite rock exposure, bounds the valley on the north. Other sloping areas
surrounding the valley are largely undeveloped and exhibit an uncluttered appearance.

The San Diego County General Plan designates the project site as (24) Impact Sensitive
with a (25) Extractive Overlay. The Impact Sensitive designation is typically applied to
areas considered unsuitable for urban development for reasons of public safety or .
environmental sensitivity. Large-lot residential parcels, agricultural pursuits, limited recreational
uses, mineral extraction, or greenbelts connecting permanent open space areas may be
compatible with this designation.

The Extractive overlay designation is applied only to areas containing economically or
potentially economically extractable mineral resources. This designation promotes extraction
as the pnncipal and dominant use, but allows other uses where they would not preclude the
future extraction of the mineral resources. .

Zoning for the property is 5-82 Extractive over approximately 420 acres of the site and A·70
General Agriculture over the remainder.

8. Other Public agencies whose approval is required:

County of San Diego: Major Use Permit
California Department of Fish & Game, Streambed Alteration Agreement.
U.S. Army Corps of Engineers, Nationwide Section 404 Permit.
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EVALUATION OF ENVIRONMENTAL IMPACTS

1) A brief explanation is required for all answers except "No Impact" answers
that are adequately supported by the information sources a lead agency cites
in the parenthesis following each question. A "No Impact" answer is
adequately supported if the referenced information sources show that the
impact simply does not apply to projects like the one involved. A "No
Impact" answer should be explained where it is based on project-specific
factors as well as general standards.

2) All answers must take account of the whole action involved. including off-site
as well as on-site, cumulative as well as project-level, indirect as well as
direct, and construction as well as operational impacts.

3) "Potentially Significant Impact" is appropriate if there is substantial
evidence that an effect is significant. If there are one or more "Potentially
Significant Impact" entries when the determination is made. and EIR is
required.

4) "Potentially Significant Unless Mitigation Incorporated" applies where the
incorporation of mitigation measures has reduced an effect from "Potentially
Significant Impact" to a "Less than Significant Impact." The lead agency
must describe the mitigation measure, and briefly explain how they reduce
the effect to a less than significant level.

5) Earlier analyses may be used where. pursuant to the tiering, program EIR, or
other CEQA process. an effect has been adequately analyzed in an earlier EIR
or negative declaration. Section 15063 (c) (3) (D). Earlier analyses are
discussed in Section XVII at the end of the checklist.

6) Lead agencies are encouraged to incorporate into the checklist references to'
information sources for potential impacts. References to a previously
prepared or outside document should, where appropriate. include a
reference to the page or pages where the statement is substantiated.

ENVIRONMENTAL FACTORS POTENTIALLY AFFECTED

The following factors checked below would be potentially affected by this
project. involving at least one impact that is "Potentially Significant Impact" as
indicated by the checklist on the following pages.

_Lt/_ Land Use and Planning
N/A Population and Housing
N/A Geological Problems
-".."Lt/_ Water
N/A Air Quality

t/ Transportation/Circulation
_L......,...-BiologicalResources
_Lt/_' Energy & Mineral Resources

,:":",,:,,t/r-_Hazards
N/A Noise

t/ Mandatory Findings of Significance
N/A Public Services
N/A Utilities & Service Systems
_z..t/.,...- Aesthetics

.... Cultural Resources
t/ Recreation

5



Potentially
Significant
~

Potentially
Significant
Unless
Mitigation

'ncorporated
No
~

Less Than
Significant
~

n. POPULATION & HOUSING.
a) Cumulatively exceed offlctal regional

or local population projections?

b) Induce substantial growth in an area
either directly or indirectly?

c) Displace existing housing? ~

Explanation: The project is a proposal to construct a 36-hole golfing complex complete with club
house, driving range, and maintenance facilities. Residential development is not part of this
proposal. However, the project will provide the existing population with needed recreational and
employment opportunities. No direct or indirect population growth would be expected as no
housing is proposed and employment opportunities would be limited. However, golfing projects
are known to increase area property value and therefore could induce growth in the immediate
vicinity. However, any growth which could result from the development of the golfing facility
would be requiredto respect development policies and zoning established for the project vicinity.
The project will result in the removal of three residential dwellings which support existing
agricultural uses. No replacement of these dwellings is necessary to support the project.
Adequate housing stock is available within the nearby community.

Potentially
Significant

lJnimgl

Potentially
Significant
Unless
Mitigation
Inco!pOrated

No
!mllm

m. GEOLOGICAL PROBlEMS.
a) Fault rupture?

b) Seismic ground shaking?

c) Seismic ground failure?

d) Seiche. tsunami, or volcanic hazard?

e) Landslides or mudflows?

f) Erosion. changes in topography or
unstable soil conditions from
excavation. grading, or fill? .-tL

g) Subsidence of the land? -!L
h) -Expansive soils? -!L
1) Unique geologic or physical features? .-tL

Explanation: The project site lies within the Foothills Physiographic province of San Diego
County. This is a transitional area between the mountainous'areas to the east and the coastal
plain. The geologic setting is dominated by the granitic rocks of the Southem Califomia Batholith.
This formation is expressed in rock outcroppings and low hills that become more prominent to the
east. The Sail Diego River cuts through the foothills in this area as it descends toward the Pacific
Ocean. In this stretch of the river, the channel gradient has been reduced resulting in the
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deposition of sand sized particles across the historic flood plain. This process has resulted in the
formation of a broad, nearly level, alluvial plain overlying the granitic basement rocks.

The EI Monte Golf Course is proposed within an area of relative seismic safety. No faults are
known to traverse the project site. The Rose Canyon Fault zone is located approximately 18
miles west of the site. Although this fault zone is currently classified as potentially active, recent
earthquake activity along faults in the southem extension of the Rose Canyon Fault zone
indicates that this zone could be reclassified as active. Other active fault zones in the region that
could possibly affect the project site include; the Coronado Banks and San Clemente Fault zones
to the west, the Elsinore and San Jacinto Fault zones to the northeast, and the Agua Blance and
San Miguel Fault zones to the south.

The most likely geologic hazard to affect the site is ground shaking as a result of movement along
one of the major active fault zones mentioned above. The following table shows the relative
distance of active fault zones from the project site along with the expected maximum probable
earthquake.

Rose Canyon
Elsinore
Coronado Banks
San Jacinto
San Clemente

18 miles
25 miles
29 miles
49 miles
57 miles

Maximum Probable
EarthquakeFault Zone Distance

6.5 magmtude
7,3 magnitude
6.5 magnitude
7.8 magnitude
7.3 magnitude

Major seismic events are likely to be the result of movement along the Elsinore or San Jacinto
Fault zone. Recently there have been several earthquakes of magnitude as high as 4.0 on the
Rose Canyon Fault zone and earthquakes of this magnitude or less are common along the
Coronado Banks fault zone. .

The City of San Diego Water Utilities Department operates and maintains the EI Capitan
Reservoir and dam. This dam is monitored regularly by the City and Califomia Department of
Safety of Dams. In addition, seismic safety studies have been performed to determine the
structures stability against the maximum expected seismic event. This study found the dam to be
safe for maximum water storage capabilities.

The U. S. Department of Agriculture Soil Conservation Service, San Diego County Soil Survey
(Bowman, 1973) identifies that the Tujunga Sand and Visalia sandy loam soil series are
represented on the project site. In addition, areas within the San Diego River floodway are
distinguished as Riverwash.

Tujunga Sand is a recently formed soil derived from granitic alluvium found on alluvial fans and
flood plains with slopes of less than 5 percent. Tujunga Sand exhibits a poorly differentiated
horizonation, are low in fertility, and are highly permeable. Typical uses for Tujunga Sands is for
avocados, flowers, and truck crops. Other uses common to this soils would include rangelands
and golf courses.

The Visalia series consists of moderately well drained, very deep sandy loams derived from
granitic alluvium. These soils are on alluvial fans and flood plains and have slopes of 0 to 15
percent. Visalia series may be used for a variety of agricultural uses.

Due to the high permeability of these soils, the erosion hazard is slight. The proposed
improvements would result in short term disturbance of the site for grading to build the golfing
facilities, however, no significant increases in surface runoff and/or soil erosion should be
expected due to the non-intensive nature of the improvements and low soil erosion hazard
endemic to the soils.
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IV. WATER.

a) Changes in absorption rates. drainage
patterns. or the rate and amount of
surface runoff?

b) Exposure of people or property to water
related hazards such as flooding? ~

c) Discharge into surface water or other
alteration of surface water quality? ~

d) Changes in the amount of surface
water in any water body? ~

e) Changes in currents. of the course or
direction of water movements? ~

f) Change in the quantity of ground
waters. either through direct additions
or withdrawals. or through interception
of an aquifer by cuts or excavations or
through substantial loss of groundwater
recharge capability? ~

g) Altered direction or rate of flow of
groundwater? -fL'

h) Impacts to groundwater quality? ~

1) Substantial reduction in the amount
of groundwater otherwise available
for public water supplies? _~

Explanation: The historic floodplain of the San Diego River occupied a wide area within the EI
Monte Valley. Mineral extraction within the channel has resulted in the development of a broad
floodway which would contain all but the largest runoff events. In addition to these channel
modifications, the San Diego River is controlled by EI Capitan Reservoir approximately three mile
east of the proposed project. As a result of these influences, the San Diego River no longer
floods the entire valley during periods of high runoff.
The project should be evaluated to determine if changes in the existing drainage pattem of the
affected properties would be altered such that off site areas would be negatively impacted by
increased surface water flow impacts. This will require the completion of surface hydrology
studies to identify existing conditions and determine mitigationmeasures to eliminate the potential
for changes which could negatively impact the dynamics of the floodway.
Golf Course operations will result in irrigation and fertilizing of landscaping and lawn areas. These
activities could result in discharges of nutrient laden surface waters into the San Diego River and
subsurface water table. Studies should be completed to determine the potential for the project to
significantly impact the quantity and quality of surface water flows within the San Diego River.
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The project would not be expected to result in significant increases in surface runoff dUring
precipitation events. Only a small area of the site will be developed such that water infiltration
would be affected. These areas would include the parking lot, maintenance facilities and club
house. All other areas would be maintained as lawns or landscaping. The high permeability of
the native topsoils will result in the rapid absorption of precipitation and runoff waters.

Impacts to groundwater could be realized if excessive pumping for irrigation purposes should
occur or if excessive fertilizers used in landscape/lawn maintenance were to infiltrate into the
water table. Where ever possible, existing data should be used to determine the potential for the
project to result in a significant reduction of water availability in the project vicinity. If problems are
identified, mitigation measures should be developed to reduce the potential for significant impacts.
Existing ground water quality data along with the Helix Water District's water monitoring program
should be described. As necessary, management parameters should be developed to insure
maintenance of existing groundwater quality characteristics.

Potentially
Significant
!lJlI2m

Potentially
Signijicant
Unless
Mitigation

IOOOrporated

Less Than
Significant

1lnJ2m
No
~

V. AIR QUALITY.

a) Violate any air quality standard or
contribute to an existing or projected
air quality violation?

b) Expose sensitive receptors to
pollutants?

c) Alter air movement. moisture. or
temperature. or cause any change in
climate?

d) Create objectionable odors?

Explanation:

a) The project is a proposal to build and operate a 36-hole golf course and associated facilities.
During construction operations, fugitive dust emissions should be expected. However,
these activities are controlled by adherence to the County Grading Ordinance and their short
term nature. The project will result in an increase in vehicular traffic (max 1,200 ADT) which
will result in increased vehicle emissions. Emissions factors were calculated to determine if
significant increases could be expected by implementation of this project. These calculations
assumed that 25% of total vehicle trips originated within 7 miles of the site, 60% originated
within 15 miles of the site, with the remaining 15% originating within 20 miles of the site. The
following is a listing of expected emissions increases:

Pounds/Day
CO TOG ROG NOx

Particulates
Tire Ware Exhaust

270.37 25.22 22.41 BO.55 15.2 4.27

These increases would occur over a broad regional area and are not considered to be
significant. Emissions from operations equipment (e.g., lawn mowers, service vehicles, etc.)
are expected to be minimal.

b) Construction and/or operations of the golfing facility would not be expected to introduce
significant air pollutants into the project Vicinity. Operation of the facility will likely reduce
overall particulate emissions through the elimination of agricultural uses on the project site.

11



c) No significant changes in air movements,or significant changes in climatic conditionswould
be expected. No barriers to air movement would result.

d) The creation of objectionable orders would not be expected. However, the location of the
golfing facility directly adjacent to an operating dairy would introduce site visitors to livestock
odors. This is not seen as-a significant adverse impact. The dairy is an existing condition of
the environmental setting.

Potentially
Significant
~

Potentially
Significant
Unless

Mitigation
Incorporated

No
~

Lsss Than
Significant
~

VI. TRANSPORTATION/CIRCULATION.

a) Increased vehicle trips or traffic
congestion?

b) Hazards to safety from design
features or incompatible uses?

c) Inadequate emergency access or
access to nearby uses?

d) Insufficient parking capacity on-site
or off-site?

e) Hazards or barriers for pedestrians
or bicyclists?

f) Conflicts with adopted policies
supporting transportation?

g) Rail. waterborne. or traffic impacts?

Explanation: Existing roadway conditions find EIMonte Road improved to two travel lanes with
a 22-foot paved surface. Existing roadway traffic is approximately 1,500 ADT along EI Monte
Road. However, weekend traffic increases significantly with public use of EI Capitan Reservoir
and EI Monte County Park located east of the proposed project site. The San Diego County
Public Works Dept. notes that the EI Monte Road/LakeJennings Park Road intersection currently
operates at a moderate level of service (LOS B).
The project would increase roadway traffic in the project vicinity. Roadway traffic is expected to
increase by approximately 1,200 Average Daily Trips (ADT), including delivery trucks, to the site.
With minor exceptions, this traffic is expected to be passenger car traffic. Although existing traffic
flow conditions are good, a traffic study should be completed to detennine if significant impacts to
public safety, and circulation would result from the project.
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Explanation: Current conditions find the project site fully disturbed by agricultural use and past
extractive activities within the San Diego River floodway. These conditions have resulted in the
elimination of endemic natural habitats. However, riparian vegetation associated with river
channels are important biological corridors. A preliminary biological investigation prepared for the
site identified Riparian Scrub, Relict Floodplain Vegetation and Active and Fallow Agricultural
Vegetation on the project site. No protected species were identified on the project site during the
preliminary biological survey, although their occurrence is possible as habitat for these species
exists (l.e., least Bell's Vireo, Southwestem Willow Flycatcher, and Arroyo Southwestern Toad).
A focused survey for the least Bell's Vireo was conducted during the early summer of 1994. The
target species was not identified during these surveys. In addition, Southwestern Willow .
Flycatcher, and the Arroyo Southwestern Toad, which are known to occupy similar habitats, were
not detected during the biological surveys of the project site. Additional surveys were conducted
during the spring of 1996. No listed species were detected on the project site.
Although the project does not propose disturbance to the floodway, the project would introduce
an intensive recreational use adjacent to an important biological corridor. This is cause for
significant biological concern. As such, biological issues should be addressed in the EIR.
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Unless
Mitigation
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Potentially
Significant
Jmwl

VB. BIOLOGICAL RESOURCES.
a) Endangered, threatened or rare

species of their habitats? -~b) Locally designated species? -~
c) Locally designated natural

comm urn ties? -~
d) Wetland habitat? -~
e) Wildlife dispersal or migration

corridors? _1!

Potentially
Significant
Imwl

VUI. ENERGY & MINERAL RESOURCES.

a) Conflict with adopted energy
conservation plans?

b) Use non-renewable resources in a
wasteful and inefficient manner?

c) Result in the loss of availability of
known mineral resource that would be
of future value to the region and the
residents of the state?

Potentially
SigniflC8l1t
Unless
Mitigation
InCQmollllad

Lass Than
SigniflC8l11
~

No
Jmwl

Lass Than
Signif1C8nt
~

No
Jmwl

_1!

Explanation:

a) The project would not be expected to utilize large quantities of energy resources. In addition
no emergency conservation plans are established for the project vicinity.

b) No non-renewable resources would be utilized by the project.
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c I The Califomla Department of Mines and Geology Special Report No. 153 (CDMG, No. 153,
1983) identified the alluvial materials on the project site as Regionally Significant in its
classification of Westem San Diego Coun!y aggregate resources. The sand resources on
the project site are relatively free of impurities and can be used as a constituent of concrete
with only minimal processing. High quality sand sources, such as those on the project site,
have been diminished in westem San Diego County by past extraction and development, or
have become unavailable due to sensitive environmental concerns. Approval of an
intensive land use on the project site would limit the potential for future mineral extraction on
the project site. However, the low intensity of development proposed for the project site
would not preclude future mineral extraction should these activities become important.

Potentially
Significant
Unless
Mitigation
Incorporated

Potentially
Significant
~

Less Than
Sign~icant

1mgBcI
No
~

IX. HAZARDS.

a) A risk of accidental explosion or
release of hazardous substances? _~

b) Possible interference with an
emergency response plan or
emergency evacuation plan?

c I The creation of any health hazard or
potential health hazard?

dl 'Exposure of people to existing
sources of potential health hazards?

eI Increased fire hazard in areas with
flammable brush. grass. or trees?

Explanation:

a) Although the project is currently in the early stages of plan development, it should be
assumed that dally operations would result in the use of fertilizers, pesticides, and fuel for
power equipment. Storage of these materials on the project site would likely be necessary.
However, storage and use of fertilizers, pesticides and fuels would be required to follow
storage protocol for public facilities as required by environmental health regulations.
Compliance with these regulations would eliminate the potential for significant impacts.
However, the use of fertilizers, pesticides and fuels should be evaluated as a component of
a groundwater quality study. If significant impacts are identified, mitigation measures should
be identified to reduce impacts to below significance thresholds.

b) The project does not interfere with the emergency response plan for the Lakeside area.

c) The project area has been used continuously for agricultural production for many years.
. Agricultural production areas have been noted for high occurrences of San Joaquin Valley
Fever (Coccidioides immidis). Coccidioides immidis is a soil pathogen which is known to
occur in surficial soils with a high fraction of silt in the soil matrix. Dlsnrrbance of surficial soils
can result in the dispersion of bacterial spores through the air. Where these spores come
into contact with persons of low resistance, flu like symptoms can result. These symptoms
can be quite severe in persons of low tolerance, and have been reported to cause death in
some cases.

14

I
"

,I
II
I
I
t
~I
,I:'
I
I'.-.
,j
,I
I
I'
·t
f
I
,I



I
I
I,
I
I
I
I
I
I,
I
I
I
'I
I
I
I
I

The San Diego County Department of Health Services maintains records to track the
reported occurrences of Valley Fever by geographical area. Although 59 cases of Valley
Fever were reported in 1994, no reports of Valley Fever have been reported in the Lakeside
area over the past 5 years. Therefore, it is likely that the soil conditions favorable to the
occurrence of Coccidioides immidis are not present in the project vicinity.

d) The proposed golf course project is planned adjacent to the San Diego River floodway.
High volume flood flows have been known to occur on the river in periods of high
precipitation. However, the 1OO-yearmagnitude flood would be contained almost entirely
within the existing floodway. Because flood flows are infrequent and generally contained by
the existing floodway, no significant public safety impacts would be expected ..

Other public safety impacts to consider would be the location of EI Capitan Reservoir up
stream of the project site. Should a dam break occur, lar~e quantities of water could flood the
project site. However, the City of San Diego Water Utilities Department reports that Dam
Safety Surveys are conducted annually to certify the safety of these structures against the
maximum probable seismic event. As such, the potential for dam rupture is not considered to
be a significant public safety concem of the project.

No increase in fire hazard would be expected. No structures are planned within areas of
known fire hazard. Proposed development of an irrigated landscape will limit the potential for
wildland fires.

e)

Potentially
Significant
!lImm

Potentially
Significant
Unless
Mitigation
Incomorated

Less Than
Significant
!lImm

No .
!lImm

X NOISE.

a) Increase in existing noise levels? -~
b) Exposure of people to sever noise

levels?

Explanation:

a) Existing conditions find road way traffic at approximately 1,500 ADT. This traffic level
produces noise levels of 57.9 dBA at 50 feet from the center of the roadway. Project induced
traffic would increase ADT to 2,700. This increase would result in a 2.3 dBA increase.
Increases of less than 3 dBA are not generally perceptible. Therefore, the calculated
increase of 2.3 dBA would not be noticeable. Existing plus project noise levels would be
below County standards. Therefore, no significant impacts would result.

b) During construction operations, heavy equipment noise will be evident. Heavy equipment
noise can be severe. However, required compliance with the County Noise Ordinance limits
the duration of construction equipment operations on a daily basis. In addition, these noise
sources will not persist over an extended period.
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XL PUBLIC SERVICES.

a) Fire protection? -~
b) Police protection? --' -~
c) Schools? -~
d) Maintenance of public facilities.

Including roads? -~
e) Other governmental services? -~
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1llJIlW

Potentially
Significant
Unless
Mitigation
Inco!pOmted

Lass Then
SigniflCSllt

1llJIlW
No

1llJIlW
xm. AESTHETICS.

a) Affect a scenic vista or scenic
highway?

b) Have a demonstrable negative
aesthetic effect?

c) Create light or glare?

Explanation:

a) EI Monte Valley is identified as a scenic corridor by the Lakeside Community Plan.
Development of a golf course would result in the development of a green belt adjacent to the
San Diego River floodway. These improvements would be continuously maintained for
recreational activities proposed with use of the site. However, development of the site to
golf course uses would change the character of the project vicinity from rural residential and
agricultural to a manicured recreational setting. Some viewers may consider these changes to
be significant adverse visual impacts. Issues relating to visual impacts should be analyzed
in anEIR.

b) See comment XIII a) above.

c) If night time operations were conducted at the driving range, nuisance light and glare
conditions could occur. However, these impacts would be localized to a realtively small area
of the site. As SUCh,significant light and glare impacts would not be expected.

Potentially
SigniflCSllt

1llJIlW

Potentially
Significant
Unless
Mitigation
Incomorated

Lass Then
Significant
1IDlm£l

No
1llJIlW

XIV. CULTURAL RESOURCES.
a) Disturb paleontological resources?

b) Disturb archaeological resources?

c) Affect historical resources?

d) Have the potential to cause a
physical change which would affect
unique ethnic cultural values? _~

e) Restrict existing religious or sacred
uses within the potential impact area?_tL

Explanation: The project is a proposal to construct and operate a 36·hole golfing facility on an
soc-acre site. The project site is located adjacent to a locally prominent natural resource, the San
Diego River. This area is known for its prehistoric use by Native Americans. Therefore, an
archaeologicaVhistorical survey should be conducted for the project site to determine the potential
for significant impacts, and where necessary, identify mitigation/avoidance measures.
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xv. RECREATION.

a) Increases the demand for
neighborhood or regional parks or
other recreational facilities?

b) Affect existing recreational .
opportunities _!!

Explanation: The project is a proposal to construct and operate a 36-hole golfing facility on an
500-acre site. The recreationalnature of this projectwould add to the recreational opportunities
available to the existing population in San Diego County. Although the project would not result in
the direct need for new or additional recreationalfacilities, portions of the property, including the
San Diego River floodway, are used for equestrian trail riding. Development of the property for
golfing purposes could eliminate the use of upland areas adjacent to the San Diego River
floodway for trail riding purposes. The project's potential to impact these recreational activities
should be thoroughly examined to determine the potential for significant impacts to these
activities. This analysis should include a thorough review of the Lakeside Community Plan
policies regarding the development and maintenanceof riding trails.

XVI. MANDATORY FINDINGS OF SIGNIFICANCE.
Potentially
SigniflC8llt

Less ThanPotentially Unless
Significant Mitigation Significant No
l!Ilwl InCQrpomted l!Ilwl l!Ilwl

a) Does the project have the potential to
degrade the quality of the environment,
substantially reduce the habitat of a fish
or wildlife species, cause a fish or wildlife
population to drop below. self-sustaining
levels, threaten to eliminate a plant
or animal community, reduce the number
or restrict the range of a rare or plant
or animal or eliminate important endan-
gered examples of the major periods
of California history or prehistory? _!!

b) Does the project have the potential to
achieve short-term, to the disadvantage
. of long-term, environmental goals? _!!

c) Does the project have impacts
that are individually limited, but
cumulatively considerable? _!!

d) Does the project have environmental
effects which will cause substantial
. adverse effects on human beings, either
directly or indirectly? _!!
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Explanation: Based on a preliminary of the proposed EI Monte Golf Course proposal, it has
been determined that the project has the potential to result in significant adverseenvironmental
impacts. An Environmental Impact Report shall be prepared to address the following specific
issues as they relate to the project proposal:

1. Land Use ,
2. Surface and Ground Water
3. Transportation/Circulation
4. BiologicalResources
5. Agricultural/MineralResources
6. Aesthetics
7. Cultural Resources
8. Recreation

The following mandatory sections should also be addressed in the EIR:
• Effects Not Found to be Significant.
• Alternatives to the ProposedAction.
• Cumulative Impacts to the ProposedAction.
• The Relationship Between Local Short-Term Uses of Man's Environment and the

Maintenanceand Enhancementof Long-TermProductivity.
• Any Significant Irreversible Environmental Changes Which Would Be Involved in the

ProposedAction Should It Be Implemented.
• The Growth-Inducing Impact of the ProposedAction.
• Organizations and Persons Consulted.

DETERMINATION

__ On the basis of this initial evaluation:

__ I find the proposed project COULD NOT have a Significant effect on the
environment, and a NEGATIVE DECLARATION will be prepared.

__ I find that although the proposed project could have as significant effect on
the environment, there will not be a significant effect in this case because
the mitigation measures described in the environmental checklist, have been
added to the project. A NEGATIVE DECLARATION will be prepared.

_LI find the proposed project MAY have a significant effect on the
environment, and an ENVIRONMENTAL IMPACT' REPORT is required.

__ I find that the proposed project MAY have a Significant effect(s) on the
environment, but at least one effect 1) has been adequately analyzed in an
earlier document pursuant to applicable legal standards, and 2) has been
addressed by mitigation measures based on the earlier analysis as described
in this checklist, if the effect is a "potentially significant impact" or
"potentially Significant unless mitigated." An ENVIRONMENTAL IMPACT
REPORT is required. but it must analyze only the effects that remain to be
addressed. '
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__ I find that although the proposed project could have a significant effect on
the environment, there WILL NOT be a significant effect in this case because
all potentially significant effects (a) have been analyzed adequately in an
earlier EIR pursuant to applicable standards and (b) have been avoided or
mitigated pursuant that earlier EIR, including revisions or mitigation
measures that are imposed upon the proposed project.

Signature Date

Helix Water pistrict
Staff For
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1.0 Introduction

The purpose of this report is to document the methodologies, assumptions and findings of the traffic
impact study conducted for the proposed EI Monte Golf Course project. Katz, Okitsu & Associates,
in cooperation with Enviromine, Inc., was retained by the Helix Water District to prepare the neces-
sary transportation/traffic engineering documents in support of an Environmental Impact Report
being prepared for the project.

This report documents existing conditions in the project vicinity and evaluates future traffic impacts
and operational issues that may result from the project.

Project Description

The proposed project consists of two 18-hole golf courses and a 9-hole practice course with an ac-
companying clubhouse. The project site is located on EI Monte Roaq in the unincorporated area of
eastern San Diego County known as the EI Monte Valley. Access to the project will betaken from EI
Monte Road, east of Lake Jennings Park Road, and regional access will be provided from Interstate
8 and State Route 67. Figure 1 shows the project vicinity, and Figure 2 shows the project location.
Figure 3 shows the project site plan.

Background

The project site is located in the jurisdiction of the County of San Diego, and the County Department
of Planning and Land Use was consulted prior to the preparation of this study. Based on discus-
sions with the County, the key issues to be addressed in this analysis are the impact of the project
on the daily and peak hour operations on the nearby circulation system, especially at the interchange
of Interstate 8 at Lake Jennings Park Road and at SR-67 at Mapleview Road.

Study Approach

The approach for conducting this analysis is to document existing conditions on the study area cir-
culation network and to determine future project impacts. The following conditions are included in
this analysis:

• Existing (Year 1996) Conditions
• Future (Year 1998) Conditions
• Future (Year 1998) Conditions with the Project

The analysis consists of an evaluation of daily roadway segment operations and peak hour intersec-
, tion operations during morning and evening peak hours.

4
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2.0 ANALYSIS METHODS

This section details the assumptions. methodologies and standards used to evaluate existing and
future conditions in the study area.

TRAFFIC IMPACT STlIDY AREA

The SANDAG Congestion Management Plan (CMP) requires a traffic analysis for all large-scale
projects that generate at least 2,400 daily trips or 200 or more peak hour trips. Locations must be
studied where the project adds more than 50 or more peak hour trips in one direction to a regionally
significant arterial (RSA) or more than 150 peak hour trips in one direction to a freeway. If this
threshold is met. all intersections on the RSA network where peak hour traffic volume increases may
exceed 50 vehicles must be analyzed closely. The proposed project does not meet the trip
generation threshold, so a detailed CMP level of analysis is not required.

The County of San Diego was consulted in the definition of the study area for the project. The study
must analyze site access and major roadway segments and intersections that would- potentially be
impacted by the project. The following intersections are expected to meet the above criteria and are
studied in this report:

• State Route 67 at Mapleview Street
• Lake Jennings Park Road at EI Monte Road/Julian Avenue
• Lake Jennings Park Road at 1-8 Westbound Ramps
• Lake Jennings Park Road at 1-8 Eastbound Ramps

No other intersections are expected to be significantly impacted by the project.

METHODOLOGIES

All of the traffic analysis methodologies described in this section are based upon the concept of
traffic "Level of Service." This concept is fundamental to many forms of traffic analysis. Level of
service measures are a method of quantifying the degree of freedom or restriction roadway users
experience. Level of service is a report card scale ranging from A to F which describes the varying
conditions on a roadway during a specific time interval of study. Brief definitions of level of service
are shown in Appendix A, Table A-1

Roadway Segments

Traffic conditions on roadway segments are often defined by comparing the capacity of the roadway
to the volume of traffic that the roadway serves on a typical day. Based on a series of thresholds
defined by the municipality for various classifications of roadways, daily level of service for particular
segments can be defined. Table A·2 summarizes the County of San Diego Roadway Level of
Service guidelines.

These thresholds shown above are not intended to serve as an exact descriptor of the actual
operating condition on the roadway, as the capacity is subject to a number of factors. These factors

8
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include pavement width, access to cross street and driveways, intersection signal timing, spacing,
and geometry; and on-street parking. The actual functional capacity of a roadway is based on the
ability of arterial intersection to accommodate peak hour volumes. Efficient design of intersections to
achieve acceptable levels of service during peak hours of demand could result in higher capacities
on the roadway.

Signalized Intersections

Traffic conditions along urban and suburban roadways and highways are most significant during
peak hours at signalized intersections. Traffic conditions are normally focused on these intersections
during the peak hours of the day. '

Traffic conditions are evaluated in the City of San Diego using the methodology and procedures
outlined in the Highway Capacity Manual, 1995 Edition (HCM), a publication of the Transportation
Research Board. Chapter 9 of the HCM is devoted to analysis of signalized intersections. The
methodology in this chapter is based upon measurements or forecasts of average vehicle stopped
delay for traffic passing through the subject signalized intersection. Table A-3 summarizes the level
of service criteria used in HCM operational analysis method for signalized intersections.

Unslgnallzed Intersections

Chapter 10 of the 1994 Highway Capacity Manual describes the currently accepted methodology for
estimating level of service for unsignalized intersections. The method for two-way stop controlled
intersections predicts level of service by estimating the average total delay experienced by the stop-
ping drivers. Delay is arrived at by predicting the average amount of time a driver at the stop line
must wait to receive an acceptable gap in the conflicting traffic stream; other factors are considered
as well. The model assumes random arrival of vehicles at the intersection, which is often not the
case if nearby intersections are controlled by traffic signals, but methods are available to correct for
such a condition if necessary. Table A-4 shows the criteria for level of service for the two-way stop
controlled intersections in the project area.

For all-way stop controlled intersections, the Chapter 10 Highway Capacity Analysis Manual was
was used. This method calculates average stop delay for all vehicles entering the intersection. De-
lay is report per approach as well as the intersection as a whole. Table A-5 summarizes the
relationship between approach delay and level of service.

Usually, the potential need for future traffic controls at a stop-controlled intersection is more
significant than the peak hour level of service. This analysis is conducted by evaluating the
intersection for ''warrants" for traffic signals or for all-way stop controls. These warrants are published
by the Federal Highway Administration and by Caltrans and are widely used and accepted. The
warrants consider many factors related to traffic volume, speed, accident experience, and others. to
determine whether additional traffic controls would be a benefit to traffic. These warrant analyses are
not based upon level of service, but they do determine the appropriate methodology for determining
level of service.

STANDARDS

For roadway segments, the County of San Diego recommends that arterial segments generally
achieve LOS C or better. Level of service 0 is a commonly accepted minimum standard for peak

9'
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hour intersection conditions in urbanized communities. The County of San Diego has adopted this
level of service standard.

TRAFFIC DATA

Existing average daily traffic data was obtained from the County of San Diego Traffic Engineering
Division and the San Diego Association of Govemments' (SANDAG) San Diego Region Average
Weekday Traffic Volumes 1991·1995, dated April 1996. Supplemental counts were conducted by
Southland Car Counters in August 1996, specifically for this study. Appendix B contains a summary
of the 24·hour machine counts taken on Lake Jennings Park Road and EI Monte Road.

10
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3.0 EXISTING CONDITIONS

EXISTING CIRCULATION NETWORK

The study area is located to the north of Interstate 8 and east of State Route 67 in the unincorpo-
rated area of San Diego County, as shown in Figure 1. The project would take access from EI
Monte Road. Figure 4 shows the existing study area network and intersection channelization.

State Route 67 (San Vicente Freeway)
Classified as a freeway on the County of San Diego's Circulation Element, State Route 67 (SR-67)
provides north-south access from Interstate 8 (1-8) to the community of Ramona, where it meets
State Route 78. Traffic volumes on SA 67 average 24.500 vehicles daily (ADT). At the intersection
of Mapleview Street, State Route 67 crosses at grade, with traffic signals controlling each approach.

Mapleview Street/Lake Jennings Park Road (SA810)
Mapleview Street (SA810) runs east-west from Channel Road (SC1910) to its terminus east of Vista
Del Capitan. Between Channel Road (SC1910) and SR-67, Mapleview Street (SA810) is classified
as a Major arterial and carries approximately 7,000 ADT on two travel lanes separated by a double
yellow stripe in most locations. East of SR-67, Mapleview Street (SA810) is classified as a Prime
arterial and carries approximately 20,400 ADT. Speed limits on Maple'liew Street (SA810) are
posted at 40 miles per hour (mph) and no on-street parking is allowed. Mapleview Street (SA810) is
striped for a bike lane, and curb, gutter and sidewalk improvements are in place for the majority of
the street. East of Pino Drive, Mapleview Street runs eastward as an unclassified residential collec-
tor to its terminus just past Vista del Capitan.

The intersection of Mapleview Street (SA810) at State Route 67 is located less than 120 feet east of. .
its intersection with Maine Avenue. The next intersection to the east, Vine Street, is located less
than 100 feet from Maine Avenue. Left turns to and from Vine Street are currently prohibited by
permanent-type channelizers imbedded in the center of Mapleview Street. The combination of the
short left turn storage space for westbound vehicles on Maine Avenue and the long delays for vehi-
cles accessing State Route 67 at grade result in the blockage of Maine Avenue. The County has
attempted to ease this congestion by prohibiting left tums in and out from Vine Street.

Lake Jennings Park Road serves as the extension of SA810 where Mapleview Street diverges to the
east. Lake Jenninqs Park Road (SA810) classified as a Prime arterial on the County's Circulation
Element between Mapleview Street and EI Monte Road (SC1910). Between Mapleview Street and
EI Monte Road, Lake Jennings Park Road is currently constructed as a four lane Major arterial with a
bike lane and is separated by a painted median. Speed limits are posted at 50 mph and on-street
parking is not allowed. For the most part, curb, gutter and sidewalk. improvements are in place.

From south of EI Monte Road (SC1910) to Jack Oak Road, Lake Jennings Park Road is classified
as a Major Street and is constructed with two lanes southbound and one lane northbound. North-
bound and southbound traffic are separated by a painted double yellow stripe. Existing pavement
width on Lake Jennings Park Road (SA810) south of EI Monte Road is 64 feet. No curb, gutter, or
sidewalk improvements are in place, and on-street parking is not allowed. Speed limits are posted at
40 mph. In the immediate study area, daily traffic volumes on Lake Jennings Park Road (SA810)
north and south of Julian Avenue/EI Monte Road (SC191 0) were found to be 9,900 and 11,150 ADT,

11
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respectively. South of Jack Oak Road, Lake Jennings Park Road (SA810) narrows to one lane in
each direction, separated by a painted yellow stripe.

Julian Avenue!c! Monte Road {SA 1910)
Julian Avenue (SA1910) provides east-west connection from Channel Road (SC1910) to EI Monte
Road. From Lake Jennings Park Road (SA810) to Los Coches Road (SF14oo), Julian Avenue is
classified as a Light Collector and carries approximately 9,000 ADT on two travel lanes separated by
a painted double yellow stripe. Julian Avenue is posted at 40 mph, and no on-street parking is al-
lowed. From the intersection of Julian Avenue at Lake Jennings Park Road to approximately 400
feet west, curb, gutter, and sidewalk improvements are in place. Westward from that point, the
roadway is unimproved, except at intersections.

EI Monte Road (SA1910) continues eastward from Lake Jennings Park Road and provides access
to the EI Capitan Reservoir and the project site. EI Monte Road (SA1910) is classified as a Light
Collector roadway and carries approximately 2,300 ADT. EI Monte Road is striped for two lanes of
traffic, separated by a double yellow painted stripe. No posted speed limit signs were observed, nor
are there existing sidewalk, curb or gutter improvements in place.

Willow Road (SA820)
Willow Road (SA820) runs parallel and to the north of EI Monte Road. north of the San Diego River.
Classified as a Light Collector facility, Willow Road provides access to SR·57 and continues east-
ward .past Wildcat Canyon Road and the southem portion of the Louis A. Seltzer County Park. East
of the park property, the Willow Road Extension is a private unpaved road and runs along the north·
ern edge of the project site. Willow Road crosses the river and connects to EI Monte Road through
the Van Omerring Dairy. This is also a private road.

13
EI Monte Golf Course.
TraIfic Impact Analysis

I
I
I,
I
,1
I
I
I
I
I
I
I
I
I
I
I
I
I



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

~ Katz, Okitsu & Associates
..-~ Traffic £n_~lllurs and Transportanon Hanners

ROADWAY SEGMENT CONDmONS

The County of San Diego General Plan Public Facility Element states that LOS C be the minimum
desired level of service for County roads. To determine existing service levels on study area road-
way segments, we compared the County of San Diego's adopted ADT thresholds for LOS. the daily
capacity of the study area roadway segments, and the existing volumes in the study area. Table 1
and Figure 5 present the results this analysis.

Table 1
Existing Roadway Segment Conditions

Classlflcatlonl Maximum Existing
Roadway Segment Lanes Recommended ADT LOS

Volume"
Lake Jennings Park Road SAS10)

Northof EIMonteRoad Major/4 29,600 9,900 A
Southof EIMonte Road Collector/3" 20,600 11,150 A
Northof Interstate8 Lt. Collector/2 7,100 11,800 E
EI Monte Road (SC1910)

Eastof Lake Jennings Park Road Lt. Collector/2 7,100 2,300 B
Mspleview Street (SAS10) -

Eastof State Route67 Collector/4 27,400 20,400 B
Julian Avenue (SC1910)

West of Lake Jennings Park Road Ll.Coliector/2 7,100 9,000 0
Note: 'LOS C capacity

"3-lane Collectorcapacityestimatedbasedon 3,4 of 4·laneCollectorcapacity.

As shown on Table 1, two roadway segments currently exceed their LOS C capacity. These seg-
ments are Julian Avenue, west of Lake Jennings Park Road, and Lake Jennings Park Road north of
Interstate 8. The remaining study area roadway segments operate at LOS C or better under existing
volumes.

It is important to note that the values shown in Appendix A reflect the County of San Diego's adopted
guidelines for various functional classes of roadways. The values shown are not intended to serve
as an exact description of the actual operating level of service on a particular roadway segment.
The capacity of roadway facilities is affected by a number of factors, including pavement width, ac-
cess to cross streets and driveways, intersection signal timing and geometry, and on-street parking.
.The actual functional capacity of urban facilities is based on the ability of arterial intersections to ac-
commodate peak hour volumes. Efficient designs of intersections to achieve acceptable levels of
service could result in higher capacities. Thus, volumes higher than those shown in Table 1 and
Appendix A may occur on arterial segments and peak hour traffic could still be accommodated at
good levels of service. The daily roadway segment analysis is a useful planning guideline to indicate
where further analysis is required and provides technical support for the sizing of Circulation Element
facilities in general terms. However, peak hour intersection LOS provides the primary source of in-
formation on which actual circulation system performance is judged.

14
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4.0 PROJECT DESCRIPTION

As stated in the introduction to this report, the proposed project consists of two 18-hole golf courses,
a 9-hole practice course and a clubhouse. Access to the proposed project will be taken from EI
Monte Road, east of Lake Jennings Park Road at the main entrance at Ashwood Road. In addition,
access can be taken from Willow Road, a private dirt road connecting to EI Monte Road and running
along the northern edge of the project site. The site for the proposed project is currently vacant and
necessarily, any development of the site will result in a higher level of traffic activity on the site and
increases on streets and driveways leading to the site. Any traffic that can be attributed to the pro-
posed project site is known as project-related traffic.

Project-related traffic consists of trips on the street system which begin or end on the project site as
a result of the development of the proposed project. Project related traffic is a function of the extent
and type of development proposed for the site. This information is used to establish trip generation
for the site.

Project Trip Genet ation

Trip generation is a measure or forecast of the number of trips which begin or end at the project site.
All or part of these trips will result in traffic increases on the streets where they occur. The traffic
generated is a function of the extent and type of development proposed for the site.

Vehicular traffic generation characteristics for projects are normally estimated based on rates in the
standard trip generation manuals, such as the Trip Generation, Fifth Edition, published by the Insti·
tute of Transportation Engineers (ITE) or the 1995 San Diego Association of Governments
(SANDAG) Brief Guide of Vehicular Traffic Generation Rates for the San Diego Region. These
manuals provide standards and recommendations for the probable traffic generation for various land
uses based upon nation-wide and local studies of existing developments in comparable settings.
Since its traffic generation information is calibrated to better reflect rates in the San Diego region in
particular, the golf course rates recommended in the SANDAG Brief Guide were used for this study.

The following table summarizes the daily and peak hour trip generating assumptions for golf
courses. Appendix D contains excerpts from the SANDAG Brief Guide used in this analysis.

Table 3
Trip Generation

Dailv AM Peale Hour PM Peale Hour
Land Use .1 TolBl AM% I Total I . In- I I OUt· PM I TOtalJ In- I lOut.

ExlstlnCl Land Use Intensltv Rate' Trios Trios bound bound % Tri~ bound bound
GolfCourse 2 Courses 600 1.200 6% 72 58 14 9% 108 32 76
Practice Course 0.5Course 300 300 6% 18 14 4 9% 28 .8 20
Total 1500 100 72 18 136 40 96
Tnp Rale IS based on number 0118 hole golf courses.
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PEAK HOUR INTERSECTION CONDmONS

In order to assess current conditions at the study area intersections, tum movement volumes were
collected during morning and evening peak periods on August 20, 1996, Appendix B contains
summaries of the peak hour manual turning movement counts at study intersections. The moming
and evening peak hours of analysis were selected to coincide with the peak hours of demand on the
adjacent study area roadways rather than the peak hour of activities at the future golf course project.
In this manner, the ''worst-case'' condition would be analyzed.

Table 2 indicates the results of the peak hour intersection level of service for existing conditions in
the project study area. Figure 6 summarizes graphically the results of this analysis.

Table 2
Existing PeakHour Intersection Conditions

I AM Peak I PM Peak
Sianallzed Intersection I Deiay (sec.) I LOS I· DelaY (sec.) I LOS
SR-67 at Maoleview Street 17.9 C 28.7 0
All-way Stop Controlled Intersec-

tion
Lake Jennings Park Road at EI Monte 4.1 A 4.2 A

Road/ Julian Avenue
Minor Street Sto" Controlled intersections
Lake Jennings Park Road at 1-8WB 0.7 C 0.8 C

Ramps
Lake Jennings Park Road at 1-8EB 3.2 B 9.0 C

Ramos
For unslgnailzed Intersections. average delay ISquoted for all vehicles entenng the intersection. Level of service IS
quoted for the worst-case movement.

Table 9 shc>'M; all study intersectionsin the project study area are aJlTently operating at an aa::eptable level of
service(LOS D or better)duringpeak hours. Appendix C containsthe mri<sheets used in this analysis.

16
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Project Trip DIstribution

Trip distribution is the process of identifying the probable destinations, directions, or traffic routes that
project related traffic will likely'affect. The potential interaction between the proposed development
and surrounding residential areas, services, and regional access routes are considered in order to
identify the routes where project traffic will distribute,

Trip distribution information can be estimated from observed traffic pattems or experience, and it can
also be obtained as output from regional traffic forecasting models developed 1'0 analyze future traffic
conditions on highways. The estimated traffic shown on Table 3 were assigned to the surrounding
circulation network based on a manual assignment prepared by KOA staff. This assignment was
based on the knowledge of existing land uses in the project area and the likely routes that patrons of
the new golf course would take to access the site.

Figure 7 shows the proportion of inbound and outbound project traffic that will use various street
segments. as well as moming and aftemoon peak hour tum movements that will be made.

Figure 8 shows the net increase in project related trips for the proposed project. This figure shows
the total moming and aftemoon peak hour inbound and outbound project traffic that will use various
street segments, as well as the tuming movements that will be made. In addition, the net increase in
traffic that would be added to existing volumes are shown. This is obtained by combining the traffic
distribution shown in Figure 7 with the traffic generation presented in Table 3.

19
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5.0 FUTURE TRAFFIC CONDITIONS

In order to simulate conditions in the study area in the near-term (1998), a growth factor of two per-
cent was applied for two years. A two percent growth rate is typically applied for .near-term forecasts
throughout San Diego County due to the relatively slow rate of growth in the region. Kaufman and
Broad is developing a 171 lot subdivision (Califomia Sundance TM# 49-01-1) on the south side of
Julian Avenue west of Lakeshore Drive. The traffic from this project was also estimated and added
to the background volumes.

ROADWAY SEGMENT CONDmONS

Table 4 summarizes the roadway level of service analysis conducted for daily traffic volumes. Figure
9 shows the daily roadway segment level of service for the year 1998 without and with the project
traffic added. Appendix E of this report contains the HCM worksheets used in this analysis.

Table 4
Summary of Future Roadway segment Conditions

Maximum Existing Forecast 199B Forecast 199B
Roadway Segment Classification! Recom- 1996 w/o Project w/Project

Lanes mended
Volume"

ADT I LOS ADT I LOS ADT I LOS
Lake Jennings Park Road (SABI0)
North of EI Monte Road Major/4 29.600 9,900 A 10,830 A 11,295 A
South of EI Monte Road Collector/3"" 20,600 11,150 A 12,390 A 13,080 8
North of Interstate 8 LightCollector/2 7,100 11,800 E 13,090 E 13,780 E

EI Monte Road (SCI910)
East of Lake Jennings Light Collector/2 7,100 2,300 8 2,400 8 3,900 8
Park Rd.

Maplevlew Street (SABI0)
East of State Route 67 Collector/4 27,400 20,400 8 21,730 8 22,195 8

Julian Avenue (SCI910)
West of Lake Jennings Light Collector/2 7,100 9,000 0 9,790 0 10,135 0
Park Rd.

"Notes. LOS C capacity.
"3·lane Collector capacity estimated based on JA of 4·lane capacity.
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As shown on Table 4, without any planned improvements, the same two roadway segments found to
be deficient under existing traffic volumes are expected to exceed its LOS C capacity in the near-
term future without the addition of project trips. These segments are Julian Avenue, west of Lake
Jennings Park Road and Lake Jennings Park Road, north of Interstate 8.

Lake Jennings Park Road north of 1-8has a level of service that is somewhat overstated given the
actual operating conditions. The use of the County's standards require that we identity the capacity
as 7,100 ADT, but a number of County roadways and rural state highways operate adequately at
similar or higher volumes. These include Del Dios Highway, Cole Grade Road, EI Camino Real, and
San Dieguito Road. The reasons that the traffic operation is acceptable involve limited access, few
side obstructions, and intersection improvements to handle the peak hour demands. The remaining
study area roadway segments operate at LOS C or better under forecast daily volumes.

As shown on Table 4, the addition of project trips slightly increases daily traffic demand on study
area roadways, but it does not affect the overall level of service at any roadway segment. As a pri-
vate road, it is not expected that any significant amount of project traffic would access the site via the
Willow Road/Van Omerring Dairy route. .

24
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PEAK HOUR INTERSECTION CONDmONS

Peak hour intersection volumes under near-term conditions were forecast based on existing vol-
umes plus the ambient growth in traffic and the other adjacent projects. To this background base,
the project traffic was added. Table 5 summarizes the results of this analysis. Figures 9 and 10
show the peak hour conditions for Near-Term conditions without and with the project.

Table 5
Future Peak Hour Intersection Conditions

Existing 1996 Future 1998 wlo Future 1998 wi Project
ProJect

jl8sedJ?n ll!l6IV {SIfJC,J I LOS ll!l6IV {SIfJC,} I LOS 0BRv {SIfJC,} I LOS
AM Peak Heur
Sianalized Intersection
SR-67 at Maoleview St. 17.9 C 18.1 C 18.3 C
AII-wav StOl' Controlled Intersection
Lake Jennings Park Rd. 4.1 A 4.4 A 5.4 B
at EI Monte Rd.! Jul-
ian Ave.

Minor Street StODControlled Intersection
Lake Jennings Park Rd. 0.7 C 0.7 C 0.8 C
at 1-8we Ramps

Lake Jennings Park Rd. 3.2 B 3.3 B 3.3 e
at 1-8Ee Ramos

PM Peak Hour
Sianalized Intersection
SR-67 at Mapleview St. 28.7 0 33.4 0 35.7 0
AII-wav sto» Controlled Intersection
Lake Jennings Park Rd. 4.2 A 4.5 A 5.3 B
at EI Monte Rd.! Jut-
ian Ave.

Minor Street StODControlled Intersection
Lake Jennings Park Rd. 0.8 C 0.8 C 0.8 C
at 1-8we Ramps

Lake Jennings Park Rd. 9.0 C 10.1 C 11.9 0
at 1-8EB Ramos

As shown in this table, all of the study area intersections operate at LOS D or better during peak
hours with or without the project traffic. Since the County's minimum standard for peak hour inter-
sections is LOS D, no project impacts are found.
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6.0 PROJECT ACCESS

The EI Monte Golf Course project would take access from EI Monte Road, with one main driveway
and one service driveway on the northside of EI Monte Road. Given the speeds and curves on EI
Monte Road, it would be desirable for the main project driveway to align with Miss Ellie Lane on the
south side of EI Monte Road, and opposing left tum channelization provided.

The provision of a northern leg to this existing intersection at Miss Ellie Lane provides an opportunity
to enhance visibility for vehicles entering the roadway from the opposite side. A solid granite bluff
exists on the south side of EI Monte Road west of Miss Ellie Lane. Therefore, the widening of EI
Monte Road to provide left turn channelization may require moving the center of the road to the
north at this location to achieve adequate sight distance.

The project site can also be accessed by way of Willow Road, which borders the site to the north.
Willow Road crosses the river and connects to EI Monte Road through the Van Omerring Dairy. This
is currently a private road, and it is not expected that any significant amount of project traffic would
access the site via this route.

28
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7.0 CONCLUSIONS

The El Monte Golf Course project would add approximately 1.500 additional daily trips to the adja·
cent street network in the community Lakeside in eastem San Diego County. This project will add
approximately 100 trips in the AM peak hour and 136 trips in the PM peak hour. An analysis of ex-
isting and future conditions revealed that without the additional traffic demands associated with the
project. the following roadway segments operate at less than desirable levels:

• Julian Avenue (SC1910), west of Lake Jennings Park Road (LOS 0 for Existing and Near-term
Future conditions).

• Lake Jennings Park Road (SA810). north of Interstate 8 (LOS E for Existing and Near-term
Future conditions). However. as stated earlier. the actual operations are much more favorable
on this segment than is suggested by the use of the County's ADT threshold.

In order to achieve acceptable daily operations on this portion of Lake Jennings Pari< Road (SA810),
the roadway would have to be improved to at least tour-lane Collector standards. Since the roadway .
classified in the General Plan as a Major road. this would be an interim improvement.

However •.since a true indication of roadway conditions is determined by peak hour operations at ar-
terial intersections. and since no study area intersection was found to operate below the County of
San Diego standard of LOS 0 under existing and Near-term Future conditions with or without the
project, no impacts from the project are indicated.

We recommend the following improvements be made as part of the EI Monte Golf Course Project .:

• Design project access driveways and channelization to the satisfaction of the County Traffic En·
gineer.

It has been a pleasure working with Enviromine. the Helix Water District, and the County of San Di·
ego Department of Planning and Land Use staff on this project.

,

Sincerely,

'..IlIo~ ...oclates

~

/
:1. Amold Torma, P.E.
Principal Engineer

£/ Monte Golf Course
Tralfic Impact Analysis
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APPENDIX A

. Definitions, Standards and Methodologies

£1Monte Golf Course
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Table A-1
Level of Service (LOS) Definitions

The concept of LOS is defined as a qualitative measure describing operational conditions within a
traffic stream, and the motorist's and/or passengers' perception of operations. A LOS definition
generally describes these conditions in terms of such factors as speed, travel time, freedom to ma-
neuver, comfort, convenience, and safety. Levels of service for freeway segments can generally be
categorized as follows:

LOS I VIC I Congest/onlOe/BY I Traffic Description
(Used for surface streets. freeways. expressways and conventional highways)

"All <0.41 None Free flow.
IIBM 0.42-0.62 None Free to stable flow, light to moderate volumes.

lie" 0.63-0.80 None to minimal Stable flow, moderate volumes, and freedom
to maneuver noticeably restricted.

liD" 0.80-0.92 Minimal to substantial Approaches unstable flow, heavy volumes, and
very limited freedom to maneuver.

"E" 0.93-1.00 Significant Extremely unstable flow, maneuverability and :
psychological comfort extremely poor.

(Used for surface streets and conventional highways)

"FlI <1.00 Considerable Forced or breakdown flow. Delay measured
in average travel speed (MPH). Signalized
segments experience delays >60.0 sec-

Iondslvehicle. :

(Used for freeways and expressways)

"F(O)" 1.01-1.25 Considerable Forced flow, heavy congestion, long queues
0-1 hour delay form behind breakdown points, stop and go. I

"F(1)" 1.26-1.35 Severe Very heavy congestion, very long queues. ,

1-2 hour delay i,

"F(2)" 1.36-1.45 Very Severe Extremely heavy congestion, longer queues. I
2-3 hour delay more numerous breakdown points, longer stop

periods.

"F(3)" >1.46 Extremely Severe Gridlock
3+ hours of delay

SOURCE: Caltrans, 1992.

EElMonte Golf Course
Traffic Impact Analysis
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TableA-2
Roadway Classifications, Levels of Service (LOS) and

Average Daily Traffic (ADl)

Circulation Element Road Cross Section AveraGe Oailv TrafficfAOT) Level of service (LOS)

Class Median TI'iJlIeIed Shoulder Parllway Roadbed Right- ~A" nB" nen "0". UE"u,..

(Feet) Way (Feel) Strip (Feel) ot-way Freetlow Steady Stable proach stable
(Feet) (Feel) (Feet) Row Row Unstable

Prime - Divided highway, grade sepa- 18 36 8 10 106 102-' <22,000 37,000 44,600 50,000 57,000

rations, access control or exira lanes 106

as required.
Major - 4-lane divided road, access 18 24 8 10 82 102 <14,800 24,700 29,600 33,400 37,000

and parking controlled as necessary.
Collector - 4·lane divided road. 24 8 10 64 84 <13,700 22,800 27,400 30,800 34,200

Ught Coli. - Two lane undivided road, 12 8 10 40 60 <1,900 4,too z.roo 10,900 is.aoo
auxiliary lanes and addilional right 01
way at critical sections, low traUic.
Rural Coli. - Two lane undivided road, 12 8 10 40 60 <1,900 4,100 7.100 10,900 16,200

less than 5,000 ADT projected, un-
paved right-ol·way lor equestrian and
larm vehicle use.
Rural Light Coli. - Two lane undivided 12 8 10 40 60 <1,900 4,100 7,100 10,900 16,200

road, auxiliary lanes, and additional
right 01 way at critical sections, in-
creased ·curve radii· standards.
Rural Mtn. - Two-lane divided road 12 8 30 40 100 <1,900 4,100 7,100 10,900 16,200

approximate only in rural mountain
areas, auxiliary lanes and right 01 way
at critical sections.
Recreational Parkway - Recreational 12 8 30 40 Min. <1,900 4,100 7,100 10,900 16.200

routes for Ira vel oleasure oumoses. 100

Notes: MilXJmUffi protected comdor Width lor luture nght-ol-way.
levels 01 service are not applied to non-circulation roads since their primary purpose is to serve abutting lots, not carry through trallic.

ply to roads
carrying through traUic between major trip generators and anraetors.

- - - - - - - - - - -- - -

levels of service normally ap-
r

£1Monte Gall Course
Tralfic I~ Analysis- - ---
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Table A·3
HCM Average Vehicle Stopped Delay and

Level of Service Criteria for Signalized Intersections

Level of Average Stopped Traffic Conditions
Service Delay

(Seconds Der Vehicle)

A 0-5 Excellent, Ught Traffic
8 5.1-15.0 Good. Ught to Moderate Traffic
C 15.1-25.0 Moderate Traffic, with Insignificant Delay
0 25.1-40.0 Heavy Traffic, with Significant Delay
E 40.1-60.0 Severe Congestion and Delay
F Greater Than 60.0 Failed Indicated Levels Cannot Be Handled

EI Monte Golf Course
Traffic Impact Analysis
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Table A-4
Level of Service Criteria for Stop-controlled Intersections (Two-way and All-way)

I ~5 LOS A • Little or no delay
>5 and s 10 LOS B - Short traffic delay
>10 and ~O LOS C· Average traffic delay
>20 and ~30 LOS D • Long traffic delays
>30 and :S;45 LOS £ . Very long traffic delays

>45 LOS F • When the demand exceeds the capacity of the lane, extreme delays will
be encountered along with queuing, which may cause severe conges-
tion to the intersection and/or a chance in the IVDe of traffic control.

EI Monte Golf Course
Traffic Impact Analysis
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APPENDIX B

Traffic Count Summaries

EI Monte Golf Course
Traffic Impact Analysis



I
LOCJl1on:!..Jke J enruags N - ,,,,,0 E, .\lon<e San D,.>" '.,:0Iumcs~or :-''':C::$;'';J~ ~,~, ,,) ._. ' .~.

AM Penod EB WB P~ Penod EB WB

11;00-11;15 10 19 11;00-1:;15 69 63

I
11:15-11;30 4 6 11:l5 -11:30 55 91

11;30-11: ..5 5 7 11:30-11: ..5 60 54

11:~5-\:00 7 26 5 37 63 12:45-\:00 67 1.51 59 267 5\3

1;00-1:15 5 4 1:00-1:15 72 58

I 1:15- 1:30 6 3 1:15-1:30 65 57

1:30-1:45 ::. 7 1:30-1: ..5 83 59

1:45- 2:00 4 \7 4 \8 35 t:45 - 2:00 62 232 56 ::10 ~12

I 1:00-2:15 1 3 2:00-2:15 96 59

2:15 - 2:30 6 2:15- 2:30 32 63

::30-2:45 5 9 2:30- 2:45 99 79

I 1:45 -3:00 7 20 10 17 47 2:~5-3:00 85 362 77 273 6.lO

3:00-3:15 4 14 3:00-3: 15 104 85

3: 15-3:30 2 22 3:15-3:30 109 77

I 3:30-3:45 6 15 3:30-3:45 106 61

3:45 -4:00 10 22 24 75 97 3:45-4:00 114 ~33 64 287 no

4:00-4: 15 13 30 4:00-4: 15 109 69

I 4:15-4:30 28 44 4:15-4:30 111 85

4:30-4:45 18 56 4:30-4:45 103 87

4:45 -5:00 23 82 72 202 284 4:45-5:00 124 447 84 325 772

I 5:00-5:15 47 80 5:00- 5:15 102 88

5:15 -5:30 47 84 5:15 -5:30 92 72

5:30-5:45 76 96 5:30-5:45 113 66

I 5:45-6:00 61 231 77 :;:;7 568 5:45-6:00 100 417 N 300 717

6:00-6:15 69 116 6:00-6:15 76 63

6:15-6:30 77 127 . 6:15-6:30 63 44

I 6:30-6:45 67 111 6:30-6:45 72 49

6:45-7:00 60 273 98 452 725 6:45-7:00 69 280 30 186 466

7:00-7:15 69 92 7:00-7:15 48 47

I 7:15-7:30 53 93 7:15-7:30 52 40

7:30-7:45 55 83 7:30-7:45 48 40

I
7:45-8:00 69 246 73 341 587 7:45-8:00 34 182 35 162 344

8:00-8: 15 60 66 8:00-8:15 33 50

8:15-8:30 53 67 8:15-8:30 47 1.5

I 8:30-8:45 66 83 8:30-8:45 42 27

8:45-9:00 51 230 84 300 530 8:45-9:00 28 150 28 130 180

9:00-9:15 62 72 9:00-9:15 35 28

I 9:15 -9:30 84 82 9:15-9:30 34 32

9:30-9:45 55 59 9:30-9:45 30 21

. 9:45 -10:00 51 1.52 30 293 545 9:45-10:00 30 129 26 107 236

I 10:00-10:15 45 77 10:00-10:15 17 23

10:15-10:30 46 62 10:15-10:30 23 18

10:30-10:45 49 50 10:30-10:45 19 15

I 10:45 -11:00 45 185 52 241 426 10:45-11:00 14 73 17 73 146

11:00-11:105 81 67 11:00-11:105 17 15

I
11:15-11:30 64 63 11:105-11:30 14 10

11:30-11:45 73 60 11:30-11:45 16 5

11:45 -\2:00 64 282 67 1.57 539 11:45 -12:00 \0 57 4 34 9\

I
Total Volumes 1866 1.580 4446 3063 2379 5442

Daily Totals
4929 4959 [ 9888: .

I



Localion:EI Y!onte :-i/O Lake Jennin~5 Sac iJle~o Volumes (or Tues,Jav 3,:1:;;1) ,~:: 7r,OO:

AM Period NB SB PM Period:'iB S8 I
1~00-12:15 0 1 1::':00-12:15::.:;::'6
12:15-12:30 1 0 12:15-12:30 2~ 2~
12:30-12:45 1 0 12:30-12:45 H 25
12:45-1:00 2 4 2 3 7 12:45-l:00 l3 74 l:i 98 In I
1:00-l:15 0 0 1:00-1: 15 17 21
l:l5-l:30 0 1 1:15-1:30 15 21
1:30-1:45 1 0 1:30-1:45 3 13 I
\:45-2:00 0 1 1 ::. 3 1:45-2:00 15 SO 22 77 \17

1:00-.2:15 0 1 2:00-2:15 28 16
2:1~-2:30 o 1 2:15-2:30 13 1° I
2:30-1.45 1 0 2:30-2:45 16 24
2:45-3:00 0 1 2 4 5 2:45-3:00 15 72 18 77 1~9
3:00-3:15 0 2 3:00-3:15 19 l~ I
3:15-3:30 0 2 3:15-3:30 24 13
3:30-3:45 1 0 3:30-3:45 26 11
3:45-4:00 0 1 2 6 7 3:45-4:00 27 96 13 51 l4

7 I
4:00-4:15 1 4 ~:00-4:l5 18 23
4:15-4:30 1 5 4:15-4:30 21 18
4:30-4:45 3 6 4:30-4:45 25 is I
4:45-5:00 3 8 5 20 28 4:45-5:00 18 82 27 84 166

5:00-5:15 6 11 5:00-5:15 20 18
5:15-5:30 7 9 5:1.5-5:30 20 17 I
5:30-5:45 9 16 5:30-5:45 17 17
5:45-6:00 19 41 14 50 91 5:45-6:00 16 13 16 68 141

6:00-6:15 4 27 6:00-6:15 27 10 I
6:15-6:30 2 31 6:15-6:30 18 23
6:30-6:45 12 8 6:30-6:45 21 1
6:45-1:00 9 27 20 86 113 6:45-1:00 23 89 18 58 147 I
1:00-1:15 14 13 1:00-7:15 22 19

1:15-1:30 9 23 1:15-1:30 19 14 I
1:30-7:45 8 28 7:.30-1:45 14 5
1:45-8:00 16 47 15 79 126 7:45-8:00 18 13 6 014 111

8:00-8:15 14 12 8:00-8:15 15 3 I
8:15-8:30 10 20 8:15-8:30 8 4
8:30-8:45 20 . 16 8:30-8:45 5 3
8:45-9:00 19 63 34 82 145 8:45-9:00 11 39 5 15 54 I
9:00-9:15 10 33 9:00-9:15 8 6

9:15-9:30 20 17 9:15-9:30 6 2
9:30-9:45 19 18 9:30-9:45 9 4 I
9:45-10:00 17 66 36 104 170 9:45-10:00 8 31 5 17 48

10:00-10:15 25 19 10:00-10:15 4 4

10:15-10:.30 4 30 10:15-10:30 4 1 I
10:.30-10:45 9 27 10:.30-10:45 2 2
10:45-11:00 23 61 7 83 144 10:45-11:00 4 14 ;; 10 24 I
11:00-11:15. 14 27 11:oo-l1:15 4 0
11:15-11:30 2.3 29 11:15-11:30 2 1
11:.30-11:45 17 19 11:30-11:45 1 ;; I
11:45-12:00 19 73 11 86 159 11:45-12:00 1 8 1 5 13

Tot':u Volumes 393 60S 998 101 604 l305
DailyTotals 1094 1209 [ 2.j0~ I

__._. ... _ _.. .__.._._. --- ".., ·.,·1



I
Loc auon: L3;,;e Jenn in as :::0 ::1 ~loa(: San Die go '/clurnes (or T'JtH':JV ,~,::. 91) J: ~- :Ci~-.-;

AM Period EB WB PM Period EB WB

12:00-12:15 12 10 12:00-12: 15 i2 7i

I
12:15-12;30 5 13 12:15-12:30 6l 86

12:30-12:~5 9 8 12:30-12:~5 16 63

12:45 - t:oo 3 29 8 39 68 t2:~5 -1:00 82 291 62 238 519

I
1:00- t: l5 6 6 1:00-1:15 16 62

1:15-1:30 6 ~ 1:15-1:30 15 65

1:30-1A5 6 6 1:30-l:~5 80 63

1:45-2:00 5 2J 6 22 ~5 1:~5- 2:00 11 302 57 H1 5~9

I 2:00-2:"5 ~ 3 2:OO-Z:~5 7i 79

2:15 - 2:30 2 1 2:15-1:30 98 67

2:30- 2:~5 5 5 2:30-2:~5 97 tt

I 2:45- 3:00 1 t8 3 17 35 2:45-3:00 t03 375 77 300 G15

3:00-3:15 9 12 3:00-3:15 1:;.. 89

3:15-3:30 3 t4 3:15-3:~0 107 91

I 3:30-3:~5 7 19 3:30-3:45 119 95

3:45-4:00 10 29 17 62 91 3:~5-4:00 131 491 115 390 381

4:00-4:15 12 25 4:00-4:15 130 125

I ~:15-4:30 15 39 4:15-4:30 16.. 108

4:30-4: ..5 37 42 4:30-4:45 122· 93

4:45-5:00 37 101 70 176 277 4:45-5:00 139 555 98 ~2'" 979

I 5:00-5:15 36 66 5:00-5:15 112 93

5:15-5:30 6.. 82 5:15-5:30 11.. 99

5:30-5:45 78 65 5:30-5:45 III 88

I 5:45-6:00 69 247 95 308 555 5:45-6:00 125 462 89 369. 831

6:00-6:15 90 99 6:00-6:1.5 110 64

I
6:15-6:30 91 111 6:15-6:30 76 72

6:30-6: ..5 88 138 6:30-6:~5 86 55

6:45-7:00 72 341 119 467 808 6:45-7:00 84 356 38 229 585

I
7:00-7:15 86 96 7:00-7:15 63 37

7:15-7:30 98 91 7:15-7:30 81 50

7:30-7:45 81 84 7:30-7:45 63 56

I 7:45-8:00 72 337 92 363 100 7:45-8:00 47 254 37 t80 434

3:00-8:15 65 83 8:00-8:15 40 47

8:15-8:30 69 93 8:15-8:30 43 53

I 8:30-8:45 72 75 8:30-8:45 60 2J

8:45-9:00 66 272 85 336 608 8:45-9:00 38 181 37 t60 341

9:00-9:15 6.. 80 9:00-9:15 35 32

I 9:15-9:30 60 72 9:15-9:30 36 27

9:30-9:45 71 59 9:30-9:45 35 25

9:45-10:00 52 247 64 275 522 9:45-10:00 31 137 35 119 256

I 10:00-10:15 59 74 10:00-10:15 21 27

10:15- to;30 43 59 10:15-10:30 t9 22

I
10'.30-10:45 63 59 10'.30-10:45 22 21

10:45 -11:00 49 214 70 262 476 10:45-11:00 16 78 14 84 162

11:00-11:15 68 60 11:00-11:15 18 19

I
11:15 -11:30 78 73 11:15-11:30 16 15

11:30-11:45 84 68 11:30-11:45 17 8

11:45 -12:00 80 310 72 273 583 tl:45- 12:00 12 63 6 ~ 111

I Tot:ll VolulUes 2168 2600 4768 3545 2838 6383

Daily Totals
5713 5438 [ 11151J

I



soUTHLANO CAR COUNTERS I
VEHICLE AND MANUAL COUNTS I

N-S STREET: SR 67 DATE: 8/20/96 CITY: SAN DIEGO

E-W STREET: MAPLEVIEW DAY: TUESDAY IPROJECT# 0218001A

=--====-= ~;;;~;;~D ====-S~UTH;;~~~;;;OUN~ -- WESTBOUND - -= I
NL NT NR SL ST SR EL ET ER WL WT WR TOTAL

LANES: 1 2 1 1 2 1 0 1 1 1.5 0.5 1 I
-- :;:--== =- - -=--==---============
6:00 AM
15 AM I
30 AM
45 AM7.:00AM 2 76 43 21 139 9 13 12 2 130 20 41 50'8
15 AM 4 76 48 25 195 19 12 12 5 138 21 48 603 I
30 AM 9 122 67 .37 237 15 21 15 11 156 35 38 763
45 AM 7 75 35 35 161 8 13 12 4 110 27 37 524

8:00 AM 8 80 58 39 150 24 8 15 6 117 22 35 562 I
15 AM 2 82 47 35 165 28 17 15 6 96 23 31 547
30 AM 4 53 43 19 117 11 8 9 3 136 23 32 458
45 AM 7 87 68 32 130 13 14 19 9 84 17 26 506 I

9:00 AM
15 AM
30 AM
45 AM I

10:00 AM
15 AM
30 AM
45 AM I- ~- -=--= -== - ---

TOTAL NL NT NR SL ST SR EL ET ER WL WT WR TOTAL
VOLUMES = 43 651 409 243 1294 127 106 109 46 967 188 288 4471 I
.~~ Peak Hr Begins at 715 AM

P~ IVOLUMES = 28 353 208 136 743 66 54 54 26 521 105 158 2452

ADDITIONS:SIGNALIZED I
I
I
I
I

........,._.__.. .. ._. ...... ... I



I
I SOUTHLAND CAR COUNTERS

VEHICLE AND MANUAL COUNTS

'_.-S STREET: SR 67 DATE: 8/20/96 CITY: SAN DIEGO

1:-101 STREET: l-f.APLEVIEW DAY: TUESDAY PROJECT if ():n800:'P
====- -=.-===--==----==== ====----==~~==~====~====

I NORTHBOUND SOUTHBOUND EASTBOUND WES1'BOUND

NL NT NR SL ST SR EL ET ER lolL WT WR TOTAL
LANES: 1 2 1 1 2 1 0 1 1 1.5 0.5 1

1-2:~0
-=- ---=--=======---=======

PM
15 PM

I 30 PM
45 PM

3:00 PM
15 PM
I 30 PM

45 PM
4:00 PM 5 179 139 49 118 17 12 22 5 73 22 43 684

,I 15 PM 6 244 195 54 141 19 20 39 8 80 22 36 864

30 PM 6 221 171 70 111 26 22 30 12 87 31 39 826

45 PM 5 243 197 59 112 31 19 38 4 85 21 33 847

I'
5:00 PM 3 191 167 55 90 26 28 30 9 89 24 33 745

15 PM 5 305 226 64 137 23 17 29 5 79 29 31 950

30 PM 5 231 197 68 122 26 19 38 11 100 27 34 878

45 PM 4 176 167 38 97 20 14 29 2 75 17 33 672

I 6:00 PM
15 PM
30 PMI 45 PM --- --

TOTAL NL NT NR SL ST SR EL ET ER WL WT WR TOTAL
VOLUMES = 39 1790 1459 457 928 188 151 255 56 668 193 282 6466

IPM Peak Hr Begins at 445 PM

IPEAKVOLUMES = 18 970 787 246 461 106 83 135 29 353 101 131 3420

ADDITIONS: SIGNALIZED1\
I
I
I
I ..-'-'-'. ---- , _ --_. __ ._ __ .._--



N-S STREET:

E-W STREET:

SOUTHLAND CAR COUNTERS
VEHICLE AND MANUAL COUNTS

I
I
I
I
I
I
I
I
I,
I
I

EL MONTE/
JULIAN
LAKE JENNINGS

DATE: 8/20/96 CITY: SAN DIEGO

DAY: TUESDAY PROJECT# 021B002A
=~~--~~===-,=~===~=======~===================~==~====~============~==

NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND

LANES:=====-~=--====~--====--===================================--=-================
NL
1

NT
1

NR SL
o 1

ST
2

SR
o

EL
o

ET
1

ER
1

WL
o

WR
o

TOTAL

6:00 AM
15 AM
JO AM
45 AM

7:00 AM
15 AM
JO AM
45 AM

8:00 AM
15 AM
30 AM
45 AM

9:00 AM
15 AM
.30 AM
45 AM

10:00 AM
15 AM
30 AM
45 AM

wr
1

10 4 17 7 3 5 6 47 4 16 57 3 179
5 2 18 14 1 7 6 50 3 18 87 2 2.13

5 3 22 13 8 6 5 64 5 12 78 5 225
4 1 23 10 4 5 4 56 1 17 89 3 217
5 9 18 4 9 11 9 47 1 13 51 6 183
4 1 12 9 1 5 6 52 1 34 58 1 184
6 6 17 6 2 6 6 52 4 16 53 5 179
7 4 18 4 3 12 9 45 2 24 69 3 200

--- NL
46

NT
30

NR SL ST SR EL ET ER WL WT WR TOTAII
145 67 a i 57 51 413 21 150 542 28 1581

715 AM I·....
81 41 22 29 24 217 10 60 305 16 8391

II
I
I
I
I

TOTAL
VOLUMES =
AM Peak Hr Begins at
PEAK
VOLUMES = 19 15

AODITIONS:4-WAY STOP



I

SOUTHLAND CAR COUNTERS
VEHICLE AND MANUAL COUNTS

EL MONTE/
JULIAN
LAKE JENNINGS

NORTHBOUND

5
7
6
6
6
2
6
14

5
6
4
3
o
7
3
6

DATE: 6/20/96 CITY: SAN DIEGO

DAY: TUESDAY

SOUTHBOUND

Jl
26
29
J2
20
38
Jl
14

6
14

9
11
12

6
14
12

7
5
7
5
7
6
1
3

PROJECT# 0218002?

EASTBOUND WESTBOUND

W E-W STREET:
====----- -=====~~=============~=====================_._--======:========~==

NL NT NR SL ST SR EL ET ER WI. WT WR TOTAL
LANES: 0 1 1 0 1 0 1 2 0 1 1 0Ii -;~;~=;;==================================--=========---======================
15 PM
30 PM
45 PM

3:00 PM
lS PM
30 PM
45 PM

4:00 PM
15 PM
30 PM
45 PM

5:00 PM
15 PM
30 PM
45 PM

6:00 PM
15 PM
30 PM
45 PM

5
4
5
4
6
9
6
7

6
6
10
14
10
13

9
7

67
91
90
79
69
99
103
76

9
7
5
9
11

5
11
10

20
24
22
27
21
J2
24
26

69 .
44
65
72
65
60
74
51

5
5
4
4
8
10
11

6

255
243
276
268
259
311
297
238

= =- -- - =- - ==
TOTAL NL NT NR SL ST SR EL ET ER WI. WT WR TOTAL
VOLUMES = 58 38 223 86 43 50 75 714 67 198 540 55 2147

PM peak Hr Begins at 445 PM

PE.AK
VOLUMES = 26 13 121 45 21 29 46 370 36 104 291 33 1135

ADDITIONS:4-WAY STOP

. . __ ... - ~- ...- - .-.- . - _.". ' ..--._.- ...._._ .._.- .. . '.-



I
I
I

~===========~~;~~~~;===~=;;~;;~~~====~~~;;~~-;======;~;T~~~~=========~='It

SOUTHLAND CAR COUNTERS
VEHICLE AND MANUAL COUNTS

N-S STREET: LAKE JENNINGS DATE: 8/20/96 CITY: SAN DIEGO

E-W STREET: I-8 WEST DAY: TUESDAY 0218003APROJECT#

LANES:
NL NT NR SL ST SR EL ET ER WL WT WR TOTAL-~

__==_:==__:_--======:===~==========--====-::========:========I,
6:00 AM I15 AM
30 AH
45 AM7:00 AM 0 35 86 1 53 119 1 38 333 I
15 AM 3 51 91 0 60 115 6 41 367
30 AM 4 56 114 1 69 127 6 44 421
45 AM 0 57 89 2 63 131 4 49 395

8:00 AM 2 64 90 0 58 83 5 36 338 I
15 AM 0 53 98 0 62 79 2 27 321
30 AM 0 68 91 0 47 88 11 60 365
45 AM 0 48 87 0 63 83 7 42 330 ,I

9:00 AM
15 AM
30 AM I45 AM \

10:00 AM
15 AM
30 AM l'
45 AM

====--== ====================================:==== -- --

===========--

TOTAL
VOLUMES =

NL NT 'NR SL ST SR
9 432 746 4- 475 825

EL
o

ET
o

ER WL WT WRo 42 0 337

AM Peak Hr Begins at .715 AM

PEAK
VOLUMES = 9 228 384 3 250 456 o o o 21 o 170

ADDITIONS:1-WAY STOP, WBNL=ILLGAL LEFT TURN ONTO FWY

.......- ~',' ..- ... .
- .... ':':. ....... ... .

TOTAlii
2870 'I,
1521
I,
II
t
,I
'I

- -I



I
I, SOUTHLAND CAR COUNTERS

VEHICLE AND MANUAL COUNTS

liN-S STREET: LAKE JENNING~ DATE: 8/20/96 CITY: SAN DIEGO

r:STREET: I-8 WEST DAY: TUESDAY
PROJECT# 02lS003P

'::.,'=-==================='::

,I NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL
LANES: 1 1 1 1 2 1 1

1\- -==

'__. 2:aa PM
15 PM

"

30 PM
45 PM

3:00 PM
15 PM

I 30 PM
45 PM

4:00 PM 1 113 96 0 101 37 7 41 396

:t 15 PM 0 136 71 0 99 46 6 38 396
30 PM 0 138 72 0 84 35 5 43 377
45 PM 0 104 56 1 81 43 2 49 336

I
5:00 PM 1 143 91 0 104 61 2 33 435
15 PM 0 148 63 0 105 46 2 35 399
30 PM 0 135 73 0 98 53 5 36 400
45 PM 0 94 64 0 84 54 ~ 35 333~

'I 6:00 PM
15 PM
30 PMI 45 PM

, TOTAL NL NT NR SL- ST SR EL ET ER WL WT WR TOTAL
VOLUMES = 2 1011 586 1 756 375 0 0 0 31 0 310 3072

I' PM Peak Hr Begins at 445 PM

IPEAKVOLUMES = 1 530 283 1 388 203 0 0 0 11 0 153 1570

ADDITIONS:1-WA1 STOP, WB

I' NL=ILLEGAL LEFT ONTO FW1

I
,I
I
I ".'- _ .._--~._._-_.....



,
SOUTHLAND CAR COUNTERS II:VEHICLE AND MANUAL COUNTS

N-S STREET:· LAKE JENNINGS DATE: 8/20/96 CITY: SAN DIEGO "STREET: I-8 EAST DAY: TUESDAYE-W PROJECT# 0219004A 't\---==- -- ~===================
NOP.THEOtlND SOUTHBOUND EAS'i'BOUND WES.TBOUND

NT NR NR2 SL ST SR EL ET ER WL WT WR TOTAL ILANES: 0 1 0 0 1 0 1 0.5 0.5 1 0 1

= = --=.----= === = =-=-
6:00 AM t15 AM
30 AM
45 AM i7:00 AM 9 1 5 39 1 21 18 42 4 0 0 108 248
15 AM 14 8 2 37 2 34 19 33 2 0 0 113 264
30 AM 19 1 4 29 5 33 17 49 4 2 0 139 302
45 AM 9 3 3 33 4 32 27 57 3 1 0 104 276 'I8:00 AM 11 3 6 30 1 30 26 :ll 3 0 0 129 270

15 AM 13 2 6 25 2 30 21 42 5 4 0 113 263

30 AM 16 1 3 36 7 16 :l2 52 5 3 0 115 286

45 AM 12 4 6 aa 4 34 2l 38 11 4 0 113 279 f'. '

9:00 AM
15 AM
30 AM I45 AM

10:00 AM
15 AM I'30 AM
45 AM

- --
TOTAL NT NR NR2 SL ST SR EL ET ER WL WT WR TOTAlt
VOLUMES = 103 23 35 261 26 230 181 344 37 14 0 934 2188

AM Peak Hr Begins at 715 AM I
PEAK
VOLUMES = 53 15 lS 129 12 129 89 170 12 3 0 485 1112

I
ADDITIONS:4-WAY STOP

NR2=EN'l'TO I-8 EAST RAMP
SR=ON RAMP 'J

I
,I
'I

<.-.-- ..- -" __ ----1



I
II SOUTHLAND CAR COUNTERS,I, VEHICLE AND MANUALcoiners

N-S STREET: LAKE JENNINGS' DATE: 8/20/96 CITY: SAN DIEGO

1I,-W STREET: I-8 BAST DAY: TUESDAY_ PROJECT# 021B004P

•• NORrHBO';;D SOUIHBOUN~ ~SIBOUND - WE~IBOUND ~==-.
NT NR NR2 SL ST SR EL ET ER WI. WT WR TOTAL

t-~:S'~-- 1 _0 _0_' 0. 1 O.:,-O.S _ 1~ ,_
2:00 PM

., 15 PM
I. 30 PM

45 PM
3:00 PM

I, 15 PM
. 30 PM
. 45 PM

I
4:00 PM 22 4 9 51 3 34 67 97 13 2 a 117 419

! 15 PM 14 4 4 47 1 46 62 99 7 3 a 118 4a 5
. 30 PM 15 6 6 54 5 58 77 92 9 4 a 110 436

45 PM 14 7 5 46 4 61 96 79 14 3 0 97 426Q 5:00 PM 11 5 5 50 3 34 88 95 10 8 a 122 431It 15 PM 9 8 3 51 1 39 104 100 8 9 0 102 434
. 30 PM 15 6 3 56 2 45 101 103 10 5 a 98 444

1
45 PM 12 5 4 38 1 62 80 88 14 7 0 81 392

6:00 PM
.... 15 PM

I
30 PM

. 45 PM- - --- -TOTAL NT NR NR2 SL ST SR EL ET ER WI. WT WR TOTALIVOLUMES· 112 4S '9 '9' 20 379 67S 753 as 41 ° 84S '387

PM peak Hr Begins at 445 PM

I'~'PEAK\ VOLUMES = 49 26 16 203 10 179 389 377 42 25 0 419 1735

I ADDITIONS: 4-WA'iSTOP
NR2=ENT TO I-8 EAST

.. SR=ON RAMP

I
,II,
I
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Katz, Okitsu & Associates
Traffic En.~'"ttfJ and Transportanon Planners

APPENDIX C

HCS Intersection Analysis Worksheets - Existing Conditions

£/ Monte Golf Course
Traffic Impact Analysis
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wed Aug 5, 199H ]]:16;J)EAH.CKD Page 1-1

£1 Honte Golf Course
Traffic Impact Analysis
Existing AM Peak Hour

Level of Service Computation Report
1994 HCH 4-W4y Stop Kethod ,aos. Volume Alternativel

Intersection 12 L. Jennings Park ad./Julian Avo. lEI Konte Road

Cycle (sec);

Loss Tillile {sec r :
Optilll4J Cycle:

Critical Vol. leap. 11.1:
• secl Average Delay Csee/vehl:

Level Of Service:

o 181
4.1
•

Approach:
Hovesaent:

North Bound South Bound East Bound west Bound
L T RL T RL T RL T R

···········-1-·············-11--···· ··-····--11-··-··-··-·-·--11-·---····---··-1
Control: Stop Sign Stop Sign Stop Sign Stop 5iilO
Rights: Include Include Ignor. Include
L.anes; a a I a I 0 1 1 0 0 1 0 0 1 0 1 0 0 1
·-·········-1-·----··· ·--·-11--············ ·11-·············-11··············-1
Volume Module:
Base Vol: 60 IDS 16 2t 211 10 19 15 81 U 22 29
Growth Adj: .00 1.00 1.00 .00 1.00 1 00 00 .00 0.00 .00 1.00 00
Initial BSd: 60 305 16 2C 211 10 19 15 0 U 22 29
User Adj: .00 1.00 00 00 1 00 .00 .00 00 a 00 .00 00 00
PHF Adj: .00 LOO 00 .00 1.00 00 00 .00 0.00 .00 00 .00
PHF vo Iuee . 60 )05 16 l4. 217 10 U IS 0 U 22 29
Ileduct vol: 0 0 0 0 0 0 0 0 a a 0 0
Reduced Vol: 60 305 16 21 211 10 19 IS 0 II 22 29
PeE Adi: 001.00 .00 .00 I 00 00 .00 00 .00 00 00 .00
HLF Adi: .00 LOO :00 .00 LaO 00 .00 .00 .00 .00 00 ,00
Final Vol.' 60 lOS 16 2. 211 10 U IS 0 II 22 29
_··.... ·--·-1-·---.-... ····-11·· ----.- '-'-"'11"", ·········-11-········ .... ·-1
Saturation Flow Module:
Sat/Lane: .08 .0StOS 150 J50 150 158 158 158 215 215
Adjustment: 1.001.00 1.00 1.001 00 1.00 1.001.00 1.00 1.00 1.00
Lanes: 1.000.95 0.05 1_00 1.91 0.09 0.56 0." 1.00 0.65 0.35
Final Sat. .08 J8B 20 J50 669 31 88 10 158 151 82
··········_·1······_········11-·············-11-·_···---···-··11-···
Capacity Analysis Hodule:
Vol/Sat: 0.150.19 0.19 0.010.32 0.12 0.220.22 0.00 0.21021 0.12
Crit Hoves:
ApprOlilchV/ S:

235
1.00
1.00
2]5
··1

0 .• 7 0.2. 0.11
·-11-·····_---····-11·····--_····---11

0.20
.. -... '-1···········-1----

Level Of ser vt ce Hodule:
Delay/Veh: 1.119.9 19.9 1.] ] .• ]. 2.1 2.] 0.0 2.8 2.8
Delay Adj: 1.001.00 1.00 1.00 I 00 100 1.001.00 1.00 1.001.00
AdiDeI/Veh: 1.119.9 19.9 1.3 J.. ].. 2.] 2.1 0.0 28 2.8
LOS by Move: A C C A A A "It. A A
ApproachDel: 5.9 2.5 1.5 2.1
LOSbyAppr: 8 A A It...................................................................................

...
1.00...

A

Trattix 1.0.1208 lcl 1991 Dowling Assoc. Licensed to Katz. Okitsu, San Diego

EAM.Clm Wed Aug 5. 199811:16:))

£1 Monte Golf Course
Traffic l.mpact Analysis
Existino AM Peak Hour

Pall'e 2-1

Intersection .] L. Jennings Pa~k Rd./I-8 Westbound Ramps

Level Of Service Computation Reporl
199. HCH Unsignalized Method (Base Volume A1lernative)

Average Delay Isec/veht: 0.1 Worst Case Level Of Service: c

Approach: North Bound South Bound East Bound West Bound
Kovement: L T R L T R L T R L T R
-_···_--···-1---····_--···_-11-··_····_·····-11-······ .:.. -··--11-----···",-,-,1
Control: Uncontrolled Uncontrolled Stop Sign Stop Sign
Righta: Include Include IgnoJ:e Include
Lanes: 1 0 1 0 1 1 0 1 0 0 0 0 0 0 0 a 0 0
--_···_·----1-··_······_- ··-11--·········-··-11-· "-11-,,---- .
Volume Hodule:
Base Vol: 9 228 )8. ] 106 0
Growth Adj: .001.00 1.00 001.00 .00
Initial Sse: 9 228 18. J 106 0
User Adj: . DO 1 DO 1.00 00 1. DO .DO
PHF Adj: .DO 1.00 1.00 00 1.00 00
PHF Volume: 9 228)81 1 106 0
Reduct Vol: 0 a 0 0 0 0
Final Vol.' 9 228 1st 1 10t> 0
.. -..... ····1-·············-11··········· ····11···
Adjusted Volume Hodule:
Grade: 0\
, Cycle/Cars:
, T~uck,COlIlb: lOlliUl xXJtX
PCE Adj: .101.00 1.00 .101.00 1.00
Cyc1/C.~ PeE: xxxx JtXXX
Trck/CIIlb f'CE: xxx.-.: XXJU( xxxx
Adj Vol.: 10 228]St ] 106 0 0 a 0 21 0 181
-······-···-1-·············-11···············11······· ···11" ·····1
Critical Gap Module:
HoveUp Time: 2.1 xxxx xXJOtX 2.1 JUUl.X xxx.xx XXJUUl
Critical Cp: S.O xxxx xxxxx S.O xxxx xxxxx xxxxx
···-_····---1-··----_···· ---11-·--······-···-11- ...
Capacity Kodule:
Cnflict Vol: 106 x.xxx 612 xxxx 9.6 xxx X
Potent Cap.' 190 XXJU( XXlUOC 816 xxxx xJUUUt xxxx XXXllX 100
Adj Cap: 1 .00 XlOOU( 1 . 00 JUUUt XXlOlX XXlOl 0 98 XXXl(

Kave Cap.' 190 XXJUU( 816 xxxx xxxxx JUUUt 295
·····_-····-1-··········----11-·---- -- ---II' ·····11·"'-
Level Of Service Hodule'
Stopped De I : • ,6 XXJU[ e . 1 XJUOl.

LOS by Kave: It. A
Movement: LT - LTR - RT LT - LTR - RT IT· LTR
Shared Cap. . lUUU( XJUUU( XXXXXJU(.X xxxx xxxx
Shrd StpOel: xxx.xx JUUUt XJUUOl ,lOUUtxKXl(.Xxxxxx xxxxx
Shared LOS:
ApproachDel:

o
.00

o
.00
00

o
o
o

0\

.10 ,1 10

JUOlXXxxxx

0.1 0.0

Tratfix 7.0.1208 lcl 1991 Dowliolill Assoc Lac ens ed to le,HZ oe r r s .. S4U rHt:yo

o 0 5 u

o
00
o
00
00

o
o
o

110
1.00
110

1.00
1.00
110

o
110

o
0.00

o
o 00
0.00

o
o
o

······11

II
.00
II
.00
00
II

o
II

o
00

o
00
00

o
o
o

0\ 0\

1.10 1.10 I 10 I 10

J
Xl(.Xxx 6.

.' ·11 . - ..

2 ,
5.5
·····1

"8
1061
I 00
1061

... --.-.. I

RT

11 I JUOUil.

C

LT - LTR

4 0
•

RT



--------------

wed Aug S, 1998 ll:16:]JEAK_CHD Pd.ge ]-1

£1 Monte Golf Course
Traffic ~ct Analysis
Existing AN Peak Hour

Level of Service Computation Report
199. HCH Unsigoalized Method (Base Volume Alternative)

Intersection 11 L. Jennings Park Road/l-B Eastbound Ramps

'_2 Worst Case Level at Service:

Approach: Horth Bound South Bound Eaat Bound West Bound
Hoveoent: L T R L TilL T R L T R
------------1---------------11---------------11---------------11---------------1
Control: Uncont.rolled Uncontrolled Stop Sign Stop Sigh
Rights: Include Include Include Ignore
Lanes: 0 0 0 1 a 0 1 0 0 1 1 0 0 1 0 1 0 0 0 1
------------1---------------11---------------11---------------11---------------
Volume Hodule:
Base vol: 0 51 IS 129 12 129 89 110 12 ] 0 foBS
Growth Adj: .00 .00 .00 1.00 .00 1.00 .00 1.00 00 1.00 .00 0.00
Initial Bse: 0 53 15 129 12 129 89 110 12 ) 0 0
UserAdj: 1.00 .00 .00 1.00 .00 1 00 1.001.00 .00 .00 .00 000
PHF Adj: 1.00 .00 .00 1.00 .00 1.00 1.001.00 .00 .00 .00 000
PHF Volume: 0 53 15 129 12 129 89 110 12 ) 0 0
Reduct Vol: 0 0 0 0 0 0 0 0 0 .0 0 a
Find Vol a 53 1~ 129 12 129 89 110 12 ] 0 a
-- ---- - --- - -1--- -- - - --- - - ---11-- - -- - - - -- - - ---11- - --- - -- - -- - - --11- ------ ---- -- --I
Adjusted Volume Module:
Grade: 0\
, Cycle/Cars: xxxx xxxx
'Truck/Comb: xxxx xxxx X;IUlX xxxx ;l()UII;X

PeE Adj: 110.1.00 1.00 1.101.00 1.00 1.101.10 1.10 1.101.10 1.10
Cycl/ear PeE: xxxx xxxx xxxx xxxx xxx..x
Trck/Cmb PCE: XXJUl xxxx xxxx xxxx
Adj Vol.: 0 5] 15 142 12 129 98 187 1l ) 0 0
-- --- - -- - ---1- - - -- --- -- - -- --11- --- - - - -- - - -- --11-- --- - - - ---- ---11- -- --- - - - - - -- --I
Crit.ical G4p Module:
ttoveUp T i_: XXJOO( XXJO( xxsccc 2 . 1 xxxx xxxxx ] . 4
Crit.ical Gp:xxxxx )UOU( XJOUU(. 5.0 XXXX xxxxx £.5 6
-- - - ------- -1- - ------ - -- ----11-- - - - - - -- - - - - --11-- - - - --
C~pacity Module:
Cnflict Vol: xxxx 68 202 209 12 29J
Potent Cap.' XJOOC xxxxx 15'jJ xxxx lIUUUlX B09 847 1165 717 xx.x.xx
Adj Cap: xxxx x.xxx xx.xxx 1.00 xxx.x 0.9] 0.90 1.00 0.15 xxxxx
Move Cap. . x.xxx XJUtX XJtXJtX 1591 xxxx xxxxx 749 765 ll65 5J5 xxxx xxxxx
------------1---------------11---------------11------ ---------11------- - -------1
Level Of Service Hodule:
Stopped Del:xxxxx xxxx xxxxx
LOS by Have:
Hovement:
Shared Cap. ;
Shrd StpDel: xxxxx XJOOC

Sh.sred LOS:
ApproachDel:

0' 0\o.
x xxx xxxx
XXX;l(

xxxx

2.6 1.4 XXXA xxxxx
o ~ . 5 6 . 5 xxxx x.xx.w:x
---- ---11- -- - ------- ----I

2_7 6.8 xxxx
B ..
LT - LTR - RT

5.5 6.0
B
LT . LTR

2 _5 xxxx x.x.xxx..
LT - LTR - RT aT

788
58
B

xxxxx xxxxx

LT - LTR - RT
xxxx xxxx x..x.x.x.x xxxx xxxx )(..)(.XX xxxJt JUUUUt

XXXXX x:xxx xxxx.x XJlXXX

1.2 5.7 •. B0_0

Tt·dffix 1.0.1208 leI 1~97 ouwling Assoc. Licensed to I\dtZ. akitsu. Set.n Oiego

B

'....- --.-'

EAK_CHD Wed AuQ 5. 1998 1l:16:ll

E1 Honte Calf Course
Traffic Impact Analysis

Existing AK Peak Hour

Level Of Service Computation Report
1994 HCH Operations Hethod (Base Volume Alternative.

Intersection 'It SR-67 at ~pleview Streec

cycle (secl:
Loss Time (sec):
Optitu.l Cycle:

Cdtical Vol. leap. IXt;
4 secl Average Delay lsec/veh):

Level Of Service:

100
10 (Y+R '"
17

0.510
n.9

C

Approach:
Movement:

North Bound South Bound Ea.st Bound West. Bound
L T RL T RL T RL T R

------ - - ----1------------ ---11- ----- -- -- ---- -11------ - - -- - - - - -11- - - -- - -- - - - - - --I
Control: Protected Protected Spl it Phose Spl it Ph5se
Rights: Include Include Ignore lc;Jnore
Kin. Green: a 0 0 0 0 0 0 0 0 0 0
Lanes: 1 0 2 0 1 1 0 2 0 1 0 1 0 0 1 1 1 0 0 1
------------1---------------11-- ----11- -----11------ --------1
Volume "odule:
Base Vol: 28 ]51 20B 1J6 7U 66 ~4 5t 26 521 105
Growth Adj: .001.00 1.00 1.001.00 1.00 .00 00 0,00 1.001.00
Initial e.se : 28 ]5) 208 1J6 14,] 66 54 54 0 ~21 10~
User Adj: .00 1.00 1.00 1.00 1 00 .00 .00 .00 0 00 1 00 1.00
PHF Adj: .001.00 1.00 1.001.00 .00 00 .00 0 00 1.00 I 00
PKF vo Iuee : ~8 ]5] 20B 1]6 14] 66 54 'if, 0 521 10':1
Reduct Vol: 0 0 0 0 0 0 0 0 0 0 0
Reduced Vol: 28 ]5) 20a 1]6 14] 66 5t '>4 0 521 105 0
PeE Adj: 1.00 1.00 I 00 1.00 1.00 00 00 00 000 1 00 I 00 u oo
HLF Adj: . 1.00 I_O~ 1.00 1.00 1.05 00 .00 00 0.00 1.05 1.0':1
Find Vol.: 28 HI 208 116 180 66 54 54 0 547 liD
------------1------------ ---11------ ----- ----II- --- --- --- -- ---11----- -- - - - --
Saturation Flow "odule;
Sat./Lane; 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 190u
Adjustment: 0.951.00 0.85 0.951.00 085 0 9B 0 98 1.00 0.960.9b
Lanes; 1.002.00 1.00 1.002.00 1.00 O.~O 0 50 1.00 I 610 IJ
Firial Sat 1805 ]BOO 1615 1805 ]800 1615 9Jl 9]1 1900 1017 611
-------- ----1----------- ----11-- -- - - --- - - - - - -11- - - --- - - - - - --- -11-- -- - - - - --
Capacity Anet.lysis Module:
Vol/Sat: 0.020.10 0.11 0080.21 0.04 0060.06 0.00 0180.18 I) tlO

Crit Moves:
Green/Cycle: 0.0) 0 21. 021 0.160.40 0.40 0.11 0.11 000 0 J5 0]5 u ou
volume/Cap: 0.51 0.]6 0.47 0.41 0.51 0.10 0.~1 0.51 0.00 051 05l 01)0
------------1---------------11------- ----- - --11-- - ---- -- - -- - - -11- --
Level Of Service Module:
Delay/Veh: )6.8 19.0
User DeIAdj: 1.001.00
AdjDeI/Veh: ]6.8 19.0
Queue: I 8

o

'58
o 00

o
(I 00
/I t1U

o

u 00
o
--I

liDO
1 00
I 00
lion

-I

--I

28.6
100
28.6

2

I••
I 00
168
I

o 0
I 00
o 0

o

0.0
1.00
o 0

o

168
1. 00
16.8

12

25.6
1.00
25.6

•
12.0
1.00
12 0

1

28.6
1.00
28 6

2

20.2
1.00
20.2

5................................................................................
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El Konte Golf Course
Traffic Impact Analysis

Exist.intl PM Peak Hour

Level ot Service Computation Report
199t HCK t-Way Stop Kethod lBAse voluae Alternative)................................................................................................................................................................

Intersection .2 L. Jennings Park Rd./Julian Ave. lEI Monte Road................................................................................................................................................................
Cycle t sec j :
Loss Time (sec):
Optimal Cycle:

1
o n+R =0

o

Critical Vol. leap. (xJ:
t secl Average Delay (,ec/veh.:

Level Of Service:.............................................................................. "' ..
Approach: North Bound South Bound EAst Bound West Bound
Movement.: L T R L T R L T R L T R
------------1---------------11---------------11---------------11---------------1
Control: St.op Sign St.op Sign St.op sign St.op Sign
Rights: Include Include Ignore Include
......ne.: 1 0 0 1 0 0 1 1 0 0 1 0 0 1 0 1 0 0 1
------ ------1---------------11----------- - ---11---------------11------- --------1
Volume Module:
BAse Vol: 104 29 ]] C6)10 )6 26 1J 121 (5
Growth Adj: 1.00 .00 .00 .00 1.00 .00 00 .00 0.00 .00
Ioil: ia1 ase . 10( 29 )l 46 310 ]6 26 1J 0 (5
User Adj: 1 00 .00 .00 00 1.00 .00 .00 .00 0 00 .00
PHF Adj: 1.00 00 .00 00 1.00 00 .00 00 000 00
PHF Vol .. e : lOt 29 )l 46)10 l6 26 1) 0 (5
Reduct Val: 0 0 0 0 0 0 0 0 0 0
Reduced Vol: lOt 29 )] (6 no )6 26 )) 0 45
PeE Adj: 1_00 .00 .00 001.00 .00 .00 .00 0 00 .00
HLf" Adj: 1.00 .00 .00 .001.00 00 .00 00 0.00 .00
Final Val.: 10( 29 )) t6 no )6 26 1] 0 45
--,---------1---------------11----------- ----11----------- - ---11-- --- --
S~turat.ion Flow Kodule:
Sat/Lane: )65 ]65 ]65 )]2 ]]2 )]2 110 110 170 250 250 250
Adjust.awmt.: 1.001.00 1.00 1.001.00 100 1.001.00 1.00 1.001.00 ) 00
Lanes: 1.000.(1 0.5] 1.001.B2 0.19 0.610.)] 1.00 0.68 0.32 1-00
Final Sat..: HiS 111 19( H2 605 5!J 1J] 51 110 110 80 250
------------1---------------11- --------------11------ ---------11------ - ----- - --I
Capacity An4lysis Hodule:
Vol/Sat.: 0.280.11 0.17 0.14 0.61 0.61 0.21 0.2] 0.00 0.26 0.26 0 12

cr it. eecves .
ApproachV/S: 0.2] 0.45 O.ll 0.19
------------1---------------11----------- ---11---------------11------------ --I
Level of Service Hodule:
Delay/Veh; ].0 1.!J 1.9 1.110.2 10.2 2.( 2.4 0_0 2.1 2.7
Delay Adj: 1.001.00 100 1.001.00 1.00 1.001.00 1.00 1.001.00
AdjDeI/Veh: 3.0 1.9 1.9 1.110.2 10.2 2.4 2.4 0_0 2.7 2.1
LOS by Hove: A A A A C C A A A A
App£oachDel: 2. ( 5.6 1 5 2 1
LOS by Appr: A B A A................................................................................

Traffix 7.0 1208 tel 1991 Dowling Assoc. Licensed to Kat.z, Okitsu. Sdn Diego
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Wed Aug S. 1999 1]:2(:01EAt.om

E1 Honte Golf Course
Traffic Impact An~lysis

Existing At Peak Hour

Jnte£section .1 L. Jennings Park Rd./J-8 Westbound Ramps

Level of Service computation Report
199( tIC" unsignalized Hethod IBase Volume Alternative)

-
P~ge 2

Average Delay tsec/vehl: 0 .•

• Oo •••••••••••

c
• Oo Oo ••••••••• Oo .

Worst Case Level Of Service;
........................... Oo Oo •••••••••••••••• Oo ••• Oo .

North Bound South Bound East Bound West ,Bound
L T R L T R L-T R L T R

------------1---------------11---------------11--------- -- - - - -11-- --- --- -------1
ccne rof . uncontrolled Uncontrolled StOP Sign Stop Sign
Rights: Include Include Ignore Include
Lanes:. 1 0 'I 0 1 1 0 1 a 0 0 0 0 0 0 1 0 0 0 1
------------1------------ ---11------------ ---11- ---------- ----11-- --,--- ----- --, I
Volume Hodu1e:
Base Vol;
Growth Adj:
Initial Bse:
User Adj:
PHF Adj:
PHF Volume:
Reduct Vol:
Final vc L. :

1 S]O 28]
.00 1.00 1.00

1 5]0 28]
.00 1.00 1.00
.001.00 1.00

1 5]0 28)
o 0 0
1 530 28]

-------- ,---1------------ - --11--
Adjusted vo rcee Module:
Grade: 0\
,Cycle/Cars; xxxx xxx x
, THick /coab; xxxx
peE Adj: .101.00 1.00
Cyc1/Car PeE: JUUUt

Trck/cmb PCE: XXXX JUUUt XJUUt xxx.
Adj Vol.' 1 5]0 28] 1 S91 0 a
------------1------ -- -------11------------ - - -11- ---
Crit.ica1 Ga~ Hodu1e:
HoveUp Ti.aae: 2.1 xxxx xxxxx 2.1 xxxx x.xxxx xxxxx
C£itical Gp: 5.0 xxxx xxxxx S.O xxxx xxxxx xxxxx xxxx
------------1------ ---------11----------- ----11------- - - -- -- --II'
Capacit.y Hodule:
Cnfliet Vol: 591 xxxx xxxxx 81]
Potent Cap. 896 xxxx xxxxx 70] xxxx xxxxx xxxx
Adj Cap: 1 .00 xxxx xxxxx 1 _00 xXJO( XXXXX xxxx
Hove Cap. . 896 xxxx xxxxx 70] xxxx
------------I-----c----- ----11------------- - -11- ------ --. - - - - -11-
Level of Service Kodu1e:
St.opped eel: •. 0 xx.x.x xxxxx 5.1 xxxx xxxxx XXXXX J(xxx
LOS by Hove: It, 8
"ovement; LT - LTR - RT LT - LTR - AT LT· LTI
Shared Cap.; JOUO( xXJOt xxxxx XJOO(XXXX J(xxx xxix
Shrd StpDel;~x xxxx xxxxx xxxxx xxxx xxxxx xxx xx xxxx xxxxx xxxxx
Shared LOS;
ApproachDel :

ApprOAch:
Movement;

591 0
1.00 00
591 0

1.00 00
1.00 .00
591 0
o 0

591 0
--. ------II'

1
.00

1
.00
00

1
o,

o
1.00

o
00
00

o
o
o

0'
xxxx xxx x
xxxx

1.00 10 I 10.10 1_00

XXXKX xxxx xxxx

XXXX xxxx

0.0 0.0
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XXXXx
H2) 5JO
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.. ,-- .. ------1
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o
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El Hente Golf Course
Traffic Impac~ Analysis

Future 1998 Conditions without Project PH Peak Hour

Level of Service Computation Report
1994 HCH Unsignalized ~tbod (Future Volume Alte~nativeJ

Page ]-1

Average Delay (sec/veh):

Intersection '1 L. Jennings Park Road/I-8 Eastbound Ramps
.................................................. .o .. .o.o.o .o.o • .o .... .o.o.o .... .o ...... .o.o .... .o.o ...... .o.o .. .o .. .o.o.o .. .o ... .o .. .o • .o.o.o .o.o.o.o .. .o ..

0.0
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19.7

10.1

26
1.0.

27
o
o
27

1.00
1.00
27

o
27

20'
1.04

211
o
o

211
1 00
1 00
HI
o

211

10
.Of
10
o
o
10
.00
.00
10
o
10

0'
xxxx
xxxx

.10 1.00

xxxx
xxxx

XXJO( XXXX

xxxx xxxx
2J2 10 186

.. f

...

Worst Case Level ot Service:

17'
1.04,.,

o
o

lB'
1.00
1.00,.,

o,..

l89 ]17
1.0. '1.04
• 05 192

o 0
o 0

405 )92
1.001.00
1.001.00
.OS 392
o 0

4105 392

f2
.Of
U
o
o
u
.00
.00
u
o..

0'
xxxx xxxx

1.00
xxxx

.10 1.10 1.10
xxxx

xxxx xxxx
xxxx xxxx

us fl1 ••

2.7

RT•••
IJ.6
C

14 .1

•••

25
.Of
2•

o
o

26
..00
.00
26
o
2.

o
.Of

o
o
o
o

1.00
1.00

o
o
o

0'
XXX>< XXX><

x.xxx xxxx
.101.10 1.10

xxxx
zs o

19 . i xxxx JlUtXXX
C A

LT - LTR ~ RT

xxxxx

C

n.
0.00

o
o
o
o

o 00
o 00

o
o
o

o

...

ApprOAch: North Bound South Bound East Bound West Bound
Kovement: L T R L T R L T R L T It

------------1---------------11---------------11---------------11---------------1
Control: Protected Protected Split Phase Split Phase
Rights: Include Include Ignore Ignore
Kin. Creen: 0 0 0 0 0 0 0 0 0 '0 0
Lanes: 1 0 1 0 1 • 0 2 0 1 0 1 0 0 1 • I 0 0 I
------------1------ ---------11---------------11---------------11-------- -- .. --·1
Volume ttodule:
Base Vol: 18 910 187 2416 t61 106 81 1]5 29
Growth Adj: .0. 1.0. 1.0& 1.0. I 041 1.0& .041 1.0' 0.00
Initi41 Bse: 19 1009 BlB 2~6 479 110 86 UO 0
Added Vol: 0 0 0 0 0 0 0 0 0
PasserByVol: 0 0 0 0 0 0 0 0 0
Initi41 Fut.: 19 1009 818 2~6 ..119 110 86 1..10 0
User Adj: .001.00 1.00 1.001.00 1.00 .001.00 000
PHF Adj: 00 1.00 1.00 1.00 1.00 1.00 00 1 00 0 "0
PHF vo l uae : 19 1009 B18 256 419 110 86 laO 0
Reduct Vol; 0 0 0 0 0 0 0 0 0
Reduced Vol: 19 1009 BlB 256 419 110 B& itO 0
PeE Adj: .001.00 1.00 1.00100 1.00 001.00 000
KLF Adj: .00 1.05 1.00 1.00 1.05 1.00 .00 1.00 0.00
Final Vol.: 19 10~9 818 2S6 50) 110 86 ItO 0
------------1---------------11---------------11-----------. ---11--
Saturat.ion Flow Hodule:
Sat/Lane: 1900 1900 1900 1900 1900 1900 1900 1900 190U 1900 1900
Adju$~ent: 0.9S 1.00 0.B5 0.951.00 0.85 0.9B 0.98 100 0.96096
Lanes: 1.00 2.00 1.00 1.002.00 1.00 0.180.&2 1.00 1 560 t.
Final Sat.; 1805 1800 161~ 18051800 1615 109 115] 1900 28n 811------------ 1---- -------- --- II------- --.-----II --- ---.--.... -.II ---.. --.
Capaci~y Analysis Kodule;
Vol/54t: 0.010.28 0.'51 D.1t 0.11 0.01 0.120.12 000 0.14" 14 0 uo
Crit Kaves:
Creen/Cycle: 005050 0.'50 0.14060 0.60 0.12012 000 0 II "II 0
Volume/Cap: 0.220.5'5 1.01 1.010.22 0.11 1.01 101 000 101 101 0
------------I----------.----II --------------- II ----- ... --- -- -. I1.. ...
Level Of Service Kodule:
Delay/Veh: 29.8 11.)
User DelAdj: 1.001.00
AdjDel/veh: 29.8 II.]
Queue: • 20

FPtt.CHp Wed Aug 5. 1998 11:23:50

Approach: North Bound South 80und East Bound West Bound
Movement: L T R L TaL T R L T R
-··---------I---------------II---------------II----~----------11---------------1
Control: Uncontrolled Uncontrolled Stop Sign Stop Sign
Rights: Include Include Include Ignore
Lanes: 0 0 0 1 0 0 1 0 0 1 1 0 0 1 0 1 0 0 0 1
------------I------------c--II---------------II---------------11---------------1
Volume Module:
Base Vol: 0 49
Crowth Adj: .Of. 1.04
Initial 85e: 0 51
Added Vol: 0 0
passerByVol: 0 0
Initial Fut: 0 51
User Adj; .00 00
PHF Adj: .00 .00
PHF vc rcee : a 51
Reduct Vol: 0 0
Fin41 Vol.: 0 51
Adjusted Volume Kodule:
Grade: 0'
,Cycle/Cars: xxxx xxxx
'Truck/Comb: xxxx xxxx
PeE Adj: 1.101.00 1.00
Cycl/Car PeE: xxxx xxXJt
Trck/C'mb PeE: XXXX XXXX
Adj Vol.: 0 51 27
Critical Gap Hodule:
ttoveUp Time::XXXlULXXXXxxxxx 2.1 XXXJt xxxxx 1.4 1.] 2.6 1.4 xxxxx
Critical Gp:xxxxx xxxx xxx.x.x 5.0 xxxxx 6.5 6.0 ~.5 6.5 xxxx xxxxx
---- -- - ---- -1-- ------ -- --- --II ----- -- ---- ----11---- --- ---- ----II --- --- ---- -----I
Capacity Module:
Cnt liet Vol: xxx.x xxxx xxxxx 1B x.x.xx xxxxx 286 laO 10 SOt XXXJ( xxxxx
Potent Cap.: xxxx 15141 xxxx.x 721 160 1]68 Soil
Adj Cap: xxxx XJUU( 1.00 x.xxx xXJO[X 0.87 0.8] 1.00 O. J9 xxxx )(xxxx
eeve Cap.: xxxx xxx.x xxxxx 157. xxxx xxxxx 6]0 6J] 1368 209 xxxx xxxxx
------------1----------- ----11----- ----- -----11---· --. ---·----11--------------·1
Level Of Service Hodule:
Stopped Del:x.xxxx xxx.x xxxxx 2.6 xxxx xxxxx 15.81&.8
LOS by Kave: A C
tIovetDent: LT - LTR - RT LT - LTR - RT LT - LTR
Sh4red Cap.' xxxx xxxxx xxxx xxxx xxxxx xxxx xxxx
Shrd StpDeI: xxxxx xxxx xxxxx xxxxx xxxxx xxxxx xxxx
Shared LOS:
AvproacbOel;

El Honte Golf Course
Traffic Impact Analysis

Future 1998 Conditions without Project PH' Peak Hour

Level Of Service Computation Repo~t
199' HCH Operations Kethod (Future Volume Alterna~iveJ

Intersec~ion '14 SR-67 at Kapleview S~reet

Cycle (sec):
Loss Ti .. Isec):
OptimAl Cycle;

Critical Vol./Cap. IXI:
, secl Average Delay (sec/veh)=

Level Of Service:

7B 1
1 00
7B ,

7

0.0
1.00
o 0

o

12.8
1 00
12.8

11

'.1
1.00

• 1

•
5 •

1.00,..
I

76.3
1.00
76.]

5

tl .1
1.00
U.7

'0

)5)

1.04,.7
o
o

)&7
J .00
1.00,.7

o"71 00
1 05
185

.0 7
1 uO
60 .,

16

1.006
]] .4

o

o

101
1.0'
105

o
o

105
I OU
I 00
IUS

o
'OS

1.00
I.OS
110

III
0.00

o
o
o
u

u 00
IJ 00

o
o
o

o 00
o UO

U

'1

IfJOO

I UO
1 00
1900
-- '1

60 7
I 00
60 7

o 0
I uO
0.0
o
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£1 Honte Golf Course
Traffic Impact Analysis

ru~ure 1998 Conditions with froject AM Peak Hour

Level Of Service Computation Report
1994 HeM 4-Way Stop Method IFuture Volume Alternative)..............................................................................................................................................................

Intersection '2 L. Jennings Pack Rd./Julian Ave. lEI HOnle Road

Critical Vol./Cap. IX):
• secl Average Delay Isec/vehl:

Level Of Service:

o 956
5.'

•
Cycle t sec} :
Loss Time (sec):
Optimal Cycle:

1
o (Y.R =
o........ .. .. .. .. .. ..

Approach: North Bound South Bound East Bound West Bound
Movement.: L T R L T R L T R L T R
-------- - ---1---- - - ------- ------11--- - - - ---------- --11---- --- -- - - --- ·----11- ------.--- -- -----. --I
Control: Stop Si9n St.op Sign St.op Sign St.op Sign
Rights: Include Include Ignore Include
Lanes: 1 0 0 1 0 1 0 1 1 0 0 I 0 0 1 0 1 a 0 1
----.----.--- •• ---1-- - -- - ---- --- ----. -11- ---- - - -- ----------11- ------ ------ ----··11- -- - - ------ ---. - -·1
Volume Module:
Bose Vol: 60 105 16 2. 217 10 19 15 81 U 22 29
Crowr;h Adj: .Of, LOf, 1.0f, .Of, 1.0f, .Of, Of, .Of, 000 .0& 1.0f, . Of,
Inidol ese . 62 111 11 25 226 10 20 16 0 U 21 10
Added Vol: a 0 ]) 22 0 0 0 11 0 8 & 6
PasserByVol: 0 0 0 0 0 0 0 0 0 0 0 0
Initiol fut: 62 111 50 U 226 10 20)J a 51 21 36
User Adj: .00 1.00 00 00 1.00 00 00 00 0.00 00 00 00
PHF Adj: .00 1.00 .00 00 1.00 00 .00 00 0 00 00 00 00
PHF Volume: 62]n 50 41 226 10 20 l) 0 51 2"1 )6
Reduct Vol: 0 0 0 0 0 0 0 0 0 0 0 0
Reduced Vol: 62)17 50 n 226 10 20 H 0 ~l 21 )6
PeE Adj: .00 1.00 .00 .00 1.00 .00 00 00 0.00 00 .00 00
HLF Adj: .00 1_00 .00 00 1.00 .00 00 .00 0 00 00 .00 00
FinAl Vol 62)11 50 .1 226 10 20)] a 51 27 ]6
------.--- -----1- .--------- -----11---- - - ---------·11---------- - ---11- - - - - -- •• - - ----I
Saturation flow KOdule:
Sat/Lane: 38& 3st 1U ]49 H9 349 161 161 161 2J8 ~]8 2]8
Adjustment: 1.00 1.00 1.00 I 00 1.00 1.00 1.00 1.00 l.OO l,OO 1.00 1,00
Lant!s: 1.000.86 O.H 1.001.92 0.08 0.)8062 1.00 a 65 a J~ 1.00
final Sat.: 38&])2 52 H9 668 ]0 6J l04 161 156 82 2]8
--. --------I--. -------------II ---------------II ---------------I I-- --------------I

Cap6city Analysis "odule:
vol/Sat.: 0.160.96 0.96 0.11 0]. 0.3. 0.32 0.]2 0.00 0 JJ 0.)) 0.15
Crit Hoves:
ApproachV/S:
----'----. --. --- I---------------II ----------------II ------ ---------I I- --------- -. -I
Level at Service Module:
Delay/Veh: 18 n.8 )18 J,1 ] 6 ] 6 3) J] 0.0 1.5 3.5
Delay Adj: 1001.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.001.00
AdjDel/Veh: 1.831.8 n.8 1.1 l.l! 3.6 3.1 l.J 0.0 3.5 15
LOS by Have: A E E A A A A A A A
ApproachDel: 8'.. 2 _8 1.8 1 5
LOS by Appr: B A A A
• _ •• - ••••••••••• - • - - _ ••••••••••• - • - • _. - - • _ •• - 0 __ • _ • • 0 •• 0 ••••• 0 0 ••••• __ ••••• -

0.56 o 21 0.16 0.24

Tratfix 7.0.1208 lcl 1997 Dowling: Assoc. Licensed u, ttdtZ. Okitsu. Sal.Oieyo
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El Hont.e Golf Course
Traffic lcapcsct Analysis

future 1998 Conditions with Project AH Peak Hour

9 228
.0. I.ot

9 237o ,.
o 0
9 251

.001.00
DO 1.00

9 2S1
o 0
9 2'JI
Hodule:

O'
xxx.

.10 1.00

Average Delay lsec/vehl:

Intersection I) L. Jennings Park Rd./I-8 Westbound Ramps

Level at Service Computation ~eport
199. HeM Unsiljlnalized Hethod (future Volume Alternative)• .. _ • • _ • __ .. __ •• ••• __ __ • ••••• _ •• e •• •••• _. __ • __ •• • __ .0 • _•

0.' Worst Case Level Of Service: c.. • _ ...... .o •• ... _.o • _ .. _.o _ .... ..... __ • _ .. __ •• • _ • _ .. e ••• _ eo ••

o.

0 21 0 110
0.00 1. 04 O. I O.

0 22 0 111
0 0 0 "0 0 0 0
0 22 0 ...

0 00 00 00 I 00
0 00 00 00 1 00

0 22 0 196
0 0 0 o
0 " 0 1'.

o.
LID 1 10 1 10 I 10

Approach: North Bound Sout h Bound East Bound West Bound
Hov_nt: L T R L T R L T R L T ~
- - -- - --. - '--1-'- - - - .------ - - -11- - ---- ------- - ---II - - - - - - - - - - - - - - -11--- -- -- - - - - - - ---I
Control: Uncontrolled Uncontrolled Stop Sign Stop Siljln
Rights; Include Include Ignore Include
Lanes: 1 0 0 1 1 0 0 I 0 0 0 0 0 0 0 0 a 1
--------------1---- --11-----------------11 ----·---11 --------1
Volume Module:
Base Vol:
Growth Adj:
Initial ase :
Added Vol:
P",sserByvol:
Initial fut
User Adj:
PUf Adj:
PHF VullJPle:
~educ( Vol,
Fincsl vol
Adjusted vo Luee
Grade:
, Cycle/Cars:
, T.-uck/Comb:
peE Adj:
CycllCar PeE:
T1Ck/cmb PeE:
Adj Vol 10 251
Critical GAp Module:
HoveUp Time: 2.1 xxxx 2. :llXXIOl J 4
Criti.cal Gp: 5.0 xXX)( xxxxx S.O x.x:Ul;)( xxxxx 6 S
- - - - ----- - - - - - I - - - - - - - - - ---. - - - II - - - - - - - - -- - --- --. II - - - - - - - --- - - - - - - I I - -- ..
Capacity Module:
CnBict Vol: 7&2 xxxxx 6S0 JlXXX
Potent Cap.' 159 XJUl.X 8.0 xxxx )(JlXXX xxxx
Adj Cap: 1.00 1.00
Have Cop.' 159 xxxx xxxxx 8&0 xXX)(
-----------.. --I-------------. --II --. --------------II-----------.. --II -
Level of Service Module:
Stopped Del: ._8 xxxx xxxxx
LOS by Kove: A
Movement: LT - LTR
Sh",red CAp.: XXJllt

Sh.-d StpDel
Sh,ned LOS:
APPl"oachllel :

,..
1.0.

H'
o
o
H'

1.00
1.00
H'

oH'

1
1.0&

1
o
o
1

.00

.00
J
o
1

10.
1.0.,,.
•o,.2

1.00
1.00
1<2

o
142

o 1

o.
1.00 .10 1.00

o
.0'
o
o
o
o
00

.00
o
o
o

o 0
0& 1 O.

o 0
o 0
o 0
o 0

.00 00
00 00

o 0
o 0
o 0

o 2"H' ,.,

xxxxx

1.00 1.101 10

o o

b

5

I

xxxxx lOOt.
211 xxx X

0 " x......x
xxxxx 212 XXllJl

251
1031
I 00
1031
I

RT

•. ] xxxx JU(XM;Xxxxxx XXXX

"LT - LTR • HT LT
XXXXX
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El Honte cOIf Coucse
Tral f ic IlIIIpact Analys is

Future 1998 Conditions with Project AM Peak Hour

Page 3·1

----------------------------------------------------------_._--------- ---------

Intersection " L. Jennings Park Road/l-8 Eastbound Ramps

Level Of Service Computation Report
199. HCK Unsignalized Method IFuture Volume Alternative)

Average Dejoy tsec/vehl: ].]

...................................................................................

.......................................................................................
Morat Case Level Of Service:.................................................................................

Approach: Nortb Bound SOUth Bound East. Bound West Bound
Koveaent: L T R L T R L T R L T R
------------1---------------11---------------11---------------11---------------1
Control: uncontrolled Uncontrolled Stop Sign Stop Sign
Rights: Include Include Include Ignore
.... nee . 0 0 0 1 0 0 1 0 0 1 1 0 0 1 0 1 0 0 0 1
------------1---- ------ - - -- -11- - - -- - - - -- - - - - -11-- -- - - - -- ------11- -- ---- --------1
volwae ttodule:
Base Vol:
Growth Adi:
Init ial ase .
Added vol:
PasserByVo1 :
Initial Fut:
Use I: Adi:
PHF Adj:
PHF VoIWlhi!':
Reduct Vol:
Final Vol.:
Adjusted Volume
CTade:
'CyclefCar.s: xxxx
'TcuckICoab: xxxx
IPCEAdj: 1.101.00 1.00 1.10100 1.00 1.101.10 1.10
CycliCal: PCE: xxxx xxxx
Trck/Cmb PCE: XJtXJ( xx.xx
Adj Vol.: 0 59
Critical Cap Hodule:
KoveUp Time: xxxxx xxxx xx.x.xx 2.1 xxxxx 3. • 3. 3 2.6 xxxx xxxxx
Critical Gp:xxxxx xxxx xxxxx 5.0 x.xx.x xxxxx 6.5 6.0 5.5 6.5 xxxx xxxxx
------------1---------------11----- ------ ----11------ --- ---- --11-- --- -- -- ---- --I
Capacity Module:
CnUict Vol: xxxx x.xx.x xxxxx 15 xx.xx xxxxx 220 227 1) 31. XXXX XAXXX

Potent Cap.: xxxx xxxx xxxxx 1519 xx.x.xx 190 829 1]6] 696 xxxx x.xxx.x
Adj Cap: xxxx xxxx xxxx.x I .00 xxxx xXJUtX 0.92 0.89 1 .00 0.73 xxxx x.xxxx
Hove Cap.: xxx.x xxxx xxxxx IS19 xxxx XXJO(X 126 ,.1 1363 S01 xxxx xxxxx
------------1---------------11---------------11---------------11---------:-----1
Level of Sec vice Hodule:
Stopped Del: xxxxx xxxx xxx.xx 2.5 xxxx xxx-xx S. B 6 .•
IDS by Hove: A B
Hoveaent; LT ~ LTR - RT LT - LTR - RT LT - LTR
Shared CAp.' XXXX XXXX xxxxx xxxx xxx.x. xxxxx xxx.x
Shrd StpDeI: XJl;XXX x.xx.x XJUC,Xx XXXXX XXXXXXXX)( xx.x.xx xxxx
Sh41"ed LOS:
Appr,;)achDel:

IS
1. O •

"o
D••
DD
.DD••

D••

12
D'
12

•
D
II
.DD
DD
Il

D
II

.2.
• D.".

D
D...

1.00
, DD
,H

D...

8'
.D'
.l.
11

D.D.
1.00
1.00'D'

D'D'

12'
LOt
u.

S
D".

1.00
1.00".

D".

o Sl
.0. .0.
D SS
D •
o D
D 50

.00 00

.00 00
o 50
o 0
D 50
Module:

O' D'~~
~xx

~x

xxxx
~x

X1UI:X

XX~

~xx
153 13 ... .It••

0.0 ..]
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£1 Honte Golf Course
Traffic Impact Analysis

Future 1998 Conditions with Proiect AM Peak Hour

Level of Service Computation Report
1994 HCH Operat.ions Method (Future Volume Alternative)

• ••••••• _ _. a ..

Intersection .1. SR-61 at HApleview Street
_ ••••••••••••••••••••••••••••••••••••••••••• _ a _ _ •• a •

cycle (sect:
Loss Time .sec):
Optimal Cycle:'

.00
10 ly.a =
]8

Critical Vol./eap. IXI:
4 secl Average Delay (sec/vehJ:

Level Of Service:

O.S34
18. ]

C
••••••••••••••••• _ •••• _ ••• __ ••••• _ ••••••••••• _ a _. _ ..

Approacb: North Bound south Bound East Bound West Bound
Hovement.: L T R L T R L T R L T R
------------1---------------11---------------11---------------11---------------1
Cont.ro!: Protected Protect.ed Split Phase Split Phase
Rights: Include Include Ignoce Ignore
Hin. Green: 0 a 0 0 0 0 0 0 0 0 0
Lanes: 1 0 2 0 1 1 0 2 0 1 0 I 0 0 1 1 I 0 0 1
- - - - - - - - - - - -I - - - - ---- - - - - - - - -11- - - - - - - - - - - - - - -11- - - - - - - - - - - - - --11- - -- - - -- - - - - - - - I
Volume Hodu1e; .
8ase Vol: 28 ]5J 208 1J6 1Cl 66 5. 541 26 521 105
Growth Adj: 1.0.1.0. La. 1.0.1.0. .0. .0.1.0. a 00 ·LO. 1.0.
Initial Bse: 29 ]67 216 HI 11] 69 56 56 0 5&2 109
Added Vol: 0 0 11 8 0 0 0 • a ) I
PasserByVol: 0 0 0 0 0 0 0 0 0 0 a
Initial Fut.: 29 ]61 221 In 11) 69 56 60 0 StS 110
User Adj DO I 00 1.00 1. DO 1.00 . DO 1 00 1 00 0 00 1 00 1.00 0
PHF Adi 001.00 1.00 1.001.00 00 1.001.00 000 1.00 I 00 0
PHF Volume: 29 361 221 U9"113 69 56 60 0 'i.S 110
Reduct vol: 0 0 e 0 a 0 0 0 0 0 0
Reduced Vol: 29 ]61 221 H9 111 69 56 60 0 5.5 110
PeE Adj: .001.00 1.00 1.001.00 .00 .00 00 000 1001.00 0

.HLF Adj: .001.05 1.00 1.001.05 .00 .00 00 000 1.051.05 0
Final Vol. 29 185 221 In 811 69 56 60 0 512 116
------- -----1---------------11------------- --11- ------ --- .. - - -11- - ---
Saturation Flow lIOdule:
Sat/Lane: 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Adjtlstment: 0.951.00 0.85 0.951.00 0.85 0.980.98 1.00 096096 1 00
Lanes: 1.002.00 1.00 1.002.00 1.00 0 .• 80.52 1.00 1.66011 1.00
Final Sat.: 180S 1800 1615 1805 1800 1615 899 96] 1900 ]0)) 615 1900
------------1---------------11---------------11- -------. - --- --11- -- - -- -.- - - ----I
Capacit.y Analysis "odu1e:
vol/Su: 0.020.10 O.H 0080.21 0.01 0060.06 000 0.19 019 0.00

Crit Hoves:
Green/Cycle: 0.0] 0 21 021 0.160 .• 0 0 .• 0 0.120.12 000 0 150)5 0
Volume/Cap: 0.5] 0.]1 0.52 0.520.51 0.11 0.5] 0.5] 0.00 0.5] 0 5) 0
------------1---------------11- - -- ------- -- --11--- ---- --- - - ---11- - - ---
Level at Secvice Kodule: .
Delay/Veh: ]6.1 19.2 20.9 26.] 15.1 12.2 28.9 28,9 0.0 1"10 l1 0
User DelAdj: 1.00 1.00 1. 00 1.00 1.00 1 00 1.00 I. bo 1 00 l,lI0 I 00
AdjDel/veh: ]8.1 19.2 20.9 26.) 15.1 12.2 28.9 28 I) Don 0 11 0
Queue: 1 9 5 • 11 1 2 2 0 1) )

o

1S8
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o
2
o
o
00
00

o
o
o
00
00

o
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I. 00
o 0

o
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El Kon~e Golf Couese
Traffic llApeer AnAlysis

Future' 1998 Conditions with Project PH Peit.k Hour

Level of Service Computation Report
199& HCIt a-Way Stop Method (Future Volume Aiternat i ve I

Intersection '2 L. Jennings Park Rd./Julian Ave./EI Monte Road

Cdtical Vol. ICap. IXI:
.. sec) Average Delay (sec/vehl:

Level Of Service:

o 683
5.'

8

Cycle t secj :
Loss Ti.e (secl:
Opt.imal Cycle:

North Bound South Bound East Bound west Bound
L T RL T RL T RL T R

------------1---------------11----- ------ ----11------ ---------11--------------'1
Control: Stop Sign StOP Sign Stop sign Stop Sign
Rights: Include Include Ignore Include
Lanes; 1 0 0 1 0 1 0 1 1 0 0 1 0 0 0 1 0 0 1

-----1------ --- - - --- -11- - - - - --- --- - ---11-- - --------- ---11- ------ ---- ----I
Volume Module: ~
BAse VoL lOt 29 J] 46 no 36 26 1] 121 "S 21 29
Growt.h Adj: 1.0& ,01 Ot 1011.0& .0& .oe 1.01 0.00 101 .0& .Ot
Initial Sse 108 ]0 H. f,8 385 ]1 21 U 0 '1 22 ]0
Added Vol; a 0 1B 12 0 0 a 9 a fofo 22 2j
Pdssel ByVol a a a 0 a a a 0 a a a 0
Init i",l Fut lOB )0 52 60 3aS ]"I 21 21 0 91 .u, 59
Use I Adj: 1.00 .00 .00 00 I 00 00 00 .00 a 00 .00 00 .00
PHF Adj; 1 00 .00 00 .00 1 00 .00 00 00 000 .00 .00 00
PHF Vo1wae: 108 )0 ~2 60 las n 27 23 a 91 u 59
Reduct vol: a 0 0 0 0 a a a a 0 0 a
Reduced Vol: 108 )0 52 60 38S 11 21 21 a 91 .at 59
PCE Adj: 1.00 .00 .00 .001.00 .00 .00 00 000 .00 .00 .00
HLF Adj: 1.00 .00 .00 .001.00 00 .00 .00 0.00 00 .00 .00
Final vol.· lOB 30 52 60 )8S 11 21 2l 0 91 U 59
------------1------------ ---11----- -------- --11----- --- --- - -. -11--- -- - - --------1
Satuedtion Flow Module:
Sat/Lane; ]18 318 1I8 309 309 309 193 193 191 184 28. 28.
Adjustment: 1.001.00 1.00 1.001.00 1.00 1_001.00 1.00 1.00100 100
Lanes: 1.000.31 0.6] 1.001.82 0.18 0.5.0.46 1 00 061 O.ll 1.00
Final Sat.: 318 116 202 ]09 564 5fo 10. 89 19] 191 9] 28.
------------1- --------------11--- - ------- -- --11---- -- - --- --- --11- --- --- ------ --I
Capacity Analysis Module:
Vol/Sat: 0.14 0.26 0.26 a 19 0.68 0_68 0.26 0.26 0.00 a.foB 0.48 0 21
Ceit Hoves:
ApproachV/S: 0.30 0.52 O_ll O.H
------ ----- -1- - --- --- - - - ----II - - - - - - - --- - --- -11- -- - - - -- - --- -- -11- - - -- - - -- - - -- --
Level of Service Module:
Delay/Veh; 1.6 2.1
Delay Adj: 1.001.00
AdjDel/veh: 3.6 2.1
LOS by Move: A A
AppcoachDel: ].1
LOS by Appr: A

Approach:
ttove(Dent ;

0.0
1.00
0.0

6.1
1.00

6.1
8

6.1
1.00

6.1
8
3.7
•

2.7
1.00
2.7
A

2.7
1.00
2.7
A

1.6
•

13..
1.00
13..
c
7.2
8

1J ,
1.00
1Lt
C

2.7
1.00
2.7
A

2.1
1.00
2.1

•
....................................................................................
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£1 Monte Golf Course
Traffic Impact Analysis

Futuxe 1998 Conditions with Project PH Peak Hour

Level of Service Computation Report
199. HeM Unsignalized Method IFuture Volume ~lt~rnativel

AveraQe Delay Isec/veh):

Intersection ,] L. Jennings Pa~k Rd./I-8 Westbound Ramps

0.8 Woest Case Level of Service:

Ho~th Bound South Bound East Bound Nest Bound
L T RL T RL T RL T R

----- -- ---- -1------ ------ - --11------ --- -- --- -11- - ---- -- - -- - - - -11- ---- - - - - - - - ---I
Contlol: uneont~olled Uneont~olled Stop Si~n Stop Sign
Rights: Include Include Ignore Include
Lanes: 1 a 1 0 1 laD 1 0 0 0 0 0 0 1 0 0 0 1
- - - - - - - - - - - -1- - - - - - - - - - - - - - -II - - - - - - - - - - - - - - II - - - - - - - - - - - - - - - 11-- - -" - . - - - - - - - -I
Volume Module:
Base Vol·
Growth Adj:
Initial Bse:
Added Vol:
eeeees evvot .
Initial fut:·
User Adj
PHF Ad):
PHF Volume:
Reduct Vol:
findl Vol.'
Adjusted Vulume
G.C"ade:
, Cyc1e/Cdrs:
, Truck/Comb:
PeE ,\(Ii:

CyclICal PCE:
Trck/CDb PCE
Adj. Vol. . 1 ~59
C~itical Gap Module:
MoveUp Time: 2.1 xxxx xxxxx 2.1 xxx.xx xxxxx J 4 6
Critical Gp: ~.O XXXJl xxxxx S.D JO(.lOtJ( xxxx (, ~ ')
------- ---- -1---------------11------- ------- -11--- ---- ------- -11-- --. - - - - - - .-._,
Capacity Kodule:
Cnflict Vol: 659 xxxx xxxxx 8Sfo XXXx 1210
Potent Cap.' 832 xxxx xJl:XJU( 612 xxxx 20B
Adj Cap: I .00 1 _00 XXXX IUlXXX 1 .00
Move Cap. 812 lOnOtX 612 xxxx x.xXXX xxxx xxxx 208
--------- --1------ ---- -- ---11-- ---- - - ---- -- -11----------- - -. -II . -.
Level of service Module:
Stopped Del: fo.] XXJO(

LOS by Hove: A

Movement: LT - LTR
Shared Cap.: XJUO( XXXXX xxxx
Shrd StpDe1; XXJUCXXXXXxxxxx xxxxx
Shal"ed I.oS:
ApproachOel:

AppC"oach:
Movement:

1 5JO
.Ot 1_0.

1 551
o •
o 0
1 559

00 1,00
00 1.00

1 ')59
o 0
1 559
Module:

0\.~.
""".

.10 1.00

""".

2.'
1.0t,.,

o
o,.,

1 00
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2"
o,.,

xxxx
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1
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o
o
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o
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o
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o
o
o
o
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o
o
o

o
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o
o
o
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o
o
o

o
o 00

o
o
o
oo 00
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o
o
o
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o
o
II
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.00
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o
II

I 10 1.10

""XXX
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o
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o
o
o
o
00
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o
o
o
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£1 Honte Golf Course
Traffic Impact. AnAlysis

Future 1998 Conditions wit.h Project PH Peak Hour

Level of Service Computation Report
19ge HCH Una~gnalized Hethod (Future Volume Alternative)

Ave.rage Delay (sec/vebl: 11.9

Intersection n L. Jennings Pack Roadll-8 Eastbound Ramps

Page ]-1

...................•.............•..............................................

2.
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27

o
o
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£1 Honte Golf Course
Teaffic la:rpact Analysis

Futuee 1998 Conditions with Project PH Peak Hour

Level of Service comput.ation Report
199t KaH Operations Method «Future Volume Alternativel................................................................................

Cycle Csecl:
Loss TiDe (sec):
Optimal Cycle:

100
10 ty.a .:
180

Intersection .IC Sa-fi1 at Mapleviev St.reet
...................................................... 6.6.666666 ••• 666.6.66 •• 6 •• 6

1.020
15.7

D

Cl"itica1 Vol.ICap. tXl:
t secl Aveeage Delay Isec/vehJ:

Level ot Seevice:

Harth Bound Sout.h Bound East Bound West Bound
L T RL T RL T RL T R

------------1---------------11---------------11-----··---·~--·II----------·---~I
Control: prot.ect.ed Peotected Split Phase split Phase
Rights: Include Include Ignore • Ignore
Hin. Ceeen: 0 0 0 0 0 0 a 0 0 0 0
Lanes: 1 0 2 0 1 1 0 2 0 1 0 1 a a 1 1 1 0 0 1
--~--·--·---I---------------II----------·----II· ----~-- ... -. --11·----··-· ·----·1
Volume Module: .
BAse Vol, 18 910 '78' le6 f,61 106 8l
Geowth Adj: .os 1.0t 1.06 1.0t 1.0e 1.0f, O.
Inieial Bse: 19 1009 818 2~6 419 110 86
Added Vol: 0 0 6 • 0 0 0
P4sserByVol; a 0 0 0 0 a a
InitiAl ·Fut: 19 1009 821 260 479 110 86
User Adj: 00 1.00 1. 00 1 . 00 1. 00 1. 00 lIO
PHF Adj: 00 1.00 1.00 1.00 1.00 1.00 00
PHF Volume: 19 1009 82t 260 479 110 B6
Reduct Vol: a 0 0 0 0 0 . 0
Reduced Vol: 19 1009 82f, 260 U9 110 86
PeE Adj: .001.00 1.00 1.001.00 1.00 .00
HLF Adj: .00 1_0~ 1.00 1.00 1.0~ 1.00 00
Final Vol.' 19 1059 824 260 Sal 110 86
·-·--···-·-·1---·· .---~ .. --·11·-------·· ·----11··· ~~
Saturation Flow Module:
Sat/Lane: 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Adjustaent: 0.951.00 0.85 0.951.00 0.85 0.98 a 9B 100 096 0.96 I 00
Lanes: 1.002.00 1.00 1.002.00 1.00 0.180.62 1.00 1.550.45 I 00
Fioal Sat.: 1805 ]800 1615 180S ]800 1615 102 1160 1<j00 2828 820 1900
------. - .. - ·1- -- - -- - .-. -- - --II· -- -- - ----.- -- -11--- ·11·· ·1
Capacity Analysis Hodule:
Vol/Sat: 0.010.28 0.51 a.lt O.ll 0.07 0120.12 000 0 H 0.1f. 000
Crit Moves:
Green/Cycle: 005050 0.50 O.lt 0 59 0.59 0.12 O,l~ 0,00 a 14 0 If. 000
Volume/Cap: 0.220.56 1.02 1.020.22 0.11 I 02 1.02 0.00 1.02102 0.00
---_·_---·--1---· ----··~----II· ----- .-- -·-11-·· ·11···· ~·····I
Level ot Seevice Module:
oelay/Veh: 29.9 11.5 eS.6
Usee DeIAdj: 1.00 1.00 1.00
AdjDel/Veh; 29.9 11 5 65.6
()ueue: 1 21 J2
666666.666.6" 6.6666.666." 066 66 6 66 6 •• 6666.66 •• 6 •••••••••• 6 •••••••• 6 ••••••••••• 6 ••

Tratfix '.0.1208 lei 1991 Dowling Assoc. Lic~n5~d t.1 t:atz. (Ikltsu. ~dll rl1~',,,

Approach;
Movement;

'7'.1
1.00
'71.1

12

'.1
1.00
'.1

7

5.1
1.00
5 1
I

WOrst Case Level Of Seevice:

Approach: Hortb Bound South Bound East Bound West Bound
ttovement: L T R L T R L T R L T R
------------1---------------11---------------11---------------11---------------1
Control: uncont.rolled Uncontrolled St.op Sign Stop Sign
RiQhts: Include Include Include Ignore
Lanes: 0 a 0 1 0 0 1 0 0 1 1 0 0 1 Q 1 0 0 0 1
------------1---------------11---------·-----11---------------11-------------·-1
volume Module:
Base Vol: a e9
Growth Adj: 1. Ot .Ot
Initial 8se: 0 51
Added Vol: 0 2
PasseeByVol: 0 0
Initial Fut: 0 53
User Adj: .00 .00
PHF ,\dj: .00 .00
PHF Volume: 0 S]
Reduct Vol: o· 0
FinAl Vol.: 0 5]
Adjusted Vol WIle Kodule:
Grade: 0\
\ Cycle/Cars: xxxx xxxx
\ Truck/Comb; xxxx xxxx
PCE Adj: .101.00 1.00
Cycl/C",e PCE: xxxx xxxx
Trck/Cmb PeE: xxxx XXX)(

Adj Vol.: 0 5] 27
Critic"'l Cap Hodule:
MoveUp TilDe;xxxxx XXXX 2. l.4 ].l 26 l.a xxxx
Critic41 Gp:xxxxx x.x.xx xxxxx ~5 a xxxx xxxxx 6 5 6.0 5.5 6.5 X;llXX

----_·------1---------------11· ~-------.- ---11--· -~. ·--------11·----- ~- ··-·---1
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Darnell & ASSOCIATES, INC.
TRANSPORTATION PLANNING & TRAFFIC ENGINEERING

December 7, 1998

Mr. Russ Hunt
Mooney & Associates
9903-8 Business Park Avenue
San Diego, CA 9213 I D&A Ref. No: 981103

Subject: EI Capitan Golf Course Levels of Service

Dear Mr. Hunt:

In response to the letter of comment from the County of San Diego Department of Public Works, dated
November 16, 1998, Darnell &Associates has followed the recommendation of the department and prepared
a supplemental analysis of the level of service on the segment of Lake Jennings Park Road north ofinterstate
8. This two lane segment was reanalyzed using the PM Peak hour traffic volumes, as presented in the
Technical Appendices of the Draft EIR Report, and the Highway Capacity Manual methodology. The
segment was examined under two scenarios: Existing Conditions and Existing Plus Project Conditions. The
result of the analysis found that the actual operational level of service during the period of highest hourly
volumes is D, not E, as would be indicated by the application of the County Public Road Standards Level
of Service Table. The analysis worksheets are attached.

We hope this analysis is sufficient documentation and conclusive evidence that the level of service for this
segment of Lake Jennings Park Road will operate at an acceptable level of service under both scenarios.

If you have any questions concerning the analysis or the findings please call Steve Denny at (6 I9) 233-9373.

Sincerely,

SD/bm
"03capi.llr/98.' 2

1202 KETTNER BLVD. SUITE 6200 • SAN DIEGO. CA 92101
PHONE: 619·233·9373. FAX:619·233·4034
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Biological Resource Reports



I
I
I
I
I
I!
II
I
I
I,
,I
I,
I
I
,1
I
I
'1
I

OlIN ENVIRONMENTAL AND ENERGY SERVICES.....-----------------------.
98-162-3151
March 27, 1998

j510 Morehouse Dr.
San Diego. CA 92121
619458904d
Fax 619 4580943

Mr. Rick Carpenter
EnviroMINE
3511 Camino Del Rio South
Suite 403
San Diego, California 92108

Subject: EI Monte Golf Course Project •• Biological Update and
Assessment of the March 1998 Proposed Golf Course Design

Dear Mr. Carpenter:

Ogden Environmental and Energy Services Co., Inc. (Ogden) submits this biological
update for the E1Monte Golf Course project area and provides an assessment of projected
impacts and mitigation associated with the March 1998 proposed golf course design.

INTRODUCTION AND PURPOSE

The biological study area based on topographic maps provided by Steen and Associates
encompasses approximately 460 acres and is located in southwestern San Diego County,
California immediately east of the community of Lakeside (Figure 1). Additional
agricultural land occurs within the northwest portion of the project site boundaries,
although no development is proposed in this area and it was not part of the biological study
area. The project site is aligned along both sides of the San Diego River, beginning
approximately one-half mile east of the intersection of Lake Jennings Park Road and El
Monte Road (Figure 2). The property is owned by the Helix Water District and the project
proposes a lease arrangement for the purpose of constructing two 18-hoie golf courses plus
associated facilities (e.g., club house and maintenance facility). Additional information on
components of the golf course design (e.g., golf holes, lakes, and planting zones) is
included in the Projected Impacts and Habitat Conversions Section.

This report updates and references where appropriate previous biological survey results for
the project site. Previous project biological reports include El Monte Golf Course
Preliminary Reconnaissance Biological Report (Marquez & Associates 1996), A Biological
Resources Survey Report For the El Monte Canyon Golf Course Project Site (Scheidt
1996), and El Monte Golf Course Wetland Delineation Report (Ogden 1997). The purpose
of this report is to provide updated biological survey information' from February 1998
surveys and more specific impact analyses based on the latest proposed golf course plan
prepared by Golf Properties Design in March 1998.

Survey Methodology

Ogden biologist Jim Prine conducted vegetation surveys at the project site on February 24
and 27, 1998. All areas were surveyed by foot. Limits of vegetation canopies were
doublechecked by use of an aerial photograph taken in April 1997. Vegetation mapping
was compiled on topographic maps (May 1997; scale 1 inch [in] = 200 feet [fi]) with 2-foot
contours. An inventory of individual native (e.g., oak) and non-native trees outside the
river corridor was also conducted. Although focused plant and wildlife surveys were not

.............
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performed during these February surveys (other than the tree inventory), all plant and
wildlife species encountered were recorded. On February 24, Jim Prine met Mr. David
Fleming of Golf Properties Design onsite to assess potential impacts from the five
proposed river crossings (i.e., one entry bridge and four cart paths) which had been
surveyed and marked through the river channel with lath stakes and flagging. Scientific
nomenclature used throughout this report conforms to Skinner and Pavik (1994) and
Jepson (1996) for plants, Holland (1986) for vegetation communities, Unit (1984) for
birds, and Jameson and Peeters (1988) for mammals. A summary of previous biological
surveys is provided below.

• Biologist Viviane Marquez conducted a general reconnaissance survey on April 3,
1996.

• Biologist Vincent N. Scheidt (with assistance from biologist John Holts) conducted
a total of 10 surveys between September 9, 1993 and October 17, 1996. The
surveys were conducted to provide a complete inventory of biological resources
(i.e., individual plants, vegetation communities, and wildlife species) that could be
detected within this timeframe. A major component of the second through eighth
field survey efforts was the focused search for Least Bell's vireo (Vireo bellii
pusiIIus), willow flycatcher iEmpidonax trailliz), and other riparian associated rare
birds. Specific survey dates and additional survey information is included the
associated Survey Report (Scheidt 1996).

• Ogden biologists Jim Prine, Bonnie Hendricks and Leslie Hickson conducted
wetland delineation surveys on June 12, 16, and 20, 1997 in accordance with the
ACOE unified Federal Method (WIT 1991).

EXISTING CONDITIONS

Plants and Vegetation Communities

One hundred and fifty-three species of native and non-native plants have been identified
during the various project surveys. A complete list is provided in Scheidt (1996). Most of
the species detected are locally-common species. No rare, endangered, or otherwise
sensitive species have been detected during project surveys other than coast live oak
(Quercus agrijiolia) which is considered sensitive by the County of San Diego. Scheidt
(1996) lists 18 sensitive species known to occur in the general vicinity of the project site.
In addition, a United States Fish and Wildlife Service (USFWS) project comment letter
dated December II, 1997 indicates the site (i.e., river terraces) may provide suitable habitat
for San Diego ambrosia (Ambrosia pumila).

The mature tree inventory conducted during the February 1998 surveys outside the river
channel revealed there are 34 mature coast live oak trees scattered onsite with diameters at
breast height (DBH) ranging from approximately 16 to 44 inches. These oaks have
remained healthy over time in spite of agricultural activities such as discing that have
occurred adjacent to and under their driplines (i.e., canopy edge). In addition, there are 17
mature Western sycamore (Platanus racemosa) trees scattered onsite with DBH's ranging
from approximately 10 to 40 inches. The locations of these trees are depicted on the
Existing Biological Resources and Proposed Development figures (Figures 3 and 4). Four
of the 30 coast live oak mapped locations have two trees (Figure 4). Other scattered trees
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outside the river channel onsite include Fremont cottonwood (Populus fremontiti, blue
elderberry (Sambucus mexicanay, and a wide variety of ornamental species.'

Vegetation COmmunities

Based on the updated February 1998surveys, there are five vegetation communities onsite
including: agricultural vegetation, coastal sage scrub, tamarisk scrub, disturbed riparian
scrub, and riparian woodland. In addition, defined drainage channels onsite outside the
San Diego River are designated as waters of the U.S. Table 1 provides a summary of
existing habitat acreages onsite.

Agricultural Vegetation. The majority of the upland areas onsite outside the river channel
are characterized as agricultural vegetationwhich either support active agricultural activities,
crops, or fallow fields. Many of the fields are disced annually. Some of the agricultural
crops have included melons, squash, wheat, and bamboo. The fallow fields support
mostly ruderal, weedy herbs and grassess including tumbleweeds (Amaranthus sp.),
perennial mustard (Brassica genicuiata), fiddleneck (Amsinckia intermedia), wild oat
(Avena sp.), and brome grass (Bromus sp.). Scattered within the agricultural land are 34
mature coast live oak and 17 Western sycamore trees, in addition to other scattered native
and non-native shrubs and trees. This habitat totals 364.7 acres within the study area
(Table I).

Coastal Sage Scrub. Regenerated coastal sage scrub habitat occurs in four locations onsite
that have not been subject to recent agricultural activities/impacts. Three of these areas
occur on the north side of the river, and one area occurs on the south side of the river
adjacent to tamarisk scrub habitat (Figures 3 and 4). The primary species include flat-top
buckwheat (Eriogonum fasciculatum ssp. jasciculatum), California sagebrush (Artemisia
califomicay; and broom baccharis (Baccharis sarothroides). Other species in this habitat
include California croton (Croton califomicusi, deerweed (Lotus scoparius), brickellbush
(Brickellia califomicay and our lord's candle (Yucca whippleiy: Native cover in this habitat
ranges from approximately 30 to 90 percent, and the habitat is generally in good condition.
This habitat totals 1.9 acres within the study area (Table 1). This habitat is considered
sensitive by the County of San Diego and USFWS.

Tamarisk Scrub. Tamarisk scrub occurs in a contiguous area south of the river (Figures 3
and 4). Mature and semi-mature tamarisk (Tamarix gallica) specimens ranging from
approximately 10 to 20 feet high dominate this non-native habitat and account for
approximately 95 percent of the overallcover within this vegetation community. Additional
mid-story and understory species include mule fat (Baccharis salicifoliai, blue elderberry,
flat-top buckwheat, tree tobacco (Nicotiana giauca), stinking gourd (Cucurbita
joetidissima), and primrose (Camissonia sp.). Scheidt (1996) referred to this general area
as relict floodplain. This area probably did receive floodwaters periodically before the E.
Captain DamlReservoir was constructed in 1935. This area was examined during the June
1997 wetland delineation surveys and was determined to be non-wetland. This habitat
totals 8.4 acres within the study area (Table 1).

Disturbed Riparian Scrub. The disturbed riparian scrub within the San Diego River
channel consists of mid-story plant species and younger tree species that' are generally
under 20 feet in height. Riparian scrub onsite is a fairly generalized plant community that
can be more specifically described as consisting of overlapping areas of tamarisk scrub,
mule fat scrub, and southern willow scrub depending on the nature and species
composition of the plant mix. The riparian scrub onsite is described as disturbed because
over half of the plant cover is comprised of non-native species, primarily tamarisk and
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cottonwood) without directly impacting the trees. Construction monitoring would be
necessary to determine actual impacts to riparian woodland. Since this is a sensitive
habitat, all the projected permanent and temporary impacts are significant.

Waters of U.S" The proposed project will permanently impact the five waters of the U.S,
drainages totaling 0.3 acre. According to the El Monte Golf Course Environmental
Development Program Draft (Golf Properties Design 1997), "turf drainage corridors" will
replace the existing drainage channels outside the river (although not necessarily in the
same locations). These turf drainage corridors will act as catchment zones to capture
potential contaminants and prevent adverse affects to ground water quality. A series of
topographic lows will capture and extract solids (desiltation) from the runoff waters. The
waters overflow will pass to aquatic plant filtration basins, and finally on to water
percolation swales as clean water. The system is designed to capture normal rainfall events
while passing extreme event overflow through into the river. Although the proposed turf
drainage corridors may reduce erosion and improve water quality as compared to the
existing drainages, the worst-case analysis is that 0.3 acre of waters of the U.S. will be
permanently impacted. Since. this is a sensitive resource, the projected impact is
significant.

Wildlife and Wildlife Habitat

Creation of the golf course is expected to remove about 1.9 acres of existing coastal sage
scrub habitat, which is distributed in several small, isolated patches near the river channel.
It will also create over 20 acres of relatively contiguous and strategically located sage scrub
habitat in the wildlife movement corridor. Thus, the proposed project will result in a net
increase 0'£ about 18 acres of coastal sage scrub habitat. This will represent a net increase
in habitat value and presumably of coastal sage scrub wildlife species expected to persist on
the site.

As discussed above (Vegetation Communities), the project is expected also to affect about
4.0 acres of riparian woodland with selective grading beneath canopies of riparian trees at
the top edge of the river channel slope. This may remove some understory that is used as
habitat by wildlife, but is not expected to remove or destroy mature trees, which are
primarily rooted in the channel bottom.

Wildlife Corridors

The existing east-west corridor along the river channel is likely to become further
constrained by construction of golf facilities and by the expected increase in human activity
on both sides of the river. In particular, the following golf facilities are expected to
negatively affect movement by wildlife along the San Diego River channel:

• The four cart crossings, the one entry bridge crossing, and the equestrian trail
crossing will collectively and permanently remove about 0.69 acres of natural
vegetation in the river channel (Table 2) and may disrupt natural movement of some
species along the river. The bridge, and to a lesser degree the cart and equestrian
crossings, may also be perceived as barriers by some species, especially large
mammals. Increased human presence in the river channel due to the crossings
could further constrain the functionality of the movement corridor, although
movements by many species occurs mostly at night when humans will be absent.
In addition, construction of these crossings will temporarily remove about 0.90
acres of natural vegetation (Table 2). .
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~ The close proximity of golf holes along either side of the river channel may result in
increased noise levels and increased perception of human presence by species using
the channel. This may indirectly reduce use of the movement corridor by some
species, at least during daylight h0':lrs.

On the other hand, removing the existing, unofficial equestrian uses from the river channel
should have a positive effect on the movement corridor by allowing recovery of mature
vegetation and reducing human intrusion and disturbance in the river channel. This is
expected to at least partially offset the project's negative impacts on wildlife use of the river
corridor. In total, the net effect of the proposed project is still expected to result in a
significant impact to the existing east-west corridor.

The potential north-south movement corridor across the valley will be improved by the
proposed golf course design. Current agricultural fields and disturbed areas will be
replaced by a contiguous coastal sage scrub habitat area connecting the river channel to
existing coastal sage scrub habitats on either side of the valley. However, the two cart path
crossings and one equestrian trail located within the wildlife movement corridor will reduce
habitat value in the area somewhat, due to increased human presence within the corridor
area.

RECOMMENDED MITIGATION

A number of existing project design features will minimize, enhance, and mitigate potential
biological impacts. Some of these existing features include a 50-foot wide biological buffer
and a lOO-foot wide planning buffer that shall be established on both sides of the river
banks. The 50-foot wide biological buffer shall have invasive exotics (e.g., tamarisk, giant
wild reed etc ...) removed and be revegetated with strictly native, indigenous shrubs and
herbs, thereby establishing a vegetation barrier on both sides of the river that will prevent
encroachment and habitat degradation. The, lOO-foot planning buffer will be established at

, the outer edge of the biological buffer and shall preclude the establishment of structures or
other improvements (except a bridge and designated paths), but shall permit golf play.
Implementation of these buffers should reduce any potential indirect impacts to the riparian
habitat (i.e., from noise, light and human intrusion) to below a level of significance. In
addition, the project's Environmental Development Plan (Golf Properties Design 1997) has
been designed to protect biological values onsite through proper management of, for
example, runoff, pesticides, and groundwater.

The following mitigation measures for projected significant impacts should be implemented
in addition to those measures which are already part of project design and those discussed
by Scheidt (1996). Implementation of these measures should reduce impacts to below a
level of significance.

Plants and Vegetation Communities

• For the 34 coast live oak trees with a DBH of 4 inches or greater that are projected
to be indirectly impacted by proposed grading adjacent to their driplines, it is
recommended that they be mitigated at a 5: I ratio utilizing five-gallon container
stock. According to the County of San Diego Department of Planning and Land
Use Guidelines for Implementation of CEQA (1991), the 10:1 ratio may be reduced
with larger specimen replacement trees, providing survivability rates will warrant
their installation. Replacement trees are expected to be protected and maintained



such that five healthy saplings (vigorously growing trees of two inches or greater
diameter) survive fo.r each tree impacted. Based on the recommended replacement
ratio of 5: 1 (utilizing five-gallon container stock), a total of 170 trees should be
planted onsite to mitigate for the 34 trees that will be indirectly impacted. It is
recommended that most or all of these replacement trees be installed in the 50-foot
wide biological buffer that is proposed on both sides of the river.

• In response to the USFWS project comment letter dated December II, 1997, a
focused survey for San Diego ambrosia along the river terraces should be
conducted after May (i.e., this species typically blooms between June and
September). [This survey should also be used as an opportunity to re-check for
sensitive plant species that are known for the general vicinity, but that have not been
detected onsite during past surveys].
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• Although an isolated Western sycamore is not a sensitive species, it is
recommended that isolated specimens of this species be protected to the extent
feasible. Specimens that may be directly or indirectly impacted should be replaced
in-kind.

Vegetation COmmunities

• Coasta] Sage Scrub, The impact to 1.9 acres shall be adequately mitigated by the
proposed creation of 21.1 acres of coastal sage scrub as part of the wildlife
corridor/preserve area. Creation of this habitat onsite will result in over an 11: 1
replacement ratio. A detailed coastal sage scrub restoration plan should be prepared
by a qualified biologist that details issues such as site preparation, installation
specifications, maintenance, monitoring and reporting. To ensure the created
habitat is adequately established, maintenance and monitoring typically occurs for
three to five years after installation; or until specified success standards are achieved
(e.g., cover of desirable native shrubs, and elimination of particular invasive weed
species).

• Disturbed Riparian Scrub. Riparian Woodland and Waters of the U.S. The
projected permanent and temporary impacts to these three wetland resources shall
be mitigated by an onsite habitat restoration program including wetland creation and
enhancement. It is recommended that permanent impacts to disturbed riparian scrub
and riparian woodland be mitigated at a 3:1 ratio, while permanent impacts to
waters of the U.S. be mitigated at a 1:1 ratio. To satisfy typical ACOE and CDFG
permitting requirements, temporary impacts to vegetated wetlands should be
mitigated at a 2: 1 ratio. Assuming the projected impact to 4.0 acres of riparian
woodland (CDFG jurisdictional habitat) can be avoided (see mitigation measure
below), then the combined permanent vegetated wetland impacts would total 0.69
acre and temporary impacts would total 0.9 acre. Recommended mitigation ratios
and acreages are listed below:

Permanent impacts to disturbed riparian scrub and riparian woodland
total 0.69 acre - multiplied by a 3: 1 ratio equals 2.07 acres.

Permanent impacts to waters of the U,S. total 0.3 acre -- multiplied by a
1:1 ratio equals 0.3 acre.

Temporary impacts to disturbed riparian scrub and riparian woodland
total 0.9 acre -- multiplied by a 2: 1 ratio equals 1.8 acres.
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Therefore, the recommended wetland mitigation restoration program (excluding
mitigation for projected impacts to riparian woodland along the river banks) would
total 4.17 acres. A detailed wetland restoration plan should be prepared by a
qualified biologist that details issues such as site preparation, installation
specifications, maintenance, monitoring and reporting. To ensure the created
habitat is adequately established, maintenance and monitoring for wetland programs
typically occurs for five years after installation, or until specified success standards
are achieved (e.g., cover of desirable native overstory and understory plants, and
elimination of particular invasive weed species). As a guideline, ACOE and CDFG
typically require that at least 1:1 replacement of all impacts be accomplished by
wetland habitat creation (i.e., converting upland into wetland). Based on the
projected impacts referenced above, approximately 1.9 acres of the recommended
4.17 acres should involve wetland habitat creation. The remaining 2.47 acres of
mitigation could be accomplished through wetland enhancement measures.

The project is currently in the process of identifying the most ecologically
appropriate onsite location adjacent to the river to accomplish 1.9 acres of wetland
creation. The remainder of the mitigation (i.e., 2.27 acres) is proposed to be
accomplished by enhancing the existing riparian habitat in the river within and
partially upstream and downstream of the proposed wildlife corridor. Since ACOE
and CDFG typically provide 1/2 credit for enhancement mitigation, at least 4.5 to
5.0 acres should be included in this enhancement effort. Enhancement in this
situation would involve removal and control of particular invasive weed species
(e.g., tamarisk, pampas grass etc ...) and possible planting of native species where
weed species are removed. Because there is a high volume of invasive weed
species upstream of this proposed enhancement location, removal of target weed
species would need to occur throughout the life of the golf course project to be
effective.

o Avoidance of Projected Riparian Woodland Impacts. Necessary cart path crossings
and the entry bridge crossing of the river to complete golf course circulation cannot
be avoided, although most or all of the projected impacts from the golf course
footprint to riparian woodland that overhangs the channel banks on either side of
the river can be avoided. The overlay of the existing habitat and golf course
footprint indicate up to 4.0 acres of this edge habitat could be impacted. Most of
the riparian tree (e.g., willow and cottonwood) stems that provide canopy overhang
on the river banks grow out of the river bottom, such that most of the grading that
is proposed on the banks will actually impact scattered native and non-native upland
understory species without directly impacting the tree stems. To ensure potential
impacts to riparian woodland species do not occur, measures such as protective
construction fencing to prevent intrusion and erosion, construction monitoring,
andlor project redesign could be implemented. If the projected worst-case impacts
do occur to 4.0 acres of riparian woodland, then up to 12 acres of additional
mitigation would be required based on a 3:1 replacement ratio.

o ReCOmmendations to Shift Proposed Crossings of the River. During the February
24, 1998 survey, the five proposed river crossings (i.e., one entry bridge and four
cart paths) were examined. Golf Properties Design indicated in regard to the cart
path crossings, that field adjustments could be made during construction to avoid
trees and align the paths between vegetation openings to minimize impacts. Part of
the February 1998 field surveys involved determining how potential shifting of the
alignments (e.g., east or west) might result in impacts to lesser quality wetland
habitat. The first through fourth cart path crossings of the river listed below occur



Cart Path # 1. The existing design alignment will traverse through
disturbed riparian scrub with approximately 85 percent cover. Shifting
this alignment approximately 20 feet west to an open area within the
river could result is avoiding vegetation impacts within the channel.

Cart Path #2. The existing design alignment will traverse through
disturbed riparian scrub with approximately 80 percent cover and
riparian woodland along the north side of the channel. Shifting this
alignment approximately 35 feet east could avoid impacts to riparian
woodland.
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in sequence from west to east. Provided below are the alignment shifting
recommendations: .

Cart Path #3. The existing design alignment will traverse through
disturbed riparian scrub with approximately 90 percent cover
(dominated by pampas grass and tamarisk) and riparian woodland along
the north and south sides of the channel. The alignment is already
proposed through low-quality riparian scrub and shifting it in this
general area will not avoid riparian woodland habitat. However, for this
alignment and the other cart paths, most or all of the tree trunks can be
avoided during construction.

Cart Path #4. The existing design alignment will traverse through
disturbed riparian scrub with less than 30 percent cover. Alignment
shifting cannot avoid this habtiat type altogether, although due to the
sparse cover and space between shrubs, most of the potential shrub
impacts can be avoided by marking the final alignment in the field,

Engy Road Bridge. The existing design alignment will traverse through
disturbed riparian scrub with approximately 40 percent cover (i.e.,
evenly distributed between native and non-native species) and riparian
woodland along the north side of the channel. Shifting this alignment
approximately 200 feet west could avoid impacts to riparian woodland
and would result in impacts to lower quality riparian scrub (i.e.,
dominated by non-natives such as pampas grass).

Wildlife and Wildlife Habitat

The following mitigation measures should be implemented in addition to those discussed in
.Scheidt (1996).

The wildlife movement corridor was specifically designed to mitigate for impacts to coastal
sage scrub and associated species in the study area, as well as potential impacts to wildlife
movement corridors. The approximately 21 acres of coastal sage scrub habitat to be created
in the corridor zone should compensate for any adverse effects on these biological
resources, subject to the following conditions:

• A habitat restoration plan shall be prepared and implemented for the wildlife
corridorlhabitat creation area. The goal of the restoration plan shall be to create at
least 20 contiguous acres of potential breeding habitat for California gnatcatchers in
the river valley. The created habitat shall be configured to accommodate north-
south wildlife movement from existing coastal sage scrub habitat, on the north and
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south valley slopes, to the existing river channel. This conidor area shall have a
minimum width ofAoo feet and an average width of at least 500 feet across the
valley.

o Success of the restoration plan shall be measured by a biological monitoring
program to last a minimum of 3 years, or until all success criteria are achieved. The
monitoring program will track the success of habitat creation by recording
appropriate success criteria for (1) individual plant species (e.g., growth and
reproduction by species), (2) appropriate vegetation community characteristics
(e.g., species composition, percent canopy closure) and (3) use of the area by
gnatcatchers and other wildlife. Specific success criteria shall be defined in the
restoration plan.

In addition to habitat creation within the wildlife conidorlhabitat creation area,
approximately 44 additional acres of the golf course will be landscaped using the Zone I
(19.2 acres) and Zone 2 (24.9 acres) planting palettes. As discussed above, the Zone 1
palette consists of native coastal sage scrub species and the Zone 2 palette consists of native
California shrub species. Areas planted using these palettes are expected to provide some
additional habitat value to native wildlife species; however, no specific mitigation credit is
expected for these areas, because they are not designed specifically to re-create naturally
occurring, native vegetation communities, and because they are primarily small and non-
contiguous areas scattered throughout the golf course. However, some of the zone 1
plantings are positioned adjacent to native coastal sage scrub habitat along the project
boundaries, and may enhance or expand habitat values in these areas.

Wildlife Corridors

The wildlife corridorlhabitat creation area was specifically designed to mitigate for potential
impacts to wildlife movement conidors by the project. In addition to the above conditions
and mitigation measures discussed in Scheidt (1996), the following condition shall be
implemented as part of the biological monitoring program:

o Fencing shall be incorporated along either side of the cart paths and equestrian path
wherever they enter or cross the river channel, wildlife corridor/habitat creation
area, or other areas specifically designated as biological open space by the golf
course design or the Helix Water District Subarea Plan. The fencing shall be
designed to prevent golfers, equestrians, or other humans from casual entry into
biological resource areas.

o Signage shall be erected at appropriate locations along cart paths and equestrian
trails to educate users about the biological resources and prohibited uses in the
biological open space areas.

SUMMARY

In summary, from an environmental perspective, the March 1998 golf course design
provides significant improvements as compared to past designs. The project has been
designed in an attempt to minimize biological impacts and to be compatible with the local
landscape and environment. The project also provides some positive biological net benefits
over and above existing conditions (e.g., conversion of agricultural land to coastal sage
scrub). Unavoidable significant biological impacts resulting from the project can be
mitigated to below a level of significance with measures included in this letter and proposed
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by Scheidt (1996), If you have questions concerning information provided in this letter.
please contact Jim Prine or Dr. Wayne Spencer at (619) 458-9044.

Sincerely,

IDP/alo

Enclosures

cc: Contract #3-1899·1000-1003
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Table 1

EL MONTE GOLF COURSE PROJECT
EXISTING HABITATS AND PROJECTED PERMANENT IMPACTS (in acres)

MARCH 1998

Existing Projected Total Remaining
Impacts Impacts Open Space

Habitats Golf Course Created Wildlife Natural Equestrian
and Lakes Corridor Plantings Trail

Faci Iities I (CSS) Zones)
1/2

Agriculture 364.7 279.0 19.3 20.7 19.2/24.1 1.5 363.8 0.9

Tamarisk Scrub 8.4 7.55 0.35 --/0.5 8.4 0.0

Coastal Sage Scrub 1.9 1.7 --/0.2 1.9 0.0'

Disturbed Riparian Scrub 59.8 0.52 --/-- 0.04 0.56 59.24

Riparian Woodland 21.2 0.08 --/-- 0.01 0.09 21.11(ACOElCDFG)
Riparian Woodland 4.1 3.90' --/0.1 ' 0.004 4.0 0.1
(CDFG only)
Waters of the U.S. 0.3 0.3 --/-- 0.36 0.0

Totals 460.4 293.05 19.3 21.1 19.2/24.9 1.55 379.1 81.4

I Golf course and facilities includes all golf turfed areas (i.e., holes and practice areas), entry roads. cart paths and associated facilities and buildings (e.g., club house and
maintenance building). . .

2 Wildlife corridor is Ihe coaslal sage scrub (CSS) habitat creation/preserve area that is proposed for the north and south sides of the river.
) Natural planling Zone I includes a pure native coastal sage scrub palette (also used for the wildlife corridor). Zone I includes the designated areas outside the wildlife

corridor/preserve area. Zone 2 is a native California shrub palette with species from within and outside the region.
• TIle 0.0 acres under Remaining Open Space denotes the existing 1.9 acres will be completely impacted by the project, although the project design proposes Ihe creation

of 21.1 acres of coastal sage scrub in the wildlife corridor/preserve (plus an additional 19.2 acres of Zone I CSS planting) that will be preserved in open space.
S Based on a worst-case analysis, 4.0 acres of riparian woodland (CDFG jurisdictional) may be impacted by the project. Of Ihis total, only 0.04 would be permanently

impacted by the river crossings (i.e., cart paths, entry bridge and equestrian trail) listed in Table 2. The remaining impact is projecled from Ihe golf course
funtprintrgrading and associaled planling zones. Most of the tree stems that provide canopy overhang on the river banks grow out of the river bottom, such that the
majority of grading that will occur on these banks will actually impact native and non-native upland understory species under the riparian woodland trees (e.g., willow
and collonwood).

6 The live waters of the U.S. drainages will be replaced with turfed drainage corridors.

- ------_ •.- .. --------
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Table 2

EL MONTE GOLF COURSE PROJECT
EXISTING WETLAND HABITATS AND PROJECTED PERMANENT AND TEMPORARV MPAC

FROM CART PATHS, ENTRV BRIDGE AND EQUESTRIAN TRAIL (in square Ieet and acres)
MARCil 1998

llabilals EJisling Impad5l.i

Habitats Pirst Cert Second Cart Third Cart Fourth Cart Equestrian
Path Patb Path Palh Entry Bridge Trail

Pcnnffcmp. PcrmJfcmp. Pcnn.rr crop. Pc:nn.ffemp. PennJfemp. PennIfemp.

Disturbed Riparian 59.8 ac. 2,800/2,800 2,200/2,200 2,900/1,900 3,50013,500 11,400118,600 1,76012,200

Scrub sq. ft.l~. ft. sq. ft.lsq. ft. sq. ft.lsq. ft. sq. ft.lsq. ft. sq. ft.lsq. ft. sq. ft.lsq. ft.

Riparian Woodland 21.2 ac. 600/600 1,20011,200 1,52012,480 480/600
(ACOElCDFG) sq. ft.lsq. ft. sq. ft./sq. ft. sq. ft.lsq. ft. sq. ft.lsq. ft.

Riparian Woodland 4.1 ac. 2001200 600/600 7601760 1601200

(CDFG only) sq. ft./sq. ft. sq. ft./sq. ft. sq. ft./sq. ft. sq. ft.lsq. ft.

Waters of the U.S. 0.3 ac.

Totals 2,800/2,800 3,000/3,000 4,700/4,700 3,50013,500 13,680/22,320 2,40013,000
sq. IIJsq. n. sq.IUsq. II. sq. IUsq. n. sq. lI.lsqo II. sq. lI.lsqo n. sq. nJsq. IL

85.4 a e. 0.065/00065 0.0710.07 0.11/0.11 0.0810.08 0.3110.51 0.05/0.07
arJae. BeJar. Bclad Bclael Bclael BcJael

The fU'Sl through (ounh proposed cart path crossing of the river Deem in sequence from wesl10 east. .
Additional weiland impacts 10 wafers oflhc U.S. and riparian woodland (CDFG jurisdictional !ubilat) resulting from lhc lolr course (e.g., ruded &feas and assoc,"
arc indlJCkd in habitat impacl summary lotills in Table I.

- - .. - - -
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~ Zone 1-Native plants":Animal linkage corridor

Shrubs--coastal sage. scrubs

N Artem isia californico
N Baccharis pilularis
N Brickello califonico
N Ence/io californico
N Eriogonum fosciculatum
N Isocoma venetus
N lotus scoparius
N Ribes speciosum
N Salvia apiano
N Salvia mellifere
N Viguiera lacinata

Large Shrubs &: Trees.

N H.eteromeJes arbutifolio
N Rhus lourina
N Platanus racemosa
N Populus fremontii
N Quercus agrifolia
N Sambucus mexicona

:.~.

.California sagebrush
coyote bush
Califomia brickellbush
California encelia
flat-top buckwheat
coastal goldenbrush
deerweed
fushie-f1ower gooseberry
white sage
block sage
San Diego sunflower

toyon
laurel sumac
California sycamore
western poplar
coast live oak
blue elderberry

"::: ~ Zone 2-California adaptable natives-Low shrubs
golf &: passive animal linkage

N Sambucus mexicana
N Encelia californico
N Eriogonum fasciculatum
N Penstemon centran thifolius
N Ribes speciosum
N Sa/via oplana
N Salvia mellifera
N Viguiera lceinctc
N Rosa colifornica
CN Arctostophylos edmundsii
N Arctostophylos glaucol
CN Arctostaphylos densiflora
CN Ceanothus griseus "Yankee pt"
N Ceonothus crossifolius
N Mimulus puniceus
N Rhamnus californica
N Rhamnus crocea

California sagebrush
Californ ia encelia
flat-top buckwheat
Scarlet bugler
fushio-flower gooseberry
white sage
block sage
San Diego sunflower
wild rose
little sur manzanita
big berried manzanito
Howard McMinn manzanita
Yankee point ceanothus
heavy leaf ceanothus
red monkey flower
coffee berry
red berry

N- Nativ~;•.
CN- Nativ.

0- Orncrns
C- Horti1
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SUMMARY

The approximately SOO-acreEI Monte Canyon Golf Course project site
(W.O. #2502) east of Lakeside in unincorporated San Diego County was
surveyed for sensitive biological resources in the spring and summer of 1994,
spring of 1996 (by Viviane Marquez), and fall of 1996. Three major plant as-
sociations were identified during the survey; Riparian Scrub (including Southern
Willow Scrub, Tamarisk Scrub. Mule Fat Scrub, and small patches of Freshwater
Marsh), Active and Fallow Agricultural.Vegetation, and Relict Floodplain Vege-
tation in a few areas isolated from the active floodway but not subject to recent
agricultural conversion. In addition, limited areas of disturbed vegetation and
ornamental plantings are located on and at the fringe of the San Diego River
floodplain. Riparian Scrub habitats are considered sensitive biological resources
in San Diego County. One hundred and fifty-three species of plants and sixty-
eight species of animals were identified onsite. Fourteen of the animals are con-
sidered sensitive species. These are Orange-throatedWhiptail, Coastal Whiptail,
Cooper's Hawk, Prairie Falcon, American Kestrel, Turkey Vulture, Red-
shouldered Hawk, Great Horned Owl, Barn Owl, Great Blue Heron, Yellow-
breasted Chat, Western Bluebird, Bewick's Wren, and Greater Roadrunner. Both
direct and indirect project-related impacts associated with this project are dis-
cussed in detail. Comprehensive mitigation measures are presented, including
riparian corridor buffering, oak and sycamore management, revegetation, and
other measures.

•
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Regional Location· the EI Monte Canyon
Golf Course Project Site: .

Portions of U.S.G.S "EI Cajon", "EI Cajon Mountain", "Alpine", and "San
Vicente Reservoir" 7.5' Quadrangles.

I
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INTRODUCTION

This report presents the findings of a series of biological resources field
surveys of the approximately SOO-acre EI Monte Canyon Golf Course project
property located off EI Monte Road in the Lakeside Planning Area of the County
of San Diego (Figure 1). The subject property, wholely within the historical
floodplain of the San Diego River, is owned and managed by the Helix Water
District (formerly known as the Helix Irrigation Distril..'). The District is acting as
Lead Agency in this project application, with the County of San Diego, California
Department of Fish and Game, and U.S. Army Corps of Engineers functioning
as Responsible Agencies. Development of this site as proposed would result in
conversion of areas currently supporting mostly active and fallow agriculture to
public golf course lands, with associated amenities, including fairways, parking
lots, a club house, driving range, etc. The floodway of the San Diego River,
currently contained within an open, unimproved, flood-control channel, will not be
significantly disturbed during site development and long-term (50-year) site use,
although six bridge crossing of the river are anticipated. Anticipated impacts to
biological resources present on this site could or would be the direct or indirect

, .

result of grading for site improvement, the removal of mature oak or sycamore
trees, roadway, bridge, and golf cart path construction, clearing of vegetation for
ornamental landscaping, and other alterations of the existing character of the
property.

The purpose of this report is (1) to assess the local and regional signifi.
cance of biological resources present on and adjacent to the project site, (2)
identify all project-specific direct and indirect impacts, and (3) propose the
implementation of specific mitigation measures, as required under provisions of
the California Environmental Quality Act (CEQA), the Resource Protection
Ordinance (RPO), the Endangered Species Acts (FESA, CESA), and other
environmental regulations. To this end, an inventory of the site's biota has been
prepared, and a directed search for signs of rare, endangered, or otherwise
sensitive plant communities (habitats) and species has been conducted. All .
sensitive plants, animals, and habitats known from the general vicinity of this
property were researched prior to initiation of the field survey.

5
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SITE DESCRIPTION AND PRESENT LAND USE----------
The EI Monte Canyon Golf Course project site consists of an irregularly~

shaped, SOO-acre parcelot mostly vacant agricultural land located immediately
north of and abutting EI Monte Road to the south, and abutting Willow Road on
the north. East of the site are contiguous agricultural areas within the historical
floodplain of the San Diego River. To the west is the Nelson & Sloan Company's
relatively large sand-extraction site. The project site may be characterucd
physiographically as a portion of the broad. historical floodplain of the upper San
Diego River within the EI Monte Canyon, approximately midway between the'
community of Lakeside and the EI Capitan. Reservoir. The slopes of the sur-
rounding hillsides to the north and south support mostly Diegan Coastal Sage
Scrub and Southern Oak Woodland plant communities. Most of the site is
relatively flat, although a few moderately sloping areas are present at the
margins of the river floodway and at the edges of the historical floodplain. The
San Diego River, forming a narrow and highly modified riparian corridor, bisects
the property within a man-made, unimproved, trapezoidal channel into disjunct
northern and southern sections. The vast majority of the site supports agricultural
vegetation or fallow fields. Several graded dirt roads provide access to various
areas of the site along the southern property line from EI Monte Road. Small
clusters of residential homes are present in the immediate vicinity of the site to
the north and south. ~he vegetation on this site is typical of that found in the
project's general vicinity. Soil types onsite include Riverwash (Rm) within the
floodway of the San Diego River, Tujunga Sand (TuB) on slopes between 0 and
5 percent, Visalia Sandy Loams (VaA, VaB) on slopes between 0 and 2 percent.
and 2 and 5 percent, respectively, and Greenfield Sandy Loams (GrC) on slopes
between 5 and 9 percent. These substrates are not recognized as types which
support large numbers of sensitive plant species. Signs of human use of the site
are numerous, and include agricultural site uses, dumping and stockpiling of
materials in several areas, fences and equestrian trails through the riparian area
anc:lin other locations, and many others. Very few areas of the project site could
be considered to be in a "natural" state, l.e.; supporting high~uality, indigenous.
native vegetation. However, the long-term agricultural use of the property has
permitted a diverse assemblage of native plants and animals to persist, albeit in

diminished numbers, on this site.

•
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SURVEY METHODS AND LIMITATIONS

Biological field surveying of the EI Monte Canyon Golf Course project site
was performed in 1993 and 1994 by Vincent N. Scheidt (VNS), a San Diego
County-certified Biological Consultant and the author of this report. Assisting in
the field on occasion was John Holts (JH), 'Associate Field Biologist. All field re-
connaissance surveys were conducted on foot, following an irregular route, and
all areas of the site were visited and inventoried several times for biotic corn-
ponents. Each identified habitat-type was visited and thoroughly examined
several times during the survey period. Additional time was spent in areas of
biological diversity, such as along the margin of the floodway, in the vicinity of
debris piles, adjacent to edges of the roadways, etc.

Viviane Marquez (VM) of Marquez and Associates provided a follow-up
survey in April of 1996. This resulted in the production of a separate technical
report, wEJ Monte Golf Course Preliminary Reconnaissance Biological Report",
dated 11 April 1996. A copy of that report is attached (Attachment A).

Most recently, additional field surveying was conducted by the author in
September and October 1996 with the intent of revisiting and mapping habitats,
mapping mature oak and sycamore trees, and verifying site conditions as. they
exist at this time.

Field surveys of the EI Monte Canyon Golf Course project site were
conducted on the following days and under the following conditions:

Date Hours ConditionsPersonnel

9 September 1993 08:00-9:30
Clear. mild.
60's to low 70's
no breeze

VNS

27 May 1994 08:00-12:00

Overcast to
partially-clear,
mild, upper 50's to
to low 70's
no breeze

VNS

7



I
Hazy sun I3 June 1994 07:30·11 :30 VNS upper 60's to low 80's
no breeze

Sunny. mild I
07:00-11 :00

light "Santa Ana"

I9 June 1994 VNS conditions
mid 60's to upper 80's
no breeze

I
Clear, mild

20 June 1994 08:00-11 :45 VNS hit 60's to upper 80's Ilig t breeze

Clear. mild I27 June 1994 07:00-11 :00 VNS, JH mid-.70's to high 80's
no breeze .

Sun'¥c' mild
I

5 July 1994 08:00-11 :30 VNS, JH mid- O's to mid-80's
light breeze I
Hazy sun, mild I15 July 1994 07:30-11 :00 VNS high 60's to mid-70's
no breeze

Sunny, mild I
22 July 1994 07:00-10:45 VNS low 60's to low 70's

light breeze

I
Sunny,

3 April 1996 11:00-15:05 VM 70 to 85 degrees Iwinds 0-4 mph

12 September 1996
Sunny, mild I10:00-13:00 VNS low to mid 70's
light breeze

Hazy sun I
8 October 1996 7:00-9:00 VNS mid 60's

no breeze I
Sun~, mild I• 17 October 1996 12:00-15:00 VNS mid O's to mid 80's
light westerly breeze

8 I
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Animals encountered onsite were identified with the aid of 10 x 25. 7 x 35.
and 10 x 40 power binoculars as needed. Some species were detected on the
basis of characteristic scats. tracks. dens. and/or calls observed. No trapping
was conducted. thus limiting the completeness of the fauna inventory to a
degree. Most nocturnal mammals would have been missed because trapping
was not conducted. Further limitations to the completeness of the fauna survey
were imposed by temporal. weather-related. and seasonal factors. A major
component of the second through eighth field survey efforts was the. focused
search for Least Bell's Vireo (Vireo bellii pusillus), Willow Aycatcher (Empidonax
traillii), and other riparian-associated rare birds. This was done in conjunction
with ongoing site inventorying and habitat analysis. Species-specific surveying
protocols, including an eight-week breeding bird survey, were utilized during all
field surveys for these sensitive bird species. The April 3 field survey, as
mentioned before, was conducted by Viviane Marquez with the intent of pro-
viding a preliminary field study.

Plants observed were identified in situ. or on the basis of characteristic
samples collected and returned for later laboratory identification. Limitations to
the completeness of the floral survey and inventory were also imposed by
seasonal factors. Surveying during other times of the year would probably
increase the total site flora by up to 10 percent. However, the extensive amount
of time spent in the field over a relatively long period of time maximized the
detectability of most perennial species and many persistent annuals. Most
resident species of plants were likely detected at one time or another during the
field surveying.

Nomenclatural sources used in this report are standard field guides and
monographs. These include Munz (1974) (flora), Unitt (1984) (birds), Stebbins
(1985) (herpetofauna), Jameson and Peeters (1988) (mammals), and Holland
(1986) (vegetation).

RESULTS OF THE SURVEY· FLORAIVEGETATION

One hundred and fifty-three species of native and non-native plants were
identified during the field surveys of the EI Monte Canyon Golf Course project
site. These are listed alphabetically in Table 1.

9
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FIGURE 2. BIOLOGICAL RESOURCES·
THE EL MONTE CANYON GOLF COURSE PROPERTY.

(See map pocket. Attachment B. at back of report)
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Most of the plants detected are locally-common species, abundant in the site's
vicinity, No rare, endangered, or otherwise sensitive plants were detected during
the course of the field investigations. However, a number of sensitive plant
species are known to occur in the general vicinity of this property, and several
probably occur on the scrub-covered hillsides to the north and south of the
project site. Sensitive plants are listed and discussed in Table 3. A number of
weedy plants, as indicated in Table 1, were observed onsite. Most of these were
directly associated with disturbed areas adjacent to EI Monte Road or Willow
Road, or in areas within active agriculture, although others were invasive in the
native habitat. One of these (Tamarix or Salt Cedar) appears to be a significant
threat to the integrity of the native wetland vegetation on this property. Per-
manent eradication of this noxious pest from active riparian areas is effectively
impossible, however.

Three overlapping plant associations were identified on the EI Monte
Canyon Golf Course. project site. These are Riparian Scrub (including Southern
Willow Scrub, Tamarisk scrue, Mule Fat Scrub, and very small patches of
Freshwater Marsh) within the floodway of the San Diego River, Active and
Fallow Agricultural Vegetation in upland areas of the floodplain, and Relict
Floodplain Vegetation in a few areas isolated from the active ftoooway but not
subject to recent agricultural conversion. In addition, limited areas of disturbed
vegetation are present onsite adjacent to the shoulder of EI Monte Road, and
ornamental plantings surround several homes on and at the fringe of the
floodplain. Riparian habitats are considered sensitive plant communities in San
Diego County. The distribution of plant communities observed on this site is il-
lustrated in Figure 2.

•

Riparian Scrub
A relatively narrow strip of Riparian Scrub vegetation is present within the

immediate floodway of the San Diego River. The vegetation within this "general-
ized" plant community may be further characterized as Southern Willow Scrub,
Mule Fat Scrub, or Tamarisk Scrub, depending on the nature and species
composition of the plant mix, extent and duration of inundation and hydration,
degree of disturbance, and other factors. Also present are very small patches of
Freshwater Marsh vegetation infused into the scrub. Southern Willow Scrub is a
dense wetland plant association dominated by various species of willow, includ-

11
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ing Southwestern Willow (Salix gooddingii), Arroyo Willow (Salix lasiolepis),
Shining WillOw (Salix lueida ssp. lasiandra), and Sandbar Willow (Salix hind-
siana), with Western Cottonwood (Populus fremontii), and other mesophilous
trees, shrubs. and herbaceous elements. Mule Fat Scrub similarly supports
various willows. although Mule Fat (Baceharis glutinosa) is a dominant species
within the assemblage, and the vegetative height is lower overall. Tamarisk
Scrub supports Salt Cedar (Tamarix galliea) along with other native and non-
native wetland species, including willows and Mule Fat. This wet,;,dy,non-native
species commonly devastates indigenous, native wetland habitats by removing
much groundwater from available aquifers and by crowding out and competing
with less aggressive native plants.

Significant changes to the hydrology of the upper San Diego River have
taken place over the last several decades. For one, the impoundment of runoff
waters behind EI Capitan Dam has severely reduced the amount of flowage
through this section of the river, hence significantly altering the natural vegetation
in the historical floodplain. Agricultural conversion of floodplain areas currently
above the limits of the existing floodway (above the current too-year flood line)
have further impacted native vegetation in this area. Other changes reflect an
infusion of non-native weedy elements and the degrading effects of these non-
indigenous plants and animals. Finally, human encroachment through river
channelization. and equestrian and residential usage of the river valley have sig-
nificantly impacted the nature of the riparian wetland vegetation formerly and
currently on this site.

Agricultural Vegetation
Effectively all upland area within the floodplain, with the exception of

residential areas and relict floodplain areas (see below) support active agriculture
or fallow fields. Crops such as melons, squash, wheat, bamboo, and others were
evident in active areas; fallow areas support mostly ruderal, weedy herbs and
grasses, including tumbleweeds (Amaranthus spp.), Perennial Mustard (Brassiea
genieulata), wild oat (Avena spp.), and many others. Most of the areas within
active agriculture are disced at least annually. It is also assumed that areas not
currently in active planting are rotated with crops as market conditions dictate. A
few narrow strips along fence lines, at the edge of the floodway and the flood-
plain, etc. support a mixture of native and non-native plants, including Flat-top•
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Buckwheat (£riogonum fasciculatum) and California Sagebrush (Artemisia
california). These areas retain a degree of natural habitat value, although they
do not constitute a discrete habitat, per se.

Relict Floodplain VegetatIon
A number of very small areas on the subject site support Relict Floodplain

Vegetation plant assemblages. These spots are highly fragmentary, and located
at the ~dges of the agricultural areas. usually in somewhat protected locations
such as adjacent to slopes, along fence lines, or in other areas protected from
ongoing tillage and planting. The largest area of relict floodplain, illustrated in
Figure 2, is found along the southern edge of the property in an area adjacent
to EI Monte Road between a bamboo plantation on the west, a small residential
area on the east, and the San Diego River on the north. Indicator species found
in this location include a number of native and non-native species, such as
buckwheat (Eriogonum) and primrose (Camissonia), together with large speci-
mens of Salt Cedar (Tamarix gallica) and an open ground-cover of Red-stem
Stork's-bill (Erodium cicutarium) and others which suggest that this area has not
been subject to agricultural conversion within at least a generation prior to the
field survey. Light grazing could very well have occurred in this area in the
relatively recent past. Prior to river channelization, these relict floodplain habitat
areas were probably subject to regular, periodic natural flooding. Although within
the historical floodplain, the Relict Floodplain Vegetation on this site does not
constitute a jurisdictional wetland.

RESULTS OF THE SURVEY· FAUNA

Sixty-eight species of vertebrates were observed or detected as occurring
on the EI Monte Canyon Golf Course project site during the course of the field
surveys. These are listed alphabetically by Class in Table 2. Most are common
Lakeside-area residents or locally common migratory species. Two of the reptiles
and twelve of the birds observed are considered sensitive species in the San
Diego County area. These are Orange-throated Whiptail, Coastal Whiptail,
Cooper's Hawk, Prairie Falcon, American Kestrel, Turkey Vulture, Red-
shouldered Hawk, Great Horned Owl, Barn Owl, Great Blue Heron, Yellow-
breasted Chat, Western Bluebird, Bewick's Wren, and Greater Roadrunner.

13
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Sensitive animals observed on this site or known from the site's vicinity are dis-
cussed in detail in sections which follow.

Fish
Fish were neither observed nor anticipated due to a lack of persistent

surface water. Non-native species such as Mosquito Fish (Gambusia affinis) or
others could persist here on a temporary basis as wash-downs from vector
control areas upstream of the sit£>during rainy winter months.

Amphibians
One species of common amphibianwas detected during the course of the

field survey. This is Western Toad (Bufo boreas), a well-known local species.
Western Toad is represented on this property by the sighting of a single road-
killed specimen found along the shoulder of EI Monte. Road. This species is
undoubtedly common on the subject site, especially in mesic areas. Three or
four additional species of amphibians v.ery likely occur on this site. These are
species known to occur in habitat similar to that present found here. Anticipated
other species include Garden Slender Salamander, Pacific Treefrog, Monterey
Salamander, Arboreal Salamander, and possibly others. One sensitive amphibian
which. historically occurred on this site is the Arroyo Toad (Buto microscaphus
calitornicus), a federally-listed Endangered Species. This species is discussed
subsequermy.

Reptiles
Six species of cismontane reptiles were observed during the survey. These

are Orange-throated Whiptail (Cnemidophorus hyperythrus), Coastal Whiptail
(Cnemidophorus tigris), Western Fence Lizard (Sceloporus occidentalis), Side-
blotched Lizard (Uta stansburiana), Common Kingsnake (Lampropeltis getulus),
and Red Racer (Masticophis flagellum). Orange-throated Whiptails and Coastal
Whiptails are represented onsite by sightings in various less-disturbed areas of
the property. Orange-throatedWhiptaHsoccur primarily on the transitional upland
. fringe of the floodway and in other upland areas. Coastal Whiptails occur at the
margins of the floodway proper. Both of these latter species are considered
sensitive in San Diego County. Western Fence Uzards were relatively common
in various areas of both the floodway and upper ruderal areas of the site,
especially in the vicinity of debris, down trees, etc. Side-blotched Lizards were•
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also seen in fair numbers, especially in the more open, flattish areas along the
fringes of the floodplain, A single Common Kingsnake was seen dead on EI
Monte Road. This species is known to be relatively common in the vicinity of
this site.Ukewise, a single -Red Racer, a fast-moving and very active diurnal
serpent, was seen moving through the brush at the edge of the floodway. A
substantial number of other reptiles likely occur on this property, but were not
detected. This was principally a function of the cryptic nature of most reptiles
and the season of the field surveys. Additional reptile species which could be
expected to occur onsite include Common Gopher Snake, Coastal Glossy
Snake, Western Longnose Snake, Red Diamond Rattlesnake, Southern Pacific
Rattlesnake, Two-striped Garter Snake, Striped Racer, San Diego Ringneck
Snake, Southwestern Black-headed Snake, San Diego Alligator Leard. San
Diego Night Snake, Western Skink, and possibly others.

Mammals
Ten species of generally common mammals were detected or observed on

the property. These are Coyote (Canis latrans) , Opossum (Didelphis marsupialis),
Pacific Kangaroo Rat (Dipodomys agilis), Pocket Mouse (Perognathus sp.),
Desert Cottontail (Sylvilagus auduboni), Valley Pocket Gopher (Thomomys
oottee), California Ground Squirrel (Spermophilus beecheyi), Striped Skunk
(Mephitis mephitis), feral Cat (Felis catus), and Gray Fox (Urocyon cinereoargen-
tBUS). Coyote and Gray Fox were detected on the basis of characteristic scats
seen. Pacific' Kangaroo Rat and Pocket Mouse were identified on the basis of
characteristic dust "baths" and burrows seen in several places. Valley Pocket
Gopher burrows were seen on the slopes leading down to the floodway. Several
Desert Cottontails were observed moving about the property during early
morning hours. California Ground Squirrels were also seen moving about in the
vicinity of lumber piles and near the bases of mature trees. The carcass of a
Striped Skunk, Opossum, and a feral Cat were observed in various areas of the
site. Numerous additional mammals utilize the site on at least an occasional
basis. These include Racoon, various species of native mice, California Vole,
many species of bats, and possibly others. These species are known to utilize
habitat similar to that found onsite. Nocturnal field surveying and/or trapping
would be required to adequately assess the mammal fauna of the SUbject
property.

15
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Birds
Forty-eight species of birds were 'observed on the EI Monte Canyon Golf

Course project site. Please refer to Table 2 at the end of this report for complete
listing. Most of the birds observed are common occupants of this area. although
twelve species • Cooper' Hawk, Prairie Falcon, American Kestrel. Turkey Vulture.
Red-shouldered Hawk, Great Horned Owl, Barn Owl, Great Blue Heron, Yellow-
breasted Chat, Western Bluebird. Bewick's Wren, and Greater Roadrunner - are
cOI.sidered. sensitive. These species are discussed in detail subsequently.
Representative birds observed within the riparian strip include species such as
Song Sparrow (Melospiza melodia), Northern Oriole (Icterus galbula), Phaino-
pepla (Phainopepla nitens), and Lesser Goldfinch (Carduelis psaltria). Commonly
observed birds in more .upland areas include House Finch (Carpodacus mexl-
cenus), Brown-headed Cowbird (Mo/othrus ater) , Western Bluebird (Sialia
mexicana), and three species of hummingbirds (Archilochus). A number of ad-,
ditional avian species may be expected to occur on or in the vicinity of the site.
These include various other wide-ranging raptors, songbirds, and others known
from habitat similar to that found here. Because of the relatively heterogeneity of
the vegetation on this site, the variety of birds anticipated to occur here could be

extensive.

Sensitive Habitats

Riparian Scrub
Wetland habitats of all types are on the decline throughout the west as a

result of land development, grazing~ woodcutting, understory clearing, and other
human-associated uses of these areas. The Riparian Scrub on this site forms a
biological resource of varying habitat value and significance. Areas of Southern
Willow Scrub, Mule Fat Scrub, and Freshwater Marsh, particularly dense areas,
are of much greater value than areas of Tamarisk Scrub, although all riparian
areas are of importance to area wildlife. The riparian area on this site not only
functions by providing a rich and heterogeneous diversity of native plants,

including numerous facultative and obligate wetland indicators, but it also forms
a natural linkage corridor for birds and other vertebrates traversing the property

•
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in an easterly-westerly direction. Many vertebrates depend directly on riparian
corridor areas such as these for foraging, nesting, roosting, den construction,
etc. Preservation of all remaining riparian areas in Southem California, especially
those along major riverine systems, is an important priority to land-use man-
agers. Most important are those areas that support a diversity of plants and
animals, including sensitive species such as Yellow-breasted Chat and others.
The riparian area on this site is of significant local importance, and thus it should
be retained a valuable resccree in connection with any future land-use changes.

sensitive Plants
No sensitive plants were observed on the EI Monte Canyon Golf Course

project site during the course of the field survey. For purposes of this report,
sensitive plants are those listed as rare, endangered, threatened, or otherwise
noteworthy by the California Department of Fish and Game, the U.S. Fish and
Wildlife Service, the California Native Plant Society (CNPS), or other censer-
vation agencies, organizations, or local authorities. Those sensitive plants known
to occur in the vicinity of this project site are listed in annotated fashion in Table
3 at the end of this report. A few· of uncommon plants could occur onsite,
although most are found on substrates or within habitats not present on this
property. However, at least some sensitive species occur on the steep hillsides
to the immediate north and south of the property within oak and sage scrub
vegetation.

sensitive Animals
Fourteen sensitive animals were detected on the EI Monte Canyon Golf

Course project site; two reptiles and twelve birds. These are Orange-throated
Whiptail, Coastal Whiptail, Cooper's Hawk, Prairie Falcon, American Kestrel,
Turkey Vulture, Red-shouldered Hawk, Great Horned Owl, Barn Owl, Great Blue
Heron, Yellow-breasted Chat, Western Bluebird, Bewick's Wren, and Greater
Roadrunner. For purposes of this report, sensitive animals are those listed as
rare, endangered, threatened, or otherwise noteworthy by the California Depart-
mentof Fish and Game (CDFG), the U.S. Fish and Wildlife Service (USFWS),
the National Audubon Society (NAS), or other conservation agencies, organiza-
tions, or local authorities. Each of these sensitive animal species is discussed
below:

17
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Cnemidophorus hyperythrus I Orange-throated Whlptail
.-."Threatened" (San Diego Herpetological Society, 1980).
"Fully Protected" (CDFG, 1993).
Former Fed. Endangered Species Candidate - Category C2.

The Orange-throated Whiptail is an alert and active
diurnal ground lizard found primarily in areas of relatively
intact native vegetation where soils are sufficiently friable to
allow burrowing and foraging. The United States distribution
of this sensitive species is restricted to extreme southwes-
tern California, where it ranges from Orange and Riverside
Counties south into northern Baja C3lifomia. Orange-
throated Whiptails are relatively abundant where they still
remain, although major portions of the species' former
range have been lost to urbanization and agricultural land
conversions, particularly in the coastal lowland.

Cnemidophorus hyperythrus is considered "threat-
ened" by the San Diego Herpetological Society. In addition,
it is fully protected by the California Department of Fish
and Game, and was until recently a Federal Endangered
Species Candidate, level "C2". Level "C2" indicated a
"taxon for which substantial biological information to sup-
port a proposed rule is lacking". This suggests that the
species is too widespread and/or common to warrant
formal federal listing as an Endangered or Threatened
Species at present. Category C2 was eliminated in Feb-
ruary 1996. This species remains on the County of San
Diego's "Sensitive Reptiles" list, however. Approximately 65
to 75% of the documented historical distribution of this
species within the United States has been replaced by
urban and agricultural developments.

At least ten specimens of this cryptic lizard species
were observed during the course of the surveys. Several
additional sightings were recorded, however these probably
represent repeat sightings of the same individuals over
several weeks. This is a relatively low number of speci-
mens for the amount of apparently suitable habitat present
here. The heavy agricultural use of the majority of the site
prevents substantially larger numbers from occurring here.
However, at least several dozen specimens would be
expected to be present on this property. Specimens were
observed mostly along the fringes of the agriculture, within
relict strips of less disturbed vegetation at the edges of
fields and related areas. Prior to agricultural conversion,
Orange-throated Whiptail was undoubtedly a very common
resident of the subject property.

•

Cnemldophorus tigris multlscutatus I Coastal Whlptall
Former Fed. Endangered Species Candidate - Category C2.

Coastal Whiptail is an alert ground lizard similar in
many respects to the related but smaller OranQe-throated
Whiptail. This robust species is less restricted with regards
to areas of soils friability and hence is more widely dis-
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tributed in the Southern California area. The United States
distribution of Coastal Whiptail is restricted to western
California, where it ranges from the Mexican Border to
near central California. As with the Orange-throated Whip-
. tail, this species is relatively abundant where it still re-
mains, although major portions of its former range have
been lost to urban and agricultural land conversions. Coas-
tal Whiptail had been recently.added to the Federal En-
dangered Species candidate list at a level wC2w.A level
WC2" indicated a "taxon for which substantial biological
information to support a proposed rule is lacking". This
suggests that the species is "too widespread and/or com-
mon to warrant federal listing at the present time". Cate-
gory C2 was eliminated in February 1996. This species
remains on the County of San Diego's wSensitive Reptiles"
list, however.

Four Coastal Whiptails were observed during the
course of the survey. These were mostly distributed along
the fringes of the floodway, at lower elevations than the
related C. hyperythrus. One specimen was observed at the
shoulder of EI Monte Road. At least several dozen speci-
mens would be expected on the subject site, mostly in less
disturbed areas not already occupied by C. hyperythrus.

Accipiter cooperli / Cooper's Hawk
"Species of Local Concern" (Tate. 1986).
"California Species of Special Concern" (CDFG, 1993).
Federal status: none. .

Cooper's Hawk is a crow-sized raptor with a small
head, short wings, a long tail and barred breast. It nests in
open woodlands, and has declined as a result of shooting,
egg collecting, and habitat loss. A. cooperii is listed as a
"Species of Local Concern" by the National Audubon So-
ciety (Tate, 1986), although it is not endangered or threat-
ened in the San Diego County area. Like most raptors,
Cooper's Hawk is fully protected from ''take'', and is con-
sidered a "Calitornla Species of Special Concern" by the
Department of Fish and Game.

Cooper's Hawks is reported from this property by
Marquez (Attachment A). The prior and subsequent field
surveys failed to located any specimens of this species
onsite, although Cooper's Hawk could certainly occur here
as a resident raptor. Specimens would be expected to
occur in the more densely vegetated riparian areas.

Falco mexican us I Prairie Falcon
"Declining" (Unitt. 1984).
"California Species of Special Concern" (CDFG, 1993).
Federal status: none.

Prairie Falcon is a smallish, sandy-colored raptor
with pointed wings, a narrow tail, and an indistinct "mus-

19



20

I
I
I
I
I,
I
I
I
I
I
I
I
I
I
I
I
I
I
I

tache" of dark facial striping. Prairie Falcons are very rare
but widely distributed in San Diego County, occurring in
open grasslands, agricultural fields, and desert scrublands.
As a nesting bird, probably less than 30 pairs remain in
San Diego County, and the California Department of Fish
and Game has designated this species a "California
Species of Special Concern". The local breeding population
of Prairie Falcon is also of concem to local falconers.

A single specimen was seen roostingon a dead tree
near the eastern end of on the EI Monte Canyon Golf
Course prr;!ect site. When approached,this specimen flew
quickly offsite on characteristic rapid wing beats. It is
certain that this specimen does not nest on the subject
property, although it forages in the vicinity and prob'ably
nests on nearby mountain cliff slopes to the northeast.

Falco sparverius / American Kestrel
"Blue-list" (Tate, 1986). .
Federal status: none.

American Kestrels, often called Sparrow Hawks, are
small. jay-sized raptors with a rufous back and tail, distinc-
tive eye and head markings,. and a generally stout ap-
pearance. Kestrels forage in open areas, and occur over
most of North and South America. "Slue-list" status is an
indication that the species is experiencingnon-cyclic popu-
lation declines throughout its range in the United States, as
documented by the National Audubon Society. National
survey respondents have indicated that this species is on
the decline everywhere it occurs. This is likely the result of
the gradual shift from an agriculturally-basedsociety to an
industrial/urban society at a national level. Although on the
decline over much of its range, American Kestrels are
relatively common as a resident species in San Diego
County. and are not considered locally endangered.

Several American Kestrels were seen during the
course of the survey roosting near and flying about the
eastern end of the property. Nesting habitat is present on
and nearby this site, and the specimensobserved undoub-
tedly nest on or near the property. Because of its relative
abundance in San Diego County, American Kestrel is not
considered a significant biological resource in association
with the project site.

•

Buteo I/neatus / Red-shouldered Hawk
"Blue List" (1986).
"Fully Protected" (CDFG, 1993).
Federal status: none.

Red-shouldered Hawks are attractive, medium-sized
raptors which nest and roost in a variety of woodland
habitats. The California Department of Fish and Game fully
protects Red-shouldered Hawks from harassment or "take".
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"Slue-list" status is an indication that this species is ex-
periencing non-cyclic population declines throughout its
range in the United States, as documented by the National
Audubon Society. National survey respondents have in-
dicated that this species is on the decline everywhere it
occurs. In San Diego County, Red-shouldered Hawks are
typically found in riparian or oak woodlands. in eucalyptus
stands, and even In larger parks, such as Salboa Park.
Population numbers of this species in Southern California
seem to have changed little over the last century, although
other areas within the species' rang~ have experienced sig-
nificant population declines.

A single specimen was seen on the EI Monte
Canyon Golf Course project site, flying above and roosting
in the oak and cottonwood trees near the eastern edge of
the property. It is unlikely that this specimen nests on the
property although it probably nests on adjacent sites to the
east where the floodplain is more heavily wooded.

Bubo virginianus I Great Horned Owl
"Slue-list" (Tate, 1986).
"Fully Protected" (CDFG, 1993).
Federal status: none.

Great Horned Owls are large and distinctive noctur-
nal raptors with characteristic ear tufts or "horns" and a
heavily barred breast. The California Department of Fish
and Game fully protects Great Horned Owls from harass-
ment or other forms of "take". "Slue-list" status is an indi-
cation that the species is experiencing non-cyclic popula-
tion declines throughout its range in the United States, as
documented by the National Audubon Society. In san
Diego County, this species occurs over large areas, nest-
ing and roosting wherever there are dense stands of tall
trees, including eucalyptus and sycamores. Population
numbers in Southern California seem to be relatively
stable, although this species is declining in other areas of
its range.

A single specimen was observed on the EI Monte
Canyon Golf Course project site during the survey period,
roosting in the oak trees near the eastern edge of the
property. It is unlikely that this specimen nests on the
property although it probably nests on adjacent sites to the
east where the floodplain is more heavily wooded.

•

Tyro alba I Bam Owl
"Slue-list" (Tate, 1986).
Federal status: none.

Barn Owl is a unique predatory bird characterized by
a distinctive, white, heart-shaped face, dark eyes, and a
lack of ear tufts. "Slue-list" status is an indication that the
species is experiencing non-cyclic population declines
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throughout its range in the United States, as documented
by the National Audubon Society. In Southern California,
Bam Owls range and forage widely, nesting in many types
of open cavities. Specimens roost in areas of thick vegeta-
tion or in buildings (hence the common name). Population
numbers in' Southern California seem to be relatively
stable. although this species is declining in other areas of
its range.

Several feathers characteristic of this species were
found in various areas of the site. mostly in association
with the understory of trees and in open areas. Although
specimens were not observed, it is likely that at least
several barn owls occupy the vicinity of thiS property, and
forage within the open agricultural fields which constitute
most of the project site.

Cathartes aura / Turkey Vulture
"Blue-list" (Tate, 1986).
"Fully Protected" (CDFG, 1993).
"Declining" (Unitt, 1984).

Turkey Vultures are unmistakable, large, soaring
scavengers which forage over undeveloped land and agri·
cultural areas. In San Diego County, this species has
declined significantly in numbers, principally as a result of
urbanization. accidental poisoning, and increased use of
pesticides, which has resulted in a decrease in shell thick·
ness. and hence, fecundity. Turkey Vultures can still be
seen in fair abundance in some areas, although not in near
the numbers of a century ago (Unitt, 1984). "Blue-list"
status is an indication that the species is experiencing non-
cyclic population declines throughout its range· in the U-
nrted States, as documented by the National Audubon
Society.

Several Turkey Vultures were seen flying above the
project site during the survey period. The species is not
uncommon in the site's general vicinity, and nesting habitat
is .present in the region, although not on the subject
property. This species'numbers and distribution is tied to
the presence of dead animals, and it remains very com-
mon in southern Baja California, where food is relatively
abundant.

•

Amea herod/as / Great Blue Heron
·Species of Special Concern" (NAS. 1986).

Great Blue Heron is a large, majestic, and unmistak-
able wading bird which occurs in a variety of marshy
habitats throughout the United States. Numbers of this
species have declined signHicantly over the entirety of its
range since the last century, as wetland habitats were
drained and developed. Great Blue Heron is considered a
"Species of Special Concern" by the National Audubon
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Society. This is a result of national population declines.
However. this species was probably never very abundant
in San Diego County, as appropriate wetland habitats have
always been scarce in the dry southwest.

A single specimen was observed flying across the
project site during' the course of the survey. This specimen
was undoubtedly in route to offsite wetland areas to the
west. It is clear that this specimen does not nests on the
subject property.

Icteria virens I Yellow-breasted Chat
"California Species of Special Concern" (CDFG, , 993).

Yellow-breasted Chat is a large and very distinctive
wood warbler with white "spectacle" markings, a bright
yellow throat. an olive green dorsum, and a white belly.
This species occurs from southern Canada to central
Mexico breeding in willow-dominated drainages and can-
yons. Because of breeding success problems within the
riparian areas of California, the Department of Fish and
Game has listed this species along with other obligate
riparian songbirds as a "California Species of Special
Concern".

Two Yellow-breasted Chats were observed during
the course of the field surveys moving about within the
willows near the middle of the river floodway. These
individuals likely breed on or nearby the project site within
the thicker areas of riparian scrub. .

Sislia mexicana I Western Bluebird
"Blue List" (Tate. 1986).

Western Bluebird is an attractive, blue .and reddish-
brown songbird which inhabits open areas, especially at
the edges of woodlands or in the vicinity of farms. etc.
This species occurs throughout the western United States.
although it has declined in portions of its range as nesting
habitat (holes in trees, nest boxes, etc.) are consumed by
competing species, particularly Starling (Sturnus VUlgaris).
"Blue-list" status is an indication that this species is ex-
periencing non-cyclic population declines throughout its
range in the United States, as documented by the National
Audubon Society.

Western Bluebird was found to be common on the
subject site during the field survey, The open, rural charac-
ter of the property suits this species well, and bluebirds
likely nest on or nearby this property. At least twenty-five
specimens were observed. generally flocking together in
various areas of the site, during the course of the field
surveys.

•
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Geococcyx ca/llom/anus I Greater Roadrunner
"Declining" (Unitt. 1984).

Greater Roadrunners are unmistakable, ground·
dwelling birds with long tails. a ragged crest. and a
streaked breast pattern. This unique species occurs over a
large area of the southwest.from Louisiana and Oklahoma
west to California and south to central Mexico. Roadrun-
ners prefer to hunt prey and elude predators by running
along the ground. rather than flying, although they are
capable of short flights when necessary. This behavior
restricts roadrunners to oper. country, dominated by scat-
tered shrubs and cactus.

Greater Roadrunner populations in western San
Die~o County are being seriously threatened by a loss of
habitat, primarily as a result of land development. This
characteristic bird of the coastal lowland is certainly not
"common" as once they were considered by local orni-
thologists (Unitt, 1984).

Several specimens were observed near the eastern
end of the site on both survey days. Several instances of
interaction between mature and immature specimens.were
observed.. suggesting that reproduction is occurring onsite.
This species probably nests on or very near the subject
property.

Thryomanes bew/ckli I .Bewick's Wren
"Blue List" (Tate, 1986).

Bewick's (pronounced "Buick's") Wrens are small,
aggressive birds which occupy a wide variety of habitats in
San Diego Coun~ from the coast into the.desert. "Blue-list"
status is an indication that this species is experiencing
non-cyclic population declines throughout its range in the
United States. as documented by the National Audubon
Society. Numbers of this species appear to be relatively
stable in San Diego County, although the species is on the
decline in other parts of the country.

Several specimens were seen in association with
denser areas of riparian scrub vegetation within the San
Diego River floodway. Numerous others are probably pre-
sent, and nesting habitat is available onsite. Bewick's Wren
is not considered a significant resource of the site.

No other sensitive animals were observed on the EI Monte Canyon
Golf Course project site during the course of the field survey. A number of other
sensitive vertebrates are likely to utilize resources provided by this site, at least
on an occasional basis. Other sensitive animals known from the vicinity of the
property are listed and discussed in Table 3.

•
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POTENTIAL IMPACTS OF THE PROPOSED PROJECT

.The proposed development of a public golf course and related im-
provements within the confines of EI Monte Canyon will result in certain measu-
rable losses of biological resource values associated with the subject property.
Because the vast majority of the site supports open and actively-maintained agri-
cultural land, most project-related impacts will be the indirect result of the con-
version of this acreage to recreational use. Riparian wetland resources within the
floodway of the San Diego River will be impacted by six relatively significant
crossings, although the majority of the floodway will be buffered to the extent
possible given the nature of the current project design. A certain amount of
encroachment into and loss of sensitive wetland habitat areas is expected; this
can be measured and compensated for. Other impacts are less direct, and
involve less readily measurable effects, including losses of raptor foraging
habitat, losses of wildlife corridor use along the San Diego River floodway, and
losses associated with an increased human presence in this portion of EI Monte
Canyon.

The California Environmental Quality Act (CEQA) requires a "worst-
case" analysis in determining potential development-related impacts. Thus, an
assumption must be made that all areas within the ownership and not within an
area proposed for the preservation of biological resource values will be impacted
by site development. Impacts are assessed at a level which is either "signifi-
cant" or "less than significant" under provisions of CEQA. Also, an assessment
is made as to whether or not project-related impacts are fully mitigable. In this
instance, all direct and indirect impacts anticipated are considered mitigable
within the context of the project application, assuming the adoption of specific
mitigation measures detailed in later in this report.

Several project-related impacts to biological resource values found on
and in the vicinity of the EI Monte Canyon Golf Course project site have been
identified as a result of the analysis of the current project design and three years
of accumulated field data. These include the following:

25
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(1) Measurable losses of Riparian Scrub vegetation are anticipated as a result of
improvement of six crossings over the San Diego River. Five of these brid-
ges will measure approximately 300 linear feet by 10 feet, and one will
measure 300 feet by 30 feet. A portion of the area impacted will be affected
by bridge construction (pilings), although the bulk will be impacted by the
"shadow effect" created by placing a solid structure directly over the flood-
way. Impacted will thus be approximately 0.4 acres of jurisdictional wetlands.
All impacts to wetlands habitat values are considered significant, as defined

by CEQA.

(2) The construction of six relatively significant concrete bridges over the San
Diego River in this section of EI Monte Canyon has a potential to affect the
viability of wildlife corridor movement through this reach of the river. Quan-
tifying this impact would require tntorrnation not available at the time of report
preparation. Depending on the final configuration of any improved crossings,
impacts can be measured as either significant or less than significant. In
any case, disruption of wildlife corridor use of this portion of the San Diego
River is considered a significant impact.

(3) Bridge or river crossing construction across the San Diego River could also
impact Arroyo Toad, a federally-listed Endangered Species. Should this
species be resident onsite, impacts associated with these currently proposed
improvements would be considered significant.

(4) Losses of open raptor foraging areas associated with fallow and active agri-
cultural areas is expected. The conversion of approximately 400 acres of
open foraging area to public golf course use will undoubtedly displace certain
less tolerant raptors from the property, possibly including Cooper's Hawk,
Prairie Falcon, Great Horned Owl, and perhaps others. While displacement of
these sensitive resident raptors is not certain, the likelihood of it occurring is
at least moderate. Currently, most upland areas of the site are in active
agriculture. However, large areas appear to be either seasonally inactive, or
lying fallow. These areas are available to resident raptors. Golf course
conversion will result in continuous use of upland areas for gotf course
. activities and related course maintenance. The removal or manicuring of
mature trees, including snags, would result in a loss of numerous roost sites.
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Any substantial nighttime lighting would be disruptive to the foraging habitats
of raptors that typically forage at night (e.g. owls). In addition, early morning
or evening overhead spray irrigation would be disruptive to raptors that would
otherwise forage during this time on the project site. Displacement of the
resident raptor fauna due to loss of roost sites, lighting, irrigation practices,
etc. from this large foraging area is considered significant.

(5) Certain other losses associated with a greater human presence in the EI
Monte Canyon area are expected. These would include degradation of the
wetland area through direct or indirect encroachment, and impacts associated
with higher traffic levels along Willow Road and EI Monte Road. Any degrad-
ation of wetland habitat areas would be considered significant. Cumulative
impacts to area wildlife associated with traffic and direct human presence on
the property (golfers and maintenance personnel) is considered less than
significant.

PROPOSED MITIGATION

In order to reduce all project-related impacts to a level which is considered
less than significant, as defined by CEQA, the following mitigation measures
shall be required as a part of the project application:

(1) Development of the EI Monte Canyon Golf Course project site, as presently
proposed, shall require the preparation, approval, and implementation of a
Biological Resource Management Plan following preliminary project ap-
proval, but prior to the approval of any grading or improvement plans. The
intent of this plan shall be to provide a methodology to reduce all sig-
nificant, project-related impacts to wildlife habitat values to a level which is
less than significant. These significant impacts are listed and discussed on
the previous pages. The primary focus of the management plan shall be to
adequately manage the existing and improved biological resources as-
sociated with this large property, including both wetland and upland resource
values, for the duration of the proposed site-use. The implementation of, or
mechanism to implement all recommendations contained within such a
document shall also be made a condition of project approval. Conceptually,
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this plan shall contain, at a minimum:

• A comprehensive revegetationlhabitat enhancement component to
compensate "for direct losses of wetland values associated with river
crossing improvements. This plan shall define the specific, final,
improvement-relatedimpacts (the specific area of wetland potentially
lost, measuring approximately 0.4 acres), establish replanting ratios
(10-1 for any isolated riparian trees impacted and 3-1 for impacted
wetland acreage), define specific areas to be used, for replanting,
specify biological monitoring periods (bimonthly to annually for five
years), required maintenance, removal of exotics such as Tamarix
and Arundo, construction"monitoring, etc and other items as defined
by the plan preparer. This plan shall be prepared by aOounty-csr-
tified and qualified biologist experiencedin riparianwetland restoration
and enhancementplanning.

• A management strategy for enhancing and protecting the various
biological and planning buffer set·backs required to protect existing
riparian vegetation and relict floodplain vegetationwithin and abutting
the floodway of the San Diego River. Biologicalbuffer areas shall be
established a minimum 50 feet in width on both sides of the floodway.
Additional , 00 feet of planning buffer shall be established at the outer
edge of the biological buffer. The biologicalbuffer areas have a pote-
ntial to form critical, open sandy habitats to permit the continued
survival of Orange-throated Whiptail, Coastal Whiptail, and other
native vertebrates which are presently found onsite in greatly dimin-
ished numbers. If successfully"managed, these areas will permit the
substantial enhancement of wildlife values in this expanded and
protected upland buffer adjacent to the floodway.The biological buffer
area shall be revegetaled with strictly native, indigenous, alluvially-
dependent shrubs and herbs and shall be "permanently" fenced to
prevent ongoing encroachment and habitat degradation for the life of
the proposed use. The planning buffer shall preclude the
establishment of structures or other improvements (except bridge
crossings) and shall permit playas a "rough",
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• Mechanisms to protect in situ all mature Coast Live Oaks. California
Sycamores, and Western Cottonwood trees. Examples of effective
.mechanisms may include avoidance through project design features,
consultation with qualified arborlst prior to disturbing any trees (to
insure their continued vigor), and like-kind and like-size replacement
for any trees unavoidably lost. These mature trees are not only an
aesthetic feature of the subject site, but they provide critical roosting
and potential nesting habitat for many of the raptors found within EI
Monte Canyon. Larger trees of the same genetic stock shall be used
in the proposed plant palette when preparing the final project land-
scape plans. All landscape plans and plant pallets shall be reviewed
for wetlands compatibility as a function of the Biological Resource
Management Plan.

• A mechanism to effectively eliminate ongoing equestrian and (to a
lesser extent) ORV usage of the highly sensitive riparian area running
through the center of the property within the San Diego River flood-
way. This activity has a potential to greatly affect avian breeding
success and could cause local extirpation of the resident populations
of Orange-throated Whiptail and Coastal Whiptail residing on this site
through trampling, etc. Direct access to the riparian corridor must be
controlled as a feature. of long-term site management. The project
proposes moving the existing unauthorized horse trail from the flood-
way to the north side of EI Monte Road. This is a beneficial element
of the project. Examples of effective mechanisms may include barrier
fencing and signage, as determined appropriate. Signage would not
only warn potential trespassers to avoid entering the sensitive flood-
way, but also direct them to use the proposed trail that would be con-
structed along the southern border of the golf course.

• A mechanism to control lighting, watering, and any other factors which
might result in the displacement of raptors or other fauna currently
utilizing this property. Examples of effective mechanisms may include
prohibitions against lighting of the golf course and driving range at or
near dusk, and a variable irrigation schedule that would be less
disruptive to morning foraging habitats by onsite raptors.
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(2) As previously mentioned, any crossing of the San Diego River could result in
significant impacts to wildlife corridor movement. Design of the proposed
bridges crossings, however, can mitigate this concern, and reduce impacts to
corridor disruption to less than significant. All crossings shall be a minimum
of 15 to 20 feet above grade. with all openings at least twice as wide as the
width of the bridge structure. These values are based on local studies of. .
wildlife movement patterns under similar circumstances.

(3) Because Arroyo Toad is known to occur in the upper San Diego River
watershed. it will be necessary to conduct directed field surveys for this
federally-listed Endangered Species. If found onsite, specific mitigation shall
be developed, including seasonal control and/or modification of any at-grade
or above grade river crossings, modification of upland planning and biological
buffers for toad utilization, etc. A Section 7 consultation between the U.S.
Army Corps of Engineers and the USFWS will also be necessary, should
Arroyo Toad be found. These agencies would function in a permitting capa-
city with respect to the "take" of this listed species. and they may have
additional mitigation requirements. " determined necessary, the USFWS may
also require that the applicant obtain a Section 10(a) Endangered Species
Permit from the Department of the Interior. The Corps of Engineers would
also require an individLJal Section 404 Permit if toads are found residing
onsite.

Implementation of the above mitigation measures will reduce all project-
related impacts to biological resources associated with this project to a level
below significance, as defined by CEQA.
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Table 1. Floral Checklist· the EI Monte Canyon Golf Course Project Site.

SCientific Name Common Name Habitat

Amaranthus a/bus • White Tumbleweed A

Amaranthus palmeri Palmer'S'Pigweed A

Ambrosia psilostachya Western Ragweed R

Ambrosia confertiflora Ragweed A

Amsinckia intermedia Fiddleneck A

Anagallis arvensis • Scarlet Pimpernel R

Antirrhinum nuttallianum Nuttall's Snapdragon F

Artemisia doug/asiana Douglas Sagewort R

Artemisia californica California Sagebrush F

Arundo donax • Giant Wild Reed R

A vena fatua • Wild Oat A

Avena sativa • Cultivated Oat A

Avena barbata • Slender Wild Oat A

Saccharis g/utinosa Mule Fat R

Saccharis sarothroides Broom Baccharis F

Srassica genicu/ata • Perennial Mustard A

Srickellia ca/ifornica California Brickelibush R

Sromus rubens • Foxtail Brome A

Sromus diandrus • Ripgut Brome A

Caiystegia macrostegia Morning Glory A

Camissonia bistorta Southern Sun Cup F

Camissonia strigu/osa Evening Primrose F

Castilleja stenantha Calif Thread-torch F

•

31



I
Table 1. Floral Checklist· the EI Monte Canyon Golf Course Site (page 2). I
Scientific Name Common Name Habitat I
Carex spissa San Diego Sedge R I
Cenchrus incertus Coast Sandbur A I
Centaurea melitensis • Tocalote A

Centaurium venustum Canchalagua F I
Cerastium glomeratum • Mouse-ear Chickweed A

Chaenactis glabriuscula Yellow Pincushion F I
Chamaesyce polycarpa Small-seed Sand Mat F

Chenopodium murale • Goosefoot A I'
Claytonia perfoJiata Miner's Lettuce R

Clematis sp. Clematis F I
Cnicus benedictus Blessed Thistle A I
Conyza bonariensis • Horseweed A

Conyza canadensis • Common Horseweed A I
Cortaderia seJloana • Pampas Grass R

Croton caJifornicus California Croton F I
Cryptantha sp. Cryptantha ?

Cucurbita foetidissima Stinking Gourd F I
Cynodon dactylon • Bermuda Grass A

Cyperus esculentus • Yellow Sedge R I
Cyperus sp. Sedge R I
Datisca glomerata Datisca R

Datura meteloides Jimsonweed A I
Descurainia pinnata Tansy Mustard A

• I
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I Table 1. Floral Checklist· the EI Monte Canyon Golf Course Site (page 3).

I Scienttfic Name Common Name Habitat

I Distichlis spicata Desert Salt Grass R

I Eleocharis aeieularis Perennial Spikerush R

Epilobium sp. Fireweed R

I Eremoearpus setigerus Dove Weed A

Eriogonum gracile Slender Buckwheat F

I Eriogonum fasciculatum Flat-top Buckwheat F

Erodium botrys • Long-beaked Stork's-bill A

I Erodium cieutarium • Red-stem Stork's-bill F

I
Euphorbia peplus • Petty Spurge R

Filago caJiforniea California Filago F

I Filago galliea • Narrow-leaf Filago A

Foeniculum vulgare • Wild Anise A

I GaJium aparine • Common Bedstraw A

Gnaphalium beneolens Cudweed R

I Gnaphalium palustre Cudweed R

Gnaphalium ealifornicum California Cudweed F

I Gnaphalium bicolor Bicolor Cudweed F

I
Haplopappus venetus Isocoma F

Helianthus annuus * Common Sunflower A

I Heliotropium eurvassavicum Wild Heliotrope A

Hemizonia faseieulata Common Tarweed F

I Heterotheca grandfflora * Telegraph Weed A

Hordeum murinum * Wild Barley A

I •

I
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Table 1. Floral Checklist· the EI Monte Canyon Golf Course Site (page 4). I,
SCientific Name Common Name Habitat I
Hypochoeris glabra • Smooth Cat's-tongue F 'I
Juncus mexicanus Mexican Rush R I
Juncus dubius Doubtful Rush R

Juncus sp. Wire Rush R I
Juncus rugulosus Wrinkled Rush R

Lactuca sertiots • Wild Lettuce A I
Lamarckia aura • Goldentop A

Lastarriaea coriacea Lastarriaea F I
Lepidium nitidum Shining Peppergrass F ILeptochloa sp. Sprangle Top R

Lupinus concinnus Arroyo Lupine F ILotus scoparius Deerweed F

Lotus sp. Lotus A I
Lotus hamatus Grab Lotus A

Lotus purshianus Spanish Clover A I
Lupinus truncatus Collar Lupine F

Lupinus bicolor Bicolor Lupine F :1
Lupinus hirsutissimus Stinging Lupine ? ILupinus sp. Lupine F

Ma/acothamnus fasciculatus Bush Mallow R IMalosma laurina Laurel Sumac F

Malva parvfflora • Cheeseweed A I
Marah macrocarpa Man Root F

• I
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Table 1. Floral Checklist· the EI Monte Canyon Golf Course Site (page 5).

Scientific. Name Common Name Habitat

Marrubium vulgare· Horehound A

Medicago sativa • Alfalfa A

Meli/otus indicus • Indian Sweet Clover A

Mali/otus a/bus • White Sweet Clover A

Mesembryanthemum chrystallinum • Ice Plant A

Mesembryanthemum edute • Hottentot Fig A

Mesembryanthemum nodiflorum Nodding Ice Plant A

Microseris lindleyi Silver Puffs F

Microsteris gracilis Slender Phlox F

Mimulus guttatus Monkeyflower R

Mimulus cardinalis Monkeyflower R

Nicotiana glauca • Tree Tobacco A

Oenthera hookeri Marsh Primrose R

. Opuntia littoralis Prickly Pear F

Opuntia ficus-indica • Indian Fig A

Palafoxia aridus var. lineatus Spanish Needles F

Panicum capitlare Western Witch Grass R

Pectocarya Iinearis ssp. ferocula Slender Pectocarya F

Phacelia cicutaria hispida Caterpillar Phacelia F

Phalaris sp. • Canary Grass A

Platanus racemosa California Sycamore F

Pluchea sericea Arrowweed R

Poe annua • Annual Bluegrass R



I
Table 1. Floral Checklist· the EI Monte Canyon Golf Course Site (page 6). ,I
Scientific Name Common Name Habitat I
Pennisetum setaceum.• African Fountain Grass A I
PolygonufTI arenastrum • Yard Knotweed R IPolypogon monspeliensis • RabbitfootGrass R

Populus fremontii Western Cottonwood R I
Portulaca oleracea Common Purslane R

Ouercus agri/olia Coast Live Oak A I
Rafinesquia cali/ornica California Chicory· F

Raphanus sativus • Wild Radish A ;1
Ricinus communis • Castor Bean R

Rosa cali/ornica California Rose R 'IRumex salici/olius California Dock R

ISalix exigua Sandbar Willow R

Salix gooddingii Southwestern Willow R I
Salix lasiolepis Arroyo Willow R

Salix lucida ssp. lasiandra Shining Willow R I
Salix hindsiana Sandbar Willow R

Salsola iberica • Russian Thistle A 'I
Salvia apiana White Sage F

Sambucus mexicanus Elderberry R I
Schinus molle * Peruvian Peppertree A

IScirpus acutus Bulrush R

Silene gallica • Common Catchfly A
.,,.

Sifybum marianum • Milk Thistle A

• I
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Table 1. Floral Checklist· the EI Monte Canyon Golf Course Site (page 7).

Scientific Name Common Name Habitat

Sisymbrium altissimum • Tumble Mustard A

Solanum nodiflorum • White-flowered Nightshade A

Sonchus oleraceus • Sow Thistle A

Sorghum halepense • Johnson Grass R

Stachys rigida Stachys R

Stephanomeria virgata Stephanomeria F

Tamarix gallica • Salt Cedar R

Tribulus terrestris • Puncture Vine A

Typha domingensis Cattails R

Typha latifolia Cattails R
Urtica urens • Dwarf Nettle A

Veronica peregrina Purslane Speedwell R

Xanthium strumarium • Cocklebur R

Yucca whipple; Our Lord's Candle F

Zauschneria californica California Fuschia R

Total = 153 plant species observed. • = non-native or non-indigenous taxon.

Principal habitat codes: A = Agricultural areas (active and fallow)

R =. Riparian Scrub habitat

F = Relict Floodplain vegetation

? = reported by Marquez (1996), habitat not defined.
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Table 2. Fauna Checklist· the EI Monte Canyon Golf Course Project site. ,I
Scientific Name Common Name Habitat Numbers I

Birds I
Accipiter cooperii Cooper's Hawk ? ? ,iii
Anas pJatyrhynchos Mallard 0 3~'

ApheJecoma coeruJescens Scrub Jay R 15+ I
Archilochus aJexandri Black-chinned Hummingbird F 10+ '

Archilochus anna Anna's Hummingbird F 25+ i
Archilochus costae Costa's Hummingbird F 10+ '

Ardea herodias . Great Blue Heron 0 1;1
Bubo virginianus Great Horned Owl R . 1

Buteo lineatus Red-shouldered Hawk R . 2 I
Buteo jamaicensis Red-tailed Hawk 0 4+ I
Ca/lipepla californica California Quail F 15+ I.

Carduelis psaltria Lesser Goldfinch R 50+ I
Carpodacus mexicanus Housefinch R 50+

Cathartes aura Turkey Vulture 0 5+ :1
Chamaea fasciata Wrentit R 5+

Chondestes grammacus Lark Sparrow A 10+ I
Colaptes auratus Common Flicker R 5+,

Columbia livia Rock Dove 0 5+

Corvus brachyrhynchos Common Crow 0 10+ ,I
Corvus corvax Common Raven 0 10+'

Dendrocopos nuttallii Nuttall's Woodpecker R 5+ II
Dendroica coronata Audubon's Warbler ? ?. I
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I Table 2. Fauna Checklist· the EI Monte Canyon Golf Course Project site (page 2).

,I Scientific Name Common Name Habitat Numbers

,I, 'ds (cent)
Falco sparverius American Kestrel A 5+

I Falco mexicanus Prairie Falcon A 1

,I Geococcyx cali/omicus Greater Roadrunner A 5+
Geothlypis trichas Common Yellowthroat ? ?

\1 Hirundo pyrrhonota Cliff Swallow ? ?

Icteria virens Yellow-breasted Chat R 2

I' Icterus galbula .Nortnern Oriole R 15+
Melospiza melodia Song Sparrow R 50+

j, Mimus polyglottos Mockingbird A 15+

I Molothrus eter Brown-headed Cowbird A 50+
Myiarchu5 cinerascens Ash-throated Flycatcher A 10+

"
Passerina caerulea Blue-headed Grosbeak R 3

Passerina metenoceonstu: Black-headed Grosbeak R 2'"

I Passerina cyanea Indigo Bunting R 1
Phainopepla nitens Phainopepla R 15+

I Pipilo crissalis California Towhee F 10+
Pipilo erythrophthalmus Rufous-sided Towhee R 5+

I Psaltriparus minim us Bushtit R 25+

,I Salpinctes obsoletus Rock Wren F 2
Sayomis nigricans Black Phoebe A 10+

I Selasphorus rufus Rufous Hummingbird F 2
Sialia mexicana Western Bluebird A 25+

,I,
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Table 2. Fauna Checklist· the EI Monte Canyon Golf Course Project site (page 3). I
Scientific Name Common Name Habitat Numbers I

Birds (cont) ".

Stelgidopteryx ruticollis Rough-winged Swallow 0 5+ ISturnus vulgaris Starling R 25+
Tachycineta thaJassina Violet-green Swallow 0 12 ',I
Thryomanes bewickii Bewick's Wren R 5+ -
Tyrannus verticalis Western Kingbird A 3 t
Tyto alba Barn Owl A 1+
Zenaida macroura Mourning Dove A 15+ J

Mammals II
Canis latrans Coyote F scats I
Didelphis marsupialis Opossum A dead

Dipodomys agilis Pacific Kangaroo Rat F baths ,
Felis catus Cat (feral) A dead

Mephitis mephitis Striped Skunk A dead I·
Perognathus sp. Pocket Mouse F holes

Spermophilus beecheyi California Ground Squirrel A 15+ I
Sylvilagus auduboni Desert Cottontail A 10+ I,
Thomomys bottae Valley Pocket Gopher R holes

Urocyon cinereoargenteus Gray Fox F scats I
Amphibians I

Buto boreas Western Toad A dead

I
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Table 2. Fauna Checklist· the EI Monte Canyon Golf Course Project site (page 4).

Scientific Name Common Name Habitat Numbers

Cnemidophorus tigris Tiger Whiptail R 4

Cnemidophorus hyperythrus Orange-throated Whiptail F 10+

Lampropeltis getulus Common Kingsnake A shed

Sceloporus occidentaJis Western Fence Lizard A 25+

Masticophis flagellum Red Racer R 1+

Uta stansburiana Side-blotched Lizard F 5+

Total = 68 spe~ies of vertebrates detected.

51 species of birds;

10 species of mammals;

1 species of amphibian;

6 species of reptiles.

Habitat codes as in Table 1; 0 = flying over site. ? = reported by Marquez (1996), habitat not
defined.
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TABLE 3. SENSITIVE SPECIES KNOWN FROM THE VICINITY OF THE
EL MONTE CANYON GOLF COURSE PROJECT SITE.

Plants

Acanthomlntha IIIclfolla !San Diego Thorn Mint
CNPS RED code: 2-3-2, List 18.
Federal Endangered Species Candidate· Category C1 (USFWS, 1993).
STATE-LISTED ENDANGERED SPECIES.
This annual herb occurs in heavy clay soils. Suitable habitat is not present on this site.
:'Jot expected, based on habitat considerations.

Achnantherum dlegoensls ! san Diego County Needle Grass
CNPS RED code: 1-2-1, Ust 4.
StateIFed. status: none.
This perennial species occurs in seasonal drainages in chaparral and sage scrub
habitats. Suitable habitat is not present on this site. Not expected, based on habitat
considerations.

Ambrosia pumlJa !San Diego Ambrosia
CNPS RED code: 3·3-2, List 18.
Former Fed. Endangered Species Candidate - Category C2 (USFWS, 1993).
State status: none.
This small herb occurs in a variety of habitats, primarily on clay soils. Suitable habitat .
is not present on this site. Not expected, based on habitat considerations. Two related
but common species of Ambrosia (A. psilostachya, A. confertifJora) were positively
identified on the subject site. .

Artemisia palmeri! san Diego Sagewort
CNPS RED code: 2·2-1, List 2.
Federal/State status: none.
San Diego Sagewort is a distinctive perennial sub-shrub associated with riparian
drainages and mesic chaparral. Appropriate habitat is present on this site. No signs of
occurrence were detected, in spite of a careful search. If present, this species would
occur in very limited numbers within the Riparian Scrub habitat.

AstragalUS deanel! Dean's Milk-vetch
CNPS RED code: 3-3-3. .
Former Fed. Endangered Species Candidate - Category C2 (USFWS, 1993).
State status: none. '.
This distinctive species of short-lived perennial "locoweed" occurs in dry chaparral and
sage scrub within a narrow range of elevations (250-350 meters MSL). Suitable habitat
is not present on this site. Not expected, based on habitat considerations.

Ca/ochortus dunnll! Dunn's Mariposa
CNPS RED code: 2-2-2, list 18.
STATE-LISTED RARE SPECIES.
Former Fed. Endangered Species Candidate - Category C2 (USFWS, 1993).
This attractive lily occurs on mountain slopes above 1000 meters in elevation. Suitable
habitat is not present on this site. Not expected, based on habitat considerations.
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TABLE 3. SENSITIVE SPECIES KNOWN FROM THE VICINITY OF THE
EL MONTE CANYON GOLF COURSE PROJECT SITE (PG 2).

Cesnothus cysneus I lakeside ceanothus
CNPS RED code: 3-2-2. List 1B..
Former Fed. Endangered Species Candidate; Category C2 (USFWS, 1993).
State status: none.
This species is a distinctive perennial which occurs in dense to open chaparral
vegetation. Suitable habitat is not present on this site. Not expected, based on habitat
considerations.

Chorizsnthe procumbens I Prostrate Spineflower
CNPS RED code: 1-2-2, List 4.
StatelFederal Status: none. -
Prostrate Spineflower is a delicate species which occurs in open chaparral and sage
scrub habitats; appropriate habitat is not present on this site. Not expected, based on
habitat considerations. The related and somewhat similar Lastarriaea coriacea was
positively identified on this property.

Dudleya variegata I Variegated Dudleya
CNPS RED code: 2-2-2, List 18.
Former Fed. Endangered Species Candidate - Category C2 (USFWS, 1993).
State Status: none.
This seasonally-detectable perennial succulent occurs in rocky areas within chaparral,
sage scrub, and grassland habitats. Appropriate habitat is not present on this site. Not
expected, based on habitat considerations.

Ericameria palmeri I Palmer's Ericameria
CNPS RED code: 2-2-1.
Former Fed. Endangered Species Candidate - Category C2 (USFWS, 1993).
State Status: none.
Palmer's Ericameria is a distinctive, shrubby species which occurs in open, xeric
coastal sage scrub habitat. Appropriate habitat is not present on this site. Not expected,
based on habitat considerations.

Ferocactus viridescens I San Diego Barrel Cactus
CNPS RED code 1-3-1, List 2.
Federal category C2. .
State Status: none.
This unmistakable succulent occurs in heavy soils associated with sage scrub and
chaparral vegetation. Suitable habitat is not present on this site. Not expected, based
on habitat considerations.

Glthopsis dlffusa ssp. flllcsulis I Mission Canyon Bluecup
CNPS RED code 3-3-2, List 18.
Former Fed. category C2.
State Status: none.
This species occurs in mesic chaparral and adjacent habitats. Suitable habitat is not
present on this site. Not expected, based on habitat considerations.
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Certification. or a waiver of certification. from the State Water
Resources Control Board verifying that the project complies with Section
401 of the Federal Clean Water Act will be required.

It, is likely that mitigation of Southern Willow Scrub will be required
as a permitting condition. However. exact mitigation requirements will be
addressed through the permitting process with the various resource
agencies.

•
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Marquez & Associates Biological Consultants conducted a
preliminary reconnaissance survey of the proposed £1 Monte Golf Course
site. This survey's purpose was to evaluate potential environmental
constraints associated with the £1 Monte Golf Course Development project
and this site.

Project Description

The proposed project is a 36 hole golf course and driving range with
a full service club house. maintenance buildings. and 5 golf cart/pedestrian
river crossings and 1 vehicle all-weather road crossings at the San Diego
River. The project will utilize approximately 500 acres of an estimated
1,000 acres of land owned by the Helix Water District of La Mesa. The
500 acres will be leased from the Helix Water District by the project
applicants. ' "

Environmental Setting

The proposed £1 Monte Golf Course site is located north of
Interstate 8. east of Ashwood Street. between £1 Monte Road to the south
and Willow Road to the north. in lakeside. California. Adjacent land uses
are a sand mining operation (Nelson Sloan) to the west. low density
residential with numerous cattle and horse enclosures to the north and
south and undeveloped land. including £1 Monte County Park to the east.
U.S. Geologic Survey (1967) maps indicate hills reach 1700 feet elevation
south of the project site and 1500 feet elevation to the north. The project
site is a valley. essentially level. at approximately 500 feet elevation

Land use on the project site is predominately agricultural and is
bisected by the San Diego River. The river is approximately 300 feet (91.5
meters) wide along most of the subject property. A narrow equestrian
trail. approximately 5 feet (1.5 meters) wide. borders the San Diego River
to the north and agricultural access roads. approximately 8 feet (2.4

. ; " .. ~.
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meters) wide. border portions of the river to the south within the project
site.

Soil types on the project site include Riverwash. Tujunga Sand (0-5%
slope) and Visalia Sandy Loam (0-5% slope) (U. S. Department of
Agriculture 1973).

Methods

A preliminary reconnaissance survey of the Proposed El Monte Golf
Course site was conducted by Viviane Marquez, Principal Biologist for
Marquez & Associates Biological Consultants between 1100 and 1505 hours
on 3 April 1996. Weathoer conditions were sunny, temperatures between
70°- 85° F and winds from 0 - 4 rn.p.h. The survey included slowly
driving the perimeter of the project site on EI Monte Road. Willow Road.
Hazy MeadowsLane and Van Omering Dairy Road. Agricultural access
roads were also driven: periodically stopping to survey the river area with
the aid of binoculars. A 3 hour on-foot survey was conducted in areas of
natural vegetation, north of the San Diego River, where access allowed.
Plant and animal species were identified by. direct observation. observation
through Bausch & Lomb 10 X 40 binoculars. vocalization, scat or tracks.
Habitat type and vegetation composition were noted. A plant and animal
species list was compiled on-site. It should be noted that this survey and
species lists were preliminary in nature and did not cover all areas of the
project site. Scientific nomenclature used follows Hickman (1993), plant
community designation conform to Holland (1986) and Sawyer and Keeler-
Wolf '(1995) (in parentheses) and bird nomenclature follow the American
Ornithologists' Union (1983):

Results
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supports highly disturbed Southern Wi110w Scrub and Freshwater 'Marsh
(Holland 1986), (Mixed Willow Series and Cattail series - Sawyer and
Keeler-Wolf 1995). These habitats are wetland communities. The existing
riverbed was dredged to its 300 feet (91.5 meters) width in 1975 (Mr.
Robert Clark personal communication). The water flow in the riverbed is
sporadic within the project site. On the survey date, numerous areas of
ponded water were evident arid several narrow streams within the riverbed
were observed. The riverbed is apprc ximately 10 feet (3 meters) below
the adjacent narrow band of natural vegetation and agricultural lands
bordering the river. The natural vegetation adjacent to the river appears to
be remnants of coastal sage scrub vegetation as evidenced by the patchy
presence of Flat-topped Buckwheat (Eriogonum fasciculatum ) and
California Sagebrush (Artemisia californica i shrubs as well as numerous
annuals representative of the coastal sage scrub community.
Wetland Communities

Wetland communities are found along streambeds throughout
California where moisture is at or "near the surface year round. Wetland
communities within the study area include Southern Wi110w Scrub. and
Freshwater Marsh.
Southern Willow Scrub

Southern Willow Scrub is a tall, open, broad leafed, winter
deciduous association dominated by several willow species (Salix sp.), with
scattered Fremont's Cottonwoods (Populus fremontii), Western Sycamores
(Platanus racemosa) and generally with only a few understory species.
Southern Willow Scrub IS considered a sensitive plant community because:
1) it provides breeding habitat for the Least Bell's Vireo (Vireo bellii
pusillusi, the Southwestern Willow Flycatcher iEmpidonax traillii
extimusi, and other state and federal endangered species, 2) it grows along
drainages regulated' under state and federal policies protecting streambed
resources and 3) it is a valuable, naturally limited and declining habitat.
Southern Willow Scrub within the project site is dominated by the non-
native invasive plant species Tamarisk (Tamarix parviflora ) and Pampas
grass (Cortaderia sel/oana). However, the native species; Western
Sycamore, Fremont's Cottonwood; Sandbar Willow (Salix exigua i,

• Marquez & Associates BIological ConSUltants
April 11. 1996
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wiII not negatively affect implementation of the MSCP and 3} that it is
consistent with the MSCP and the San Diego River HCP.

The project is designed to have a minimum 50 foot buffer zone in
most of the area adjacent to the San Diego River. The exceptions to this
are where river crossings 'will be constructed. By maintaining this buffer
zone the majority of direct biological impacts will be avoided.

The impacts to the riverbed and wetland communities associated with
the river crossings will require »umerous biological surveys, and permits.
The following minimum requirements will likely be necessary.
• A wetland delineation and a thorough biological survey and report

including directed surveys for the following endangered animal species:
Least Bell's, Vireo. Southwestern Willow Flycatcher. Southwestern Pond
Turtle tClemmys marmorata pallidai, Spadefoot Toad tScaphiopus
hammondii) and Arroyo Southwestern Toad tBufo microscaphus
californicuss will be necessary. Indirect impacts (noise. lighting. etc.)
to these species. of the proposed project will also need to be evaluated.

• If any federal and state endangered species are found to occupy the area.
consultation with the U.S. Fish and Wildlife Service and a 10 (a)
Endangered Species Act permit will be required. The permit may be
conditioned by the Service with mitigation. impact reduction or
avoidance measures.

• A 1601 stream bed alteration agreement application with the California
Department of Fish and Game will need to be submitted along with
permit fees and relevant documents (including biological report. and
wetland delineation). The agreement may be conditioned by the
Department with mitigation, impact reduction or avoidance measures.

• The U.S. Army Corps of Engineers (ACOE) has jurisdiction over
waters of the U. S. and wetlands under Section 404 of the Federal Clean
Water Act. . It is expected that impacts to jurisdictional wetlands will be
less than 1 acre in size and may qualify for a Nationwide Permit. in
which case only notification to the Corps is necessary. However,
verification must be made that all required conditions of a Nationwide
Permit are met and a letter of notification and relevant documents
including copies of the 1601 agreement application. 401 water quality
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certification application (see below). biological report and the wetland
delineation. should be submitted to the ACOE. requesting concurrence
that the project is covered under a Nationwide Permit. If all Nationwide
Permit requirements are not met. a standard individual permit
application form and relevant documents will need to be submitted to
the ACOE for an individual 404 Permit.

• Certification. or a waiver 'of certification. from the State Water
Resources Control Board verifying that the project c implies with
Section 401 of the Federal Clean Water Act will be required. The
Regional Water Quality Control Board has up to a year to 'respond to
the application and can issue a waiver of certification. certification.
conditional acceptance. or a rejection of the permit.

The Least Bell's Vireo and the Southwestern Willow Flycatcher are
only present as breeders in San Diego between March 15 and September
30. If grading and construction associated with this project occur outside
the breeding season. impacts from roads are confined to the most disturbed
areas of the riverbed with minimal native vegetation disturbed. and
revegetation with native Southern Willow Scrub species occurs in areas
temporarily impacted by the project. most impacts to these species and
their potential habitat can be kept to a minimum.

It is likely that creation or enhancement (removal of invasive. exotic.
wetland species) of on-site Southern Willow Scrub will be required as a
permitting condition. However. exact mitigation requirements will be
addressed through the permitting process with the various resource
agencies.

Viviane J. Marquez
Marquez & Associates Biological Consultants
314 Second Avenue
Chula Vista, California 91910
619-476-1040
11 April 1996
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Ambrosia psilostachya

Amsinckia intermedin

Artemisia californica

Arundo donax **
Avena barbata v»

Baccharis salicifolia

Bromus madritensis **
Calystegia macrostegia
Cammisonia sp.

Cortaderia selloana**

Cryptantha sp.

Datura wrightii**

Eriogonum fasciculaium
Foeniculum vulgare**

Gnaphalium sp.

Heterotheca grandiflora

Lepidium nitidum
Lotus scoparius

Lupinus hirsutissimus

Lupinus sp.

Marrubium vulgare **
Nicotiana glauca**

Opuntia littoralis

Platanus racemosa
Populis fremontii

Appendix A

Plant Species

Western Ragweed

Common Fiddleneck

California Sagebrush

Giant Reed

Slender Wild Oat

Seep Willow, Mule Fat

Compact Chess

Wild Morning Glory
Primrose

,Pampas Grass

Popcorn Flower

Jimson Weed

Flat-topped Buckwheat

Fennel

Gnaphalium

Telegraph Weed

Shining Peppergrass

Deerweed

Stinging Lupine

Lupine

Horehound

Tree Tobacco

Coastal Prickly Pear

.Western Sycamore

Fremont's Cottonwood

• E1Monte Golf Course Preliminary Survey
Prepared for Robert Clark
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Quercus agrifolia
Ricinus communis **
Salix exigua
Salix gooddingii
Salix lasiolepis
Sambucus mexicana
Schinus molle **
Tamarix parviflora **
Xanthium spinosum
Typha latifolia

** represents non-native species

Coast Live Oak

Castor Bean

Sandbar Willow

Goodding's Black Willow

Arroyo Willow

Elderberry

Peruvian I'epper Tree

Tamarisk

Spiny Cocklebur

Cattail
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Appendix B

Animal Species

Anna's Hummingbird
Audubon's Warbler
Bewick's Wren
Black Phoebe
Bushtit
California Quail
Cliff Swallow
Common Raven
Common Yellowthroat
Coopers Haw k
House Finch
Lark Sparrow
Lesser Goldfinch
Mourning Dove
Red-shouldered Hawk
Red-winged Blackbird
Turkey Vulture
Wrentit

Calypte anna
Dendroica coronata
Thryomanes bewikii
Sayornis nigricans
Psaltriparus minimus
Callipepla californica
Hirundo pyrrhonata
Corvus corax
Geothlypis trichas

Accipiter cooperii
Carpodacus mexicanus
Chondestes grammacus
Carduelis psaltria

Zenaida macroura
Buteo lineatus
Corvus brachyrhynchos
Cathartes aura
Chamaea fasciata

Audubon's Cottontail Sylvillagus audubonii

.... "
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Archaeological Resource Report
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a f e sa t

October 28, 1996

Mr. Warren Coalson
EnviroMINE
3511 Camino Del Rio South, Suite 403
San Diego, California 92108

Re: Cultural Resource Survey and Evaluation of the Proposed El Monte Golf Course Project

Dear Mr. Coalson:

This report presents the results of a cultural resources study conducted by ASM Affiliates
for the proposed El Monte Golf Course project located near Lakeside, California (Figure 1). The
study was performed to determine the presence or absence of potentially significant prehistoric
and historic resources within the project property. This study included the review of all site
records and reports on file with the San Diego Museum of Man and the South Coastallnformation
Center at San Diego State University, followed by an intensive pedestrian survey of the project.
In addition, limited testing was conducted at one archaeological site, CA-SDI·13,6S2, a portion
of which extends into the project. Subsurface testing conducted at the site indicates thc presence
of a substantial subsurface deposit within the project property th,at qualifies as sisnificant pursuant
to CEQA. No other cultural resources wcre discovered during the investigation. The study
methods. findings, and recommendations are presented below.

Existing Conditions

The proposed 520-acre El Monte Golf Course is located along San Diego River several
miles east of Lakeside, California. It is situated within the flood plain on both sides of the river.
Willow Road, winding along the base of the EI Cajon Mountains. fonns the northern boundary
of the project; the southern boundary is bounded by EI Monte Road ami adjacent steep hills. Land
use in the general vicinity primarily consists of agriculture. diary fanning, and gravel quarrying
actlvities. Residential use of the surrountling area is largely rural ranch style housing with several
areas of higher density housing including trailer park.s. The majority of the property area is

, currently being used for agriculture or diary farmlng. A gravel quarry is situated on the western
end of the project, while other portions contain horse stables. All of these activities have greatly
modified the original landscape. The gravel quarrying on the west side of the project area has
excavated and disturbed a substantial amount of acreage. Flood control activities have also
disturbed portions of the central part of the project area and farming has greatly impacted the
remaining parts.

S 43 En einit as BIy L. S It. I I 4. En ci n ilas, CA 92024,
Voice: (619) &32·1094,,,, FAX: 1619] 632·0913



A review of site records disclosed that no archaeological sites or resources had been
recorded wfthin the project area (Attachment A). The project area had been previously surveyed
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October 28. 1997.
Me. Warren CoaIIOlI
Pagc3

Cultural Background

Archaeological, ethnographic and historic infonnation indicate that the San Diego County
region has been occupied by Native Americans for nearly 10.000 years. The earliest evidence is
that which archaeologi~ts have named the San Dieguito Complex. a generalized bunter-gather
band level society documented at sites throughout the region. By roughly 8.500 B.P., Early
Archaic groups displaced the San Dieguito. intensively occupying the immediate coastal areas of
southern California. including San Diego County where they are referred to as the La Jol1a.
Evidence of Kumeyaay and Luiseno culture groups. first found in the archaeological record
around 1500 years ago in the southern amI northern areas of the county respectively. represent
the final major. indigenous culture historic horizon. Known regionally as the Late Prehistoric.
this period endcd with tbe arrival of the first Europeans.

At the time of initial European contact. the study area was occupied by the Kumeyaay
Native American group. The Kumeyaay. also known as the Dieguefio, inhabited the southern
region of San Diego Colinty, west and central Imperial County. and northern 'Baja California, and
are the direct descendants of thc early Late Prehistoric hunter-gathers. Kumcyaay territory
encompassed a large and diverse environment lhD.tincluded marine. foothill. mountain, and desert
resource zones. A number of Kumeyaay reservations are located near the project area including
those of the Barona, Capitan Grande. Viejas, and Sycuan bands of Kumeyaay Indians.

Study Methods

The methods used to determine the existence of cultural resources in the projecl area
. included record searches, a field reconnaissance survey. and a limited testing program of one site.

The record searches, conducted fnr a mile radius of the project area, were obtained from the
South Coastallnformation Center at San Diego State University and the San Diego Museum of
Man (see attachment). The on-foot examination of the project was conducted by a four-person
crew supervised by John Cook, S.O.P.A .• and Ken Victorino on August 28lh and 29th, 1996.
The entire project area was surveyed by transects at 20m intervals with all prehistoric and historic
resources being noted. Ground visibility ranged from excellent along dirt roads and newly plowed
fields to poor in fields where crops were growing. In general. ground visibility was sufficient for
the detection of any archaeological resources and no problems were encountered accessing and
surveying all portions of the project area.

Results
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Mr. Warren COalsOll
Page 4

in 1975, by Sue Ann Cupples and no sites were found at that time, although 24 sites are recorded
within a t-mne radius of the project. Many of these are small temporary camp sites situated on
the hills to the north and south of the project area. These sites often contain milling, small
scatters of lithics and pottery, groundstone, and other artifacts. Very fcw sites are recorded in
the river bottom and presumably they have been destroyed by flooding or modem farming.

Preyiously Recorded Sites: Six sites are recorded as being located directly adjacent the project
area:

CA-5DI-4517: Recorded by Mooney and May in 1975, this site is located 200m northeast of the
project area on the southeast face of a knoll. It consists of a bedrock milling station. and an
associated midden above a rock-outcrop including ceramics, Jithics, and groundstonc. This site
may be George Caner's "El Monte Site" that Malcolm Rogers recorded in the 1920s (see Rogers
notes W-231 in site record).

CA·SDI-13,652: This extensive site is located on the northwest edge of the project area, with the
majority of the site situated on the north side of Willow Road. It consists of bedrock milling
features, a rocJcshelter, midden, pottery, shell, bone, fire-affected rock, groundstone, and .otaer
items. There are three loci covering a 250 hy 125m area. It is considered a Late Prehistoric
habitation site and was recorded by Ogden in 1993. Most of the site and it's features such as the
milling and rockshelt.er are located on the north side of Willow Road. A small portion of the site
extends across the road into the project property.

CA-5DI·13,610: Located 100m south of the project area on the south side of El Monte Road,
this site was recorded by Ogden in 1993 as consisting of several loci with milling features on large
granite boulders .and a small number of artifacts including a ceramic sherd and a mane.

CA-5DI-lJ,609: This site is located 75m east of CA-SDl-13,61O, on the south side of EI Monte
Road approximately 100m south of the project. It is describcd as a single milling slick on a
granite boulder.

CA-SDI-13,608/H: Located near a bend in El Monte Road, this site is 300m southeast of the
project area on the north side of the road. It consists of two components: a prehistoric scatter of
artifacts and an historic concrete silo and associated historic debris in a 305 x 50m area. Thc
historic and prehistoric artifacts are scattered together in a plowed field. Prehistoric items include
a mano fragment and a possible hammerstone, while the historic artifacts include some aqua glass
fragments and a piece of embossed purple glass.

CA-SDI-13,607: Situated several hundred meters southeast of the project area on both sides of
EI Monte Road, this site consists of a scatter of artifacts inclUding groundstone, hammerstones,
lithics, and ceramics; no features were recorded. There arc two loci: Locus A on the north side



During the current study, the presence of cultural materials within the portion of the site
south of Willow Road was confirmed by a low density scatter of flaked lithics, ceramics, some
groundstone, and fire-affected rock. The testing program at CA-SDl-13,651 was limited to the
south side of Willow Road, in the portion of site within the project boundaries. A total of 38
shovel test pits (STPs) and one 1.0 x 0.5m unit were excavated to determine the horizontal and
vertical extent of the archaeological deposit within that portion of the site. Over 400 artifacts
were recovered including 274 flaked lithies, 128 pieces of ceramics, and two groundstone
fragments (fables 1 and 2). Faunal material (burnt and unburnt) including bone and marine shell
were also recovered, as was charcoal and fire-affected rock. With the exception of the fire-
affected rock, all recovered artifacts were transported to ASM's laboratory facilities for
cataloguing and analysis where they will be retained until a permanent repository is available for
euration,
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of EI MODte Road on a hillside, and Locus B on the south side of the road in a disked field and
road cut. The site covers a 200 by 175m area.

Suney Results

The on-foot survey of the project area revealed that the project area is heavily disturbed by
agricultural and past sand extraction activities. There has been considerable alteration to the
original landscape particularly in areas where flood control work has been conducted. With the
exception of one previously recorded site, CA-5DI-13,652. no other sites or artifacts were found
in the project area.

Evaluation or CA·SDI-13,6S2

CA-SDI-13,652 is situated in the northwest portion of the project area adjacent to Willow
Road (an unmaintained dirt road) which bisects the site in an east-west direction (Figure 2 & 3).
The portion of the site south of Willow Road is located within an agricultural field aod has been
impacted by extensive plowing and now lies fallow. Most of the site is located outside the project
area among the bedrock outcrops on the slope of the hills on the north side of the road. The site
is a large habitation site with milling features, a rockshelter, midden, shell. bone, fire-affected
rock. groundstone and other items. Most of these features including the bedrock milling and
rockshelter are located on the hill side on the north side of the road.

Originally recorded by Ogden Environmental in 1993 as a large, Late Prehistoric
, occupation site. 501-13,652 consists of three loci covering an area 250 by 125m. Bedrock milling

features (mortars, basins, and slicks). Tizon Brownwarc ceramics, shell. bone, fire-affected rock,
groundstone, debltage, a rockshe1ter, and a Desert Side Notch projectile point were documented.
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Conducted in lines running parallel to Willow Road spaced 20m intervals. 38 STPs were
excavated in 10cm levels to a maximum depth of 85cm (Table I). The STPs revealed 15-20cm
of heavily disturbed plow-zone underlain by gray silt of varying degrees of compactness. with a
cultural deposit to a depth of at least 85em. Of the 38 STPs excavated, 19 produced prehistoric
cultural material including Iithics, pottery, and groundstonc, The lithics consisted of one
metavolcanic biface fragment and one quartz biface fragment along with 62 metavolcanic, !l7
quartz. and 21 obsidian flakes. Sixty-one pieces of Tizon Ilrownwarc. including two rim sherds,
and one pestle fragment were alsu recovered, The STPs yielded :156 pieces of small mammal
bone. some burned, and 18 fragrncnts of shell. Charcoal and lire-affected rock were observed
in 13 of the STPs.

The 1.0 X O.5m unit was placed in the area of heaviest artifact concentration as determined
by the STPs and excavated in IOem levels to a depth of 80cm (Table 2). A total of 51
metavolcanic. 47 quam. and one obsidian flake were recovered from the unit. Two quartz biface
fragments and one triangular quartz biface were also found. The unit yielded 218 pieces of small
and large mammal bone (some burned), three pieces of weathered shcll (unidentified bivalve). and
73 pieces of Tizon Brownwarc (including one rim sherd). One mana fragment was recovered
from the 4O·5Ocm level. Charcoal andlor fire-affected rock was seen in all but three levels, with
the density drastically increasing below 60cm.

Dased 00 testing results. that portion of the site south or Willow Road has a subsurface
cultural deposit 10 a depth of at least 85cm, with the highest density of artifacts appearing below
30em. The tested ponion of the site covers an area approximately 220 by 7501 and revealed
prehistoric cultural material consisting or lithics. bone, shell. pottery, and groundstnnc.

Management Recommendations

The cultural resource study conducted by ASM Affiliates. Inc. for the proposed EI Monte
Golf Course included a cultural resource literature review, site records search, intensive
pedestrian survey and evaluation, Record search infurmmion and survey results Indicated that :l
portion of one archaeological site, CA·SDI·13.652, extends into the project property. The survey
of the project area discovered no ncw cultural resources. CA·SDI·13,652 was relocated during
the current srudy. and a limited testing program W:lS implement ell to evaluate the significance of
that portioo of the site contained within the project boundaries, The results of the evaluation
indicate the presence of a substantial subsurface deposu uiat qualifies as significant pursuant to
CEQA. Preservation of the site via site capping is the preferred mitigauon to any adverse impacts
that might result from construction of the proposed project. This will involve the placement of
6 inches of clean sand followed by 2 to 4 feet of clean, sterile lill soil Over the entire site and
huffer area. AJI work snould be performed under the direct supervision of a qualified
archaeologist. The bouncarles of the site area should he appropriately delineated on all project
maps with prohihitions agamst future excavation andlor disturbance. Irrigation, other utilities and
improvements must not penetrate the sand stratum demarcating the top of the site. In addition,



Should you have any questions regarding this study, please do not hesitate to call me.
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because of the possibiJity of buried deposits within the project boundaries. it is recommended that
a qualified archaeological monitor he present during any extensive grading and subsurface
excavation during construction of the coif course. Indirect impacts to that portion of CA·SDl·
13.652 north uf Ute project should he mitigated by fencing and signage restricting access.

Sincerely,

~~s
John R. Cook S.O.P.A.
Principal

AUachments: Figure 2· Map showing loeation of CA~SDI·13.6S2
Figure 3 • CA·SDI·13,6S2 sire ItIJp showing test locations
Tables 1 & 2
Confidential Rec:ords Search
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EL MONTE GOLF COURSE RIVER HYDROLOGY STUDY

1. INTRODUCTION

This report was prepared by Howard H. Chang Consultants for EnviroMINE to present a

hydrology study for the proposed El Monte Golf Course along the Upper San Diego River in El •

Monte Valley near Lakeside. The drainage basin of the San Diego River is shown in Fig. I, with

the project location in El MonteValley shown in Fig. 2. EnvironMINE was selected by the Helix

Water District to prepare an Environmental Impact Report (EIR) for the project pursuant to the

California Environmental Quality Act. Howard H. Chang Consultants is a subcontractor for the

project responsible for the hydrology analysis of the EIR. The hydrology study covers the following

discussions for the EIR:

(I) Description of the existing conditions in the study area as they pertain to surface water

hydrology,

(2) Identification of impacts to the existing surface water hydrology conditions in the study area

which could result from implementation of the proposed project,

(3) Identification of mitigation measures which could be incorporated into the project design to

reduce the significance of impacts, and

(4) Determination of significance following the implementation of prescribed mitigation.

II. ENVIRONMENTAL SETTING

El Monte Valley (see Fig. 2) is within the drainage basin of the San Diego River (see Fig.

I) which originates from the Cuyamaca Mountains and flows southwesterly to the Pacific Ocean

through Mission Bay. The drainage basin of the San Diego River is 433 square miles; it is a pear-

shaped basin elongated in the northeast to southwest direction with an approximate length of 41

miles. The basin has a width that varies from about 7 miles at the mouth to about 14 miles in the

mountains. The upstream reaches of the main channel above the major dams have steep slopes, as

do the tributaries. The main channel below the major dams generally have mild slopes, except for

the reach through Mission Gorge which has a steep local slope within the rocky hill slopes. The

dominant material of the streambed is alluvial sand, except that bedrock surfaces through the steep

Mission Gorge reach. A major physical feature of the alluvial bed is the numerous ponds created

1



by sand mining. The sand pits are scattered in the river bed from Mission Valley to the El Capitan

and San Vicente dams. The history of sand mining is described in a later section.

The San Diego River Basin has a mild climate, with fairly mild differences between summer

and winter. More than 70 % of the annual precipitation occurs in the period from December to

March. The distribution of mean annual precipitation of the basin is uneven; it varies from about

10 inches per year at the river mouth to about 35 inches at Cuyamaca Mountains. Precipitation

records from the various rain gages are kept by the National Weather Services and the County of San
Diego.

Control Structures for the San Diego River - Major controls structures for the San Diego

River include the EI Capitan Dam, the San Vicente Dam and Cuyamaca Dam. These control
structures are described below.

The Lake Cuyamaca Dam is located on the headwaters of the San Diego River within the

drainage basin ofEI Capitan Reservoir. Lake Cuyamaca Reservoir.has a storage capacity of 11,600

acre-feet at the spillway crest elevation of 4,635.6 feet. Its dam crest elevation is 4,641 feet.

However, the Division of Dam Safety restricted the maximum impound level to be four feet below

the spillway crest for the sake of dam safety. The spillway has the capacity of 4,540 cfs.

The El Capitan Dam is located on the San Diego River approximately seven miles east of

Lakeside; it is a hydraulic fill rock embankment with an impervious clay core. The dam has a total

height of 242 feet and with the spillway crest at elevation 750 feet above the USGS datum. EI

Capitan Reservoir has a drainage basin area of 190 square miles including the small basin area for

Lake Cuyamaca. The reservoir has a surface area of 1562 acres and a capacity of 112,800 acre-feet
at the spillway crest.

The San Vicente Dam is a concrete gravity dam, located on San Vicente Creek, a tributary

of the San Diego River below the project site. The reservoir has a drainage basin area of about 75

square miles. The dam has a total height of 199 feet above the streambed; its crest elevation is 659

feet with spillway crest elevation of 650 feet. At the crest elevation, the reservoir has a surface area

of 1,069 acres and a storage capacity of 90,230 acre-feet.
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Fig. 1. Drainage basin of the San Diego River
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Fig. 2. Project site along of the Upper San Diego River in £1 Monte Valley
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The completion of the EI Capitan Dam in 1935 and San Vicente Dam in 1943 has changed

the character of flood flow in the San Diego River. The greatest flood since the completion of the

dams occurred on February 2~, 1980. The inflow to EI Capitan Reservoir was estimated to be

40,000 cfs (County, 1980) and the San Vicente inflow was 11,500 cfs. Because of the reservoirs,

the outflow was only 1,080 at EI Capitan spillway and 6,000 cfs at San Vicente spillway. In other

words, San Vicente Dam reduced the peak flow in San Vicente Creek by nearly one half, while El

Capitan Dam received more than the 1OO-yr inflow without spilling, except minor amounts at a later

time.

The 1980 flood was the first spill for EI Capitan since 1941 and the first ever for Lower Otay

and Sutherland Reservoirs. The 40,000 cfs inflow to EI Capitan was worth about $ 6,000 per

minute, but some ofthe water had to be discharged in the interest of dam safety. The 1980 flood was

the largest spill ever recorded at San Vicente.

El Capitan Dam and San Vicente Dam are owned' and operated by the City of San Diego for

municipal use and irrigation. These reservoirs have had a marked effect on runoff to the ocean. The

storage capacity ofEl Capitan Reservoir is more than six times the mean annual runoff of the river.

These two reservoirs are water storage reservoirs; and most of the water in San Vicente Reservoir

are imported. With exception of high storm flows, water releases from the reservoirs are generally

to the water supply system ofthe region. As such, they do not affect the runoff of the river channel.

Each dam has an uncontrolled spillway, and spillage occurs when the water level exceeds the

spillway crest. Since the completion, spillage of the EI Capitan reservoir has occurred rarely in:

1938, 1939, 1941, and 1980. For the San Vicente Reservoir, spillage has occurred in 1978, 1980,

and 1983.

The San Diego County Water Authority has initiated a new study to increase the storage

capacity of these two reservoirs. As a result of this study, there is a high likelihood that San Vicente

Dam may be raised, but changes for EI Capitan Dam are not likely. The new project, if

implemented, will further modify the flow characteristics of downstream areas.

Gaging Stations and Flood Records - There are six stream gaging stations located within

the San Diego River basin, namely: (1) San Diego River at EI Capitan Dam, (2) San Vicente Creek

5



at San Vicente Dam, (3) Los Coches Creek near Lakeside, (4) Forester Creek at EI Cajon, (5) San

Diego River near Santee, and (6) San Diego River at Fashion Valley

The USGS stream gage at EI Capitan Dam (No. 11020600) is located on the left bank ofthe

reservoir 100 feet upstream from EI Capitan Dam. The station covers a drainage basin area of 190

square miles, with records kept since September, 1970. The maximum discharge recorded by this

station occurred on February 24, 1980 with flow of 1,080 cfs.

The San Vicente Creek gage at San Vicente Dam (No. 11022100) is located at the outlet

tower in the reservoir. This station has a drainage basin area of74.;! square miles, with records kept

since October, 1970. The maximum recorded discharge occurred on February 21,1980, with the
value of 6,000 cfs. -

The USGS stream gage on the San Diego River near Santee (No. 11022500) is at Mission

Gorge Darn. It is located 20.4 km upstream from the mouth and has a drainage basin of377 square

miles, representing 87.3 % of the total drainage area of the basin. This gage was moved in 1982 to

a new location at Mast Boulevard (New No. 11022480) and the drainage basin is reduced to 368

square miles. This station is of greatest importance because it has been recording river flows since

May 1912, the longest for San Diego County. This station has recorded an average discharge of25

cfs and an average annual runoff of 18,100 acre-feet. Because of the large variation in discharge,

the stream stays dry for a good part ofthe year. Maximum discharges recorded at this station include

the January, 1916 flood (peak discharge 70,200 cfs) and the December, 1921 flood (peak discharge

16,700 cfs). These record floods occurred before the completion of the EI Capitan and San Vicente

dams. The maximum discharge since the completion of these dams was 9,590 cfs recorded on
March 1, 1983.

Reservoir Releases - The reservoirs in the San Diego River basin are water storage

reservoirs. San Vicente Reservoir is supplied by imported water via the San Diego Aqueduct. The

water releases from the reservoirs are generally to the water supply system of the region under

normal conditions; they do not affect the runoff of the river channel. However, water may also be

released for the sake of flood control. Spillage of the reservoirs have also occurred after successive

storms. Such water releases and spillage do affect the downstream runoff.

6
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EI Capitan and San Vicente Reservoirs are operated by the Water Utility Department of the

City of San Diego. Reservoir spillage occurs when the storage level exceeds the spillway. Under

normal conditions, water is released from the reservoirs to the water supply system. The reservoirs

are connected to the water supply system through a series of pipes. The maximum draw down from

either reservoir is about 70 mgd (109 cfs). Since these two reservoirs are connected by a pipeline,

water may also be directed from one to the other by gravity flow. Water may also be directed from

these two reservoirs to Lake Murray.

Water utilization policy for the reservoirs requires the use of local runoff first before

imported water, thus saving the cost for water import. The City's primary objective for the operation

of these reservoirs is to maximize the capture and utilization oflocal runoff water. For this reason,

San Diego City Council policy No. 400-4 states that the reservoirs shall have 60 % of the annual

water requirement as active available storage in San Vicente, EI Capitan and Murray reservoirs. This

policy sets the lower level of storage in these reservoirs. It is a normal practice to mairitain a

minimum. water storage in these reservoirs each fall just before the winter rainy season. This

operation policy has reduced the chances for water releases and spillage.

El Capitan Dam is a hydraulic fill dam which was considered to have a stability problem in

the event the dam is saturated during an earthquake. The State dam safety requirement was for the

upper 30 feet of the reservoir pool level to be lowered as rapidly as possible. However, the water-

release requirement was reviewed and waiver of water releases for dam safety was granted. The San

Vicente Dam, a concrete gravity dam, may not be governed by the requirement for water releases

for dam safety.

Water releases from the reservoirs may be made for the purpose of flood control. To avoid

excessive flood discharge due to spillage and to provide drawdown for dam safety, water may be

released from the reservoir. Water releases are through the blow-off valve. The 1980 water releases

from the EI Capitan Dam produced a moderate flow rate which lasted for a few days.

A review of the spillage records for EI Capitan Dam finds that the dam has spilled due to

flooding in 5 years (1938,1939,1941,1980, and 1993) since completion in 1935. More detailed

information on the spillages of 1980 and 1993 are available. The 1980 spillage was from February

7



23 to April 26, 1980. The total volume of spillage was 68,306 acre-feet. This volume also includes

water release for reservoir level drawdown below the spillway crest for dam safety regulations at the

time. The 1993 spillage was from March 13 to April 18, 1983 for a total volume of 12,402 acre-feet.

There was no artificial reservoir level draw down for this case.

In addition to the flood spillages, water was also released in 1981, 1983 and 1984 for dam •

safety regulations at the time. Such releases and the respective volumes are as follows:

1981: 31,795 acre- feet

1983: 28,006 acre-feet

1984: 15,879 acre-feet

Sand Mining History. The San Diego River has a sand mining history concurrent with the

regional growth. River sand is the largest mineral resource in the County of San Diego; it is used

as a construction material, as the major composition of concrete. Most of the concrete sand is

produced from instream sand mining. Earlier mining operations were generally small in quantity

and they were not regulated. With accelerated growth in the region and increasing quantities of sand

mining, such activities have been regulated through the permitting process in the last three decades.

The Lower San Diego River bed was mined earlier as this is in the proximity of construction

activities, with major activities in the 1950's and 1960's, The major mining activities were gradually

extended to the Middle San Diego River and the Upper San Diego River. At the present, all mining

activities in the lower and middle reaches of the San Diego River have stopped, primarily because

economically viable resources have been mostly depleted. The remaining active mining operations

are in the Upper San Diego River above Cottonwood Avenue by RCP Company and in El Monte
Valley by Nelson and Sloan.

The San Diego River has undergone one of the most extensive sand mining histories among

all rivers in urban areas. The river bed is dotted with sand pits from 1·163 all the way to EI Capitan

Dam and San Vicente Dam. The depth of excavation varies from 10 to 80 feet, with the average in

the order of 25 feet. Sand pits cover over 50 % of the channel length within the mining reach.

Channel changes have been induced by sand mining, however, it will take many large flood events

to reestablish a new smooth equilibrium bed profile. At the present time, the stream bed profile is

saw-blade shaped. The dips in the profile usually correspond to the sand pits.

8
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Sand Mining in EI Monte Valley - Sand mining operations in EI Monte Valley include the

previous operation by Woodward Sand and Materials Company and the on-going operation by

Nelson and Sloan. The Woodward Sand operation started in the early 1970's and.it stopped around

1982. This operation created the present main channel of the river that is about 300 feet wide, 10

feet deep, and 2.7 miles long extending along the channel throughout the Helix Water District's

property.

The sand mining operation by the Nelson and Sloan Company is located on the south bank

of the main channel (see Fig. 3) and it is separated from the main channel by a haul road

embankment. The operation started in the early 1970's and its bottom elevation is well below the

water table so that it has become a deep water pond.

In order to avoid impacts of the water pond on the river channel, Nelson and Sloan is

required to provide a partition between the river channel and the extraction site. This requirement

is from the County Flood Control which also enforces such a requirement. It is assumed in this

study that the Nelson/Sloan pond is properly separated from the river channel to the 100-yr flood

level so that it does not impact the river channel.

River Crossings in EI Monte Valley - At this time, there are no bridges on this river reach

in El Monte Valley as all crossings are dip crossings. Most of these dip crossings do not have low

flow culverts under the road. The crossings and their locations are listed below:

Ashwood Street: This dip crossing with asphalt road surface pavement and culverts under

the roadway is located at Section 320 as shown in Fig. 3.

Pipeline crossing: The 36-inch water pipeline belongs to the Helix Water District; its crossing

is at Section 333. The top of pipe is at elevation 409.9 feet. The minimum soil cover

over the pipeline in the main channel is now less than 2 feet.

Road crossing at EI Monte Rancho boundary: This dip crossing is located at Section 350.

Road crossing at Circle V Dairy: This dip crossing is at Section 380.

Hazy Meadow Lane: This dip crossing is at Section 410.

9
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III. FLOOD HYDROLOGY FOR EL MONTE VALLEY

The flood discharge of the Upper San Diego River in EI Monte Valley is affected by the

operation rule of the EI Capitan Reservoir. This reservoir was assumed to be three quarters full for

the 1OO-yr flood in previous studies by the County of San Diego (1973), California Department of

Water Resources (DWR, 1976), and the Corps of Engineers. At three quarters of the capacity, i.e.,

84,750 acre-feet, the pool elevation is 729 feet. The 1OO-yr flood peak discharges obtained by these

agencies as summarized by the County (1973) are tabulated below, together with the adopted

discharges.

Table 1. Summary of peak flows for 100·yr flood in cfs

Location DWR County Corps Adopted

San Diego River 2 miles 14,000 21,000 22,000 19,000

below EI Monte Park

These agencies obtained different discharges for the same channel reach. The adopted discharge

represents the value agreed upon by the agencies. It should be noted that different approaches were

followed by these agencies. The regression analysis was used by the DWR; the frequency analysis

was used by the Corps, and the County employed the rainfall-runoff method.

A hydrology study of the river basin was completed in 1975 by the U. S. Army Corps of

Engineers. Flood discharges obtained in this Corps study as listed in Table 2 are considerably

higher than those listed in Table 1. The 1975 Corps discharges were used by Nolte and Associates

in FIS-86 study for FEMA. These discharges shall be termed FEMA-adopted discharges.

Table 2. FEMA-adopted flood discharges for the study river reach

Discharge, cfs

Location 100·yr flood 50-yr flood IO-yr flood

Downstream limit of study (Sec. 300) 31,000 12,500 2,500

Upstream limit of study (Sec. 456) 29,400 11,300 500

13



In the future, EI Capitan Reservoir may be kept at storage levels higher than three-quarters

full. This practice would result in higher flood discharges. In view of this, the FEMA-adopted

discharges are used in his study as a conservative measure for hydrology.

The 100-yr flood hydro graphs for the river reach are shown in Fig. 4. The shape of the

hydrograph is based on information provided by the California Department of Water Resources

(DWR, 1976). The flood has a short duration with rapidly rising and falling discharges as are

characteristic of arid regions.

IV. PROPOSED GOLF COURSE PROJECT

The proposed golf course involves grading in order to create the desired land features. The

grading plan for this project was prepared by Golf Properties Design located in EI Cajon (phone

number 442-8100). A copy of the grading plan is attached to this report. Special features of the

grading plan are described below.

(1) There is no net import or export of materials from the project site.

(2) There is no grading in the existing main channel.

(3) Several lakes will be created in the overbank areas of the main channel as shown in the grading

plan. These lakes maintain a minimum separation of about 200 feet from the main channel. Each

lake has surrounding berms that are higher than the 100-yr flood level to prevent river flow from

entering into the lake.

(4) There are four river crossings for golf carts within the project area. Such crossings are dip

crossings following the existing channel bed profile. Small culverts will be installed at each crossing

just to pass the nuisance flow. Bank protection, whether riprap or concrete, shall be designed by a

registered civil engineer.

(5) There is a proposed bridge located at Section 370 near the club house. The bridge plan as shown

in Fig. 5 for Section 370 has a span of350 feet and six sets of piers. The bridge low chord stays

above the computed 100-yr flood level.

For the purpose of river hydraulic analysis, cross sections are used to define the channel

geometry. The cross sections used in the original Nolte study are also used in this study. Sample

cross-sectional profiles for the existing and proposed conditions are shown in Fig. 5.

14

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



-------------------
Upper San Diego. River in El Mont.e Valley

Hydrographs for 100-yr flood
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Fig. 4. Hydrographs of the 100-yr flood adopted by FEMA
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V. FLOW CHARACTERlSTICS OF UPPER SAN DIEGO RIVER IN EL MONTE VALLEY

The river channel of the Upper San Diego River in EI Monte Valley, under its existing

conditions, was shaped by sand and gravel mining before 1982. The channel has a width of about

300 feet and a depth of about 10 feet. A series of grade-control structures were placed in the channel

at the time of mining. These structures were outflanked during subsequent flows. Without any

restoration, these structures are considered ineffective.

The hydraulics of flow for the river channel was computed using the HEC-2 computer

program developed by the U. S. Army Corps of Engineers. The channel geometry is defined by

cross sections whose locations are shown in Fig. 3. These cross sections were taken from the Flood

Insurance Study 1986 (FIS-86) performed by Nolte and Associates for the Federal Emergency

Management Agency. A list of these sections and their respective river miles and minimum bed

elevations are given in Table 3. These cross sections were generated based on aerial survey after

the 1983 reservoir release. Since then, changes in channel geometry have been minor because of the

limited durations and discharges of reservoir releases that occurred only in 1984 and 1993.

Table 3. List of cross sections and their respective river miles and minimum bed elevations

SECNO

300
302
304
306
308
310
312
314
315
316
317
318
319
320
322
324
326
328

RIVER MILE

0.000
0.091
0.114
0.120
0.120
0.135
0.135
0.139
0.146
0.153
0.153
0.157
0.157
0.166
0.191
0.275
0.348
0.449

ELMIN

389.4
392.6
393.6
397.2
397.2
397.3
397.3
397.7
397.8
397.9
397.9
397.9
398.0
397.8
399.4
401.7
402.1
403.6

POINT OF INTEREST

Downstream limit of study

Ashwood Street
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I
I SECNO RIVER MILE ELMIN POINT OF INTEREST

I 330 0.555 405.5
332 0.697 408.1 Downstream boundary of Helix property
333 0.768 411.2 36-inch pipeline, top elevation 409.9 feet

I 334 0.821 411.2
336 0.922 412.7
338 1.040 415.0
340 1.164 416.0 •

I 342 1.296 418.8
344 1.310 418.8

I 350 1.336 420.2 Road crossing at EI Monte Rancho boundary
352 1.350 419.8
354 1.455 422.6

I 356 1.587 424.8
358 1.763 429.4
360 1.886 433.2

I 362 2.017 434.1
364 2.165 437.8
366 2.313 442.1

I 368 2.385 442.8
370 2.487 445.0
372 2.592 448.0

I 374 2.695 449.4
376 2.792 453.1
378 2.922 456.2

I 380 2.944 457.0 Dip crossing
390 2.962 457.0
392 2.992 458.1

I 394 3.160 462.2
396 3.307 464.6
398 3.438 465.3 Upstream boundary of Helix property

I 400 3.523 467.1
402 3.642 469.1
404 3.755 472.3

I 406 3.872 473.8
408 3.956 475.1
408.5 3.966 477.4

I 409 3.966 477.4 Road crossing
410 3.969 477.4
411 3.969 477.4

I 411.5 3.978 477.4
412 4.015 477.7
414 4.108 477.0

I 416 4.224 481.7
418 4.345 485.3

I
420 4.479 486.3

23
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· SECNO RIVER MILE ELMIN POINT OF INTEREST

422 4.611 490.5
424 4.628 490.3
430 4.641 490.8 Road crossing
432 4.660 491.6
434 4.729 492.4
436 4.794 494.0
438 4.807 494.0
440 4.823 494.5 Road crossing
442 4.835 494.7
444 4.916 495.9
446 5.014 497.1
448 5.032 496.7
448.5 5.041 497.5
449 5.041 497.5 Road crossing
450 5.045 497.5
451 5.045 497.5
452 5.061 497.8
454 5.176 500.1
456 5.317 502.8
458 5.433 505.0 Upstream limit of study

Existing floodplain zoning for the river reach was published in the Flood Insurance Rate

Map, or FIRM map, shown in Fig. 6, by the Federal Emergency Management Agency. This map

has the effective date of June 19, 1997 which is after the completion of the HEC-2 study made for

FIS.86 by Nolte and Associates. Two flood zones are designated on the FIRM map; namely, Zone

A and Zone X. They are described below.

Zone A: Areas of 100-yr flood; base flood (I Ou-yr flood)

elevations and flood hazard factors not determined.

Zone X: Areas determined to be outside 500-yr floodplain.

From the definitions given above, the Zone A boundaries shown on the FIRM map are only

approximate boundaries of inundation by the I OO-yr flood. It appeal'S that the Nolte study was either

not used for the FIRM maps or the results from the Nolte study were only considered to be

approximate.
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Since the completion of mining by Woodward Sand in 1982, there have been certain changes

in the main channel that are described below:

(1) There has been extensive growth of vegetation in the channel. The trees, shrubs, and other plants

are nourished by the steady groundwater seepage through the alluvium underlying the channel bed.

The dense vegetation growth indicates a higher degree of roughness for the channel, a higher flood

level, and a lower velocity.

(2) The channel has experienced bank erosion resulting from meandering development of the river

flow. Bank erosion has so far been minor because of limited flow durations. Such development is

expected to continue in the future.

(3) Siltation of the channel has occurred near the upstream entrance.

(4) Erosion has occurred along channels both upstream and downstream of the Woodward Sand

mining reach.

Such changes in the post mining channel has altered conclusions of the Nolte study. The

original HEC-2 computations by Nolte were updated to reflect the changes in channel roughness.

Results of the new HEC-2 computations are shown in Figs. 7 through 11 for the existing and

proposed conditions. Figs. 7 through 10 show the computed water-surface profiles for the channel

reach and Fig. 11 shows the computed velocities under the existing conditions of the river channel.

The numerical values for these quantities are given in the HEC-2 input/output listings in Appendix

A of this report. These results pertain to two flood discharges, i.e., the County 100-yr flood and the

FEMA-adopted 1OO-yr flood. Because of the increased channel roughness due to vegetation growth,

the computed water-surface elevations are slightly higher than those obtained in the previous FIS-86

study.

It is important to point out that the HEC-2 model is a fixed boundary model in that the

channel boundary is assumed to be unchanged during a flood. Since the potential channel boundary

changes during a flood are not considered by the HEC-2 model, the computed velocities as shown

in Fig. 11 may be unrealistic. The rather large spatial variations in velocity may not occur during

the flood because of channel's adjustment in geometry. A new set of results for the velocity will also

be computed using an erodible-boundary model, to be presented in the next section. However, the

computed velocities as shown in Fig. 11 can be used to assess the stability of the road crossings.
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At the Ashwood Street crossing for example, the computed velocity of 14.5 feet per second exceeds

the permissible velocity for asphalt road surface; therefore, this road crossing is subject to erosion

during the 1OO-yr flood. At other unlined dip crossings, the computed velocities are higher than the

permissible velocity for the bed material; therefore, all the unlined dip crossings are subject to

erosional damages.

The computed water-surface elevations are also plotted at sample cross sections as shown

in Fig 5. It can be seen from the figure that the County's 100-yr flood is generally contained within

the main channel while the FEMA-adopted 100 flood generally extends above the banks of the main

channel. While the floodwater spreads out to the overbank areas under the FEMA-adopted flood

discharge, most of the discharge is still conveyed through the main channel because of the shallow

flooding ofthe overbank areas.
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Upper San Diego River in El Monte Valley

Water-Surface Profiles
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Fig. 7. Water-surface profiles based on HEC-2 analysis for existing conditions



Upper San Diego River in El Monte Valley
Water-Surface Profiles
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Fig. 8. Water-surface profiles based on HEC-2 analysis for proposed conditions
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Water-Surface and Channel-Bed Profiles
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Upper San Diego River in EI Monte Valley

Spatial Variations of Velocity
at Peak Discharge of 100-yr Flood
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Fig. II. Spatial variations in now velocity based on HEC-2 analysis



VI. EXISTING EROSION TREND FOR THE RIVER CHANNEL

A river is the author of its own geometry. In the long term, the characteristics ofa river as

described by its width, depth, slope, meandering pattern, etc., are delicately adjusted to provide a

balance between its ability to transport the water and sediment loads supplied from the watershed.

The Upper San Diego River is a disturbed stream, primarily due to El Capitan Dam and sand mining •

operations. Because of these human activities, the natural equilibrium of the river channel has been

altered. This river channel is expected to undergo changes in order to establish a new equilibrium.
. .

The dominant material of the streambed is alluvial sand which is highly erodible during floods.

A natural river in dynamic equilibrium has a sand flow that is in approximate balance with

the sand supply 'from the watershed. In the case of this river reach, the sand supply has been cut off

by El Capitan Dam; the flood discharge is also reduced. In the future, bed sediment will continue

to be removed by the flow without replenishment from upstream; therefore, the river channel is

expected to undergo erosion as a general trend.

The potential river channel changes are simulated using the FLUVIAL-I 2 model (Chang,

1988) using the FEMA-adopted IOO-yr flood. The FLUVIAL-l 2 model has been formulated and

developed for water and sediment routing in natural and man-made channels and reservoirs since

1972. The combined effects of flow hydraulics, sediment transport and river channel changes are

simulated for a given period of flow. River channel changes simulated by FLUVIAL-12 include

channel-bed scour and fill (and/or aggradation and degradation), width variation, and changes in bed

elevation induced by the curvature effect. These inter-related changes are coupled in the model for

each time step. Hydrographs for floods are used in mathematical model. While this model is for

erodible channels, physical constraints, such as bank protection, grade-control structures and bedrock

outcroppings may also be specified. Applications of this model include evaluations of general scour

at bridge crossings, sediment delivery, channels responses to aggregate mining, channelization, and

other factors.

Simulation of Sediment Delivery - Sediment delivery is defined as the accumulated amount

of sediment that has passed a certain channel section for a specified period of time, that is,
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y= IT Q,DT (1)

where Y is sediment delivery (yield); Q,' is sediment discharge; t is time; and T is the duration, The

sediment discharge Q,'. pertains only to bed-material load of sand, gravel and cobble. Fine sediment

of clay and silt constitute the wash load may not be computed by a sediment transport formula.

Sediment delivery is widely employed by hydrologists for watershed management; it is used herein

to keep track of sediment supply and removal along the channel reach.

Stream channel changes are generally associated with sediment storage and depletion, which

are manifested in the variation of sediment delivery along the channel. The spatial variation of

sediment delivery depicts erosion and deposition along a stream reach. A decreasing delivery in the

downstream direction, i.e. negative gradient for the delivery-distance curve, signifies that sediment

load is partially stored in the channel to result in a net deposition, On the other hand, an increasing

delivery in the downstream direction (positive gradient for the delivery-distance curve) indicates

sediment removal from the channel boundary or net scour. A uniform sediment delivery along the

channel (horizontal curve) indicates sediment balance, i.e., zero storage or depletion. From the

engineering viewpoint, it is best to achieve a uniform delivery, the non-silt and non-scour condition,

for dynamic equilibrium.

Simulated results pertaining to sediment delivery by the IOO-yr flood are shown in Fig. 12.

As expected, the figure depicts a general trend of erosion for the channel reach with some local

exceptions under the existing conditions of the river channel. This general trend is related to the

deficit in sediment supply. The greatest erosion is simulated to occur just upstream ofthe Ashwood

Street crossing. Channel-oederosion occurs at this location once the crossing is removed by scour.

Simulated Changes in Channel Geometry - Simulated changes in channel geometry during

the 1OO-yr flood under the existing conditions are illustrated by the changes in longitudinal channel-

bed profiles in Fig. 13 and changes in cross-sectional profiles exemplified in Fig. 14. By reviewing

these simulated changes, it is clear that the changes in channel geometry are characterized by

channel-bed scour and fill, bank erosion, and erosion of the overbank areas. In other words, the

existing main channel is not stable. Potential changes in channel width tends to be more pronounced

than changes in bed elevation.
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Potential Changes at 36-lncb Pipeline Crossing - Simulated cross-sectional changes for

Section 333 shown in Fig. 14 pertain to the river crossing of the 36·inch pipeline. This channel

crossing is simulated to undergo erosion which manifests in scour of the channel bed and overbank

areas. Channel-bed scour is also shown to expose the top of the pipeline at elevation 409.9 feet.

Once the pipeline is exposed, the pipeline itself becomes an obstruction to flow which causes

additional local scour around the pipeline. For this reason, the pipeline is not safe from the

viewpoint of potential scour during floods.

It is a common practice to place buried pipes a few feet below the maximum potential

channel-bed scour. In other words, a soil cover with a thickness of a few feet is required as a safety

margin. The present soil cover over the 36-inch pipeline is less than 2 feet. This thickness is

inadequate as a safety margin.

Simulated Spatial Variations in Velocity· The spatial variations in velocity shown in Fig.

11 were obtained using the HEC-2 model which assumes rigid channel boundary. The large changes

in velocity from one section to the next are not supported by field observations during floods. In

fact, the channel boundary will undergo changes during floods to result in more uniform distribution

of the velocity along the channel.

The simulated spatial variation in velocity using the FLUVIAL-12 model is shown in Fig.

15. Since channel changes are considered, the spatial variation in velocity is much less pronounced.
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Upper San Diego River in EI Monte Valley
Spatial Variations in Sediment Delivery

During 100-yr flood
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Fig. 12. Spatial variations in sediment delivery along the river reach
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Upper San Diego River in EI Monte Valley
Water-Surface and Chanenl-Bed Profiles

During 100-yr flood
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Fig. 13. Water-surface and channel-bed profile changes based on FLUVIAL-12 analysis

_ .. tIiii .. 1Ia,.



Upper San Diego River in El Monte Valley
Simulaled Changes at Pipeline Crossing

During 100-yr flood

435 .---------------------------------------,
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Station (looking downslream), feel

5350 5450

Fig. 14. Simulated cross-sectional changes during 100-yr flood



Upper San Diego River in EI Monte Valley
Simulated Changes at Sec. 342

During l"OO-yr flood

Elev.• feet
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Fig. 14 [ccntinued). Simulated cross-sectional changes



Upper San Diego River in EI Monte Valley
Simulated Changes at Sec. 456

During 100-yr flood
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Fig. 14 (continued). Simulated cross-sectional changes



Upper San Diego River in EI Monte Valley
Spatial Variations of Velocity

at Peak Discharge of 100-yr Flood
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Fig 15. Spatial variations in flow velocity based on FLUVIAL-12 analysis
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VIT. POTENTIAL IMP ACTS DUE TO PROPOSED PROJECT

A part of the proposed golf course project is within the floodplain boundaries of the river.

For this reason, it may have impacts on the hydraulics of flow and erosion and sedimentation of the

river channel. The potential impacts are analyzed below in terms of the project impacts on the flood

level, floodplain boundaries, flow velocities, and erosion and sedimentation,

Impacts on Flood Level due to Golf Course Grading - The floodplain of the Upper San

Diego River at the project site includes the main channel and overbank areas. Sample cross-

sectional profiles are shown in Fig. 5, together with the computed water-surface elevations based on

two flood discharges. Values of the computed water-surface elevations are given in Appendix A of

the report. The main channel of a cross section is typically 300 feet inwidth and 10 feet in average

depth, Since the overbank areas have very shallow flow depths and very low velocities, most of the

flow is conveyed through the main channel. In river hydraulics, the main channel is considered to

be the effective flow area and the overbank areas are considered as ineffective flow areas,

Under the proposed project, no grading would occur within the main channel. Grading,

however, would occur in the overbank areas to create land features characteristic of a golf course.

A very small amount of flood flow occurs in the ineffective flow areas, and therefore, no significant

impacts on flood level would occur. In order to confirm this assessment, the computed water-

surface elevations for the existing and proposed conditions are compared as shown in Figs, 9 and

10; they are also summarized in Table 4 for numerical comparison. Except for those sections in the

upstream vicinity of the proposed bridge at Section 370, the listed values in the table indicate the

following points:

(I) The project would cause no rises in water-surface elevation.

(2) There would be some very small drops in water-surface elevation.

Impacts on Flood Level due to Proposed Crossings - The proposed project has four golf

cart crossings. These crossings are dip crossings as they span the main river channel following the

existing channel bed profile. Small culverts will be installed at each dip crossing just to pass the

nuisance flow. For these reasons, such crossings would have no significant impacts on the flood

level.

42



Impacts on Flood Level due to Proposed Bridge - The proposed bridge is located at

Section 370 near the club house. The hydraulic design is subject to the requirements, regulations

and policy by the Federal Emergency Management Agency (FEMA), including:

(1) conveyance of the base (IOO-yr) flood, and

(2) backwater caused by the bridge and embankment and all other obstructions to be within one foot

above the surface of the base flood.

Water-surface profiles and flow velocities for the proposed bridge were computed using the

HEC-2 program The computed water-surface elevations are included in Table 4 under the proposed

conditions .. By comparing the water-surface elevations for the proposed conditions with the

corresponding values for the existing conditions, it can be seen that the proposed bridge will result

in very small rises in water-surface elevation in the upstream vicinity. However, all such rises are

ithin the 1 foot limit.
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Table 4. Comparison of computed water-surface elevations for the existing and proposed conditions

Section Water surface based on County Water surface based on FEMA

number 1OO-yrdischarge, feet 100-yr discharge, feet

Existing Proposed Existing Proposed

340 427.0 427.0 429.2 429.2

342 429.4 429.3 431.6 431.6

344 429.4 429.4 431.5 431.7

350 429.5 429.4 431.7 431.6

352 429.8 429.2 431.9 431.0

354 431.2 431.2 433.3 433.5

356 433.5 433.4 435.5 435.5

358 438.0 437.8 440.3 439.9

360 441.1 441.1 443.0 443.i

362 445.5 445.6 447.9 447.9

364 447.8 447.8 449.7 450.1

366 452.2 451.3 454.3 452.9

368 453.7 453.0 455.9 454.9

370 454.2 454.2 455.8 455.9

372 457.9 458.1 460.0 460.4

374 459.0 459.2 461.1 461.4

376 460.7 461.0 462.7 463.1

378 463.6 464.0 465.7 466.2

380 463.8 464.2 465.8 466.3

390 464.2 464.6 466.2 466.7

392 465.0 465.3 466.9 467.2

394 469.4 469.6 471.4 471.7

396 472.6 472.4 476.5 474.2

398 474.9 475.0 476.5 476.7

400 477.2 477.1 479.6 479.5
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Impacts on Floodplain Boundaries - Existing floodplain boundaries are published in the

Flood Insurance Rate Map, or FIRM map, shown in Fig. 6, by the Federal Emergency Management

Agency. The floodplain boundaries were established based on an approximate method before the

completion of HEC-2 computations made for FIS-86 by Nolte and Associates.

A portion of the proposed golf course is within the floodplain boundaries of the river, with •

the majority of the existing ground elevation very close to the I OO-yr flood level. Grading of the golf

course would change the ground surface features through cuts and fills of local areas. 'Some areas

would be cut to establish new elevations below the IOO-yr flood level while other areas would be

filled to establish elevations above the 100-yr flood level. As such, the area subject to inundation

would be changed by grading for golf course construction. By definition, an area subject to

inundation by the IOO-yr flood is within the floodplain boundaries.

In conclusion, the proposed grading would change the floodplain boundaries since certain

areas would be raised above or lowered below the I OO-yr flood level. Since the grading is on the golf

course and not on adjacent areas outside the golf course, changes in floodplain boundaries due to golf

course grading would only be expected to impact the golf course itself and not adjacent properties.

The proposed bridge at Section 370 will cause small rises in the flood level in its upstream

vicinity. Such rises are within the I foot limit permitted by FEMA. The rises in the flood level are

associated with small changes in floodplain boundaries.

The changes in floodplain boundaries can be determined based on the grading plan for the golf

course and the computed water-surface elevations listed in Appendix A ofthe report. As a first step,

the local ground elevation of an area is compared with the computed water-surface elevation, or flood

level. If the local elevation is above the flood level, then the area is outside the floodplain

boundaries. If the local elevation is below the water-surface elevation, then the area is within the

floodplain boundaries. The floodplain boundary changes due to grading may then be determined

'based on the change in ground elevation.

Impacts on Flow Velocities - As described previously, the main channel is the effective flow

area of the Upper San Diego River and the overbank areas are the ineffective flow areas. The
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proposed golf course involves no grading within the main channel of the Upper San Diego River.

As long as the effective flow area of the river channel is not affected by grading, the proposed project

has insignificant impact on the flow velocities of the river.

The proposed project, however, would impact the flow velocities in the overbank areas of the

main channel. Grading for the creation of land features for the golf course would change the flow

pattern in the overbank areas. Under the existing conditions, the limited discharge of overbank flow

is distributed as overland flow and in small streams. With the creation ofland features, the overbank

flow tends to be more concentrated in lower areas. Such changes in flow pattern may also change

the pattern of erosion and sedimentation in the overbank areas. Because project grading is limited

to the golf course itself, the associated changes in overbank flow pattern should be limited to the

project area. In order to assure that neighboring properties would not be significantly impacted by

changes in flow velocities on overbank areas, a 50-foot setback is applied along all portions of the

golf course boundary within the 100-yr floodplain (see Appendix A for 100-yr flood level). No

grading within the setback lowers the ground elevation to be below the 1OO-yrflood level. -With the

setback, the project impacts on adjacent properties are considered insignificant.

Impacts on Erosion and Sedimentation - Under the existing conditions, a general trend of

erosion occurs along the flood channel with local exceptions as described previously. The erosion

includes scouring and widening of the main channel and erosion of overbank areas. The general

trend of erosion is primarily attributed to EI Capitan Reservoir which detains the bed sediment

thereby causing a deficit in sediment supply for the channel reach downstream, as illustrated in Fig.

12. The 36-inch pipeline is located in a channel reach subject to scour under the existing conditions.

The pipeline is not safe from the viewpoint of potential scour during floods.

As clear water flows down the spillway of EI Capitan Dam, it picks up sediment from the

main channel and overbank areas. In other words, the source of sediment transport in the future is

the bed material now present in the river valley. The proposed project would have no significant

impacts on the existing pattern of erosion and sedimentation because the sediment source is not

affected as explained below.

(I) Separation oflakes from the river channel: Under the proposed plan, several deep-water lakes will
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be created in the overbank areas along the main channel. If flood waters should enter into the lakes,

large quantities of sand would then settle in the lakes. Under this scenario, these lakes would be sand

traps. Trapping of river sand by a lake would result in sediment deficit for the river channel. This

deficit would further aggravate the existing pattern of channel erosion. Under the proposed plan,

these lakes are separated from the main channel for a distance of at least 200 feet. The ground

elevation in the zone of separation is also above the 100-yr flood level. These measures would

prevent river flow from entering the lakes.

(2) No net import or export of material for golf course construction: The creation of the golf course

will involve grading. GeneraJly speaking, a net import of soil tends to increase the sediment supply

to the river system and it thus tends to reduce potential downstream erosion. On the other hand, a net

export of soil will do the opposite. Of course, the effects also depends on the distribution of the

imported or exported soil. For the proposed golf course, the grading will require no net import or

export ofrnaterial from the project site.

(3) The grading plan: While the main channel would not be affected by project grading, the overbank

areas would be graded to create golf course land features. Major changes in topography in the

overbank areas may affect the flow pattern and potential erosion and sedimentation. For example,

a large depression created in the overbank area may become a sediment trap and result in sediment

deficit for the downstream river channel. In contrast, a large mound extending above the flood level

may keep some soil away from the river transport system. Under the proposed grading plan for the

golf course, grading would create gently roJling land features without major depressions nor

prominent mounds.

Based on the above analyses, it may be concluded that the proposed golf course project would

have insignificant impacts on potential erosion and sedimentation of the river channel.

Impacts on Erosion at Road Crossings - There exist several road crossings of the river as

listed in Section II of the report. The road surface for Ashwood Street is asphalt paved. Other road

crossings have unpaved dirt roads. From the computed velocities shown in Fig. 11, the Ashwood

Street crossing is subject to very high flow velocities. These flow velocities exceed the permissible

velocity of the asphalt pavement. This crossing is therefore subject to erosional damages during
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floods. Other dirt crossings are also subject to erosional changes during floods.

The project impacts on the road crossings are now analyzed. It has been discussed that the

proposed project would not impact the velocity in the main channel. For this reason, the project

would have insignificant impacts on the threshold for erosion at the road crossings. The project

would not impact the sediment supply to the river system as described previously and therefore it

would not cause greater erosional impacts at the road crossings.

VIII. SUMMARY OF I1vfPACTS AND MITIGATION RECOMMENDATIONS

The project impacts are classified into four categories: unavoidable significant impacts (Class

I), significant effects that will be mitigated or avoided (Class II), effects found not to be significant

(Class III), and beneficial impacts (Class IV). The findings on impacts and mitigation measures are

summarized below into these four categories,

Unavoidable Significant Impacts (Class I) • Impacts that can not be avoided including the

potential erosional damages at the river crossings and at the 36-inch pipeline crossing are found to

be significant and unavoidable as described below. These impacts are existing and they will not be

aggravated by the proposed project as long as the planned mitigation measures for erosion are

implemented.

Erosion potential at temporary crossings in the river channel - Temporary crossings,

including the asphalt-paved dip at Ashwood Street and other dirt crossings, are subject to erosion and

wash-out under the existing conditions. Existing and future erosion impacts on these crossings are

significant and unavoidable. The proposed project does not affect the flow velocity nor erosion in

the channel; therefore, it will not cause additional impacts at the temporary crossings.

Erosion potential at the 36-inch water pipeline crossing - The pipeline is subject to exposure

by potential river channel scour. Once the pipeline is exposed by river flow, the pipeline itself

becomes an obstruction to flow which causes additional local scour around the pipe. The pipeline

is considered unsafe under existing conditions. Without protective measures, existing and future

erosion impacts on the pipeline are significant and unavoidable. Since the proposed project would
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not affect the erosion in the channel, the project would not cause additional impacts at the pipeline

crossing.

Significant Effects That Have Been Mitigated or Avoided (Class II) - Impacts of this

category including the flood level, overbank velocities, and potential for increased erosion are

described below.

Impacts on jIood level due to proposed crossings - The proposed project has four golf cart

crossings. These crossings are dip crossings as they span the main river channel following the

existing channel bed profile. Small culverts will be installed at each dip crossing just to pass the

nuisance flow. For these reasons, such crossings would have no significant impacts on the flood

level.

Impacts on Flood Level due to Proposed Bridge - The proposed bridge is located at Section

370 near the club house. The hydraulic design for the bridge is subject to the requirements,

regulations and policy by the Federal Emergency Management Agency (FEMA), including:

(1) conveyance of the base (I OO·yr) flood, and

(2) backwater caused by the bridge and embankment and all other obstructions to be within one foot

above the surface of the base flood.

Water-surface profiles and flow velocities for the proposed bridge were computed using the

HEC-2 program The computed water-surface elevations are included in Table 4 under the proposed

conditions. By comparing the water-surface elevations of the proposed conditions with the

corresponding values for the existing conditions, it can be seen that the proposed bridge will result

in very small rises in water-surface elevation in the upstream vicinity. However, all such rises are

within the I foot limit.

Impacts on overbankflow velocities at adjacent properties - Because of grading, the proposed

golf course may impact the flow velocities in the overbank areas of the main channel. In order to

assure that neighboring properties would not be significantly impacted by changes in flow velocities

on overbank areas, a SO-foot setback is applied along all portions of the golf course boundary within

the 100-yr floodplain. No grading within the setback lowers the ground elevation to be below the
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IOO-yr flood level, With the setback, the project impacts on adjacent properties are considered

insignificant

Erosion potential due to sediment supply to the channel - Because of sediment detention by

EI Capitan Reservoir, the source of sediment for the river channel is the bed material in the river

valley, The proposed lakes and golf course grading can impact the sediment source. A reduction of

the sediment source can aggravate the existing erosion condition for the river channel. Such potential

impacts will be mitigated to the level ofinsignificance because of the following mitigation measures.

(I) A berm surrounding each lake is used to keep floodwater from entering into the lake. Each berm

has a top elevation that is at least two feet above the IOO-yr flood level. It shall also have a clay core

to prevent seepage since seepage may destabilize the berm,

(2) Each lake has a minimum setback of200 feet from the main channel,

(3) There is no net export of material from the project site. Materials dredged from the lakes are not

a part of this accounting.

(4) Proposed grading for the golf course follows the natural topography without creating major

depressions nor prominent mounds.

The sand mining operation by Nelson and Sloan is a part of the existing conditions. In order

to avoid impacts of the existing sand mining pit on the river channel, Nelson and Sloan is required

to provide a partition between the river channel and the extraction site. This requirement is from the

County Flood Control which also enforces such a requirement It is assumed in this study that the

Nelson/Sloan pond is properly separated from the river channel to the IOO-yr flood level so that it

does not impact the river channel,

Implementation of Mitigation Measures for Class II Impacts - The recommendations for

the implementation of the mitigation measures are given below.

(l) The applicant shall submit the grading plan of the golf course to the County of San Diego for

review and approval. The grading plan shall include the existing and proposed topographies of the

golf course, and net export and import of soil for the project.

(2) The applicant shall submit the design and grading plan of the lakes to the County of San Diego

for review and approval. The design for berms shall be prepared by a registered civil engineer
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specialized in geotechnical engineering.

(3) Each lake shall be constructed and completed during the dry period of the year; namely, from

March 15 to October 30.

(5) All phases of construction shall be inspected by the County.

(6) The applicant is responsible for the maintenance of the lakes, golf cart crossings and the bridge

throughout the life of the project. Inspection monitoring by the County shall occur bi-annually. If •
adverse impacts occur that are beyond those identified in the original hydrology study, the applicant

would be required to mitigate the problem(s) to the satisfaction of the County of San Diego.

Effects Found Not to be Significant (Class III) - Certain effects that will not be significantly

impacted by the proposed project are summarized below.

Impacts on flood level due to golf course grading» The floodplain of the Upper San Diego

River at the project site includes a main channel and overbank areas. The main channel is typically

300 feet in width and 10 feet in average depth. Hydraulic computations show that the overbank

areas have very shallow flow depths and very low velocities and that most of the flow is conveyed

through the main channel. In river hydraulics, the main channel is considered to be the effective flow

area and the overbank areas are considered as ineffective flow areas. Under the proposed project, no

grading would occur within the main channel. Grading, however, would occur in the overbank areas

to create land features characteristic of a golf course. Since the grading would be limited to the

ineffective flow areas and no grading would be within the effective flow area, the proposed project

would have no significant impacts on the flood level of the Upper San Diego River.

Impacts on flow velocities - The proposed golf course involves no grading within the main

channel of the Upper San Diego River. As long as the effective flow area of the river channel is not

affected by grading, the proposed project would not result in significant impacts on the flow velocities

of the main channel. The proposed project, however, would impact the flow velocities in the overbank

areas of the main channel. The grading for the creation of land features for the golf course may

change the flow pattern in the overbank areas. Under the existing conditions, the limited discharge

of overbank flow is distributed as overland flow and in small streams. With the creation of land

features, the overbank flow tends to be more concentrated in lower areas. Because the project

grading is limited to the golf course itself, the associated changes in overbank flow pattern are also
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limited to the project area. Since the overbank velocities are generally very low, and the overbank

grading is also under the requirements for erosion mitigation, the impacts due to grading on flow

velocities are found to be insignificant.

Impacts onfloodplain boundaries - Existing floodplain boundaries are published in the Flood

Insurance Rate Map, or FIRM map, shown in Fig. 6, by the Federal Emergency Management Agency.

The floodplain boundaries were established based on an approximate method before the completion

of HEC-2 computations made for FIS-86 by Nolte and Associates.

A portion of the proposed golf course is within the floodplain boundaries of the river, with

another portion outside of its boundaries. The proposed grading for the golf course includes cuts and

fills in creating the land features. The existing ground elevations for the golf course area are generally

very close to the IOO-yr flood level. Under the proposed grading, certain cut areas will become below

the IOO-yr flood level and certain fill areas will become above the flood level. In other words, the

area subject to inundation will be changed by the proposed grading. An area subject to inundation

by the 100-yr flood, by definition, is within the floodplain boundaries. In summary, the proposed

grading will change the floodplain boundaries if certain areas are raised above or lowered below the

IOO-yr flood level. Under the proposed grading plan, the floodplain boundaries may extend beyond

the main channel into the overbank areas. Since the grading is only on the golf course and not on

adjacent areas outside the golf course, changes in floodplain boundaries due to golf course grading

will only impact the golf course itself but not the adjacent properties. The impacts are insignificant.

The proposed bridge at Section 370 will cause small rises in the flood level in its upstream

vicinity. Such rises are within the I foot limit permitted by FEMA. The rises in the flood level are

associated with small changes in floodplain boundaries. The changes in floodplain boundaries due

to the bridge backwater are considered insignificant since they meet the FEMA guidelines.

Recommended Task for Class III Impacts - While the impacts of the Class III category are

insignificant, the project will change the existing floodplain boundaries which is under the jurisdiction

of FEMA. It is recommended that a Conditional Letter of Map Revision, or CLOMR, be obtained

from FEMA. The CLOMR will be followed by the Letter of Map Revision, or LOMR, and the final

revised floodplain map. This will require the preparation of several items required by FEMA for
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processing. Preparation of the packages for CLO!v1Rand LO!v1Rshould be completed by a registered

civil engineer specialized in hydraulic engineering.

The changes in floodplain boundaries due to golf course grading can be determined based on

the grading plan for the golf course and the computed water-surface elevations listed in Appendix

A of the report. As a first step, the local ground elevation of an area should be compared with the

computed water-surface elevation, or flood level. If the local elevation is above the flood level, then

the area is outside the floodplain boundaries. If the local elevation is below the water-surface

elevation, then the area is within the floodplain boundaries. The floodplain boundary changes due

to grading may then be determined based on the changes in ground elevation.

Beneficial Impacts (Class IV) - The project includes a club house, four lakes and ground

cover for the golf course. The project area is barren or used for farming under the existing conditions.

The lakes are greater in area than the club house; they would reduce the surface water runoff, thereby

reducing the flood discharge 01 the river by a small amount.
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APPENDIX A - INPUT/OUTPUT LISTINGS OF HEC-2 RUNS

, ••••••••••••••••••• *** •••••••••••••••• ******
.• HEC-2 WATER SURFACE PROFILES •
• •
• Version 4.6.2; May 1991
•

•
•

•
• RUN DATE 21AUG96 TIME 14:1':36·
••••••••••••••••••••••••••••••••••••••••••••

I
I:

....••...•.••••.....••............... ,
• U.S. ARMY CORPS OF ENGINEERS
• HYDROLOGIC ENGINEERING CENTER

• 609 SECOND STREET, SUITE D
.• DAVIS, CALIFORNIA 95616-4687 I'

••••••••••••••••••••••• *••••*••• *•••••• ~
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I
I GR 400.8 5107.1 404.5 5168.8 405.4 5237.7 600. 5237.8 600. 5401.6

ET 9.1 9.1 9.1 9.1 4908.5 5270.9

I ASHWOOD NORMAL BRIDGE X-SEC. 1 FOOT DIS OF BRIDGE.
Xl 306. 17. 4988.5 5011.4 30. 25. 30.
GR 600. 4691.2 600. '4785.4 600. 4908.4 408.9 4908.5 408.9 4908.6
GR 397.4 4988.5 397.2 4988.6 397.2 5000. 397.2 5011.4 397.4 5011.51\ GR 407.0 5097.2 408.4 5112.8 408.5 5112.9 409.6 5176.0 410.4 5270.9
GR 600. 5271. 600. 5521.5

NC .025 .025 .050 .3 .5

II ET 9.11 9.11 9.11 9.11 4908.5 5270.9
ASHWOOD NORMAL BRIDGE X-SEC. INSIDE BRIDGE.

Xl 308. 23. 4988.5 5011.4 2. 2. 2.
X2 399.4 406.2
BT 23. 4175.7 600. 600. 4252.4 600. 600. 4355. 600. 600.

'I BT 4469.7 600. 600. 4585.4 600. 600. 4691.2 600. 600. 4785.4
BT 600. 600. 4908.4 600. 600. 4908.5 408.9 408.9 4908.6 408.9
BT 408.9 4988.5 408.2 408.2 4988.6 407.2 399.4 5000. 406.2 399.4
BT 5011.4 406.3 399.4 5011.5 406.7 406.7 5097.2 407.0 407. 5112.8

\1, BT 408.4 408.4 5112.9 408.5 408.5 5176.0 409.6 409.6 5270.9 410.4
BT 410.4 5271. 600. 600. 5521.5 600. 600. 5694.1 600. 600.
GR 600.0 4175.7 600.0 4252.4 600. 4355.0 600. 4469.7 600.0 4585.4
GR 600. 4691.2 600. 4785.4 600. 4908.4 408.9 4908.5 408.9 4908.6
GR 408.2 4988.5 397.2 4988.6 397.2 5000. 397.2 5011 .4 406.7 5011.5

'J GR 407.0 5097.2 408.4 5112.8 408.5 5112.9 409.6 5176.0 410.4 5270.9
GR 600. 5271. 600. 5521.5 600. 5694.1
ET 9.11 9.11 9.11 9.11 4864.8 5270.9

'I ASH~OOO BRIDGE MOOELEO WITH RECTANGULAR EFFECTIVE FLOW AREA
Xl 310.0 23.0 4988.5 5011.4 78. 56. 78. •1
X2 399.4 406.2
BT 23. '4175.7 600. 600. 4252.4 600. 600. 4355. 600. 600.
BT 4469.7 600. 600. 4585.4 600. 600. 4691.2 600. 600. 4864.7

II, BT 600. 600. 4864.8 410.4 410.4 4908.5 408.9 408.9 4908.6 408.9
BT 408.9 4988.5 408.2 408.2 4988.6 407.2 399.4 5000. 406.2 399.4
BT 5011.4 406.3 399.4 5011. 5 406.7 406.7 5097.2 407.0 407. 5112.8
BT 408.4 408.4 5112.9 408.5 408.5 5176.0 409.6 409.6 5270.9 410.4
BT 410.4 5271. 600. 600. 5521.5 600. 600. 5694.1 600. 600.

I GR 600.0 4175.7 600.0 4252.4 600. 4355.0 600. 4469.7 600. 4585.4
GR 600. 4691.2 600. 4864.7 410.4 4864.8 408.9 4908.5 408.9 4908.6
GR 408.2 4988.5 397.2 4988.6 397.2 5000. 397.2 5011.4 406.7 5011.5
GR 407.0 5097.2 408.4 5112.8 408.5 5112.9 409.6 5176.0 410.4 5270.9

·t, GR 600. 5271. 600. 5521.5 600. 5694.1
ET 9.1 9.1 9.1 9.1 4864.8 5270.9

ASH~OOO NORMAL BRIDGE X'SEC OUTSIDE BRIDGE
Xl 312. 2. 2. 2.

'I' NC .03 .03 .050 .3 .5
ET 9.1 9.1 9.1 1.4 4869.4 5270.9
Xl 314. 20. 4962.7 5037.3 26.7 25. 20.7 .2

I GR 600. 4644. 600. 4733.8 600. 4869.3 407.6 4869.4 408.2 4898.2
GR 401.4 4923.6 400.8 4954.5 397.6 4962.7 397.5 4962.8 397.5 5000.
GR 397.5 5037.2 397.6 5037.3 402.4 5054.1 407.9 5088. 408.8 5110.1
GR 408.6 5112.9 409.6 5176. 410.4 5270.9 600. 5271. 600. 5521.5

,II ET 9.1 9.1 9 .1 3.4 4817.9 5270.9
Xl 315. 20. 4962.7 5037.3 225. 15. 39. .3
GR 600. 4644. 600. 4817.8 408.3 4817.9 407.6 4869.4 408.2 4898.2
GR ,401.4 4923.6 400.8 4954.5 397.6 4962.7 397.5 4962.8 397.5 5000.

'I
GR 397.5 5037.2 397.6 5037.3 402.4 5054.1 407.9 5088. 408.8 5110.1
GR 408.6 5112.9 409.6 5176. 410.4 5270.9 600. 5271. 600. 5521.5

-.' ET 9.1 9.1 9.1 7.1 4962.7 5037.3 4817.9 5270.9
COUNTY NORMAL BRIDGE. 1 FOOT DIS OF BRIDGE.

II Xl 316. 20. 4962.7 5037.3 34. 34. 34. .4
GR 600. 4644. 600. 4817.8 408.3 4817.9 407.6 4869.4 408.2 4898.2
GR 401.4 4923.6 400.8 4954.5 397.6 4962.7 397.5 4962.8 397.5 5000.
GR 397.5 5037.2 397.6 5037.3 402.4 5054.1 407.9 5088. 408.8 5110.1

t GR 408.6 5112.9 409.6 5176. 410.4 5270.9 600. 5271. 600. 5521.5
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I
ET 9.11 9.11 9.11 7.11 3.41 4962.7 5037.3 4817.9 5270.9 ICOUNTY NORMAL BRIOGE. INSIOE BRIOGE.

25. 4962.7 5037.3 2. 2. 2. .4 ~
Xl 317.
X2 407. 410.5 IBT 25. 4290.7 600. 600. 4400.5 600. 600. 4460.B 600. 600.
BT 4528.7 600. 600. 4609.2 600. 600. 4644. 600. 600. 4817.8
BT 600. 600. 4817.9 '408.3 408.3 4869.4 407.6 407.6 489B.2 408.2
BT 408.2 4923.6 401.4 401.4 4954.5 400.8 400.8 4962.7 410.5 410.5
BT 4962.8 410.5 407. 5000. 410.5 407. 5037.2 410.5 407. 5037.3

"BT 410.5 410.5 5054.1 402.4 402.4 5088. 407.9 407.9 5110.1 408.B
BT 408.8 5112.9 408.6 408.6 5176. 409.6 409.6 5270.9 410.4 410.4
8T 5271. 600. 600. 5521.5 600. 600.
GR 600. 4290.7 600. 4400.5 600. 4460.8 600. 4528.7 600. 4609.2 ,IGR 600. 4644. 600. 4817.8 408.3 4817.9 407.6 4869.4 408.2 4898.2
GR 401.4 4923.6 400.8 4954.5 410.5 4962.7 397.5 4962.8 397.5 5000.
GR 397.5 5037.2 410.5 5037.3 402.4 5054.1 407.9 5088. 408.8 5110.1
GR 408.6 5112.9 409.6 5176. 410.4 5270.9 600. 5271. 600. 5521.5

ET 9.11 9.11 9.11 7.11 3.41 4962.7 5037.3 4817.9 5270.9 'ICOUNTY BRIDGE INSIDE BRIDGE U/S
Xl 318. 25. 30. 18.
X2 407. 410.5 1.

ET 9.1 9.1 9.1 7.1 3.4 4962.7 5037.3 4817.9 5270.9 1COUNTY NORMAL BRIDGE. 1 FOOT U/S OF BRIOGE.
Xl 319. 20. 4962.7 5037.3 2. 2. 2. .5
GR 600. 4644. 600. 4817.8 408.3 4817.9 407.6 .4869.4 408.2 4898.2 I-GR 401.4 4923.6 400.8 4954.5 397.6 4962.7 397.5 4962.8 397.5 5000.
GR 397.5 5037.'2 397.6 5037.3 402.4 5054.1 407.9 5088. 408.8 5110.1
GR 408.6 5112.9 409.6 5176. 410.4 5270.9 600. 5271. 600. 5521.5

ET 9.1 9.1 9.1 4780. 5270.9 \tXl 320.0 20.0 4954.5 5054.1 50. 30. 45. .5
GR 600. 4460.8 600. 4528.7 600. 4609.2 600. 4779.9 407.7 4780.
GR 408.3 4817.9 407.6 4869.4 408.2 4898.2 401.4 4923.6 400.8 4954.5
GR 397.5 5000.0 397.3 5021.5 402.4 5054.1 407.9 5088.0 408.8 5110.1 \I~GR 408.6 5112.9 409.6 5176. 410.4 5270.9 600. 5271. 600. 5521.5

NC .3 .03 .050 .15 .3
ET 9.1 9.1 9.1 4634.3 5241.1
Xl 322.0 11.0 4718.6 5197.6 165. 130. 132.6 IGR 600. 4634.2 408.0 4634.3 407.4 4718.6 400.5 4794.3 399.6 4921.3
GR 399.4 5000.0 399.5 5055.2 401.5 5126.5 406.4 5197.6 413.8 5241.1
GR 600. 5241.2
ET 9.1 9.1 9.1 6.4 4540.6 5240.8 IXl 324.0 15.0 4815.7 5065.1 465. 70. 445.3
GR 600. 4411.4 600. 4540.5 407.0 4540.6 404.3 4683.8 404.0 4815.7
GR 402.0 4919.6 401.7 5000.0 402.3 5025.4 402.3 5047.1 415.3 5065.1
GR 416.2 5122.4 416.2 5240.8 600. 5240.9 600. 5475.5 600. 5520.1 IET 9.1 9.1 9.,1 7.1 4.4 4809.4 5115.3 4628.1 5378.4
Xl 326.0 20.0 4809.4 5115.3 407. 280. 385.6
GR 600. 4415.8 600. 4628. 418.8 4628.1 417.1 4647.7 410.5 46n.3

IGR 405.7 4718.6 404.9 4768.2 413.5 4809.4 404.7 4852.6 404.3 4931.9
GR 402.8 4967.7 402.1 5000.0 402.5 5043.6 402.9 5093.7 410.6 5115.3
GR 415.8 5142.5 415.3 5174.3 414.9 5252.6 416.4 5378.4 600 •. 5378.5

NC .028 .028 .050 .15 .3 ,ET 9.1 9.1 9.1 1.4 4689.8 5297.1
Xl 328.0 20.0 4843.9 5093.1 587.8 485. 535.4
GR 600. 4242.7 600. 4269.9 600. 4324.1 600. 4467.6 600. 4689.7
GR 416.6 4689.8 415.8 4nl.9 412.0 4765.0 410.8 4843.9 405.9 4875 .4

IGR 405.0 4932.0 405.7 4972.2 403.8 5000.0 403.6 5031. 5 407.0 5093.1
GR 415.7 5125.0 416.3 5194.9 416.2 5297.1 600. 5297.2 600. 5549.1

'.-
CT 5. 19000. 31000. 12500. 2500. 31000.
ET 9.1 9.1 9.1 9.1 4730.5 5174.4 IXl 330.0 20.0 4950. 5080.4 610. 560. 555.2
GR 600. 4179.8 600. 4281.3 600. 4330.8 600. 4491.8 600. 4730.4
GR 419.7 4730.5 414.4 4767.5 418.1 4862.6 415.8 4922.9 410.0 4950.0
GR 405.5 4973.7 405.7 5000.0 405.9 5021.4 409.3 5080.4 409.7 5098.2 IGR 419.1 5121.3 418.7 5174.4 600. 5174.5 600. 5421.3 600. 5587.0

A-3

I



I
,Ii

ET 9.1 9.1 9.1 7.1 4912. 5232. 4864.5 5279.1, HC 0.045x, 332.0 13.0 4937.B 5064.4 700. B50. 752.9
GR 600. 4B64.4 421.2 4864.5 419.3 491 1.B 412.6 4937.B 409.9 4976.6
GR 40B. I 5000.0 409.3 .5015.7 412.7 5064.4 420.2 510B.3 420.0 5163.B

t'
GR 417.3 5232.4 421.6 5279. I 600. 5279.2

ET 9. , 9.1 9.1 3.4 470B.4 5411.7
Xl 333.0 'B.O 49'6.4 5070.5 3n. 3n. 3n.0
GR 600. 470B.3 426.0 470B.4 422.4 4760.1 421.5 4n6.0 415.3 4B15.5

,I GR 411.9 4B55.4 412.9 4916.4 412.2 4979.3 411.3 5000.0 411.2 503B.2
GR 420.B 5070.5 421.B 5154.1 423.9 5253.3 420.3 5302. I 423.0 5373 :0
GR 424.6 5411.7 600. 5411.B 600. 5497.2

ET 9. I 9. I 9. I 3.4 470B.4 5411.7

'I XI 334.0 lB.O 4916.4 5070.5 27B. 27B. 27B.0
GR 600. 470B.3 426.0 470B.4 422.4 4760.1 421.5 4n6.0 415.3 4B15.5
GR 411.9 4B55.4 412.9 4916.4 412.2 4979.3 411.3 5000.0 411.2 503B.2
GR 420.B 5070.5 421.B 5154. , 423.9 5253.3 420.3 5302.1 423.0 5373.0

I GR 424.6 5411.7 600. 5411.8 600. 5497.2

ET 9.1 9. , 9.1 7. I 4796. 5279. 4680.7 5368.7
X, 336.0 20.0 4850.4 5047.7 583. 550. 530.8
GR 600. 3584.6 600. 3632.4 600. 3738.9 600. 4598.'- 600. 4680.6

I GR 430.4 46BO.7 428.1 4766.B 421.0 4796.3 415.1 4850.4 414.0 4948.2
GR 412.7 5000.0 414. I 5017 .0 414.7 5047.7 421.9 5071.0 421.7 5149.9
GR 424.0 5259.1 423.0 5331. 7 426.1 5368.7 600. 5368.8 600. 5687.7

ET 9. I 9.1 9. I 7. I 4848. 5175 • 4694.4 5332.3,I, XI 338.0 18.0 4960.7 5044.4 615. 640. 625.5
GR 600. 4547.B 600. 4694.3 432.4 4694.4 429.4 4n2.3 429.8 4787.4

v, GR 429.7 4822.7 423.2 4848.0 415.B 4869.8 416.8 4960.7 415.0 5000.0
GR 416.6 5044.4 416.5 508'.1 424.6 5121.9 425.3 5169.3 425.1 5259.8

'I, GR 424.9 5332.3 600. 5332.4 600. 5468.2

QT 5. 19000. 30600. 12200. 2000. 30600.
ET 9. I 9.1 9. I 1.4 4797.8 5304.6
XI 340.0 15.0 4906.3 5061.3 781.3 670. 654.6

I GR 600.0 4639.8 600. 4719. , 600. 4797.7 429.2 4797.8 422.7 4829.7
GR 418.5 4906.3 417.8 4965.8 416.0 5000.0 418.3 5007.5 418.2 5061.3
GR 421.9 5082.2 426.3 5097.4 428.4 5'61.3 425.6 5304.6 600. 5304.7

I, ET 9. , 9.1 9.1 7.1 4744. 5182. 4717.2 5228.7
Xl 342.0 15.0 4n9.5 5021.2 630. , 666. 694.2
GR 600. 44n.2 600. 4606.0 600. 4717.1 434.6 4717.2 426.4 4744.1
GR 420.8 4n9.5 420.8 4914'.0 420.7 4973.5 418.8 5000.0 419.7 5021.2
GR 42B.9 5053.2 429.2 5093.0 422.0 5191.7 429.2 5228.7 600. 5228.8

I ET 9.1 9.1 9.1 7.1 4750. 5182. 4719.3 5214.5x, 344.0 15.0 4939. 503'.4 180. 95. 75.5
GR 600. 4608.6 600. 4719.2 432. , 4719.3 422.4 4757.3 420.9 4811. 2

I GR 421.2 4939.0 420.8 4975.2 418.8 5000.0 421.3 5031.4 429.1 5066.4
GR 429.8 5174.4 427.0 5214.5 600. 5214,6 600. 5445. 600. 5505.0

ET 9. I 9. I 9. I 7. I 4767. 5219. 4738.9 5323.6

"

X1 350.0 15.0 4920.8 5069.2 85. 105. 138.0
GR 600. 44n.0 600. 4738.B 432.4 4738.9 430.0 4n2.6 429.9 4n2.7
GR 42' •I 4827.1 423.0 4920.B 420.2 5000.0 420.4 5047.5 421.3 5069.2
GR. 428. I 5103.5 428.2 5103.6 429.8 5219.2 432.2 5323.6 600. 5323.7

I
ET 9. I 9. I 9.1 7. I 4784. 5200. 4763.8 5226.6
XI 352.0 15.0 4899.5 5075. , '27. 80. 73.8

HC 0.04
GR 600. 4634.1 600. 4763.7 430.4 4763.8 425. I 4786.6 419.8 4821.9

,I, GR 421.5 4899.5 421.3 4970.2 420.5 5000.0 421.9 5014.5 425.5 5075. I
GR 429.2 5105.9 427. I 5139.9 431.3 5226.6 600. 5226.7 600. 5442.8
ET 9.' 9. I 9. I 1.4 4753.8 5104.4
Xl 354.0 13.0 4m.6 5080.5 600. 529. 555.4

'I GR 600. 4542.8 600. 4660.7 600. 4753.7 436.2 4753.8 423.9 4m.6
GR 422.9 4890.9 422.9 4958.7 422.6 5000.0 425.2 5028.3 426.0 5080.5
GR 437.3 5104.4 600. 5104.5 600. 5254.2
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ET 9.1 9. I 9. I 7.1 4960. 5266. 4935.2 5277.2 I'
Xl 356.0 13.0 4960. I 5141.2 780. 550. 695.2
GR 600. 4664.2 600. 4753.0 600. 4935.1 437.7 4935.2 431.2 4960.1 IGR 426.1 4975. I 424.8 5000.0 426.8 5011.5 427.4 5141.2 429.7 5254.6
GR 439.6 5277.2 600. 5277 .3 600. 5500.7

ET 9. I 9. I 9.1 7. I 4812. sIn. 4712.4 5189.2 ,IXl 358.0 15.0 4816.9 5051.4 952. 820. 930.
GR 600 .. 4350.2 600. 4375 .6 600. 4415.1 600. 4560.2 600. 4712.3
GR 440.4 4712.4 439.0 4793.0 431.8 4816.9 430.3 4953. I 429.4 5000.0
GR 432.4 5051.4 430.5 5132.2 442.8 5189.2 600. 5189.3 600. 5391.2

ET 9.1 9. I 9.1 9. I 4786.3 5186.9 ,IXl 360.0 14.0 4963.6 5093.3 750. 657. 651.4
GR 600. 4786.2 443.5 4786.3 443.3 4832.6 435.6 4854.3 435.8 4963.6
GR 434.6 4986.9 433.2 5000.0 434.8 5022.1 437.4 5093.3 438. I 5135.1
GR 447.0 5149. I 447.3 5186.9 600. 5187. 600. 5528.4 I'ET 9.1 9.1 9. I 7.I 4811•• 5146. 4792.6 5224.9
Xl 362.0 20.0 4944. 5037.3 681.2 712. 686.5
GR 600. 4513.9 600. 4546. I 600. 4581.5 600. 4646.9 600. 4792.5 ,IGR 446.4 4792.6 446.7 4814.4 438.3 4839.0 437.6 4944.0 435.1 4986.8
GR 434.1 5000.0 435.5 5009.6 438.7 5037.3 441.6 5108.5 440.6 5130.6
GR 445.8 5145.6 446.4 5224.9 600. 5225. 600. 5523.5 600. 5669.9

ET 9.1 9. I 9. I 7. I 9. I 4961.7 5095.7 4916.8 5351.6 IXl 364.0 14.0 4961. 7 5095.7 770. 754. 785.3
GR 600. 4916.7 447.5 4916.8 446.9 4941. 1 440.7 4961. 7 439.2 4987.5
GR 437.8 5000.0 438.6 5010.0 445.5 5095.7 443.3 5186. I 440.0 5235.7
GR 452.9 5266.2 453.9 5351.6 600. 5351. 7 600. 5599.5 ,IET 9. I 9. I 9. I 7.I 4837. 5265. 4811.2 5333.5
Xl 366.0 .15.0 4959.8 5009.3 rn. 848. 781.8
GR 600. 4811.1 452. I 4811.2 451.8 4837.3 445.4 4847.0 448.2 4959.8 ,IGR 447.2 4984.4 442.1 5000.0 446.3 5009.3 445. I 5148.2 447.4 5179.2
GR 453.4 5209.9 451. 5 5295.2 456.7 5333.5 600. 5333.6 600. 5615.8

ET 9. I 9. I 9.1 7. I 5.4 4788. 5165.5 4649.4 5299.6
Xl 368.0 19.0 4949.5 5015.7 419.0 353. 376.6

IGR 600. 4302.6 600. 4337.4 600. 4468.7 600. 4531.5 600. 4649.3
GR 450.3 4649.6 450.9 4788.0 445.7 4806.6 445.8 4949.5 444.2 4984.5
GR 442.8 5000.0 444.2 5015.7 443.6 5094.9 447.5 5119.8 452.4 5165.5
GR 450.0 5255.9 455.8 5299.6 600. 5299.7 600. 5465.6

IQT 5. 19000. 30200. 11900. 1500. 30200.
ET 9. I 9. I 9. I 7.1 9. I 4821.5 5131.5 4821. 5 5196.1
Xl 370.0 14.0 4953.6 5017.7 461.7 627. 538.0
GR 600. 4481.2 600. 4596. I 600. 4719.5 600. 4821.4 456.0 4821.5 ,IGR 447.9 4837.4 448.0 4953.6 445.0 5000.0 450.5 5017.7 452.7 5131.5
GR 450.5 5185.9 457. I 5196.1 600. 5196.2 600. 5422.7

ET 9. I 9.1 9. I 9. I 4854.5 5270.9
Xl 372.0 12.0 4879.2 5183. I 463.6 680. 554.7

"
GR 600. 4675 .6 600. 4854.4 458.5 4854.5 450.9 4879.2 448.7 4964.5
GR 448.0 5000.0 449.8 5063.7 453.5 5183.1 454.3 5254.0 461.7 5270.9
GR 600. 5271. 600. 5345.
ET 9. I 9. I 9.1 9. I 4863. 5260.2 IIXl 374.0 13.0 4886.6 5021. 562. 530. 548.5
GR 600. 4605.3 600. 4719.3 600. 4862.9 461. 7 4863.0 453.5 4886.6
GR 450.0 4972.7 449.4 5000.0 452.0 5021. 0 452.6 5138. I 455.5 5214.8
GR 462.3 5260.2 600. 5260.3 600. 5450.2 IET 9. I 9. I 9. I 9. I 4843.9 5225.3
Xl 376.0 15.0 4868.6 5154.9 520. 530. 508.3
GR 600. 4408.9 600. 4456.2 600. 4578.7 600. 4633.2 600. 4843.8 ,IGR 470.8 4843.9 455.0 4868.6 453. I 4956.0 453.6 5000.0 454.0 5019.6
GR 455.0 5154.9 455.5 5190.3 464.9 5225.3 600. 5225.4 600. 5473.6

ET 9. I 9. I . 9. I 9. I 4746.2 5134.9
Xl 378.0 10.0 4781.5 5118.6 665.2 353. 686.1 IGR 600. 4746.1 473.1 4746.2 456.2 4781.5 456.7 4934.5 456.9 5000.0
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OR 456.8 5064.9 457.8 5118.6 466.5 5134.9 600. 5135. 600. 5277 .4

I ET 9. I 9.1 9.1 9.1 4739.4 5109.6
Xl 380.0 10.0 4769.7 5044.4 145.2 110. 115.5
OR 600. 4548.0 600. 4739.3 472.0 4739.4 459.0 4769.7 457.1 4905.4
OR 457.0 5000.0 457.8 5044.4 457.3 5087.8 468.8 5109.6 600. 5109.7-.'I" ET 9. I 9. I 9.1 9.1 4788.8 5140.
XI 390.0 13.0 4915.8 5029.1 80. 190. 97.8
OR 600. 4788.7 473.5 4788.8 473.4 4788.9 458.7 4815.8 457.9 4915.8

.1 OR 457.0 4969.9 457.0 5000.0 458.6 5029. I 457.6 5115.7 468.6 5139.9
OR 468.7 5140.0 600. 5140.1 600. 5304.8

ET 9.1 9.1 9.1 9.1 4851. I 5188.
XI 392.0 14.0 4948.7 5165.6 159. 370. 156.0

11\ OR 600. 4548.7 600. 4602.9 600. 4673.8 600. 4791.4 600. 4851.
OR 472.2 4851.1 459.3 4875.0 459.8 4948.7 458.9 5000.0 458. I 5066.8
OR 458.3 5165.6 471.0 5188.0 600. 5188. I 600. 5379.9

I, ET 9.1 9.1 9.1 9.1 4643.4 5221.8
XI 394.0 15.0 4895. 5015.8 1037. 736. 890.9
OR 600. 4344.5 600. 4643.3 475 .3 4643.4 467.7 4728.2 475.3 4756.9
OR 476.7 4788.4 477.3 4857.6 462.9 4895.0 462.2 5000.0 463.3 5015.8
OR 464.2 5146.7 463.6 5193.5 476.5 5221.8 600. 5221.9 600. 5490.8

1\ ET 9. I 9. I 9.1 9.1 4766.6 5161.5
Xl 396.0 13.0 4954.3 5071.7 927.7 610. 771.8
OR 600. 4551.4 600. 4659.4 600. 4766.5 474.4 4766.6 467.7 4791.4

I. OR 467. I 4891. 5 466.0 4954.3 464.6 5000.0 466.3 5071.7 466.5 5132.8,~ OR 479. 5161.5 600. 5161.6 600. 5360.2

HC .03 .03 .04 .IS .3
ET 9.1 9. I 9. I 7.I 4796. 5059. 4771. I 5078.8

II. XI 398.0 15.0 4971.6 5038.1 783.7 660. 694.9
OR 600. 4643.8 600. 4694.4 600. 4722. I 600. 4771. 482.6 4771.1
OR 476.2 4795.7 469.4 4824.0 469.0 4900.7 467. I 4971.6 465.3 5000.0
OR 466.6 5038.1 474.5 5058.7 481.6 5078.8 600. 5078.9 600. 5262.5

1 QT 5. 19000. 29800. 11600. 1000. 29800.
HC 0.035
ET 9. I 9. I 9.1 7.I 7. I 4966.4 5222. 4957. I 5225.5
XI 400.0 13.0 4966.4 5020.2 550. 368. 448.0

I OR 600. 4850.6 600. 4891.2 600. 4957. 480.9 4957. I 471. I 4966.4
OR 467. I 4983. I 467.2 5000.0 468.4 5020.2 471.2 5107.8 469.9 5203.2

, , OR 481.6 5225.5 600. 5225.6 600. 5386.4

ET 7.1 4915. 5217.

II XI 402. 20. 4970.7 5046.7 630. 630. 630.6
OR 600. 4263. 600. 4431.3 600. 4626.6 600. 4770.1 600. 4914.8
OR 481.5 4914.9 473.1 4927.1 473.4 4970.7 469.4 4989.9 469.1 5000.0
OR 469.3 5015.1 473.3 5046.7 473.8 5119.4 480.0 5151. 7 480.5 5205.0

I. OR 481.5 5217.3 600. 5217.4 600. 5561.8 600. 5690.6 600. 5791.2

ET 9. I 9. I 9.1 1.4 4825.4 5214.4
XI 404.0 15.0 4970.3 5038.6 582. 567. 592.3
OR 600. 4446. I 600. 4628. I 600. 4825.3 486.4 4825.4 475.7 4848.9

,I, OR 474.5 4932.1 478.7 4970.3 472.5 4989.6 472.3 5000.0 472.3 5010.2
OR 477.5 5038.6 479.2 5109.8 478.7 5182.9 485.9 5214.4 600. 5214.5

ET 9.1 9. I 9. I 7.I 4573. 5051. 4515. I 5062.1
Xl 406.0 18.0 4946.7 5037.4 258. 595. 617.7

,I OR 600. 3889.5 600. 4012.7 600. 4125.9 600. 4230.3 600. 4515.
OR 485.2 4515.1 487.3 4631.9 486.5 4770.3 486.4 4834.1 478.5 4853.5
OR 477.9 4946.7 474.4 4989.2 473.8 5000.0 474.9 5008.2 480.4 5037.4
OR 493.9 5062.1 600. 5062.2 600. 5106. I

I, He .035 .035 .035 .3 .5
ET 9. I 9. I 9.1 7.1 4420. 5022. 4152.8 5040.2
Xl 408.0 22.0 4977.8 5016.1 350. 616. 445.3

1
OR 600. 3673.8 600. 3766.5 600. 3825.5 600. 4152.7 485.6 4152.8
OR 487.6 4289.5 486.2 4364.7 487.3 4452.5 485.9 4488.0 479.8 4520.7
OR 481.0 4570.9 481.4 4673.5 481.9 4818.3 481.2 4890. I 480.6 4950.1
OR 475.2 4977.8 475.1 5000.0 476.6 5016. I 481.6 5026.6 494.8 5040.2

I A·6



GR 600. 5040.3 600.

SECNO
Q
TIME
SLOPE

DEPTH
QLOB
VLOB
XLOBL

CWSEL
QCH
VCH
XLCH

·PROF 1

5224.8

CRIWS
QROB
VROB
XLOBR

WSELK
ALOB
XNL
ITRIAL

EG
ACH
XNCH
IDC

HV
AROB
XNR
ICONT

CCHV= .150 CEHV= .300
·SECNO 300.000
3470 ENCROACHMENT STATIONS= 4627.2 5085.8 TYPE= 1 TARGET=

UPPER SAN DIEGO RIVER AT THE CONFLUENCE OF SAN VINCENTE CREEK
300.000 9.41 398.81 .00 .00 400.19 1.38
20000.0 10569.0 9431.0 .0 1031.3 1124.8 .0

.00 10.25 8.38 .00 .030 .050 .000
.006704 O. O. O. 0 0 7

·SECNO 302.000
3301 HV CHANGED MORE THAN HVINS
7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED
3470 ENCROACHMENT STATIONS=

302.000 10.03 402.63
20000.0 11244.0 8735.4

.01 16.26 11.68
.010348 550. 481.

CCHV' .300 CEHV= .500
·SECNO 304.000
3301 HV CHANGED MORE THAN HVINS

3470 ENCROACHMENT STATIONS=
304.000 11.14 404.74
20000.0 7159.8 9674.2

.01 13.62 10.99
.006397 59. 121.

·SECNO 306.000
3301 HV CHANGEO MORE THAN HVINS

4798.2
402.63

20.6
4.22
295.

4880.0
.00

3165.9
9.36 .
75.

5066.6 TYPE= 1
.00 405.86

691.4 747.7
.030 .050
2 8

5237.7 TYPE'
.00 406.90

525.8 880.2
.030 .050
7 0

3685 20 TRIALS ATTEMPTED WSEL,CWSEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED
3470 ENCROACHMENT STATIONS= 4908.5 5270.9 TYPE=

ASHWOOO NORMAL BRIDGE X-SEC. 1 FOOT O/S OF BRIDGE.
306.000 12.30 409.50 409.50 .00 412.39
20000.0 7370.0 3827.2 8802.8 507.4 281.6

.01 14.53 13.59 12.88 .030 .050
.007415 30. 30. 25. 20 8

CCHV= .300 CEHV= .500
·SECNO 308.000
BTCARD, BRIDGE STENCL= 4908.50 STENCR'
3301 HV CHANGED MORE THAN HVINS

5270.90

TARGET=
3.23
4.9

.035
o

TARGET=
2.15
338.2

.035
o

TARGET=
2.89
683.6

.035
o

3370 NORMAL BRIDGE, NRD= 23 MIN ELTRD= 406.20 MAX ELLC= 399.40

A-7

HL
VOL
WTN
CORAR

.00
.0

.000
.00

268.400
4.27
21.2
.000
.00

357.700
.71

24.6
.000
.00

OLOSS
TWA
ELMIN
TOPWIO

458.600
.00
.0

389.40
433.27

.56
4.0

392.60
233.01

.32
4.5

393.60
290.34

:162.400
.20 .37

25.7 4.7
.000 397.20
.00 261.74

L-BANK ELEV
R-BANK ELEV
SSTA
ENDST

I,.
I
it
I
I395.60

401.70
4627.20
5060.47

397.80
400.50
4824.58
5057.59

~I
.1
I
I
t
,I

396.40
395.50
4896.46
5186.80

397.40
397.20

4908.50
5170.24

I

I
~I



III
'I,
I
I"
'I,
I
I
1\
I;
,""'

I,
i
I
I,
t,
I
I
'I
I

3685 20 TRIA"S ATTEMPTED WSE",CWSE"
3693 PROBAB"E MINIMUM SPECIFIC ENERGY
3720 CRITICA" DEPTH ASSUMEO
3470 ENCROACHMENT STATIONS: 4908.5 5270.9 TYPE=

ASHWOOO NORMA" BRIDGE X-SEC; INSIDE BRIDGE.
308.000 15.87 413.07 413.07 .00
20000.0 4425.1 774.5 14800.4 361.4

.01 12.24 3.85 12.73 .025
.0056B3 2. 2. 2. 20

·SECND 310.000
BTCARD, BRIDGE STENCl= 4864.80 STENCR: 5270.90

3301 HV CHANGED MORE THAN HVINS
SECNO
Q
TIME
SLOPE

DEPTH
QlOB
V"OB
X"OB"

CWSH
QCH
VCH
XlCH

CRIWS
QROB
VROB
X"OBR

WSE"K
A"OB
XNl
!TRIA"

TARGET:
415.45
201.1
.050
22

2.39
1162.5
.025

o

362.400
.01
25.7
.000

-162.04

H"
YO"WTN
CORAR

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTAB"E RANGE, KRATIO: 1.90

EG
ACH
XNCH
IDC

HV
AROB
XNR
ICONT

3370 NORMA" BRIDGE, NRD: 23 MIN E"TRD= 406.20 MAX E""C: 399.40

3470 ENCROACHMENT STATIONS= 4864.8 5270.9 TYPE: 1 TARGET=
4677 BRIDGE DECK DEFINITION ERROR AT STATIONS 5011.40 5011.50

ASHWOOD BRIDGE MODE"ED WITH RECTANGU"AR EFFECTIVE F"OIIAREA
310.000 17.75 415.05 .00 .00 416.04 .99
20000.0 5815.3 609.8 13574.9 743.6 244.6 1651.4

.02 7.82 2.49 8.22 .025 .050 .025
.001570 78. 78. 56. 14 0 0

·SECNO 312.000
3470 ENCROACHMENT STATIONS: 4864.8 5270.9 TYPE=

ASHWOOD NORMA" BRIDGE X-SEC OUTSIDE BRIOGE
312.000 18.08 415.3B .00 .00
20000.0 5293.7 2195.2 12511.1 785.2

.02 6.74 5.31 7.20 .025
.001131 2. 2. 2. 2

CCHV= .300 CEHV: .500
·SECNO 314.000

TARGET=
416.12
413.6
.050

o

.74
1738.5
.025

o

.17
28.9
.000

-161.31

.15
4.7

397.20
362.40

OlOSS
TWA
E"MIN
TOPWID

406.100

.42
5.2

397.30
406.10

406.100
.00 .08
29.1 5.2
.000 397.30
.00 406.10

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTAB"E RANGE, KRATIO = 1.53

3470 ENCROACHMENT STATIONS: 4869.4 5270.9 TYPE= TARGET=
314.000 18.19 415.89 .00 .00 416.25 .36
20000.0 6107.6 6135.2 m7.2 1086.7 1356.7 1757.8

.02 5.62 4.52 4.41 .030 .050 .030
.000485 27. 21. 25. 2 0 0

·SECNO 315.000
3470 ENCROACHMENT STATIONS: 4817.9 5270.9 TYPE: TARGET=

315.000 lB.21 416.01 .00 .00 416.31 .30
20000.0 7195.9 5645.6 7158.6 1488.9 1358.7 1763.8

.02 4.83 4.16 4.06 .030 .050 .030
.000408 225. 39. 15. 2 0 0

·SECNO 316.000

A-8

401.500
.02
31.0
.000
.00

.11
5.5

397.70
401.50

453.000
.04 .02
39.5 6.2
.000 397.80
.00 453.00

408.20
397.20
4908.50
5270.90

"-8ANK HEV
R-BANK E"EV
SSTA
ENDST

408.30
397.30
4864.80
5270.90

408.30
397.30
4864.80
5270.90

397.80
397.80
4869.40
5270.90

397.90
397.90
4817.90
5270.90



3470 ENCROACHMENT STATIONS-
COUNTY NORMAL BRIOGE.

316.000 18.12 416.02
20000.0 7197.2 5674.8

.02 4.87 4.20
.000419 34. 34.

·SECNO 317.000
BTCARD, BRIDGE STENCL-

4B17.9 5270.9 TYPE-
1 FOOT DIS OF BRIDGE.

.00 .00
7128.0 1476.6
4.09 .030
34. 0

4817.90 STENCR-

416.33
1352.3
.050

o

5270.90

TARGET-
.30

1744.0
.030

o

3370 NORMAL BRIDGE, NRD- 25 MIN ELTRD- 410.50 MAX ELLC- 407.00

3470 ENCROACHMENT STATIONS- 4817.9 5270.9 TYPE-
4677 BRIDGE DECK DEFINITION ERROR AT STATIONS

COUNTY NORMAL BRIDGE. INSIDE BRIDGE.
3'7.000 18.03 415.93 .00
20000.0 923B.2 2432.0 8329.9

.02 6.55 2.24 5.16
.000803 2. 2. 2.

·SECNO 31B.000

.00
1410.5
.030

7

5037.20
416.42
10B3.8
.050

o

I TARGET-
5037.30

.49
1614.3
.030

o

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO-

3370 NORMAL BRIDGE, NRD- 0 MIN ELTRD- 410.50 MAX ELLC- 407.00

3470 ENCROACHMENT STATIONS. 4817.9
COUNTY BRIDGE INSIDE BRIOGE U/S

318.000 18.01 415.91 .00
20000.0 6473.1 4318.5 920B.4

.03 6.36 3.99 6.92
.002596 25. 18. 30.
SECNO
Q

TIME
SLOPE

OEPTH
QLOB
VLOB
XLOBL

CWSEL
QCH
VCH
XLCH

·SECNO 319.000

CRIWS
QROB
VROB
XLOBR

5270.9 TYPE.
.00

1018.3
.030

2

WSELK
ALOB
XNL
ITRIAL

416.51
1081.4
.050

o
EG
ACH
XNCH
IOC

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE,

3470 ENCROACHMENT STATIONS-
COUNTY NORMAL BRIOGE.

319.000 18.31 416.31
20000.0 7194.2 5611.6

.03 4.79 4.11
.000396 2. 2.

·SECNO 320.000
3470 ENCROACHMENT STATIONS.

320.000 18.56 416.36
20000.0 7672.5 6598.3

.03 4.59 3.93
.000406 50. 45.

CCHV- .ISO CEHV. .300
·SECNO 322.000

4817.9 5270.9 TYPE-
FOOT U/S OF BRIOGE.

.00 .00
7194.2 1503.5
4.03 .030

2. 2

4780.0
.00

5729.2
3.74
30.

416.60
1366.2
.050

o

5270.9 TYPE-
.00 416.63

1673.0 1680.0
.030 .050

I 0

TARGET-
.60

1331.4
.030

o
HV
AROB
XNR
ICONT

KRATIO -

TARGET-
.29

1787.3
.030

o

TARGET-
.27

1533.6
.030

o

453.000
.01 .00

43.1 6.6
.000 397.90
.00 453.00

.00
43.3
.000

-260.40

.56

.03
45.5
.000

-926.83
HL
VOL
WTN
CORAR

2.56

453.000

.09
6.6

397.90
453.00

453.000
.05
6.9

397.90
453.00
OLOSS
TWA
ELMIN
TOPWID

453.000
.00 .09
45.7 6.9
.000 398.00
.00 453.00

490.900
.02
50.2
.000
.00

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO - 1.43

A·9

.01
7.3

397.80
490.90

398.00
398.00
4B17.90
5270.90

410.90
410.90
4817.90
5270.90

410.90
410.90
4817.90
5270.90

,I
I
i
I

L-BANK ELEV
R'BANK ELEV
SSTA
ENDST

398.10
398.10
4817.90
5270.90

I
401.30
402.90

4780.00
5270.90 I

,I
I



I
II 3470 ENCROACHMENT STATIONS- 4634.3 5241.1 TYPE- 1 TARGET- 606.800

322.000 17.19 416.59 .00 .00 416.69 .10 .04 .02 407.40

I 20000.0 209.9 19139.8 650.3 749.4 7394.0 282.3 71.3 9.1 406.40
.04 .28 2.59 2.30 .300 .050 .030 .000 399.40 4634.30

.000198 165. 133. 130. 2 0 0 .00 606.80 524",0

1 ·SECNO 324.000
3302 ~ARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO - .46

I· 3470 ENCROACHMENT STATIONS- 4540.6 5240.B TYPE- TARGET- 700.200
324.000 14.87 416.57 .00 .00 416.93 .36 .16 .08 404.00
20000.0 2436.1 17466.9 97.1 3203.0 3414.0 91.5 147.9 14.9 415.30

l'
.07 .76 5.12 1.06 .300 .050 .030 .000 401.70 4540.60

.000925 465. 445. 70. 2 0 0 .00 700.20 5240.80

·SECNO 326.000

I 3470 ENCROACHMENT STATIONS- 4628.1 5378.4 TYPE- TARGET: 7'50.300
326.000 14.87 416.97 .00 .00 417.28 .31 .34 .01 413.50
20000.0 ·889.6 18063.5 1046.8 1387.0 3852.4 459.2 203.3 20.8 410.60

.09 .64 4.69 2.28 .300 .050 .030 .000 402.10 4648.20

I, •000858 407 . 386. 280. 2 0 0 .00 730.20 5378.40

CCHV- .150 CEHV- .300
·SECNO 32B.000

I 3470 ENCROACHMENT STATIONS- 4689.8 5297.1 TYPE- TARGET: 607.300
32B.000 13.83 417.43 .00 .00 417.81 .38 .51 .02 410.80
20000.0 3407.0 15051.5 1541.5 668.2 2983.3 415.6 264.1 29.0 407.00

,I .13 5.10 5.05 3.71 .028 .050 .028 .000 403.60 4689.80
.001055 588 . 535. 485. 1 0 0 .00 607.30 5297.10

·SECNO 330.000, 3265 DIVIDEO FLO~, 3301 HV CHANGED MORE THAN HVINS

3302 ~ARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO : .45

I 3470 ENCROACHMENT STATIONS- 4730.5 5174.4 TYPE: TARGET- 443.900
330.000 12.18 417.68 .00 .00 419.23 1.55 1.07 .35 410.00
19000.0 2364.3 13815.9 2819.8 353.1 1403.0 224.1 303.3 35.3 409.30

.14 6.70 9.85 12.58 .028 .050 .028 .000 405.50 4744.55

I, .004646 610 . 555. 560. 2 0 0 .00 351.86 5117.83

·SECNO 332.000

Ii 3470 ENCROACHMENT STATIONS- 4864.5 5279 -,' TYPE- 1 TARGET- 414.600
332.000 13.05 421. 15 .00 .00 422.57 1.42 3.32 .02 412.60
19000.0 1480.3 13889.0 3630.7 177.7 1358.0 516.2 338.6 42.0 412.70

.16 8.33 10.23 7.03 .028 .045 .028 .000 408.10 4865.79

I .004068 700 . 7'53. 850. 3 0 0 .00 408.40 5274.19

SECNO DEPTH C~SEL CRI~S ~SELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL T~A R-BANK ELEV

I
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE .XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

·SECNO 333.000

I 3265 DIVIDED FLOW

I A-l0



I
3301 HV CHANGEO MORE THAN HVINS I
3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO • 1.7' I

4708.4 5411.73410 ENCROACHMENT STATIONS= TYPE= 1 TARGET= 103.300
333.000 1'.50 422.10 .00 .00 423.50 .80 .83 .09 412.90
19000.0 9898.9 8535.4 565.1 1113.4 1518.5 250.2 360.2 46.1 420.80 "

.18 8.44 5.62 2.26 .028 .045 .028 .000 411.20 4155.83
.001388 317. 317. 317. 2 0 0 .00 536.09 5365.05

.SECNO 334.000 I
3265 DIVIOEO FLOW

3410 ENCROACHMENT STATIONS= 4708.4 5411.1 TYPE= TARGET= 703.300 'I
334.000 11.98 423.18 .00 .00 423.86 .68 .35 .02 412.90

19000.0 9184.1 8337.9 817.4 1253.3 1593.5 368.3 319.9 49.7 420.80
.19 1.81 5.23 2.38 .028 .045 .028 .000 411.20 4148.84 I.001128 278. 278. 218. 2 0 0 .00 585.10 5317.45

.SECNO 336.000 II
3265 OIVIDED FLOW

3410 ENCROACHMENT STATIONS= 4680.1 5368.1 TYPE· TARGET= 688.000 \1336.000 11.26 423.96 .00 .00 424.15 .79 .86 .03. 415.10
19000.0 2109.4 14135.1 2155.5 338.0 1943.0 462.7 411.3 56.9 414.10

.21 8.02 1.21 4.66 .028 .045 .028 .000 412.10 4184.00 <,

.002300 583 . 531. 550. 2 0 0 .00 554.44 5343.11

.SECNO 338.000 I
3265 DIVIDED FLOW

3410 ENCROACHMENT STATIONS= 4694.4 5332.3 TYPE· , TARGET= 631.900 I
338.000 10.04 425.04 .00 .00 426.30 1.26 1.41 .14 416.80
19000.0 9313.3 5221.6 4459.1 921.2 769.0 504.1 452.8 63.5 416.60 ,.23 10.1' 6.80 8.85 .028 .045 .028 .000 415.00 4840.86
.002204 615 . 626. 640. 0 0 0 .00 359.36 5332.30

·SECNO 340.000 'I3265 DIVIDED FLOW

3410 ENCROACHMENT STATIONS· 4191.8 5304.6 TYPE= , TARGET= 506.800 ,'I'340.000 11.00 421.00 .00 .00 428.19 1.19 1.88 .01 418.50

19000.0 5341.1 11669.6 1982.7 535.6 1416.6 246.9 488.1 69.4 418.20
.25 9.98 8.24 8.03 .028 .045 .028 .000 416.00 4808.60

.00~261 181. 655. 670. 3 0 0 .00 381. 74 5304.60 I
.SECNO 342.000
3301 HV CHANGED MORE THAN HVINS I
3410 ENCROACHMENT STATIONS= 4111.2 5228.1 TYPE= 1 TARGET= 5'1.500

342.000 10.56 429.36 .00 .00 429.91 .61 1.70 .09 420.80 I19000.0 1580.6 13401.1 4011.1 218.4 2133.1 684.9 528.9 16.2 419.10

.28 1.24 6.28 5.81 .028 .045 .028 .000 418.80 4134.38
.001985 630. 694. 666. 2 0 0 .00 494.32 5228.10

.SECNO 344.000 I
A-11 .1



I
'I 3265 DIVIDED FLOW

I 3470 ENCROACHMENT STATIONS- 4719.3 5214.5 TYPE- TARGET- 495.200
344.000 10.56 429.36 .00 .00 430.28 .93 .21 .09 421. 20
19000.0 13302.3 4808.2 889.5 1571.8 831.8 190.4 536. I 77.3 421.30

.29 8.46 5.78 4.67 .028 .045 .028 .000 418.80 4730.05

1 .001640 180 • 76. 95. 2 0 0 .00 409.76 5214.50

SECNO OEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L'BANK ELEV
Q QL08 QCH QROB ALOB ACH AROB VOL TWA R'BANK ELEV

"

TIME VLOB VCH VR08 XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

·SECNO 350.000

I 3470 ENCROACHMENT STATIONS- 4738.9 5323.6 TYPE- TARGET- 584.700
350.000 9.27 429.47 .00 .00 430.54 1.08 .22 .05 423.00
19000.0 8811.7 8810.7 1377.6 911.5 1245.7 221.8 542.3 78.3 421.30

.29 9.67 7.07 6.21 .028 .045 .028 .000 420.20 4775.37

I .002691 85. 138. lOS. 2 0 0 .00 419.86 5195.23

·SECNO 352.000

I 3470 ENCROACHMENT STATIONS= 4763.8 5226.6 TYPE= I TARGET- 462.800
352.000 9.96 429.76 .00 .00 430.78 1.02 .23 .01 421.50
19000.0 9700.3 8604.6 695.0 1011.5 1346. I 201.8 547.7 79.3 425.50

.30 9.59 6.39 3.44 .028 .040 .028 .000 419.80 4766.56

I, .001961 127 • 74. 80. 2 0 0 .00 428.22 5194.78

.SECNO 354.000

I 3470 ENCROACHMENT'STATIONS= 4753.8 5104.4 TYPE- TARGET= 350.600
354.000 8.59 43 1.19 .00 .00 432. 17 .99 1.38 .01 423.90
19000.0 269.4 18581.7 149.0 42.7 2321.3 28.4 579.8 84. I 426.00

.32 6.30 8.00 5.24 .028 .040 .028 .000 422.60 4761.87

I, .003128 600 • 555. 529. 2 0 0 .00 329.60 5091.47

·SECNO 356.000
, ,I, 3301 HV CHANGEO MORE THAN HVINS

3470 ENCROACHMENT STATIONS= 4935.2 5277.2 TYPE- TARGET- 342.000

I 356.000 8.66 433.46 .00 .00 435.29 1.83 2.87 .25 431.20
19000.0 43.8 12112.3 6843.9 9.8 1185.8 573.7 612.0 89.0 427.40

.33 4.45 10.21 11.93 .028 .040 .028 .000 424.80 4951.42
.0062'9 780. 695 • 550. 2 0 0 .00 311.78 5263.20

'I, .SECNO 358.000
3301 HV CHANGEO MORE THAN HVINS

1 3302 WARNING: CONVEYANCE CHANGE OUTSIOE OF ACCEPTABLE RANGE, KRATIO = 1.49

I
3470 ENCROACHMENT STATIONS- 4712.4 5189.2 TYPE- TARGET= 476.800

358.000 8.62 438.02 .00 .00 439.01 .99 3.59 .13 431.80
19000.0 373.3 12514.0 6112.7 64.1 1697.0 661.2 655.2 96.0 432.40

.36 5.83 7.37 9.25 .028 .040 .028 .000 429.40 4796.27
.002816 952. 930 • 820. 2 0 0 .00 370.75 5167.02

'I ·SECNO 360.000

I
3301 HV CHANGED MORE THAN HVINS
3685 20 TRIALS ATTEMPTED WSEL,CWSEL

I A' '2



3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED
3470 ENCROACHMENT STATIONS~ 4786.3 5186.9 TYPE~ 1 TARGET~ 400.600

360.000 7.90 441. 10 441.10 .00 443.67 2.57 3.07 .47 435.80
19000.0 9269.4 8158.2 15-72.4 632.9 744.8 147.1 685.6 101.2 437.40

.38 14.65 10.95 10.69 .028 .040 .028 .000 433.20 4838.80
.008471 750. 651. 657. 20 11 0 .00 301.02 5139.82

·SECNO 362.000
3301 HV CHANGED MORE THAN HV!NS

3302 IIARNING: CONVEYANCE CHANGE OUTSIOE OF ACCEPTABLE RANGE, KRATIO • 1.91

3470 ENCROACHMENT STATIONS- 4792.6 5224.9 TYPE~ TARGET~ 432.300
362.000 11.41 445.51 .00 .00 446.65 1.14 2.76 .21 437.60
19000.0 8270.2 6913.5 3816.3 869.6 871.6 513.6 715.5 106.2 438.70

.40 9.51 7.93 7.43 .028 .040 .028 .000 434.10 4817.89
.002330 681. 687. 712. 3 0 0 .00 326.86 5144.76

.SECNO 364.000
SECNO OEPTH CIISEL CRIIIS IISELK EG HV HL OlOSS l'BANK ElEV
a aLOB aCH aROB AL08 ACH AR08 VOL TIIA R'BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR IITN ElMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IOC ICONT CORAR TOPIIID ENDST

3301 HV CHANGED MORE THAN HVINS

3302 IIARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO • .58

3470 ENCROACHMENT STATIONS~ 4916.8 5351.6 TYPE~ TARGET' 434.800
364.000 9.97 447.n .00 .00 449.78 2.01 2.87 .26 440.70
19000.0 915.4 9893.8 8190.9 95.4 903.0 678.9 750.3 112.1 445.50

.42 9.59 10.96 12.06 .028 .040 .028 .000 437.80 4916.80
.006863 no. 785. 754. 3 0 0 .00 337.26 5254.06

·SECNO 366.000
3265 01VIOED FLOII

3301 HV CHANGED MORE THAN HVINS

3302 IIARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTA8LE RANGE, KRATIO • 1.49

3470 ENCROACHMENT STATIONS· 4811.2 5333.5 TYPE~ TARGET~ 522.300
366.000 10.07 452.17 .00 .00 453.49 1.33 3.61 .10 448.20
19000.0 5689.1 2026.6 11284.3 644.6 300.9 1149.8 785.5 119.2 446.30

.44 8.83 6.74 9.81 .028 .040 .028 .000 442.10 4811.20
.003102 m . 782. 848. 2 0 0 .00 426.83 5300.06

·SECNO 368.000
3301 HV CHANGED MORE THAN HVINS

I
I
I
I
I
I
I

,I
I
I
I

3302 IIARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTA8LE RANGE, KRATIO· 2.03

A·13

I



I
I 3470 ENCROACHMENT STATIONS= 4649.4 5299.6 TYPE= TARGET- 650.200

368.000 10.94 453.74 .00 .00 454.15 .40 .51 .14 445.80
19000.0 8413.6 2839.9 7746.5 1678.3 625.5 1439.4 811.2 123.9 444.20

I .46 5.01 4.54 5.38 .028 .040 .028 .000 442.80 4649.59
.000750 419. 377 • 353. 2 0 0 .00 634.50 5284.10

·SECNO 370.000

I 3301 HV CHANGED MORE THAN HVINS
3685 20 TRIALS ATTEMPTED WSEL,CWSEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY,I, 3720 CRITICAL DEPTH ASSUMED
3470 ENCROACHMENT STATIONS- 4821.5 5196.1 TYPE= TARGET- 374.600

370.000 9.21 454.21 454.21 .00 456.45 2.24 .86 .55 448.00

I
19000.0 10452.8 5082.4 3464.8 765.9 471.8 448.8 844.5 130.1 450.50

.48 13.65 10.77 7.72 .028 .040 .028 .000 445.00 4825.02
.005987 462 • 538. 627. 20 15 0 .00 366.60 5191.63

I
·SECNO 372.000
3301 HV CHANGED MORE THAN HVINS

I 3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO - 1.58

3470 ENCROACHMENT STATIONS- 4854.5 5270.9 TYPE= TARGET- 416.400

I
372 .000 9.88 457.88 .00 .00 458.64 .76 1.97 .22 450.90
19000.0 459.2 16647.3 1893.5 79.0 2341.6 296.4 872.7 135.2 453.50

.50 5.81 7.11 6.39 .028 .040 .02B .000 448.00 4856.53
.002407 464. 555. 680. 2 0 0 .00 405.63 5262.16

I ·SECNO 374.000
3470 ENCROACHMENT STATIONS- 4863.0 5260.2 TYPE- TARGET= 397.200

I
374.000 9.62 459.02 .00 .00 460.10 1.08 1.37 .10 453.50
19000.0 226.4 7945.2 10828.5 43.8 1055.0 1209.2 904.0 140.1 452.00

.52 5.17 7.53 8.95 .028 .040 .028 .000 449.40 4870.72
•002640 562 • 549. 530. 2 0 0 .00 367.58 5238.29

I 'SECNO 376.000
3470 ENCROACHMENT STATIONS- 4843.9 5225.3 TYPE= TARGET= 381.400

,I 376.000 7.57· 460.67 .00 .00 461.91 1.24 1.76 .05 455.00
19000.0 160.8 16390.4 2448.9 25.1 1869.4 241.5 930.3 144.3 455.00

.53 6.40 8.77 10.14 .028 .040 .028 .000 453.10 4859.74
•004564 520 . 508. 530. 2 0 0 .00 349.80 5209.54

I SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

I
SLOPE XLOBL XLCH XLOBR ITRIAL 10C ICONT CORAR TOPWIO ENOST

'SECNO 378.000

I 3470 ENCROACHMENT STATIONS. 4746.2 5134.9 TYPE· 1 TARGET· 388.700
378.000 7.41 463.61 .00 .00 464.58 .97 2.63 .04 456.20
19000.0 401.9 18412.4 185.7 57.4 2319.3 31.6 965.1 149.7 457.80

.56 7.01 7.94 5.87 .028 .040 .028 .000 456.20 4766.02

I
.003489 665. 686. 353. 3 0 0 .00 363.46 5129.49

·SECNO 380.000

I 3470 ENCROACHMENT STATIONS. 4739.4 5109.6 TYPE· TARGET· 370.200
380.000 6.77 463.77 .00 .00 465.20 1.43 .48 .14 459.00
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I
19000.0 169.2 15078.6 37'52.2 26.6 1695.6 309.8 971.0 150.6 457.80 ,'I

.56 6.37 8.89 12.11 .028 .040 .028 .000 457.00 47'58.57
.005060 145. 116. 110. 2 0 0 .00 341.50 5100.07

·SECNO 390.000 III
3470 ENCROACHMENT STATIONS. 4788.8 5140.0 TYPE. 1 TARGET- 351.200 I

390.000 7.24 464.24 .00 .00 465.74 1.50 .52 .02 457.90 '
19000.0 6517.1 6339.8 6143.1 621.9 772.5 580.1 976.3 151.5 458.60

.56 10.48 8.21 10.59 .028 .040 .028 .000 457.00 4805.66
.003776 80. 98. 190. 2 0 0 .00 324.64 5130.31

·SECNO 392.000 I
3470 ENCROACHMENT STATIONS. 4851.1 5188.0 TYPE. 1 TARGET. 336.900 I

392.000 6.91 465.01 .00 .00 466.66 1.65 .88 .05 459.80
19000.0 5188.6 13488.6 322.8 432.9 1398.8 39.7 984.7 152.9 458.30

.57 11.99 9.64 8.12 .028 .040 .028 .000 458.10 4864.42,
.005613 159. 156. 370. 2 0 0 .00 313.02 5177.44

·SECNO 394.000 ,JII
3265 OIVIDED FLOW

3470 ENCROACHMENT STATIONS. 4643.4 5221.8 TYPE. 1 TARGET- 578.400 'I
394.000 7.18 469.38 .00 .00 470.96 1.58 4.29 .01 462.90
19000.0 466.6 7271.4 11262.0 7'5.5 821.6 1029.6 1022.5 159.6 463.30 I

.59 6.18 8.85 10.94 .028 .040 .028 .000 462.20 4709.48
.004405 1037. 891. 736. 2 0 0 .00 353.05 5206.17 ~

·SECNO 396.000 I
3470 ENCROACHMENT STATIONS- 4766.6 5161.5 TYPE- 1 TARGET- 394.900

396.000 7.97 472.57 .00 .00 473.7'5 1.18 2.73 .06 466.00
19000.0 8506.8 6494.0 3999.2 938.7 842.3 419.0 1058.2 165.9 466.30 I

.62 9.06 7.71 9.55 .028 .040 .028 .000 464.60 4m.39
.003114 928. 772. 610. 2 0 0 .00 373.34 5146.73

CCHV- .150 CEHV· .300 I·SECNO 398.000

3301 HV CHANGED MORE THAN HVINS

3470 ENCROACHMENT STATIONS- 4771.1 5078.8 TYPE. 1 TARGET- 307.700,1
398.000 9.57 474.87 .00 .00 476.93 2.06 2.91 .26 467.10 '
19000.0 11529.4 6668.4 802.2 980.2 585.9 89.1 1090.7 171.3 466.60

.63 11. 76 11.38 9.00 .030 .040 .030 .000 465.30 4801.25 I'
.005166 784. 695. 660. 2 0 0 .00 258.49 5059.74 '

·SECNO 400.000

3470 ENCROACHMENT STATIONS- 4957.1 5225.5 TYPE· 1 TARGET- 268.400 11('
400.000 10.05 477.15 .00 .00 478.83 1.68 1.84 .06 471.10
19000.0 81.4 5263.5 13655.1 17.4 492.7 1325.0 1108.5 173.9 468.40

.65 4.68 10.68 10.31 .030 .035 .030 .000 467.10 4960.65 'I'
.003346 550. 448. 368. 2 0 0 .00 256.38 5217.03

·SECNO 402.000

3301 HV CHANGED MORE THAN HVINS I
402.000 10.16 479.26 .00 .00 482.02 2.77 2.87 .33 473.40
19000.0 367'5.3 9412.1 5912.6 289.5 655.3 492.6 1132.2 177.5 473.30 I

.66 12.70 14.36 12.00 .030 .035 .030 .000 469.10 4918.16
.

A'15j



I
I
I
I
I,
I

I
I
,I
I
I
I
I
I'
I
I
I

.006548 630. 631. 630 . 3 0 0 .00 229.68 5147.83

·SECNO 404.000
SECNO OEPTH CWSEL CRJWS WSELK EG HV HL OLOSS L·8ANK ELEV
0 OL08 OCH OR08 AL08 ACH AROB VOL TWA R'BANK ELEV
TIME VLOB VCH VR08 XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL 10C ICONT CORAR TOPWID ENDST

3301 HV CHANGED MORE THAN HVINS

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO - 1.69

3470 ENCROACHMENT STATIONS- 4825.4 5214.4 TYPE- 1 TARGET- 389.000
404.000 10.99 483.29 .00 .00 484.38 1.09 2.11 .25 478.70
19000.0 9072.6 5304.4 4622.9 1001.1 612.5 716.1 1157.3 181.4 477.50

.68 9.06 8.66 6.46 .030 .035 .030 .000 472.30 4832.22
.002296 582. 592. 567 . 2 0 0 .00 370.79 5203.01

.SECNO 406.000
3301 HV CHANGED MORE THAN HVINS
3685 20 TRIALS ATTEMPTED WSEL,CWSEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED
3470 ENCROACHMENT STATIONS- 4515.1 5062.1 TYPE' 1 TARGET- 547.000

406.000 10.26 484.06 484.06 .00 487.38 3.32 1.77 .67 477.90
19000.0 8248.4 10676.7 74.9 583.6 710.1 12.2 '176.3 184.5 480.40

.69 14.13 15.03 6;13 .030 .035 .030 .000 473.80 4839.86
•008153 258. 618 • 595. 20 9 0 .00 204.23 5044.09

CCHV' .300 CEHV' .500
·SECNO 408.000
3301 HV CHANGED MORE THAN HVINS

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO • 3.67

3470 ENCROACHMENT STATIONS- 4152.8 5040.2 TYPE- TARGET' 887.400
408.000 13.52 488.62 .00 .00 488.88 .26 .58 .92 47;.20
19000.0 15581.5 2932.2 486.3 4278.3 504.5 125.3 1203.0 189.0 476.60

.71 3.64 5.81 3.88 .035 .035 .035 .000 47;.10 4152.80
.000604 350 . 445. 616. 2 0 0 .00 881.03 5033.83

SEeNO DEPTH eWSEL eRIWS WSELK EG HV HL OLOSS L·BANK ELEV
0 OLOB oeH OROB ALOB AeH AROB VOL TWA R'BANK ELEV
TIME VL08 veH VROB XNL XNeH XNR WTN ELMIN SSTA
SLOPE XLOBL XLeH XLOBR ITRIAL IDe leONT eORAR TOPWID ENDST

A·'6



I
T1 COUNTY OF SAN OIEGO ZONE 2 - FEMA 100-YR FLOOO IT2
T3

IJ1 ICHECK INO NINV IDIR STRT METRIC HVINS 0 IISEL FO
3. 394.4

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC ISII CHNIM ITRACE I15. -1 .-
SECNO DEPTH CIISEL CRIIiS IISELK EG HV HL OLOSS L-BANK ELEV ,I0 OLOB OCH OROB ALOB ACH AROB VOL TIIA R-BANK ELEVTIME VLOB VCH VROB XNL XNCH XNR IITN ELMIN SSTASLOPE XLOBL XLCH XLOBR ITRIAL 10C ICONT CORAR TOPIiID ENDST

·PROF 2 I0
CCHV= .150 CEHV= .300 I·SECNO 300.000
3720 CRITICAL DEPTH ASSUMED
3470 ENCROACHMENT STATIONS= 4627.2 5085.8 TYPE= 1 TARGET= 458.600 11UPPER SAN DIEGO RIVER AT THE CONFLUENCE OF SAN VINCENTE CREEK

300.000 9.77 399.17 399.17 398.81 402.07 2.90 .00 .00 395.•6031000.0 16799.7 14200.3 .0 1123.9 1187.4 .0 .0 .0 401.70.00 14.95 11.96 .00 .030 .050 .000 .000 389.40 4627.20.012796 O. O. O. 0 19 0 .00 434.30 5061. 50 I·SECNO 302.000
3301 HV CHANGED MORE THAN HVINS I7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED
3470 ENCROACHMENT STATIONS= 4798.2 5066.6 TYPE= TARGET= 268.400 I302.000 12.40 405.00 405.00 402.63 408.96 3.96 5.38 .32 397.8031000.0 18468.0 12394.3 137.7 1032.4 976.5 21.8 25.6 4.2 400.50.01 17.89 12.69 6.32 .030 .050 .035 .000 392.60 4800.30

I.008555 550. 481. 295 • 2 11 0 .00 262.40 5062.70

CCHV= .300 CEHV= .500
·SECNO 304.000

I3301 HV CHANGED MORE THAN HVINS

3302 IIARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.51 I
3470 ENCROACHMENT STATIONS= 4880.0 5237.7 TYPE= 1 TARGET= 357.700304.000 14.53 408.13 .00 404.74 410.04 1.91 .46 .62 396.40 I31000.0 11296.7 12040.5 7662.8 858.6 1179.3 871.0 30.7 4.7 395.50.01 13.16 10.21 8.80 .030 .050 .035 .000 393.60 4882.02·.003737 59. 121. 75. 6 0 0 .00 355.68 5237.70
·SECNO 306.000 I3301 HV CHANGEO MORE THAN HVINS
3685 20 TRIALS ATTEMPTED IISEL,CIISEL 'I3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED
3470 ENCROACHMENT STATIONSa 4908.5 5270.9 TYPEa TARGETa 362.400

IASHI/OOO NORMAL BRIDGE X-SEC. 1 FCCT D/S OF BRIDGE.
306.000 14.38 411.58 411. 58 409.50 414.90 3.32 .14 .71 397.40
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I
I
I
I
I,
I
I
I,
I
I
,I
I
.1
I
'I'
I
I
I
I

31000.0
.01

.006884
11383.5
16.90
30.

673.6
.030
20

4783.4
14.53
30.

14833.1
12.62
25.

CCHV- .300 CEHV- .500
·SECNO 308.000
BTCARO, BRIDGE STENCL- 4908.50 STENCR-

329.2
.050

5

3370 NORMAL BRIDGE, NRO- 23 MIN ELTRD- 406.20 MAX ELLC-
5270.90

3685 20 TRIALS ATTEMPTEO WSEL,CWSEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED
3470 ENCROACHMENT STATIONS- 4908.5 5270.9 TYPE-

ASHIIOOONORMAL BRIOGE X-SEC. INSIDE BRIDGE.
308.000 17.44 414.64 414.64 413.07
31000.0 7023.1 983.1 22993.8 487.3

.01 14.41 4.15 14.64 .025
.005286 2. 2. 2. 20

·SECNO 310.000
BTCARD, BRIDGE STENCL- 4864.80 STENCR.
3301 HV CHANGED MORE THAN HVINS

417.85
237.2
.050
21

5270.90

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE,
SECNO
Q

TIME
SLOPE

DEPTH
QLOB
VLOB
XLOBL

CWSEL
QCH
VCH
XLCH

CRIIiS
QROB
VROB
XLOBR

IISELK
ALOB
XNL
ITRIAL

3370 NORMAL 8RIDGE, NRD- 23 MIN ELTRD' 406.20 MAX ELLC-

3470 ENCROACHMENT STATIONS. 4864.8 5270.9 TYPE.

EG
ACH
XNCH
IDC

11~.1
.035

o

399.40

TARGET'
3.21

1570.8
.025

o

KRATIO •
HV
AROB
XNR
ICONT

399.40

1 TARGET.
4677 BRIDGE DECK DEFINITION ERROR AT STATIONS 5011.40 5011.50

ASHIIOODBRIDGE MODELED IIITHRECTANGULAR EFFECTIVE FLOW AREA
310.000 19.95 417.25 .00 415.05 418.57 1.32
31000.0 9304.7 794.4 20900.9 1015.5 295.0 2221.8

.01 9.16 2.69 9.41 .025 .050 .025
.001428 78. 78. 56. 14 0 0

·SECNO 312.000
3470 ENCROACHMENT STATIONS. 4864.8 5270.9 TYPE.

ASHIIOODNORMAL BRIDGE X-SEC OUTSIDE BRIDGE
312.000 20.31 417.61 .00 415.38
31000.0 8583.3 2647.9 19768.9 1060.4

.01 8.09 5.70 8.54 .025
.001"7 2. 2. 2. 2

CCHV. .300 CEHV. .500
·SECNO 314.000
3470 ENCROACHMENT STATIONS.

314.000 20.53 418.23
31000.0 9170.9 8485.4

.01 7.02 5.54
.000618 27. 21.

4869.4
.00

13343.7
5.79
25.

5270.9 TYPE-
415.89 418.81
1305.9 1532.0
.030 .050
2 0

·SECNO 315.000

418.65
464.6
.050

o

3470 ENCROACHMENT STATIONS' 4817.9 5270.9 TYPE'
315.000 20.63 418.43 .00 416.01 418.90

TARGET·
1.05

2316.0
.025

o

TARGET.
.58

2306.5
.030

o

TARGET'
.47

A-18

32.3
.000
.00

.01
32.4
.000

-162.04

1.92
HL
VOL
IITN
CORAR

.15
36.7
.000

-161.31

.00
36.8
.000
.00

401.500
.02
39.4
.000
.00

5.0
397.20
362.40

362.400
.03
5.0

397.20
362.40

OLOSS
TIIA
ELMIN
TOPIiID

406.100

.57
5.5

397.30
406.10

406.100
.08
5.6

397.30
406.10

.14
5.8

397.70
401.50

453.000
.05

397.20
4908.50
5270.90

408.20
397.20
4908.50
5270.90

L-BANK ELEV
R-BANK ELEV
SSTA
ENDST

408.30
397.30
4864.80
5270.90

408.30
397.30
4864.80
5270.90

397.80
397.80
4869.40
5270.90

.03 397.90



31000.0
.02

.000503
11079.1

6.02
225.

7708.8
5.01
39.

·SECNO 316.000

3470 ENCROACHMENT STATIONS-
COUNTY NORMAL 8RIOGE.

316.000 20.55 418.45
31000.0 11081.8 m7.3

.02 6.06 5.05
.000513 34. 34.

·SECNO 317.000
BTCARO, BRIOGE STENCL-

12212.0
5.24
15.

1839.1
.030

2

1539.1
.050

o

4817.9 5270.9 TYPE-
1 FOO; OIS OF BRIDGE.

.00 416.02
12180.9 1827.4

5.27 .030
34. 0

4817.90 STENCR-

418.92
1533.0
.050

o

3370 NORMAL BRIDGE, NRO- 25 MIN ELTRD= 410.50 MAX ELLC=

5270.90

3470 ENCROACHMENT STATIONS' 4817.9 5270.9 TYPE-
4677 BRIDGE DECK DEFINITION ERROR AT STATIONS

COUNTY NORMAL BRIDGE. INSIDE BRIDGE.
317.000 20.42 418.32 .00 415.93
31000.0 13716.5 3276.3 14007.2 1756.2

.02 7.81 2.60 6.45 .030
.000878 2. 2. 2. 7

·SECNO 318.000

5037.20
419.04
1261.9

.050
o

232B.8
.030

o

TARGET=
.47

2309.9
.030

o

407.00

1 TARGET-
5037.30

.72
2172.0
.030

o

3302 ~ARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO·

3370 NORMAL BRIDGE, NRD. 0 MIN ELTRD- 410.50 MAX ELLC. 407.00

3470 ENCROACHMENT STATIONS. 4817.9
COUNTY BRIDGE INSIDE BRIDGE UIS

318.000 20.39 418.29 .00
31000.0 10076.6 5241.1 15682.3

.02 7.40 4.16 8.31
.002364 25. 18. 30.

SECNO
o
TIME
SLOPE

DEPTH
OLOB
VLOB
XLOBL

C~SEL
OCH
VCH
XLCH

·SECNO 319.000

CRI~S
OROB
VROB
XLOBR

5270.9 TYPE-
415.91
1362.1
.030

2

~SELK
ALOB
XNL
ITRIAL

419.15
1258.6
.050

o
EG
ACH
XNCH
IDC

TARGET-
.B6

1886.1
.030

o
HV
AROB
XNR
ICONT

49.7 6.5
.000 397.80
.00 453.00

453.000
.02 .00
54.1 6.9
.000 397.90
.00 453.00

.00
54.3
.000

'260.40

.61

.04
57.2
.000

-926.83
HL
VOL
~TN
CORAR

3302 ~ARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 2.22

3470 ENCROACHMENT STATIONS-
COUNTY NORMAL BRIDGE.

319.000 20.82 418.82
31000.0 11072.6 7641.8

.02 5.93 4.92
.000479 2. 2.

·SECNO 320.000

3470 ENCROACHMENT STATIONS-
320.000 21.10 418.90
31000.0 11952.7 8970.3

.02 5.65 4.64
.000471 50. 45.

CCHV= .150 CEHV.

4817.9 5270.9 TYPE·
1 FOOT UIS OF BRIDGE.

.00 416.31
12285.6 1867.4

5.17 .030
2. 2

4780.0
.00

10077.0
4.84
30.

.300

419.2B
1553.6
.050

o

5270.9 TYPE-
416.36 419.31
2115.5 1932.6

.030 .050
2 0

TARGET-
.45

2374.4
.030

o

TARGET:
.41

2083.4
.030

o

A·19

.00
57.4
.000
.00

490.900
.02

63.0
.000
.00

453.000

.12
6.9

397.90
453.00

453.000
.07
7.2

397.90
453.00

OLOSS
T~A
ELMIN
TOP~ID

453.000
.12
7.2

398.00
453.00'

.01
7.6

397.80
490.90

I
397.90
4817.90
5270.90

:1
I
I39B.00

398.00
4817.90
5270.90

"

I

410.90
410.90
4817.90
5270.90

"

"

I
I

410.90
410.90

4817.90
5270.90

I
IL'BANK ELEV

R'BANK ELEV
SSTA
ENDST I

398.10
398.10
4817.90
5270.90

'I
I
'I

401.30
402.90
4780.00
5270.90

I
I
I



I
I ·SECNO 322.000

I
3470 ENCROACHMENT STATIONS- 4634.3 5241.1 TYPE- 1 TARGET- 606.800

322.000 19.82 419.22 .00 416.59 419.39 .18 .05 .03 407.40
31000.0 374.0 29323.0 1303.0 971.0 8653.4 396.6 88.7 9.4 406.40

.04 .39 3.39 3.29 .300 .050 .030 .000 399.40 4634.30
.000275 165. 133. 130. 2 0 0 .00 606.80 5241.10

I ·SECNO 324.000

I
3302 IIARNING: CONVEYANCE CHANGE OUTSIOE OF ACCEPTABLE RANGE, KRATIO - .50

3470 ENCROACHMENT STATIONS- 4540.6 5240.8 TYPE- TARGET- 700.200
324.000 17.49 419.19 .00 416.57 419.70 .51 .21 .10 404.00

I 31000.0 3685.9 25393.8 1920.3 3923.5 4067.2 551.6 180.6 15.2 415.30
.06 .94 6.24 3.48 .300 .050 .030 .000 401.70 4540.60

.001091 465. 445 . 70. 2 0 0 .00 700.20 5240.80

I SECNO OEPTH CIISEL CRIIiS IISELK EG HV HL OLOSS L'BANK ELEV
C CLOB CCH CRaB ALOB ACH ARaB VOL TIIA R·8ANK ELEV
TIME VL08 VCH VROB XNL XNCH XNR IITN ELMIN SSTA
SLOPE XL08L XLCH XL08R ITRIAL 10C ICONT CORAR TOPIiIO ENOST

I 'SECNO 326.000

I
3470 ENCROACHMENT STATIONS- 4628.1 5378.4 TYPE- TARGET- 750.300

326.000 17.59 419.69 .00 416.97 420.08 .39 .36 .02 413.50
31000.0 1377.1 24982.0 4640.8 1861.4 4685.4 1175.6 251.9 21.2 410.60

.08 .74 5.33 3.95 .300 .050 .030 .000 402.10 4628.10
.000854 407 • 386. 280. 2 0 0 .00 750.30 5378.40

I CCHV- .150 CEHV- .300
·SECNO 328.000

I 3470 ENCROACHMENT STATIONS- 4689.8 5297.1 TYPE- TARGET- 607.300
328.000 16.51 420.11 .00 417.43 420.58 .47 .48 .02 410.80
31000.0 6636.1 19762.8 4601.1 1080.7 3650.2 961.6 334.9 29.5 407.00

.'1 6.14 5.41 4.78 .028 .050 .028 .000 403.60 4689.80

I .000929 588 . 535. 485. 2 0 0 .00 607.30 5297.10

·SECNO 330.000

I 3301 HV CHANGEO MORE THAN HVINS

3302 IIARNING: CONVEYANCE CHANGE OUTSIOE OF ACCEPTA8LE RANGE, KRATIO - .48

I 3470 ENCROACHMENT STATIONS· 4730.5 5174.4 TYPE- TARGET- 443.900
330.000 14.73 420.23 .00 417.68 421.90 1.68 .96 .36 410.00
31000.0 7973.2 18237.9 4788.9 893.4 1735.0 396.6 391.7 36.4 409.30

I .12 8.92 10.51 12.07 .028 .050 .028 .000 405.50 4730.50
.003988 610 • 555. 560. 2 0 0 .00 443.90 5174.40, ·SECNO 332.000

3470 ENCROACHMENT STATIONS- 4864.5 5279.1 TYPE' TARGET- 414.600
332.000 15.11 423.21 .00 421.15 425.02 1.81 3.08 .04 412.60
31000.0 3293.3 18596.2 9110.5 329.0 1619.4 958.5 443.8 44.0 412.70

I .14 10.01 11.48 9.51 .028 .045 .028 .000 408.10 4864.50
.004055 700. 753. 850. 3 0 0 .00 414.60 5279.10

·SECNO 333.000

I 3301 HV CHANGED MORE THAN HVINS

I A·20



I
3302 IIARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO • 1.71 I
3470 ENCROACHMENT STATIONS' 4708.4 5411. 7 TYPE- 1 TARGET. 703.300

333.000 13.83 425.03 .00 422.70 425.98 .95 .83 .13 412.90 I31000.0 14922.2 12128.2 3949.6 1587.8 1878.6 959.7 475.5 48.8 420.80

.16 9.40 6.46 4.12 .028 .045 .028 .000 411.20 4722.27
.001379 371. 371. 371. 2 0 0 .00 689.43 5411.70

·SECNO 334.000 I
3470 ENCROACHMENT STATIONS- 4708.4 5411. 7 TYPE' TARGET' 703.300

334.000 14.35 425.55 .00 423.18 426.35 .80 .35 .02 412.90 .'31000.0 14624.9 11725.0 4650.0 1689.5 1957.8 1135.2 504.9 53.2 420.80

.17 8.66 5.99 4.10 .028 .045 .028 .000 411. 20 4714.89
.001123 278. 278. 278. 2 0 0 .00 696.81 5411..70

.SECNO 336.000 I
3470 ENCROACHMENT STATIONS' 4680.7 5368.7 TYPE' TARGET' 688.000

336.000 13.57 426.27 .00 423.96 427.21 .94 .82 .04 415.10 I31000.0 4626.6 19091.6 7281.8 502.2 2398.2 1175.9 560.7 61.4 414.70

.19 9.21 7.96 6.19 .028 .045 .028 .000 412.70 4774.41
.002080 583. 531. 550. 2 0 0 .0.0 594.29 5368.70

·SECNO 338.000 I
3301 HV CHANGED MORE THAN HVINS

3470 ENCROACHMENT STATIONS' 4694.4 5332.3 TYPE' TARGET' 637.900 I
338.000 12.20 427.20 .00 425.04 428.78 1.57 1.38 .19 416.80

31000.0 14207.8 7640.9 9151.4 1190.1 950.4 1110.0 613.5 69.3 416.60
.20 11.94 8.04 8.24 .028 .045 .028 .000 415.00 4832.42 I.002324 615. 626. 640. 2 0 0 .00 499.88 5332.30

SECNO DEPTH CIISEL CRIIiS IISELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOl. TIIA R'BANK ELEV ITIME VLOB VCH VROB XNL XNCH XNR IITN ELMIN SSTA
SI.OPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPIiIO ENOST

·SECNO 340.000
3470 ENCROACHMENT STATIONS' 4797.8 5304.6 TYPE' TARGET· 506.800 I

340.000 13.19 429.19 .00 427.00 430.69 1.50 1.91 .01 418.50

30600.0 8916.2 16465.3 5218.5 760.8 1755.4 698.7 665.2 71.3 418.20

.22 11.72 9.38 7.47 .028 .045 .028 .000 416.00 4797.87 I.003183 781. 655. 670. 3 0 0 .00 506.73 5304.60

·SECNO 342.000

3301 HV CHANGED MORE THAN HVINS ,J
3470 ENCROACHMENT STATIONS' 47.17.2 5228.7 TYPE- 1 TARGET- 511.500 I342.000 12.78 431. 58 .00 429.36 432.44 .85 1.65 .10 420.80

30600.0 2801.1 19222.4 8576.5 326.8 2670.4 1146.2 722.4 85.1 419.70
.25 8.57 7.20 7.48 .028 .045 .028 .000 418.80 4727.09

.001932 630 • 694. 666. 2 0 0 .00 501.61 5228.70

·SECNO 344.000
,

3470 ENCROACHMENT STATIONS- 4719.3 5214.5 TYPE' TARGET' 495.200 I344.000 12.71 431.51 .00 429.36 432.78 1.28 .22 .13 421.20
30600.0 20533.2 7079.6 2987.2 2030.7 1030.7 568.0 732.4 86.4 421.30

.25 10.11 6.87 5.26 .028 .045 .028 .000 418.80 4721.61
.001740 .·180. 76. 95. 2 0 0 .00 492.89 5214.50

I
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.1
I ·SECNO 350.000

3470 ENCROACHMENT STATIONS. 4738.9 5323.6 TYPE- TARGET· 584.700

I
350.000 11.46 431.66 .00 429.47 433.03 1.37 .22 .03 423.0030600.0 13922.9 12606.7 4070.4 1254.8 1570.7 621.5 741.2 87.6 421.30.26 11.10 8.03 6.55 .028 .045 .028 .000 420.20 4749.31.002543 85. 138. 105. 2 0 0 .00 550.74 5300.05

I ·SECNO 352.000
3470 ENCROACHMENT STATIONS- 4763.8 5226.6 TYPE' TARGET- 462.800

352.000 12.07 431.87 .00 429.76 433.26 1.39 .23 .01 421.50

I 30600.0 14633.6 13254.5 2711.9 1296.5 1716.2 496.5 748.7 88.7 425.50.26 11.29 7.72 5.46 .028 .040 .028 .000 419.80 4763.80.002071 127. 74. 80 . I 0 0 .00 462.80 5226.60

I SECNO OEPTH CIISEL CRIIiS IISELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TIIA R'BANK ELEVTIME VLOB VCH VROB XNL XNCH XNR IITN ELMIN SSTASLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPIIJD ENDST

I ·SECNO 354.000
3470 ENCROACHMENT STATIONS. 4753.8 5104.4 TYPE- TARGET- 350.600

,I 354.000 10.67 433.27 .00 431. 19 434.81 1.54 1.50 .04 423.9030600.0 560.5 29649.2 390.3 70.7 2961.7 55.9 791.3 93.8 426.00.27 7.93 10.01 6.98 .028 .040 .028 .000 422.60 4758.51.003536 600. 555 . 529. 2 0 0 .00 337.37 5095.88

I ·SECNO 356.000
3301 HV CHANGED MORE THAN HVINS

I 3470 ENCROACHMENT STATIONS- 4935.2 5277 .2 TYPE' 1 TARGET- 342.000356.000 10.72 435.52 .00 433.46 438.09 2.57 2.97 .31 431.2030600.0 236.3 18415.4 11948.4 35.8 1558.2 829.4 833.9 98.9 427.40

I .29 • 6.60 11.82 14.41 .028 .040 .028 .000 424.80 4943.54.005784 780. 695. 550. 2 0 0 .00 324.35 5267.89

I
·SECNO 358.000
3301 HV CHANGED MORE THAN HVINS

:1 3302 IIARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO • 1.46

3470 ENCROACHMENT STATIONS- 4712.4 5189.2 TYPE- I TARGET- 476.800358.000 10.90 440.30 .00 438.02 441.67 1.37 3.41 .18 431.80

I 30600.0 1006.1 19397. I 10'96.8 165.3 2232.' 937. I 893.2 '07.0 432.40.32 6.09 8.69 '0.88 .028 .040 .028 .000 429.40 47'8.40.002714 952. 930. 820. 2 0 0 .00 459.20 5177.59

I ·SECNO 360.000
330' HV CHANGED MORE THAN HVINS

I 3685 20 TRIALS ATTEMPTED IISEL,CIISEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

I 3470 ENCROACHMENT STATIONS- 4786.3 5186.9 TYPE- , TARGET· 400.600360.000 9.78 442.98 442.98 441. '0 446.48 3.50 2.91 .64 435.8030600.0 14829. , 12542., 3228.8 872.9 989.0 237.5 935.' 1'3.0 437.40.33 '6.99 12.68 '3.59 .028 .040 .028 .000 433.20 4833.49.00778' 750. 651. 657. 20 8 0 .00 309.29 5'42.78I
A-22
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3301 HV CHANGEO MORE THAN HVINS

3302 IIARNING: CONVEYANCE CHANGE OUTSIOE OF ACCEPTABLE RANGE, KRATIO • 1.72

3470 ENCROACHMENT STATIONS' 4825.4 5214.4 TYPE· 1 TARGET' 389.000
404.000 13.42 485.72 .00 483.29 487.07 1.35 1.87 .31 478.70
29800.0 13517.5 7394.4 8888.1 1342.0 m.9 1127.1 1578.6 199.5 4n.50

.59 10.07 9.51 7.89 .030 .035 .030 .000 472.30 4826.90
.002011 582. 592. 567. 3 0 0 .00 386.71 5213.60

*SECNO 406.000
3301 HV CHANGED MORE THAN HVINS
3685 20 TRIALS ATTEMPTED IISEL,CIISEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED
3470 ENCROACHMENT STATIONS' 4515.1 5062.1 TYPE' TARGET' 547.000

406.000 13.75 487.55 487.55 484 .06 490.14 2.59 1.28 .37 4n.90
29800.0 14819.1 14648.4 332.5 1282.3 1027.1 46.8 1607.2 203.6 480.40

.60 11.56 14.26 7.11 .030 .035 .030 .000 473.80 4515.10
.004486 258. 618. 595. 20 8 0 .00 535.38 5050.48

CCHV' .300 CEHV=
*SECNO 408.000

.500

3301 HV CHANGED MORE THAN HVINS

3302 IIARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO· 2.88

3470 ENCROACHMENT STATIONS'
408.000 15.89 490.99
29800.0 25448.6 3651.8

.62 4.08 6.13
.000539 350. 445.

4152.8
.00

699.6
4.11
616.

5040.2 TYPE'
488.62 491.29
6236.6 595.4
.035 .035

2 0

*** ••••• ** •••••••••••••••••••••••• **.
HEC-2 IIATER SURFACE PROFILES
Version 4.6.2; May 1991•••••• ** •••••••••••••••• **** •••••••••

TARGET.
.30

170.3
.035

o

887.400
.46

1647.2
.000
.00

.69 475.20
209.6 476.60
475.10 4152.80
883.47 5036.27
THIS RUN EXECUTEO 21AUG96

NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INOICATES MESSAGE IN SUMMARY OF ERRORS LIST

UPPER SAN OIEGO RIVER 10
SUMMARY PRINTOUT TA8LE 150

I
,I
I
I
,I
I
I
I
I
I

I
I
.1

SECNO XLCH ELTRD ELLC ELMIN Q CIISEL CRIIIS EG 10*KS VCH AREA

300.000 .00 .00 .00 389.40 20000.00 398.81 .00 400.19 67.04 8.38 2156.16
* 300.000 .00 .00 .00 389.40 31000.00 399.17 399.17 402.07 127.96 11.96 2311.24

* 302.000 480.90 .00 .00 392.60 20000.00 402.63 402.63 405.86 103.48 11.68 1444.01
* 302.000 480.90 .00 .00 392.60 31000.00 405.00 405.00 408.96 85.55 12.69 2030.79

304.000 120.70 .00 .00 393.60 20000.00 404.74 .00 406.90 63.97 10.99 1744.13
* 304.000 120.70 .00 .00 393.60 31000.00 408.13 .00 410.04 37.37 10.21 2908.87

* 306.000 30.00 .00 .00 397.20 20000.00 409.50 409.50 412.39 74.15 13.59 1472.65
* 306.000 30.00 .00 .00 397.20 31000.00 411.58 4".58 414.90 68.84 14.53 21n.95

A·26

2442.T;
2740\1;
1966.
3351.6;
25001_5070
2322.5~
3736;1

I



I
I ·SECNO 362.000

I
3301 HV CHANGEO MORE THAN HVINS

3302 WARNING: CONVEYANCE CHANGE OUTSIOE OF ACCEPTABLE RANGE, KRATIO - 1.89

I 3470 ENCROACHMENT STATIONS- 4792.6 5224.9 TYPE- TARGET- 432.300
362.000 13.81 447.91 .00 445.51 449.36 1.45 2.57 .31 437.60
30600.0 13082.7 9809.1 7708.2 1208.2 1095.5 916.8 977.2 118.9 438.70

.35 10.83 8.95 8.41 .028 .040 .028 .000 434.10 4792.60

I .00218B 681. 687. 712. 2 0 ,0 .00 432.30 5224.90

.SECNO 364.000

I 3301 HV CHANGEO MORE THAN HVINS

3302 WARNING: CONVEYANCE CHANGE OUTSIOE OF ACCEPTABLE RANGE, KRATIO - .59

I 3470 ENCROACHMENT STATIONS- 4916.8 5351.6 TYPE- TARGET- 434.800
364.000 11.89 449.69 .00 447.77 452.41 2.73 2.67 .38 440.70

,I 30600.0 2063.2 14413.9 14122.8 181.9 1161.1 988.4 1026.3 125.7 445.50
.36 11.34 12.41 14.29 .028 .040 .028 .000 437.80 4916.80

.006300 770. 785. 754. 3 0 0 .00 341.82 5258.62

I ·SECNO 366.000
3301 HV CHANGEO MORE THAN HVINS

I
SECNO OEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
0 OLOB QCH OROB ALOB ACH AROB VOL TWA R'BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL 10C ICONT CORAR TOPWIO ENOST

I 3302 WARNING: CONVEYANCE CHANGE OUTSIOE OF ACCEPTABLE RANGE, KRATIO - 1.53

3470 ENCROACHMENT STATIONS- 4811.2 5333.5 TYPE- TAjlGET- 522.300
366.000 12.15 454.25 .00 452.17 455.80 1.55 3.21 .18 448.20

I
30600.0 9547.4 3097.0 17955.6 955.8 404.6 1736.4 1077.0 133.7 446.30

.39 9.99 7.66 10.34 .02B .040 .028 .000 442.10 4811.20
.002701 773. 7B2 • 848. 3 0 0 .00 504.28 5315.48

I ·SECNO 368.000
3301 HV CHANGEO MORE THAN HVINS

I 3302 WARNING: CONVEYANCE CHANGE OUTSIOE OF ACCEPTABLE RANGE, KRA'ilO = 1.87

3470 ENCROACHMENT STATIONS- 4649.4 5299.6 TYPE- TARGET- 650.200

I 368.000 13.09 455.89 .00 453.74 456.45 .56 .50 .15 445.80
30600.0 13978.2 4050.2 12571.6 2323.6 768.0 2034.3 1113.1 138.7 444.20

.41 6.02 5.27 6.18 .028 .040 .028 .000 442.80 4649.59
•000770 419 • 377. 353. 2 0 0 .00 650.01 5299.60

" ·SECNO 370.000
3301 HV CHANGEO MORE THAN HVINS

I 3685 20 TRIALS ATTEMPTED WSEL,CWSEL
3693 PR08ABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

I 3470 ENCROACHMENT STATIONS- 4821. 5 5196.1 TYPE- 1 TARGET- 374.600
370.000 10.79 455.79 455.79 454.21 458.78 2.99 .88 .73 448.00

I
A·23



I
30200.0 15420.6 7068.9 7710.5 972.3 573.4 726.6 1158.7 145.1 450.50 I

.42 15.86 12.33 10.61 .028 .040 .028 .000 445.00 4821.91
.006043 462. 538. 627. 20 15 0 .00 372.17 5194.08

·SECNO 372.000 I
SECNO OEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV

IQ QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC lCONT CORAR TOPWID ENDST

3301 HV CHANGED MORE THAN HVINS I3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO - 1.57

3470 ENCROACHMENT STATIONS- 4854.5 5270.9 TYPE- TARGET- 416.400

I372.000 12.00 460.00 .00 457.88 461. 10 1.10 2.03 .28 450.90
30200.0 977.8 25241.0 3981.3 130.8 2986.5 469.3 1196.6 150.3 453.50

.43 7.47 8.45 8.48 .028 .040 .028 .000 448.00 4854.50
•002460 464 • 555. 680. 2 0 0 .00 412.51 5267.01

·SECNO 374.000 I
3470 ENCROACHMENT STATIONS- 4863.0 5260.2 TYPE· TARGET- 397.200

374.000 11.68 461.08 .00 459.02 462.61 1.54 1.38 .13 453.50 I30200.0 529.2 11743.8 17927.0 82.8 1332.5 1672.2 1238.2 155.3 452.00
.45 6.39 8.81 10.72 .028 .040 .028 .000 449.40 4864.77

.002648 562. 549. 530. 2 0 0 .00 387.31 5252.08

·SECNO 376.000 I
3470 ENCROACHMENT STATIONS- 4843.9 5225.3 TYPE= TARGET= 381.400

376.000 9.57 462.67 .00 460.67 464.44 1.77 1.76 .07 455.00 I30200.0 359.0 25490.6 4350.4 46.0 2443.5 358.6 1273.3 159.7 455.00
.46 7.80 10.43 12.13 .028 .040 .028 .000 453.10 4856.60

.004521 520. 508. 530. 2 0 0 .00 360.40 5217.01

·SECNO 378.000 I
3470 ENCROACHMENT STATIONS= 4746.2 5134.9 TYPE= TARGET- 388.700

378.000 9.52 465.72 .00 463.61 467.12 1.40 2.63 .05 456.20 I30200.0 789.8 28982.9 427.3 94.6 3029.1 58.7 1319.2 165.2 457.80
.48 8.35 9.57 7.28 .028 .040 .028 .000 456.20 4761.62

.003551 665 • 686. 353. 2 0 0 .00 371.81 5133.43

·SECNO 380.000 I
SECNO DEPTH CIISEL CRIWS IISELK EG HV HL OlOSS l-BANK ELEV
Q QL08 QCH QROB AL08 ACH AROB VOl. TWA R-8ANK ELEV ITIME VLD8 VCH . VROB XNL XNCH XNR IITN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC lCONT CORAR TOPWID ENDST

3301 HV CHANGEO MORE THAN HVINS I3470 ENCROACHMENT STATIONS· 4739.4 5109.6 TYPE· TARGET· 370.200
380.000 8.79 465.79 .00 463.77 467.78 1.99 .48 .18 459.00
30200.0 425.9 23746.5 6027.6 53.8 2250.1 426.0 1327.1 166.2 457.80

.48 7.92 10.55 14.15 .028 .040 .028 .000 457.00 4753.87
"•004887 145. 116• 110. 2 0 0 .00 350.03 5103.90

·SECNO 390.000 I3470 ENCROACHMENT STATIONS= 4788.8 5140.0 TYPE· TARGET- 351.200
390.000 9.18 466.18 .00 464.24 468.34 2.17 .51 .05 457.90
30200.0 10610.3 9685.3 9904.4 838.9 992.1 780.4 1334.1 167.1 458.60

.49 12.65 9.76 12.69 .028 .040 .028 .000 457.00 4802.12 I.003827 80. 98. 190. 2 0 0 .00 332.45 5134.57

A-24
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I
I

·SECNO 392.000

I 3470 ENCROACHMENT STATIONS= 4851. 1 5188.0 TYPE- TARGET- 336.900
392.000 8.80 466.90 .00 465.01 469.32 2.41 .90 .07 459.80
30200.0 8697.0 20872.0 ~31 .0 595.8 1809.6 65.3 1345.4 168.5 458.30

.49 14.60 11.53 9.66 .028 .040 .028 .000 458.10 4860.91

1 .005696 159. 156. 370. 2 0 0 .00 319.88 5180.78

·SECNO 394.000

I 3265 DIVIDED FLOW

3470 ENCROACHMENT STATIONS- 4643.4 5221.8 TYPE- TARGET- 578.400

I 394.000 9.17 471.37 .00 469.38 473.51 2.13 4.15 .04 462.90
30200.0 1298.6 10744.5 18156.9 194.0 1062.7 1413.9 1396.6 175.7 463.30

.51 6.69 10.11 12.84 .028 .040 .028 .000 462.20 4687.21
•004080 1037 • 891. 736. 2 0 0 .00 392.42 5210.55

I ·SECNO 396.000
3470 ENCROACHMENT STATIONS- 4766.6 5161.5 TYPE- TARGET= 394.900

I, 396.000 9.92 474.52 .00 472.57 476.20 1.68 2.62 .07 466.00
30200.0 14175.4 9621. 5 6403.2 1299.1 1071.5 569.9 1445.3 182.6 466.30

.53 10.91 8.98 11.24 .028 .040 .028 .000 464.60 4766.60
.003064 928. 772. 610. 2 0 0 .00 384.61 5151.21

I CCHV- .150 CEHV= .300
·SECNO 398.000

I
3301 HV CHANGED MORE THAN HVINS

3470 ENCROACHMENT STATIONS- 4771. 1 5078.8 307.700TYPE- TARGET-
398.000 11.23 476.53 .00 474.87 479.78 3.25 3.11 .47 467.10

I 30200.0 18951.6 9716.7 1531.7 1270.8 697.1 129.3 1487.9 188.1 466.60
.55 14.91 13.94 11.85 .030 .040 .030 .000 465.30 4794.40

.006146 784 • 695. 660. 2 0 0 .00 270.08 5064.47

I ·SECNO 400.000
3301 HV CHANGED MORE THAN HVINS

I 3470 ENCROACHMENT STATIONS- 4957.1 5225.5 TYPE- 1 TARGET= 268.400
400.000 12.46 479.56 .00 477.15 481.86 2.30 1.94 .14 471.10
29800.0 194.0 7588.1 22017.9 34.0 622.0 1803.6 1511.0 190.9 468.40

I
.56 5.71 12.20 12.21 .030 .035 .030 .000 467.10 4958.37

•003197 550 . 448. 368. 3 0 0 .00 263.24 5221.61

·SECNO 402.000

I, 3301 HV CHANGED MORE THAN HVINS
402.000 12.37 481.47 481.41 479.26 484.89 3.42 2.69 .34 473 .40
29800.0 6037.0 13161.1 10601.9 409.3 823.5 794.4 1543.5 195.0 473.30

I .57 14.75 15.98 13.35 .030 .035 .030 .000 469.10 4914.94
.005978 630. 631. 630. 6 5 0 .00 302.01 5216.95

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L'BANK ELEV

I
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRJAL IDC ICONT CORAR TOPWIO ENOST

I .SECNO 404.000

I
A-25



I
·SECNO 352.0001

3265 DIVIDED FLOW

3280 CROSS SECTION 352.00 EXTENDED 3.03 FEET II
3301 IlVCHANGED MORE THAN IlVINS I
3470 ENCROACHMENT STATIONS. 4763.8 5226.6 TYPE. 1 TARGET. 462.800

352.000 11.23 431.03 .00 429.20 433.04 2.00 .23 .35 421.50 •
30600.0 15673.7 14100.7 825.6 1178.5 1569.9 122.8 96.5 13.8 425.50 I

.04 13.30 8.98 6.72 .028 .040 .028 .000 419.80 4763.80
.003154 127. 74. 80. 3 0 0 .00 356.25 5226.60

·SECNO 354.000 II
3301 IlVCHANGED MORE THAN IlVINS

3470 ENCROACHMENT STATIONS. 4753.8 5104.4 TYPE- 1 TARGET. 350.600 JII
354.000 10.92 433.52 .00 431.19 434.90 1.38 1.77 .09 423.90
30600.0 892.2 28869.4 838.4 107.5 3036.2 109.7 136.1 18.3 426.00

.06 8.30 9.51 7.64 .028 .040 .028 .000 422.60 4753.80 I
.003086 600. 555. 529. 3 0 0 .00 350.60 5104.40

·SECNO 356.000

3301 IlVCHANGED MORE THAN IlVINS II
3470 ENCROACHMENT STATIONS. 4900.0 5277.2 TYPE- 1 TARGET. 377.200 I

356.000 10.70 435.50 .00 433.41 437.91 2.41 2.70 .31 431.20
30600.0 679.8 17975.7 11944.5 93.8 1554.0 859.3 180.7 23.8 427.40

.07 7.25 11.57 13.90 .028 .040 .028 .000 424.80 4912.75
.005560 780. 695. 550. 2 0 0 .00 364.45 5277.20

.SECNO 358.000 I
1

18FEB98 16:28:25 23 I
SECNO DEPTH CWSEL CRIWS WSELK EG IlV HL OLOSS L-BANK ELEV
o OLOB OCH OROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA I
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

3301 IlVCHANGED MORE THAN IlVINSIl

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KRATIO ~ 1.72 ~

3470 ENCROACHMENT STATIONS. 4690.0 5270.0 TYPE. 1 TARGET~ 580.000
358.000 10.53 439.93 .00 437.78 440.82 .89 2.68 .23 431.80
30600.0 5841.9 15067.3 9690.8 763.4 2144.7 1170.9 248.6 33.2 432.40 I

.11 7.65 7.03 8.28 .028 .040 .028 .000 429.40 4690.00 . I

.001870 952. 930. 820. 2 0 0 .00 549.87 5239.87

·SECNO 360.000 ~

3265 DIVIDED FLOW

3301 IlVCHANGED MORE THAN KVINS II
A·49 I



I
I
I
I
I
I
,I
I
I
I
I
I
I
I
I,
I
I
I
I

• 308,000 2.00 406,20 399,40 397.20 20000.00 413.07 413.07 415.45
• 308.000 2.00 406.20 399.40 397.20 31000.00 414.64 414.64 417.85

• 310.000 78.00 406.20 399.40 397.30 20000.00 415.05 .00 416.04
• 310.000 78.00 406.20 399.40 397.30 31000.00 417.25 .00 418.57

312.000 2.00 .00 .00 397.30 20000.00 415.38 .00 416.12
312.000 2.00 .00 .00 397.30 31000.00 417.61 .00 418.65

• 314.000 20.70 .00 .00 397.70 20000.00 415.89 .00 416.25
314.000 20.70 .00 .00 397.70 31000.00 418.23 .00 418.81

315.000 39.00 .00 .00 397.80 20000.00 416.01 .00 416.31
315.000 39.00 .00 .00 397.80 31000.00 418.43 .00 418.90

316.000 34.00 .00 .00 397.90 20000.00 416.02 .00 416.33
316.000 34.00 .00 .00 397.90 31000.00 418.45 .00 418.92

• 317.000 2.00 410.50 407.00 397.90 20000.'00 415.93 .00 416.42
* 317.000 2.00 410.50 407.00 397.90 31000.00 418.32 .00 419.04

• 318.000 18.00 410.50 407.00 397.90 20000.00 415.91 .00 416.51
• 318.000 18.00 410.50 407.00 397.90 31000.00 418.29 .00 419.15

* 319.000 2.00 .00 .00 398.00 20000.00 416.31 .00 "'6.60
* 319.000 2.00 .00 .00 398.00 31000.00 "S.82 .00 419.?8

320.000 45.00 .00 .00 397.80 20000.00 416.36 .00 416.63
320.000 45.00 .00 .00 397.80 31000.00 418.90 .00 419.31

• 322.000 132.60 .00 .00 399.40 20000.00 416.59 .00 416.69
322.000 132.60 .00 .00 399.40 31000.00 419.22 .00 419.39

• 324.000 445.30 .00 .00 401.70 20000.00 416.57 .00 416.93
• 324.000 445.30 .00 .00 401.70 31000.00 419.19 .00 419.70

326.000 385.60 .00 .00 402.10 20000.00 416.97 .00 417.28
326.000 385.60 .00 .00 402.10 31000.00 419.69 .00 420.08

328.000 535.40 .00 .00 403.6020000.00 417.43 .00 417.81
328.000 535.40 .00 .00 403.60 31000.00 420.11 .00 420.58

• 330.000 555.20 .00 .00 405.50 19000.00 417.68 .00 419.23
• 330.000 555.20 .00 .00 405.50 31000.00 420.23 .00 421.90

332.000 752.90 .00 .00 408.10 19000.00 421.15 .00 422.57
332.000 752.90 .00 .00 '08.10 31000.00 423.21 .00 425.02

• 333.000 377.00 .00 .00 411.20 19000.00 422.70 .00 423.50
• 333.000 377.00 .00 .00 411.2031000.00 425.03 .00 425.98

334.000 278.00 .00 .00 411.20 19000.00 423.18 .00 423.86
334.000 278.00 .00 .00 411.20 31000.00 425.55 .00 426.35

336.000 530.80 .00 .00 412.70 19000.00 423.96 .00 424.75
336.000 530.80 .00 .00 412.70 31000.00 426.27 .00 427.21

338.000 625.50 .00 .00 415.00 19000.00 425.04 .00 426.30
338.000 625.50 .00 .00 415.00 31000.00 427.20 .00 428.78

340.000 654.60 .00 .00 416.00 19000.00 427.00 .00 428.19
340.000 654.60 .00 .00 416.00 30600.00 429.19 .00 430.69

342.000 694.20 .00 .00 418.80 19000.00 429.36 .00 429.97
342.000 694.20 .00 .00 418.80 30600.00 431.58 .00 432.44

344.000 75.50 .00 .00, 418.80 19000.00 429.36 .00 430.28
344.000 75.50 .00 .00 418.80 30600.00 431.51 .00 432.78

350.000 138.00 .00 .00 420.20 19000.00 429.47 .00 430.54
350.000 138.00 .00 .00 420.20 30600.00 431.66 .00 433.03

352.000 73.80 .00 .00 419.80 19000.00 429.76 .00 430.78
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56.83
52.86

15.70
14.28

11.31
11.17

4.85
6.18

4.08
5.03

4.19
5.13

8.03
8.78

25.96
23.64

3.96
4.79

4.06
4.71

1.98
2.75

9.25
10.91

8.58
8.54

10.55
9.29

46.46
39.88

40.68
40.55

13.88
13.79

11.28
11.23

23;00
20.80

22.04
23.24

32.67
31.83

19.85
19.32

16.40
17.40

26.91
25.43

19.61

3.85 1724.98 2653.1,
4.15 2295.21 4263.91

2.49 2639.65 5047.1E
2.69 3532.27 8202.5C

5.31 2937.32 5948.0S
5.70 3841.00 9276.3t

4.52 4201.19 9084.3:
5.54 5144.39 12465.84

4.16 4611.37 9895.7C
5.01 5707.0013827.8,

4.20 4572.91 9768.3f
5.05 5670.29 13686.91

2.24 4108.70 7058.5S
2.60 5190.13 10464.9C

3.99 3431.03 3925.0'
4.16 4506.75 6375.2:

4.11 4656.89 10047.3!
4.92 5795.38 14169.61

3.93 4886.64 9920.3'
4.64 6131.46 14284.3

2.59 8425.64 14227.0
3.39 10021.0518707.7

5.12 6708.48 6574.6
6.24 8542.32 9384.4

4.69 5698.64 6828.8
5.33 7722.48 10605.9

5.05 4067.18 6156.8
5.41 5692.49 10173.3

9.85 1980.17 2787.3
10.51 3025.06 4908.6

10.23 2051.87 2978.7'
".48 2906.94 4867.94

5.62 2942.05 5099.45
6.46 4426.16 8348.45

5.23 3215.11 5657.22
5.99 4782.58 9251."

7.27 2743.71 3961.7
7.96 4076.35 6796.7

6.80 2194.30 4046.9
8.04 3250.56 6430.0

8.24 2199." 3323.9
9.38 3214.87 5423.8

6.28 3036.33 4264.0
7.20 4143.44 6962.6

5.78 2593.99 4691.0
6.87 3629.43 7335••

7.07 2378.99 3662.S
8.03 3447.04 6067.E

6.39 2559.42 4290.:



•

352.000
354.000
354.000
356.000
356.000
358.000
358.000•

• 360.000
360.000
362.000
362.000

•
•
•

•
•

364.000
364.000
366.000
366.000
368.000
368.000
370.000
370.000
372.000
372.000
374.000
374.000
376.000
376.000
378.000
378.000
380.000
380.000

•
•
•
•

•
•
•
•

73.80
555.40
555.40
695.20
695.20
930.00
930.00
651 .40
651.40
686.50
686.50
785.30
785.30
781.80
781.80
376.60
376.60
538.00
538.00
554.70
554.70
548.50
548.50
508.30
508.30
686. '0
686.10
115.50
115.50

.390.000 97.80
390.000 97.80
392.000 156.00
392.000 156.00
394.000 890.90
394.000 890.90
396.000 771.80
396.000 771.80
398.000 694.90
398.000 694.90
400.000 448.00
400.000' 448.00
402.000 630.60
402.000 630.60
404.000 592.30
404.000 592.30
406.000 617.70
406.000 617.70
408.000 445.30
408.000 445.30

•
•

•
•
•
•

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00
•00
.00
.00
.00
.00
.00
.00
.00

.00

.00

.00

.00

.00

.00

.00

.00

.00 419.80 30600.00

422.60 19000.00
422.60 30600.00
424.80 19000.00
424.80 30600.00
429.40 19000.00
429.40 30600.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

433.20 19000.00
433.20 30600.00
434.10 19000.00
434.10 30600.00

.00

.00

.00

.00

.00

.00

437.80 19000.00
437.80 30600.00
442.10 19000.00
442.10 30600.00
442.80 19000.00
442.80 30600.00

.00

.00
445.00 19000.00
445.00 30200.00
448.00 19000.00
448.00 30200.00
449.40 19000.00
449.40 30200.00

.00

.00

.00

.00

.00

.00
453.10 19000.00
453.10 30200.00
456.20 19000.00
456.20 30200.00
457.00 19000.00
457.00 30200.00
457.00 19000.00
457.00 30200.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

458.10 19000.00
458.10 30200.00
462.20 19000.00
462.20 30200.00

464.60 19000.00
464.60 30200.00

.00

.00

.00

.00

.00

.00

465.30 19000.00
465.30 30200.00
467.10 19000.00
467.10 29800.00

469.10 19000.00
469.10 29800.00
472.30 19000.00
472.30 29800.00
473.80 19000.00
473.80 29800.00
475.10 19000.00
475.10 29800.00

.00

.00

.00

.00

.00

.00

.00

.00

431.87
431.19
433.27
433.46
435.52
438.02
440.30
441. 10
442.98
445.51
447.91
447.77
449.69
452.17
454.25
453.74
455.89
454.21
455.79
457.88
460.00
459.02
461.08

460.67
462.67
463.61
465.72
463.77
465.79
464.24
466.18
465.01
466.90

469.38
471.37
472.57
474.52
474.87
476.53
477.15
479.56
479.26
481.47
483.29
485.72
484.06
487.55
488.62
490.99
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441.10
442.98

454.21
455.79

.00

.00

.00

.00
, .00

.00

.00

.00

.00

.00

.00

.00

.00
481.41

.00
,00

484.06
487.55

.00

.00

.00 433.26
432.17
434.81

.00

.00

.00

.00

.00

.00

435.29
438.09
439.01
441.67
443.67
446.48

.00

.00

.00

.00

446.65
449.36
449.78
452.41
453.49
455.80
454.15
456.45
456.45
458.78

.00

.00

.00

.00

458.64
461.10

.00

.00 '
460.10
462.61
461.91
464.44
464.58
467.12

.00

.00

465.20
467.78

.00

.00
465.74
468.34 '

.00

.00

.00

.00

466.66
469.32
470.96
473.51
473.75
476.20

476.93
479.78
478.83
481.86
482.02
484.89
484.38
487.07

487.38
490.14

488.88
491.29

20.71
31.28
35.36
62.19
57.84
28.16
27.14
84.71
77 .81
23.30
21.88
68.63
63.00
31.02
27.01
7.50
7.70
59.87
60.43
24.07
24.60
26.40
26.48
45.64
45.21
34.89
35.51
50.60
48.87
37.76
38.27
56.13
56.96
44.05
40.80
31.14
30.64
51.66
61.46
33.46
31.97
65.48
59.78
22.96
20.11

81.53
44.86
6.04
5.39

7.72
8.00
10.01
10.21
11.82
7.37
8.69
10.95
12.68
7.93
8.95
10.96
12.41
6.74
7.66
4.54
5.27

10.77
12.33
7. I 1
8.45
7.53
8.81
8.77
10.43
7.94
9.57
8.89

10.55

8.21
9.76
9.64
11.53
8.85
10.11

11.38
13.94
10.68
12.20
14.36
15.98
8.66
9.51

15.03
14.26
5.81
6.13

I
3509.18 6723.9]11
2392.50
3088.36 3397.0

J
'

511.6.I
2409.4
4023.53
3580.41'
5874.2

1769.38
2423.41
2422.29
3334.56
1524.88
2099.33
2254.67
3220.55

2064.32
3468.9.
3936.0'-
6541.23
2293.5,1
3855.2

1677.33
2331.41
2095.27 34'1.31
3096.73 5888 .•
3743.21 6938.•
5125.86 11029.29

1686.51 2455.1
2272.25 3884 . '
2717.04 3872.60
3586.62 6089'1
2308.02 3697.
3087.43 5868.37
2135.97 2812.1'
2848.I1 4491.
2408.33
3182.33
2031.97
2729.91

3216.56
5068'1
2670.
4319.94

7.71
8.98

1974.52 3091.,
2611.41 4881.
'871.37 2536.01
2470.75 4001'1 .
1926.79 2862.
2670.56 4727.97

2199.98 3404.,
2940.45 5456.
1655.23 2643.59
2097.13 3852'11
1835.09 3284.
2459.62 5270.16
1437.34 2347.,
2027.30 3854.
2329.74 3965.08
3246.95 6644'1
1305.99 2104.
2356.10 4449.32

4908.08 m2'.17002.33 12835.

I



I
I SUMMARY PRINTOUT TABLE ISO

I SECNO Q CIISEL DIFIISP DIFIISK DIFKIIS TOPIiID KLCH

300.000 20000.00 398.81 .00 .00 .00 433.27 .00
• 300.000 31000.00 399.17 .36 .00 .36 434.30 .00

I • 302.000 20000.00 402.63 .00 3.81 .00 233.01 480.90
• 302.000 31000.00 405.00 2.37 5.82 2.37 262.40 480.90

I
304.000 20000.00 404.74 .00 2.12 .00 290.34 120.70

• 304.000 31000.00 408.13 3.39 3.14 3.39 355.68 120.70

• 306.000 20000.00 409.50 .00 4.76 .00 261.74 30.00
• 306.000 31000.00 411.58 2.08 3.45 2.08 362.40 30.00

I • 308.000 20000.00 413 .07 .00 3.57 .00 362.40 2.00
• 308.000 31000.00 414.64 1.57 3.06 1.57 362.40 2.00

• 310.000 20000.00 415.05 .00 1.98 .00 406.10 78.00

I • 310.000 31000.00 417.25 2.20 2.61 2.20 406.10 78.00

312.000 20000.00 415.38 .00 .33 .00 406.I0 2.00
312.000 31000.00 417.61 2.23 .36 2.23 406.10 2.00

I, • 314.000 20000.00 415.89 .00 .50 .00 401.50 20.70
314.000 31000.00 418.23 2.35 .63 2.35 401.50 20.70

315.000 20000.00 416.01 .00 .13 .00 453.00 39.00

I. 315.000 31000.00 418.43 2.42 .20 2.42 453.00 39.00

316.000 20000.00 416.02 .00 .01 .00 453.00 34.00
316.000 31000.00 418.45 2.42 .01 2.42 453.00 34.00

I • 317.000 20000.00 415.93 .00 ".09 .00 453.00 2.00
• 317.000 31000.00 418.32 2.39 ".12 2.39 453.00 2.00

• 318.000 20000.00 415.91 .00 ".02 .00 453.00 18.00

I • 318.000 31000.00 418.29 2.37 ".04 2.37 453.00 18.00

• 319.000 20000.00 416.31 .00 .40 .00 453.00 2.00
• 319.000 31000.00 418.82 2.51 .54 2.51 453.00 2.00

I 320.000 20000.00 416.36 ..00 .05 .00 490.90 45.00
320.000 31000.00 418.90 2.54 .08 2.54 490.90 45.00

• 322.000 20000.00 416.59 .00 .23 .00 606.80 132.60

I 322.000 31000.00 419.22 2.63 .31 2.63 606.80 132.60

• 324.000 20000.00 416.57 .00 ".02 .00 700.20 445.30
• 324.000 31000.00 419.19 2.62 ".03 2.62 700.20 445.30

I 326.000 20000.00 416.97 .00 .39 .00 730.20 385.60
326.000 31000.00 419.69 2.72 .50 2.72 750.30 385.60

328.000 20000.00 417.43 .00 .46 .00 607.30 535.40

I 328.000 31000.00 420.11 2.68 .42 2.68 607.30 535.40

• 330.000 19000.00 417.68 .00 .26 .00 351.86 555.20
• 330.000 31000.00 420.23 2.54 .12 2.54 443.90 555.20

,I 332.000 19000.00 421.15 .00 3.47 .00 408.40 752.90
332.000 31000.00 423.21 2.06 2.99 2.06 414.60 752.90

• 333.000 19000.00 422.70 .00 1.55 .00 536.09 377.00

I • 333;000 31000.00 425.03 2.33 1.82 2.33 689.43 377.00

334.000 19000.00 423.18 .00 .49 .00 585.10 278.00
334.000 31000.00 425.55 2.36 .52 2.36 696.81 278.00

I 336.000 19000.00 423.96 .00 .78 .00 554.44 530.80
336.000 31000.00 426.27 2.31 .72 2.31 594.29 530.80

I
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338.000 19000.00 425.04 .00 1.08 .00 359.36 625.50 I
338.000 31000.00 427.20 2.16 .93 2.16 499.88 625.50

340.000 19000.00 427.00 .00 1.96 .00 381.74 654.60 I340.000 30600.00 429.19 2.19 1.98 2.19 506.73 654.60

342.000 19000.00 429.36 .00 2.36 .00 494.32 694.20
342.000 30600.00 431.58 2.22 2.40 2.22 501.61 694.20 I344.000 19000.00 429.36 .00 .00 .00 409.76 75.50
344.000 30600.00 431.51 2.15 '.08 2.15 492.89 75.50

350.000 19000.00 429.47 .00 .11 .00 419.86 138.00 I350.000 30600.00 431.66 2.19 .15 2.19 550.74 138.00

352.000 19000.00 429.76 .00 .29 .00 428.22 73.80
352.000 30600.00 431.87 2.12 .21 2.12 462.80 73.80 ·1354.000 19000.00 431. 19 .00 1.43 .00 329.60 555.40
354.000 30600.00 433.27 2.09 1.40 2.09 337.37 555.40

356.000 19000.00 433.46 .00 2.28 .00 311. 78 695.20 I356.000 30600.00 435.52 2.06 2.25 2.06 324.35 695.20

• 358.000 19000.00 438.02 .00 4.55 .00 370.75 930.00
• 358.000 30600.00 440.30 2.28 4.78 2.28 459.20 930.00 . I·• 360.000 19000.00 441.10 .00 3.09 .00 301.02 651.40
• 360.000 30600.00 442.98 1.88 2.68 . 1.88 309.29 651.40

• 362.000 19000.00 445.51 .00 4.41 .00 326.86 686.50 I• 362.000 30600.00 447.91 2.40 4.93 2.40 432.30 686.50

• 364.000 19000.00 447.77 .00 2.26 .00 337.26 785.30
• 364.000 30600.00 449.69 1.92 1.78 1.92 341.82 785.30 i• 366.000 19000.00 452.17 .00 4.40 .00 426.83 781.80
• 366.000 30600.00 454.25 2.08 4.57 2.08 504.28 781.80

• 368.000 19000.00 453.74 .00 1.57 .00 634.50 376.60 I.• 368.000 30600.00 455.89 2.15 1.64 2.15 650.01 376.60

• 370.000 19000.00 454.21 .00 .46 .00 366.60 538.00
• 370.000 30200.00 455.79 1.59 '.10 1.59 372.17 538.00 I• 372.000 19000.00 457.88 .00 3.67 .00 405.63 554.70
• 372.000 30200.00 460.00 2.12 4.21 2.12 412.51 554.70

374.000 19000.00 459.02 .00 1.14 .00 367.58 548.50 I374.000 30200.00 461.08 2.06 1.08 2.06 387.31 548.50

376.000 19000.00 460.67 .00 1.65 .00 349.80 508.30
376.000 30200.00 462.67 2.01 1.60 2.01 360.40 508.30 I378.000 19000.00 463.61 .00 2.94 .00 363.46 686.10
378.000 30200.00 465.72 2.11 3.05 2.11 371.81 686.10

380.000 19000.00 463.77 .00 .16 .00 341. 50 115.50 I380.000 30200.00 465.79 2.02 .07 2.02 350.03 115.50

390.000 19000.00 464 .24 .00 .47 .00 324.64 97.80
390.000 30200.00 466.18 1.94 .39 1.94 332.45 97.80 I392.000 19000.00 465.01 .00 .77 .00 313.02 156.00
392.000 30200.00 466.90 1.89 .73 1.89 319.88 156.00

394.000 19000.00 469.38 .00 4.37 .00 353.05 890.90 t394.000 30200.00 471.37 1.99 4.47 1.99 392.42 890.90

396.000 19000.00 472.57 .00 3.19 .00 373 .34 771.80
396.000 30200.00 474.52 1.95 3.14 1.95 384 .61 771.80 I

A-30

I



I
I 398.000 19000.00 474.87 .00 2.30 .00 258.49 694.90

398.000 30200.00 476.53 1.67 2.02 1.67 270.08 694.90

I 400.000 19000.00 4n.15 .00 2.29 .00 256.38 448.00
400.000 29800.00 479.56 2.41 3.03 2.41 263.24 448.00

402.000 19000.00 479.26 .00 2.11 .00 229.68 630.60

I
402.000 29800.00 481.47 2.21 1.91 2.21 302.01 630.60

* 404.000 19000.00 483.29 .00 4.04 .00 370.79 592.30
• 404.000 29800.00 485.72 2.43 4.25 2.43 386.71 592.30

I * 406.000 19000.00 484.06 .00 .76 .00 204.23 617.70
* 406.000 29800.00 487.55 3.49 1.83 3.49 535.38 617.70

* 408.000 19000.00 488.62 .00 4.56 .00 881.03 445.30

I * 408.000 29800.00 490.99 2.37 3.44 2.37 883.47 445.30

SUMMARY OF ERRORS ANO SPECIAL NOTES

I CAUTION SECNO' 300.000 PROFILE' 2 CRITICAL OEPTH ASSUMED

CAUTION SECNO' 302.000 PROFILE' 1 CRITICAL DEPTH ASSUMED
CAUTION SECNO' 302.000 PROFILE' 1 MINIMUM SPECIFIC ENERGY

I, CAUTION SECNO' 302.000 PROFILE' 2 CRITICAL DEPTH ASSUMED
CAUT ION SECNO' 302.000 PROFILE' 2 MINIMUM SPECIFIC ENERGY

IIARNING SECNO' 304.000 PROF ILE' 2 CONVEYANCE CHANGE OUTSIDE ACCEPTA8LE RANGE

I CAUTION SECNO' 306.000 PROFILE· 1 CRITICAL DEPTH ASSUMED
CAUTION SECNO' 306.000 PROFILE' , PR08A8LE MINIMUM SPECIFIC ENERGY
CAUTION SECNO' 306.000 PROFILE' 1 20 TRIALS ATTEMPTED TO BALANCE IISEL
CAUTION SECNO' 306.000 PROFILE' 2 CRITICAL OEPTH ASSUMED

I
CAUTION SECNO' 306.000 PROF ILE. 2 PROBABLE MINIMUM SPECIFIC ENERGY
CAUTION SECNO' 306.000 PROFILE' 2 20 TRIALS ATTEMPTEO TO BALANCE WSEL

CAUTION SECNO' 308.000 PROFILE= 1 CRITICAL DEPTH ASSUMED
CAUTION SECNO= 308.000 PROFILE= 1 PROBABLE MINIMUM SPECIFIC ENERGY

I CAUTION SECNO' 308.000 PROFILE' 1 20 TRIALS ATTEMPTEO TO BALANCE IISEL
CAUTION SECNO= 308.000 PROFILE= 2 CRITICAL DEPTH ASSUMED
CAUTION SECNO= 308.000 PROFILE= 2 PROBABLE MINIMUM SPECIFIC ENERGY
CAUTION SECNO= 308.000 PROFILE= 2 20 TRIALS ATTEMPTED TO BALANCE WSEL

I IIARNING SECNO= 310.000 PROFILE' , CONVEYANCE CHANGE OUTSIDE ACCEPTA8LE RANGE
IIARNING SECNO= 310.000 PROFILE' 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

WARNING SECNO= 314.000 PROFILE· 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

I
WARNING SECNO' 318.000 PROFILE' 1 CONVEYANCE CHANGE OUTSIOE ACCEPTABLE RANGE
WARNING SECNO' 318.000 pROFILE' 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

IIARNING SECNO= 319.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
IIARNING SECNO= 319.000 PROFILE' 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

I WARNING SECNO' 322.000 PROFILE' CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

WARNING SECNO' 324.000 PROFILE' , CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

I
WARNING SECNO= 324.000 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

WARNING SECNO' 330.000 PROFILE' 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
WARNING SECNO= 330.000 PROFILE' 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

I WARNING SECNO' 333.000 PROFILE' 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
IIARNING SECNO' 333.000 PROFILE' 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

WARNING SECNO= 358.000 PROFILE' 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

I'
WARNING SECNO' 358.000 PROFILE' 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

CAUTION SECNO' 360.000 PROFILE' 1 CRITICAL DEpTH ASSUMEO
CAUTION SECNO' 360.000 pROFILE' 1 pROBABLE MINIMUM SPECIFIC ENERGY
CAUTI ON SECNO' 360.000 PROFILE· 1 20 TRIALS ATTEMPTED TO 8ALANCE WSEL

I CAUTION SECNO' 360.000 PROF ILEo 2 CRITICAL DEPTH ASSUMED
CAUTION SECNO= 360.000 PROF ILE' 2 pROBABLE MINIMUM SPECIFIC ENERGY

I
A·31



I
CAUTION SECNO= 360.000 PROF ILE= 2 20 TRIALS ATTEMPTEO TO BALANCE WSEL I
WARNING SECNO= 362.000 PROFILE= , CONVEYANCE CHANGE OUTSIOE ACCEPTABLE RANGE
WARNING SECNO= 362.000 PROFILE= 2 CONVEYANCE CHANGE OUTSIOE ACCEPTABLE RANGE IWARNING SECNO= 364.000 PROFILE= . , CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
WARNING SECNO= 364.000 PROF ILE= 2 CONVEYANCE CHANGE OUTSIOE ACCEPTABLE RANGE

WARNING SECNO= 366.000 PROFI LE= , CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE IWARN ING SECNO= . 366.000 PROF ILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

WARNING SECNO= 368.000 PROFILE= , CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
WARN ING SECNO= 368.000 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE ICAUTION SECNO= 370.000 PROFILE= , CRITICAL OEPTH ASSUMED
CAUTION SECNO= 370.000 PROFILE= , PROBABLE MINIMUM SPECIFIC ENERGY
CAUTION SECNO= 370.000 PROFILE= , 20 TRIALS ATTEMPTED TO BALANCE WSEL ICAUTION SECNO= 370.000 PROFILE= 2 CRITICAL DEPTH ASSUMED
CAUTION SECNO= 370.000 PROFILE= 2 PROBABLE MINIMUM SPECIFIC ENERGY
CAUTION SECNO= 370.000 PROF ILE= 2 20 TRIALS ATTEMPTED TO BALANCE WSEL

WARN ING SECNO= 372.000 PROFILE= , CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE IIIARNING SECNO= 372.000 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

IIARNING SECNO= 404.000 PROFILE' , CONVEYANCE CHANGE OUTSIOE ACCEPTABLE RANGE
WARNING SECNO= 404.000 PROF ILE' 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

ICAUT ION SECNO= 406.000 PROFILE' , CRITICAL OEPTH ASSUMED
CAUTION SECNO= 406.000 PROF ILE' , PROBABLE MINIMUM SPECIFIC ENERGY
CAUT ION SECNO= 406.000 PROFILE' , 20 TRIALS ATTEMPTED TO BALANCE WSEL
CAUTION SECNO= 406.000 PROFILE= 2 CRITICAL DEPTH ASSUMED ICAUTION SECNO= 406.000 PROFILE' 2 PROBABLE MINIMUM SPECIFIC ENERGY
CAUTION SECNO= 406.000 PROFILE' 2 20 TRIALS ATTEMPTED TO BALANCE IISEL

IIARNING SECNO= 408.000 PROFILE= , CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
IIARNING SECNO= 408.000 PROFILE' 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE I

I
I
I
I
·1
·1
I
I
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I ........................................................•.......•••••.....
I

HEC-2 WATER SURFACE PROFILES
ENGINEERS

U.S. ARMY CORPS OF

HYDROLOGIC

I
ENGINEERING

Version
SUITE 0

CENTER
4.6.2; May 1991 609 SECOND STREET.

DAVIS. CALIFORNIA
95616-4687

RUN DATE
756-H04

18FEB98 TIME 16:28:25 (9161

I ..........••••••..•••••••••...••...............•........•..•.•••••.••.......•......

I
I x X

X X
X X
XXXXXXX
X X
X X
X X

xxxxxxx
X
X
XXXX
X
X
XXXXXXX

xxxxx
X X
X
X
X
X X
XXXXX

xxxxx
X X

X
XXXXX

X
X
XXXXXXX

1

I
18FEB98 16:28:25 1

I

EXECUTED 18FEB98 16:28:25...........•....•...........•........
HEC-2 WATER SURFACE PROFILES

Version 4.6.2; May 1991.....................................
11 CDOVES COUNTY OF SAN DIEGO 0150-83-22
12 PROPOSED CONDITIONS FOR EL MONTE GOLF COURSE, SEC. 340 TO 396
T3 UPPER SAN DIEGO RIVER 100-YR

Jl ICHECK INO NINV IOIR STRT METRIC HVINS 0 WSEL FO

2. 427.00

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLeC IBW CHNIM ITRACE

1. 0 -1

NC 0.028 0.028 0.045 0.15 0.3
OT 5. 19000. 30600. 12200. 2000. 30600.
ET 9.1 9.1 9.1 1.4 4797.8 530.4.6
Xl 340.0 15.0 4906.3 5061.3 781.3 670. 654.6
GR 600.0 4639.8 600. 4719.1 600. 4797.7 429.2 4797.8 422.7 4829.7
GR 418.5 4906.3 417.8 4965.8 416.0 5000.0 418.3 5007.5 418.2 5061.3
GR 421.9 5082.2 426.3 5097.4 428.4 5161.3 425.6 5304.6 600. 5304.7

ET 9.1 9.1 9.1 7.1 4744. 5182. 4550. 5228.7
Xl 342.0 28.0 4779.5 5021 .2 630.1 666. 694.2
GR 434 . 3865. 432. 4005. 430. 4050. 432. 4065. 432. 4125.
GR 430. 4145. 428. 4200. 430. 4280. 430. 4370. 428. 4420.
GR 426. 4540. 426. 4632. 428. 4645. 430. 4655. 430. 4725.
GR 426.4 4744.1 420.8 4779.5 420.8 4914.0 420.7 4973.5 418.8 5000.0
GR 419.7 5021.2 423.9 5025.2 425.0 5093.0 424.0 5170. 426. 5182.
GR 428. 5275. 430. 5365. 436. 5400.
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I
ET 9.1 9.1 9.1 7.1 4'150. 51B2. 4550. 5214·1.Xl 344.0 25.0 4939. 5031.4 lBO. 95. 75.5GR 436. 3920. 434. 3955. 429.5 4100. 430. 4145. 42B. 4270.GR 430. 4420. 42B. 4460. 427.5 4510. 42B. 4570. 42B.

4650'1GR 430. 4660. 430. 4735. 422.4 4757.3 420.9 4Bll.2 421. 2 4939.GR 420.B 4975.2 41B.B 5000.0 421.3 5031.4 424. 5044 . 424. 5075.GR 424. 5175. 426. 5.190. 42B. 52B5. 432. 5400. 436. 5420.
ET 9.1 9.1 9.1 7.1 4767. 5219. 4600. 5323'1Xl 350.0 lB.O 4920.B 5069.2 85. 105. 138.0GR 436. 4340. 432. 4400. 432. 4550. 430. 45BO. 428. 4660.GR 426. 4680. 425. 473B.9 425.0 4772.6 424.9 4B02.7 421.1 4B27.1GR 423.0 4920.B 420.2 5000.0 420.4 5047.5 421.3 5069.2 426. 50BO.,GR 42B.l 5130. 430. 5230. 436. 5390.

1
lBFEB9B 16,28:25

2

ET 9.1 9.1 9.1 7.1 47B4. 5200. 4763.B 5226.61Xl 352.0 17.0 4899.5 5075.1 127. 80. 13.8

NC 0.04

4B21.J
GR 436. 4700. 430. 476B. 42B. 4775. 425.1 47B6.6 419.BGR 421.5 4B99.5 421. 3 4970.2 420.5 5000.0 421.9 5014.5 425.5 5075.1GR 429.2 5105.9 436. 5135.9 43B. 5145. 436. 5175. 430. 5230.GR 42B. 5245. 42B. 5300.

5104.41
ET 9.1 9.1 9.1 1.4 4753.BXl 354.0 17.0 4773.6 50BO.5 600. 529. 555.4GR 440. 4625. 432. 46BO. 431. 4710. 432. 4725. 436. 4745.GR 423.9 4773.6 422.9 4B90.9 422.9 495B.7 422 .6 5000.0 425.2 5028.31GR 426.0 5080.5 432. 5105. 436. 5125. 434 . 5142. 433. 5210.GR 434. 5250. 440. 5300.

ET 9.1 9.1 9.1 7.1 4960. 5266. 4900. 5277.2Xl 356.0 15.0 4960.1 5141.2 780. 550. 695.2
4960.11

GR 440. 4860. 43B. 4880. 436. 4906. 434 . 4933. 431.2GR 426.1 4975.1 424.8 5000.0 426.8 5011.5 427.4 5141.2 429.7 5254.6GR 438. 5290. 436. 5300. 436. 5400. 438. 5445. 440. 5470.
E1 9.1 9.1 9.1 7.1 4812. 5172 . 4690. 5270. IXl 358.0 21.0 4816.9 5051.4 952. 820. 930.GR 442. 4570. 440. 4650. 440. 4680. 432. 4715. 432. 4745.GR 437. 47BO. 436. 4785. 431.8 4816 .9 430.3 4953.1 429.4 5000.0GR 432.4 5051.4 430.5 5132.2 438. 5185. 436. 5200. 436. 5233. IGR 440. 5240. 441. 5265. 440. 5290. 430. 5360. 440. 5405.GR 442. 5448.

ET 9.1 9.1 9.1 9.1 4B30. 5186.91Xl 360.0 17.0 4963.6 5093.3 750. 657. 651. 4GR 446. 4640. 442. 4665. 440. 4745. 439. 4780. 440. 4810.GR 444. 4838. 435.6 4854.3 435.8 4963.6 434 .6 4986.9 433.2 5000.0GR 434.B 5022.1 437.4 5093.3 438.1 5135.1 447.0 5149.1 447.3 5186.9

1GR 448. 5205. 450. 5240.

ET 9.1 9.1 9.1 7.1 4814 . 5146. 4792.6 5224.9Xl 362.0 15.0 4944. 5037.3 681. 2 712. 686.5GR 456. 4780. 448. 4814 . 438.3 4839.0 437.6 4944. 435.1 4986.81GR 434.1 5000.0 435.5 5009.6 438.7 5037.3 44l..6 5108.5 440.6 5130.6GR 445.8 5145.6 450. 5154. 452. 5165. 450. 5180. 452. 5190.
ET 9.1 9.1 9.1 7.1 9.1 4961.7 5095.7 4916.8 5351.6

1Xl 364.0 20.0 4940.0 5095.7 770. 754. 785.3GR 454. 4715. 450. 4730. 447. 4785. 450. 4845. 450. 4875.GR 442. 4900. 444. 4940. 440. 4975. 439.2 4987.5 437.B 5000.0GR 438.6 5010.0 445.5 5095.7 443.3 5186.1 440.0 5235.7 444. 5275.GR 446. 5310. 450. 5395. 452. 5410. 452.5 5475. 453.3 5500. ,I1
18FEB98 16,28,25

3
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I ET 9.1 9,1 9.1 7.1 4837. 5265. 4811.2 5333.5

Xl 366.0 16.0 .4959.8 5009.3 773 . 848. 781.8
GR 456. 4700. 456. 4745. 453. 4760. 452.8 4837 .3 445.4 4847.

I GR 448,2 4959.8 447.2 4984.4 442.1 5000.0 446.3 5009.3 445.1 5148,2
GR 447.4 5179.2 448. 5245. 450. 5260. 452. 5365. 456. 5405.
GR 460. 5420.

I
ET 9.1 9,1 9.1 7.1 5.4 4788. 5165.5 4649.4 5299.6
Xl 368.0 16.0 4949.5 5015.7 419.0 353. 376.6
GR 458. 4700. 458. 4730. 448. 4755. 447.9 4788.0 445.7 4806.6
GR 445.8 4949.5 444.2 4984.5 442.8 5000.0 444.2 5015.7 443.6 5094.9
GR 447.5 5119.8 450. 5160. 452. 5315. 460. 5370. 461. 5385.

I GR 460. 5400.

QT 5. 19000. 30200. 11900. 1500. 30200.
ET 9.1 9.1 9.1 7.1 9.1 4821.5 5172 4821.5 5172

I Xl 370 18 4953.6 5020 461.7 627 538
GR 459 4730 457.5 4740 457.5 4780 457.5 4821.4 457.5 4821.5
GR 447.9 4840.7 447.9 4870 447.9 4920 448 4953.6 445 5000
GR 450.5 5020 451. 5 5070 452.2 5120 451. 3 5160 457.5 5172
GR 457.5 5172.1 458 5185.9 460 5282

I ET 9.1 9.1 9,1 7.1 9.1 4821.5 5172 4821.5 5172
Xl 370.1 37 4953.6 5020 2 2 2
X2 459.5 457.5

I BT -37 4730 459 0 4740 457.5 0 4780 457.5 0
BT 4821.4 457.5 0 4821.5 465.5 457.5 4840.7 465.8 457.8
BT 4870 466.2 458.2 4870 466.2 458.2 4874 466.2 458.2
BT 4874 466.2 458.2 4920 467 459 4920 467 459
BT 4924 467 459 4924 467 459 4953.6 467.3 459.3

I BT 4970 467.5 459.5 4970 467.5 459.5 4974 467.5. 459.5
BT 4974 467.5 459.5 5000 467.5 459.5 5020 467.5 459.5
BT ~020 467.5 459.5 5024 467.5 459.4 5024 467.5 459.5
BT 5070 467 459 5070 467 459 5074 467 455

I BT 5074 467 459 5120 466.2 458.2 5120 466.2 458.2
BT 5124 466.2 458.2 5124 466.2 458.2 5160 466 458
BT 5172 465.5 457.5 5172.1 457.5 0 5185.9 458 C
BT 5282 460 0
GR 459 4730 457.5 4740 457.5 4780 457.5 4821.4 457.5 4821.5

I, GR 447.9 4840,7 447.9 4870 458.2 4870 458.2 4874 447.9 4874
GR 447.9 4920 459 4920 459 4924 447.9 4924 448 4953,6
GR 446.5 4970 459.5 4970 459.5 4974 446.3 4974 445 5000
GR 450.5 5020 459.5 5020 459.5 5024 450.5 5024 451.5 5070

I GR 459 5070 459 5074 451.5 5074 452.2 5120 458.2 512C
GR 458.2 5124 452.2 5124 451. 3 5160 457.5 5172 457.5 5172.1
GR 458 5185.9 460 5282

ET 9.1 9.1 9.1 7.1 9.1 4821.5 5172 4821.5 5172

I Xl 370.2 37 4953.6 5020 38 38 38 0.3
X2 459.5 457.5 1
GR 459 4730 457.5 4740 457.5 4780 457.5 4821.4 457,5 4821.5
GR 447.9 4840,7 447.9 4870 458.2 4870 458.2 4874 447,9 4874

I GR 447.9 4920 459 4920 459 4924 447.9 4924 448 4953.6
1

18FEB98 16,28,25 4

I GR 446.5 4970 459.5 4970 459.5 4974 446.3 4974 445 500C
GR 450.5 5020 459.5 5020 459.5 5024 450.5 5024 451.5 son
GR 459 5070 . 459 5074 451. 5 5074 452.2 5120 458.2 512C
GR 458.2 5124 452.2 5124 451.3 5160 457.5 5172 457.5 5172 .J

I GR 458 5185.9 460 5282

ET 9.1 9.1 9.1 7.1 9.1 4821.5 5172 4821.5 517:
Xl 370.3 18 4953.6 5020 2 2 2 0.3
GR 459 4730 457.5 4740 457.5 4780 457.5 4821.4. 457.5 4821.~

I GR 447.9 4840.7 447.9 4870 447.9 4920 448 4953.6 445 500'
GR 450.5 5020 451. 5 5070 452.2 5120 451.3 5160 457.5 517:
GR 457.5 5172 .1 458 5185.9 460 5282

I NC 0.028 0.028 0.045 0.15 0.3
ET 9.1 9.1 9.1 9.1 4854.5 5270.9

I
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Xl 372.0 14 .0 4879.2 5183.1 421.6 638. 512.7 IGR· 462. 4800. 458. 4808. 456. 4855. 454. 4862. 450.9 4879.2GR 448.7 4964.5 448.0 5000.0 449.8 5063.7 453.5 5183.1 454.3

5254'1GR 461.7 5270.9 459. 5340. 460. 5380. 464. 5390.
ET 9.1 9.1 9.1 9.1 4863. 5260.2Xl 374.0 13.0 4886.6 5021. 562. 530. 548.5GR 464. 4770. 462. 4822. 460. 4875. 453.5 4886.6 450.0 4972.,GR 449.4 5000.0 452.0 5021.0 452.6 5138.1 455.5 52l5. 462.3 5260. ,GR 466. 5272 . 470. 5284. 468. 5370.

ET 9.1 9.1 9.1 9.1 4843.9 5225.,Xl 376.0 11.0 4868.6 5154.9 520. 530. 508.3GR 470.8 4843.9 455.0 4868.6 453.1 4956.0 453.6 5000.0 454.0 5019.GR 455.0 5154.9 455.5 5190.3 464. 5225.3 464. 5280. 466. 5355.GR 468. 5370.

ET 9.1 9.1 9.1 9.1 4746.2 5134·1Xl 378.0 14.0 4781.5 5118.6 665.2 353. 686.1GR 478. 4600. 477 . 4650. 475.5 4695. 473 .1 4746.2 470. 4757.GR 456.2 4781.5 456.7 4934.5 456.9 5000.0 456.8 5064 .9 457.8 5118.6

1GR 466.5 5134.9 470. 5170. 471. 5260. 472 . 5300.
ET 9.1 9.1 9.1 9.1 4739.4 5109.6Xl 380.0 9.0 4769.7 5044 .4 145.2 110. 115.5GR 470. 4710. 468.0 4739.4 459.0 4769.7 457.1 4905.4 457.0 5000.01·GR 457.8 5044 .4 457.3 5087.8 468.8 5109.6 470. 5220.7

ET 9.1 9.1 9.1 9.1 4788.8 5140.Xl 390.0 10.0 4915.8 5029.1 80. 190. 97.8GR 473.5 4788.8 473 .4 4788.9 458.7 4815.8 457.9 4915.8 457.0 4969.91GR 457.0 5000.0 458.6 5029.1 457.6 5115.7 464. 5135. 470. 5155.
ET 9.1 9.1 9.1 9.1 4851.1 5188.Xl 392 .0 8.0 4961.1 5165.6 159. 370. 156.0

5066.81
GR 472 .2 4861.1 459.3 4875.0 459.8 4948.7 458.9 5000.0 458.1GR 458.3 5165.6 471.0 5188.0 472 . 5230.
1
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"

ET 9.1 9.1 9.1 9.1 4750. 5221.8Xl 394.0 15.0 4895. 5015.8 1037. 736. 890.9
4895.01

GR 474 . 4730. 472 . 4760. 470. 4825. 468. 4850. 462.9GR 462.2 5000.0 463.3 5015.8 464.2 5146.7 463.6 5194. 470. 5206.GR 472 . 5211. 474. 5240. 478. 5275. 480. 5320. 482. 5400.
ET 9.1 9.1 9.1 9.1 4766.6 5161.51Xl 396.0 12.0 4954.3 5071 .7 927.7 610. 771.8GR 480. 4675. 478. 4700. 476. 4755. 471' . 4780. 467.7 4791. 4GR 467 .1 4891.5 466.0 4954.3 464.6 5000.0 466.3 5071 .7 466.5 5132.8GR 476. 5181.5 480. 5206.

INC .03 .03 .04 .15 .3
ET 9.1 9.1 9.1 7.1 4796. 5059. 4771.1 5078.8Xl 398.0 15.0 4971.6 5038 .1 783.7 660. 694.9GR 600. 4643.8 600. 4694.4 600. 4722.1 600. 4771. 482.6 4771.11GR 476.2 4795.7 469.4 4824.0 469.0 4900.7 467 .1 4971.6 465.3 5000.0GR 466.6 5038.1 474 .5 5058.7 481.6 5078.8 600. 5078.9 600. 5262.5
QT 5. 19000. 29800. 11600. 1000. 29800.

5225.51
NC 0.035
ET 9.1 9.1 9.1 7.1 7.1 4966.4 5222. 4957.1Xl 400.0 13.0 4966.4 5020.2 550. 368. 448.0GR 600. 4850.6 600. 4891.2 600. 4957. 480.9 4957.1 471.1 4966.41GR 467.1 4983.1 467.2 5000.0 468.4 5020.2 471.2 5107.8 469.9 5203.2GR 481.6 5225.5 600. 5225.6 600. 5386.4

ET 7.1 4915. 5217.Xl 402. 20. 4970.7 5046.7 630. 630. 630.6
4914.81

GR 600. 4263. 600. 4431.3 600. 4626.6 600. 4770.1 600.

A-36

I



I
I GR 481.5 4914.9 473.1 4927.1 473.4 4970.7 469.4 4989.9 469.1 5000.0

GR 469.3 5015.1 473.3 5046.7 473.B 5119.4 480.0 5151.7 480.5 '5205.0
GR 481.5 5217.3 600. 5217.4 600. 5561.8 600. 5690.6 600. 5791.2

lET 9.1 9.1 9.1 1.4 4825.4 5214.4
Xl 404.0 15.0 4970.3 503B.6 582. 567. 592.3
GR 600. 4446.1 600. 4628.1 600. 4B25.3 4B6.4 4B25.4 475.7 4B4B.9

I
.GR 474.5 4932.1 478.7 4970.3 472.5 4989.6 472.3 5000.0 472.3 5010.2
GR 477.5 5038.6 479.2 5109.8 478.7 5182.9 485.9 5214.4 600. 5214.5

ET 9.1 9.1 9.1 7.1 4573. 5051. 4515.1 5062.1
Xl 406.0 18.0 4946.7 5037.4 25B. 595. 617.7

I GR 600. 3889.5 600. 4012.7 600. 4325.9 600. 4230.3 600. ~515.
GR 485.2 4515.1 487.3 4631.9 486.5 4770.3 486.4 4834.1 478.5 4853.5
GR 477.9 4946.7 474.4 4989.2 473.8 5000.0 474.9 5008.2 480.4 5037.4
GR 493.9 5062.1 600. 5062.2 600. 5106.1

INC .035 .035 .035 .3 .5
ET 9.1 9.1 9.1 7.1 4420. 5022. 4152.8 5040.2

1
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I xi 408.0 22.0 4977.8 5016.1 350. 616. 445.3
GR 600. 3673.8 600. 3766.5 600. 3825.5 600. 4152.7 485.6 4152.8

I
GR 4B7.6 42B9.5 4B6.2 4364.7 4B7.3 4452.5 4B5.9 44B8.0 479.B 4520.7
GR 4Bl.0 4570.9 4Bl.4 4673.5 4Bl.9 4B1B.3 4Bl.2 4B90.1 4BO.6 4950.1

.' GR 475.2 4977.B 475.1 5000.0 476.6 5016.1 4Bl.6 5026.6 494.B 5040.2
GR 600. 5040.3 600. 5224.B

lET 9.1 9.1 9.1 7.1 7.1 4420. 5022. 4134.9 5016.7
Xl 40B.5 18. 49B3.2 5016.B 25. 120. 51.
GR 600. 4134.8 4B6.4 4134.9 4B9.0 4266.B 4B9.3 4304.7 489.0 4421.0
GR 4B7.2 4495.2 479.3 4575.4 480.6 4715.1 4Bl.1 4B46.0 4B2.9 4900.0

I
GR 4B2.B 4900.1 4B2.8 4983.2 477.4 4983.3 477.4 5000. 477:4 5016.7
GR 4B9.1 5016.B 600. 5016.9 600. 5180.6

NC .035 .035 .017 .3 .5
ET 9.11 9.11 9.11 7.11 4420. 5022. 4134.9 5016.7

I STALLION RANCH BRIDGE MODELED AS NORMAL BRIDGE. DiS FACE
Xl 409.0 23.0 4983.2 5016.8 2. 2. 2.
X2 479.9 483.3
8T 23. 3223.B 600. 600. 3380.8 600. 600. 3535.6 600. 600.

I
BT 3607.5 600. 600. 3818.4 600. 600. 4134.B 600. 600. 4134.9
8T 4B6.5 4B6.5 4266.8 489.0 489.0 4304.7 4B9.3 489.3 4421.0 4B9.0
8T 489.0 4495.2 487.2 487.2 4575.4 479.3 479.3 4715.1 480.6 4BO.6
BT 4846.0 4Bl.1 481.1 4900.0 482.9 482.9 4900.1 4B2.8 482.8 49B3.2
8T 4Bl.l 481.1 4983.3 .482.1 479.9 5000.0 483.3 479.9 5016.7 484.9

I BT 479.9 5016.8 600. 600. 5180.5 600. 600. 5180.6 600. 600.
. GR 600. 3223.8 600. 3380.8 600. 3535.6 600. 3607.5 600. 3818.4

GR 600. 4134.8 486.4 4134.9 489.0 4266.8 489.3 4304.7 489.0 4421.0
GR 487.2 4495.2 479.3 4575.4 480.6 4715.1 481.1 4846.0 4B2.9 4900.0

I
GR 482.B 4900.1 482.8 4983.2 477.4 4983.3 477.4 5000. 477.4 5016.7
GR 600. 5016.8 600. 5180.5 600. 5180.6
ET 9.11 9.11 9.11 7.11 4425. 5022. 4134.9 5016.7

STALLION RANCH BRIDGE MODELED AS NORMAL BRIDGE. U/S FACE

I Xl 410.0 23.0 49B3.2 5016.B 14. 14. 14.
X2 479.9 4B3.3
BT 23. 3223.8 600. 600. 3380.B 600. 600. 3535.6 600. 600.
8T 3607.5 600. 600. 3818.4 600. 600. 4134.8 600: 600. 4134.9

I
BT 4B6.5 486.5 4266.8 489.0 489.0 4304.7 489.3. 489.3 4421.0 489.0
BT 489.0 4495.2 487.2 487.2 4575.4 479.3 479.3 4715.1 480.6 480.6

, BT 4846.0 481.1 481.1 4900.0 482.9 482.9 4900.1 482.8 482.8 4983.2
BT 4Bl.l 481.1 49B3.3 482.1 479.9 5000.0 483.3 479.9 5016.7 484.9
BT 479.9 5016.8 600. 600. 5180.5 600. 600. 5180.6 600. 600.

I GR 600. 3223.8 600. 3380.8 600. 3535.6 600. 3607.5 600. 3818.4
GR 600. 4134.B 486.4 4134.9 489.0 4266.8 489.3 4304.7 489.0 4421.0
GR 4B7.2 4495.2 479.3 4575.4 480.6 4715.1 4Bl.l 4B46.0 4B2.9 4900.0
GR 4B2.8 4900.1 482.8 4983.2 477.4 4983.3 477.4 5000. 477.4 5016.7I lGR 600. 5016.8 600. 5180.5 600. 5180.6
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ET 9.1 9.1 9.1 7.1 4425. ;022. 4134.9 5016 .7 IXl 411. 2.0 2.0 2.0

ET 9.1 9.1 9.1 7.1 4435. 5022. 4134.9 5016 .7

Xl 411.5 20. 80. 50. I
NC 0.035
ET 9.1 9.1 9.1 7.1 4491.9 5170.1 4180. 5251.4

Xl 412. 20. 4990.1 5009.9 160. 280. 193.8
GR 600. 3888.8 600. 4179.9 489.7 4180. 490.4 4219.8 492.0 4353.5 IGR 491.0 4511.9 491.0 4695.3 488.9 4807.1 489.8 4901.2 488.5 4954.1

GR 481. 3 4971.1 478.7 4990.1 477.7 5000.0 478.2 5009.9 485.1 5076.7

GR 484.6 5138.9 483.9 5172.7 489.3 5191.8 489.8 5251.4 600. 5251.5

OT 5. 19000. 29400. 11300. 500. 29400. I
ET 9.1 7.1 4465. 5136. 4452.5 5136.

Xl 414 .0 17. 4982.8 5014 .7 478.7 375. 488.3
GR 600. 3941.6 600. 4107.5 600. 4239.5 600. 4452.4 489.8 4452.5

GR 490.7 4596.1 493.4 4690.2 494.0 4800.1 492.2 4901.6 490.0 4966.2 IGR 482.4 4982.8 477.0 5000.0 481. 0 5014 .7 484.3 5110.2 488.8 5136.0

GR 600. 5136.1 600. 5304.9

ET 9.1 9.1 4643.5 5146.1 IXl 416.0 20. 4951.7 5032.5 565. 664. 6l5.

GR 600. 4497.9 600. 4525. 600. 4570.9 600. 4587. 600. 4643.4

GR 495.4 4643.5 495.2 4701.9 495.9 4789.9 493.7 4846.0 485.3 4876.7

GR 487.2 4951.7 484.0 4977.5 482.1 4988.9 481.7 5000.0 484.0 5020.8

GR 489.1 5032.5 486.0 5117.3 494.0 5146.1 600. 5216.2 600. 5299.2 I
ET 9.1 9.1 4575.7 5101.5

Xl 418.0 20. 4974.5 5016.8 620. 625. 640.
GR 600. 4135.1 600. 4145.2 600. 4299.6 600. 4381.5 600. 4575.6 IGR 495.1 4575.7 496.5 4665.5 494.4 4720.5 491.1 4756.8 490.2 4826.1

GR 499.0 4856.8 494.3 4936.3 488.6 4975.4 485.3 4984.5 485.4 5000.0

GR 487.5 5016.8 489.6 5032.9 490.6 5069.7 499.1 5101.5 600. 5101.6

ET 9.1 9.1 4722.8 5129.8 IXl 420.0 20.0 4980.3 5040.4 761. 690. 705.7

GR 600. 4267. 600. 4408.4 600. 4533. 600. 4595.6 600. 4722.7

GR 499.8 4722.8 499.9 4765.6 493.0 4787.7 492.4 4853.7 496.1 4887.0

GR 492.3 4912.7 493.5 4980.3 487.9 4990.8 486.3 5000.0 488.2 5015.3 IGR 493.6 5040.4 492.8 5108.0 498.3 5129.8 600. 5129.9 600. 5311. 9

1
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV I
0 OLOB OCH OROB ALOB ACH AROB VOL TWA R-BANK ELEV

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR !TRIAL ICC ICONT CORAR TOPWIC ENDST I
'PROF 1
0 ICC!!V·· .150 CEHV. .300
'SECNO 340.000

3265 DIVIDED FLOW I
3470 ENCROACHMENT STATIONS· 4797.8 5304.6 TYPE. 1 TARGET. 506.800

340.000 11.00 427.00 .00 .00 428.19 1.19 .00 .00 418.50 I19000.0 5347.7 11669.5 1982.8 535.6 1416.6 246.9 .0 .0 418.20

.00 9.98. 8.24 8.03 .028 .045 .028 .000 416.00 4808.60

.003267 781 . 655. 670. 0 0 0 .00 381.75 5304.60

I
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I
I 'SECNO 342.000

3265 DIVIDED FLOW

I 3301 HV CHANGED MORE THAN HVINS

I 3302 WARNING, CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO • 1 49

3470 ENCROACHMENT STATIONS. 4550.0 5228.7 TYPE. 1 TARGET- 678.700

I 342.000 10.48 429.28 .00 .00 429.12 .45 1.43 .11 420.80
19000.0 2637.0 11369.5 4993.5 525.3 2112.6 905.9 44.6 7.5 419.70

.03 5.02 5.38 5.51 .028 .045 .028 .000 418.80 4550.00
.0014 76 630 . 694. 666. 2 0 0 .00 601.25 5228.70

I 'SECNO 344.000

3265 DIVIDED FLOW

I 3470 ENCROACHMENT STATIONS. 4550.0 5214 .5 TYPE- 1 TARGET. 664.500
344.000 10.58 429.38 .00 .00 429.88 .49 .14 .01 421.20

I
19000.0 10588.3 3751. 6 4660.1 1698.7 834.4 932.7 53.8 9.2 421.30

.04 6.23 4.50 5.00 .028 .045 .028 .'000 418.80 4550.00
.000988 180 . 76. 95. 2 0 0 .00 584.62 5214.50

I 1
18FEB98 16,28,25 9

I
SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV

0 OLOB OCH OROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

I 'SECNO 350.000

3470 ENCROACHMENT STATIONS. 4600.0 5323.6 TYPED 1 TARGET- 723.600

I
350.000. 9.17 429.37 .00 .00 430.08 .71 .14 .07 423.00
19000.0 10653.4 7358.3 988.4 1435.4 1231.5 220.6 61.5 10.6 421.30

.05 7.42 5.97 4.48 .028 .045 .028 .000 420.20 4605.08
.001949 85 . 138. 105. 2 0 0 .00 591.91 5196.99

I 'SECNO 352.000
3280 CROSS SECTION 352.00 EXTENDED 1.20 FEET

I 3301 HV CHANGED MORE THAN HVINS

3470 ENCROACHMENT STATIONS. 4763.8 5226.6 TYPE. 1 TARGET. 462.800

I 352.000 9.40 429.20 .00 .00 430.49 .1.29 .23 .17 421.50
19000.0 9996.0 8771.7 232.3 935.1 124 8.2 57.0 67.3 11.6 425.50

.05 10.69 7.03 4.08 .028 .040 .028 .000 419.80 4770.80
.002622 127 . 74 . 80. 2 0 0 .00 335.10 5105.90

I 'SECNO 354.000

3470 ENCROACHMENT STATIONS- 4753.8 5104.4 TYPE- 1 TARGET. 350.600

I 354.000 8.59 431.19 .00 .00 432.13 .95 1. 59 .05 423.90
19000.0 411.4 18290.8 297.8 62.9 2324.0 55.1 97.6 16.0 426.00

.07 6.54 7.87 5.40 .028 .040 .028 .000 422.60 4756.36
.003020 600. 555. 529. 2 0 0 .00 345.35 5101.71

I
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I
·SECNO 356.000 I
3301 HV CHANGED MORE THAN HVINS

3302 WkRNING, CONVEYANCE CHANGE OU'l'SIDEOF ACCEPTABLE RANGE. KRATIO • .69 I
.3470 ENCROACHMENT STATIONS. 4900.0 5277.2 TYPE. 1 TARGET. 377.200 I356.000 8.61 433.41 .00 .00 435.22 1.82 2.83 .26 431.20

19000.0 106.0 12038.9 6855.1 23.6 1175.0 580.1 130.3 21.2 427.40

.09 4.49 10.25 11.82 .028 .040 .028 .000 424.80 4938.74
.006333 780. 695. 550. 2 0 0 .00 331. 67 5270.41

I
1
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV I
0 OLOB OCH OROB ALOB ACH AROB VOL TWA R·BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST I

·SECNO 358.000

3265 DIVIDED FLOW I
3301 HV CHANGED MORE THAN HVINS I
3302 WkRNING: CONVEYANCE CHANGE OU'l'SIDEOF ACCEPTABLE RANGE. KRATIO • 1.72

3470 ENCROACHMENT STATIONS. 4690.0 5270.0 TYPE. 1 TARGET. 580.000 I358.000 8.38 437.78 .00 .00 438.45 .67 3:06 .17 431.80
19000.0 3103.0 10297.3 5599.7 491.1 1641.5 770.9 178.7 30.2 432.40

,12 6.32 6.27 7.26 .028 .040 .028 .000 429.40 4690.00

I.002130 952. 930. 820. 2 0 0 .00 542.87 5236.11

·SECNO 360.000

3301 HV CHANGED MORE THAN HVINS I
3685 20 TRIALS ATTEMPTED WSEL.CWSEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY I3720 CRITICAL DEPTH ASSUMED

3470 ENCROACHMENT STATIONS. 4830.0 5186.9 TYPE. 1 TARGET. 356.900

360.000 7.92 441.12 441 .12 .00 443.72 2.60 2.59 .58 435.80
19000.0 9199.9 8210.7 1589.4 622.1 747.4 148.1 213.1 36.8 437.40 I.14 14.79 10.99 10.73 .028 .040 .028 .000 433.20 4843.59
.008481 750. 651. 657. 20 11 0 .00 296.27 5139.85

·SECNO 362.000 I
3301 HV CHANGED MORE THAN HVINS

3302 WkRNING: CONVEYANCE CHANGE OU'l'SIDEOF ACCEPTABLE RANGE. KRATIO • 1. 92 I
3470 ENCROACHMENT STATIONS. 4792.6 5224.9 TYPE. 1 TARGET. 432.300 I362.000 11.45 445.55 .00 .00 446.68 1.14 2.74 .22 437.60

19000.0 8237.0 6920.0 3843.0 865.3 875.2 517.8 243.0 41.7 438.70
.16 9.52 7.91 7.42 .028 .040 .028 .000 434.10 4820.32

.002302 681 . 687. 712. 3 0 0 .00 324.54 5144.87

I
A·40

I



I
I 1
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I SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
0 OLOB QCH OROB JU.OB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH ·VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIJU. IDC ICOII'I' CORM TOPWID ENDST

I 'SECNO 364.000

3470 ENCROACHMEII'I'STATIONS. 4916.8 5351.6 TYPE. 1 TARGET. 434.800

I 364.000 10.02 447.82 .00 .00 449.11 1.29 2.38 .05 444.00
19000.0 845.9 8671.7 9482.4 102.1 1014.0 978.5 261.5 46.4 445.50

.18 8.28 8.55 9.69 .026 .040 .028 .000 437.60 4916.80
.004380 770. 785. 754. 3 0 0 .00 431. 93 5348.73

I 'SECNO 366.000

3470 ENCROACHMEII'I'STATIONS. 4811.2 5333.5 TYPE. 1 TARGET. 522.300

I 366.000 9.19 451.29 .00 .00 452.66 1.39 3.54 .03 448.20
19000.0 4900.5 1632.0 12267.5 528.3 257.5 1244.6 320.1 57.0 446.30

.21 9.28 7.12 9.86 .028 .040 .028 .000 442.10 4839.29
.004261 773. 782. 648. 2 0 0 .00 488.06 5327.35

I 'SECNO 368.000

3301 HV CHANGED MORE THAN HVINS

I 3302 WARNING,' CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO • 2.05

I 3470 ENCROACHMEII'I'STATIONS. 4649.4 5299.6 TYPE. 1 TARGET. 650.200
366.000 10.16 452.98 .00 .00 453.50 .53 .69 .13 445.80
19000.0 8103.0 2873.3 8023.7 1344.9 575.0 1364.2 343.3 61.6 444.20

I
.23 6.03 5.00 5.86 .028 .040 .026 .000 442.80 4742.55

.001016 419 . 377 . 353. 2 0 0 .00 557.05 5299.60

'SECNO 370.000

I 3301 HV CHANGED MORE THAN HVINS

3685 20 TRIALS ATTEMPTED WSEL,CWSEL

I
3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

3470 ENCROACHMENT STATIONS. 4821.5 5172.0 TYPE. 1 TARGET. 350.500
370.000 9.22 454.22 454.22 .00 456.59 2.37 1.09 .55 448.00

I 19000.0 10501.4' 5351.6 3146.9 751.8 487.6 386.6 373.6 67.2 450.50
.24 13.97 10.98 8.14 .028 .040 .026 .000 445.00 4828.06

.006217 462. 538 . 627. 20 15 0 .00 337.59 5165.65

I 1
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I SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
0 OLOB OCH OROB JU.OB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIJU. IDC ICOII'I' CORM TOPWID ENDST

I 'SECNO 370.100

3265 DIVIDED FLOW

I
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I
3370 NORMAL BRIDGE. NRD. 37 MIN ELTRD. 457.50 MAX ELLC. 459.50 I
3685 20 TRIALS ATTEMPTED WSEL.CWSEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY I3720 CRITICAL DEPTH ASSUMED

3470 ENCROACHMENT STATIONS. 4821.5 5172.0 TYPE. 1 TARGET. 350.500
370.100 9.39 454.39 454.39 .00 456.87 2.48 .01 .03 448.00
19000.0 10334.1 5213.1 3452.8 721.2 477.0 376.8 373.7 67.2 459.50 I.24 14.33 10.93 9.16 .028 .040 .028 .000 445.00 4827.72
.008420 2. 2. 2. 20 20 0 .00 314 .25 5165.98

'SECNO 370.200 I
3265 DIVIDED FLOW

3370 NORMAL BRIDGE. NRD· o MIN ELTRD. 457.50 MAX ELLC. 459.50 I
3470 ENCROACHMENT STATIONS. 4821.5 5172.0 TYPE. 1 TARGET. 350.500 I370.200 9.88 455.18 .00 .00 457.21 2.03 .28 .07 448.30

19000.0 10126.4 4988.8 3884.9 780.1 508.1 443.7 375.1 67.5 459.80
.24 12.98 9.82 8.76 .028 .040 .028 .000 445.30 4826.73

.006399 38. 38. 38. 8 0 0 ·.00 316.21 5166.94

I
'SECNO 370.300

3301 HV CHANGED MORE THAN HVINS I
3302 WARNING, CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE' RANGE, KRATIO • 1.52

3470 ENCROACHMENT STATIONS. 4821.5 5172.0 TYPE. 1 TARGET. 350.500 I
370.300 10.66 455.96 .00 .00 457.32 1.36 .01 .10 448.30
19000.0 9927.7 4805.2 4267.1 934.3 583.1 597.9 375.2 67.5 450.80

.24 10.63 8.24 7.14 .028 .040 .020 .000 445.30 4825.19 I.002762 2 . 2. 2. 4 0 0 .00 343.25 5168.43

1 I18FE898 16,28,25 13

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
0 OLOB OCH OROB ALOB ACH' AROB VOL TWA R-8ANK ELEV ITIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

CCHV. .150 CEHV. .300 I'SECNO 372.000

3301 HV CHANGED MORE THAN HVINS

3470 ENCROACHMENT STATIONS· 4854.5 5270.9 TYPE. 1 TARGET. 416.400 I
372 ..000 10.07 458.07 .00 .00 458.77 .70 1.35 .10 450.90
19000.0 934.0 15942.1 2123.9 119.2 2401.5 312.0 404.5 72 .1 453.50 I.26 7.83 6.64 6.81 .028 .045 .028 .000 448.00 4854.50
.002569 422 . 513. 638. 2 0 0 .00 408.11 5262.61

'SECNO 374.000 I3470 ENCROACHMENT STATIONS. 4863.0 5260.2 TYPE. 1 TARGIlT. 397.200
374.000 9.83 459.23 .00 .00 460.29 1. 07 1.41 .11 453.50
19000.0 147.0 7377.5 11475.5 29.3 1083.0 1255.3 437.0 76.9 452.00 I.28 5.02 6.81 9.14 .028 .045 .028 .000 44 9.40 4876.38

A-42

I



I
I .002640 562. 549 . 530. 2 0 0 .00 363.29 5239.61

I
·SECNO 376.000

3470 ENCROACHMENT STATIONS. 4843.9 5225.3 TYPE. 1 TARGET. 381. 400
376.000' 7.86 460.96 .00 .00 462.ll 1.14 1.79 .02 455.00

19000.0 188.1 16014.1 2797.8 27.8 1954.9 263.9 464.3 81.2 455.00

I .30 6.76 8.19 10.60 .028 .045 .028 .000 453.10 4859.27
.004751 520. 508. 530. 2 0 0 .00 353.53 5212.81

I
·SECNO 378.000

3470 ENCROACHMENT STATIONS. 4746.2 5134.9 TYPE- 1 TARGET. 388.700
378.000 7.82 464.02 .00 .00 464.88 .87 2.73 .04 456.20
19000.0 392.4 18381. 2 226.5 54.1 2452.5 36.1 500.8 86.5 457.80

I .32 7.25 7.49 6.28 .028 .045 .028 .000 456.20 4767.64
.003654 665. 686. 353. 2 0 0 .00 362.58 5130.23

I
.SECNO 380.000

3470 ENCROACHMENT STATIONS. 4739.4 5109.6 TYPE. 1 TARGET- 370.200
1

18FEB98 16:28:25 14

I SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
0 OLoa OCH ORoa ALOB ACH AROB VOL TWA R-BANK ELEV

I
TIME VLOB VCH VROB XNL XNCH XNR W'I'N ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

380.000 7.20 464.20 .00 .00 465.49 1.29 .48 .13 459.00

I 19000.0 308.0 14590.6 4101.4 45.6 1814 .1 334.0 507.1 87.5 457.80

.32 6.75 8.04 12.28 .028 .045 .028 .000 457.00 4752.18
.004788 145. i i s . i i o , 2 0 0 .00 348.71 5100.89

I ·SECNO 390.000

3470 ENCROACHMENT STATIONS- 4788.8 5140.0 TYPE. 1 TARGET- 351.200
390.000 7.63 464.63 .00 .00 465.98 1.35 .47 .02 457.90

I 19000.0 6744 .0 5743.0 6513.0 665.1 816.7 640.0 512.8 88.4 458.60

.33 10.14 7.03 10.18 .028 .045 .028 .000 457.00 4804.95

.003258 80. 98 . 190. 2 0 0 .00 332.15 5137.10

I ·SECNO 392.000

3470 ENCROACHMENT STATIONS- 4851.1 5188.0 TYPE- 1 TARGET- 336.900

392.000 7.18 465.28 .00 .00 466.89 1.61 .83 .08 459.80

I 19000.0 5597.3 13038.5 364.2 441. 8 1457.2 43.0 521.8 89.9 458.30

.33 12.67 8.95 8.47 .028 .045 .028 .000 458.10 4868.55
.005792 159 . 156. 370. 2 0 0 .00 309.36 5177.92

I .SECNO 394.000

3470 ENCROACHMENT STATIONS. 4750 0 5221. 8 TYPE- 1 TARGET- 471.800
394.000 7.40 469.60 .00 .00 470.95 1.34 4.02 .04 462.90

I 19000.0 1607.6 6296.4 ll096.0 202.9 848.8 1069.7 562.5 96.7 463.30
.36 7.92 7.42 10.37 .028 .045 .028 .000 462.20 4829.96

.003750 1037 . asr , 736. 2 0 0 .00 375.29 5205.26

I ·SECNO 396.000

3470 ENCROACHMENT STATIONS. 4766.6 5161.5 TYPE. 1 TARGET. 394.900

I
396.000 7.84 472.44 .00 .00 473.68 1.24 2.72 .01 466.00
19000.0 8579.4 5966.1 4454.5 893.8 826.9 458.7 599.7 103.3 466.30

A·43

I



I
.38 9.60 7.22 9.71 .028 .045 .028 .000 464.60 4782.83 I

.003538 928. 772. 610. 2 0 0 .00 378.67 5161.50

1 18FEB98 16,28,25 15 I
SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANX ELEV Io OLOB OCH OROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB· XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENOST

CCHV. .150 CEHV. .300 I
·SECNO 398.000

3301 HV CHANGED MORE THAN HVINS II
3470 ENCROACHMENT STATIONS. 4771.1 5078.8 TYPE. 1 TARGET. 307.700

398.000 9.66 474.96 .00 .00 476.97 2.00 3.06 .23 467.10 I
19000.0 11557.0 6630.3 812.7 996.6 592.3 91.2 632.2 108.7 466.60

.40 11.60 11.19 6.91 .030 .040 .030 .000 465.30 4800.65
.004925 784. 695. 660. 2 0 0 .00 259.16 5060.01

·SECNO 400.000 I
3470 ENCROACHMENT STATIONS. 4957.1 5225.5 TYPE. 1 TARGET. 268.400 .

400.000 10.04 477.14 .00 .00 478.82 1.69 1.61 .05 471.10 I
19000.0 81.1 5267.2 13651.7 17.3 491.8 1321.9 650.1 111.4 468.40

.41 4.68 10.71 10.33 .030 .035 .030 .000 467.10 4960.67
.003370 550. 448. 368. 2 0 0 .00 256.33 5217.00

·SECNO 402.000 I
3301 HV CHANGED MORE THAN HVINS

402.000 10.16 479.26 .00 .00 482.02 2.76 2.87 .32 473.40 I
19000.0 3677.0 9405.6 5917.4 290.1 656.3 493.8 673.8 114.9 473.30

.43 12.67 14.33 11.98 .030 .035 .030 .000 469.10 4918.14
.006507 630. 631. 630. 2 0 0 .00 229.76 5147.90 I

·SECNO 404.000

3301 HV CHANGED MORE THAN HVINS II
3302 WARNING, CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO. 1.68

3470 ENCROACHMENT STATIONS. 4825,4 5214.4 TYPE. 1 TARGET. 389.000 II
404.000 10.98 483.28 .00 .00 484.38 1.10 2.11 .25 478.70
19000.0 9075.1 5307.7 4617.2 999.7 611.8 714.5 698.9 118.9 477.50 I

.45 9.08 8.68 6.46 .030 .035 .030 .000 472.30 4832.24
.002308 582. 592. 567. 2 0 0 .00 370.735202.96

1 16FEB96 16,28:25 16 I
SECNO DEPTH CWSEL CRIWS WSELK KG HV HL OLOSS L-BANK ELEV Io OLOB OCH OROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENOST

·SECNO 406.000 II
A-44 I



I
I 3301 HV CHANGED MORE THAN HVINS

I
3685 20 TRIALS ATTEMPTED WSEL,CWSEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

3470 ENCROACHMENT STATIONS. 4515.1 5062.1 TYPE. 1 TARGET. 547 .000

I 406.000 10.25 484.05 484.05 .00 487.38 3.32 1.77 .67 477.90
19000.0 8247.6 10677.5 74.8 583.4 709.9 12.2 717.9 121. 9 480.40

.45 14.14 15.04 6.13 .030 .035 .030 .000 473.80 4839.86
.008163 25B . 618. 595. 20 9 0 .00 204.22 5044 .08

I CCHV. .300 CEHV. .500
'SECNO 408.000

I 3301 HV CHANGED MORE THAN HVINS

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO • 3.68

I 3470 ENCROACHMENT STATIONS. 4152.8 5040.2 TYPE. 1 TARGET. 887.400
408.000 13.52 488.62 .00 .00 488.88 .26 .58 .92 475.20
19000.0 15581.8 2931.9 486.3 4279.0 504.5 125.3 744.6 126.5 476',60

I .48 3.64 5.81 3.88 .035 .035 .035 ..000 475.10 4152.80

.000603 350 . 445. 616. 2 0 0 .00 881.03 5033.83

I 'SECNO 408.500

3265 DIVIDED FLOW

I 3470 ENCROACHMENT STATIONS. 4134.9 5016.7 TYPE. 1 TARGET. 881.800
408.500 11.20 488.60 .00 .00 488.94 .35 .02 .05 482.80
19000.0 17153.3 1846.7 .0 3652.5 374.8 .0 747.6 127.0 100000.00

.48 4.70 4.93 .00 .035 .035 .000 .000 477.40 4134 .90

I
.000918 25. 51 . 120. 2 0 0 .00 690.60 5016 .70

1
18FEB98 16,28:25 17

I SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV

0 OLOB OCH OROB ALOB ACH AROB VOL TWA R-BANK ELEV

I TIME VLOB VCH VROB lOlL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDS!

I
CCHV= .300 CEHV. .500
'SECNO 409.000
BTCARD, BRIDGE STENCL. 4134.90 STENCR. 5016.70

3265 DIVIDED FLOW

I 3370 NORMAL BRIDGE, NRD. 23 MIN ELTRD. 483.30 MAX ELLC. 479.90

I 3470 ENCROACHMENT STATIONS. 4134.9 5016.7 TYPE· 1 TARGET. 881.800

4677 BRIDGE DECK DEFINITION ERROR AT STATIONS 4983.20 4983.30
STALLION RANCH BRIDGE MODELED AS NORMAL BRIDGE. DiS FACE

I 409.000 11.19 488.59 .00 .00 488.95 .36 .00 .01 482.80
19000.0 17490.4 1509.6 .0 3648.2 299.5 .0 747.8 127.0 100000.00

.48 4.79 5.04 .00 .035 .017 .000 .000 477.40 4134.90
.000957 2. 2. 2. 9 0 0 -75.15 689.99 5016.70

I 'SECNO 410.000

I A-45



I
8TCARD, 8RIDGE STENCL_ 4134.90 STENCR- 5016.70 I
3265 DIVIDED FLOW

3370 NORMAL BRIDGE, NRD. 23 MIN ELTRD- 483.30 MAX ELLC. 479.90 I
3470 ENCROACHMENT STATIONS. 4134.9 5016.7 TYPE. 1 TARGET- 881.800 I4677 BRIDGE DECK DEFINITION ERROR AT STATIONS 4983.20 4983.30

STALLION RANCH BRIDGE MODELED AS NORMAL BRIDGE. U!S FACE
410.000 11.21 488.61 .00 .00 488.97 .36 .01 .00 482.80

I19000.0 17492.7 1507.3 .0 3665.8 300.4 .0 749.1 127.2 100000.00
.48 4.77 5.02 .00 .035 .017 .000 .000 477.40 4134.90

.000945 14. 14. 14 . 11 0 0 -75.15 692.45 5016.70

'SECNO 411.000 I
3265 DIVIDED FLOW

1 I18FE898 16:28:25 18

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-8ANK ELEV IO' OLOB OCH OROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB· XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORJ\R TOPWID ENDST

I
3470 ENCROACHMENT STATIONS. 4134 .9 5016 .7 TYPE. 1 TARGET. 881.800

411.000 11.15 488.55 .00 .00 489.03 ,4B .00 .06 482.80
19000.0 15538,8 3461.2 .0 3622.1 373 .3 ,0 749,2 127.2 100000.00 I.48 4.29 9.27 .00 ,035 .017 .000 .000 477.40 4134 .90
.000770 2 . 2. 2. 2 0 0 .00 686,32 5016.70

'SECNO 411.500 I I

3265 DIVIDED FLOW

3470 ENCROACHMENT STATIONS- 4134.9 5016.7 TYPE- 1 TARGET. 881.800 I411.500 11.18 488.58 .00 ,00 489.05 .47 .02 .00 482.80
19000.0 15549.6 3450.4 .0 3645,6 374.5 .0 751.3 127.6 100000.00

.49 4.27 9.21 .00 .035 .017 .000 .000 477.40 4134 .90 I,00075B 20. 50. BO. 1 0 0 .00 689.63 5016.70

'SECNO 412,000

I ,

3265 DIVIDED FLOW

3301 HV CHANGED MORE THAN HVINS I3685 20 TRIALS ATTEMPTED WSEL,CWSEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

3470 ENCROACHMENT STATIONS. 4180.0 5251. 4 TYPE. 1 TARGET. 1071.400 I I

412.000 12.27 489,97 48 9,97 .00 491,89 1.92 .32 .72 478.70
19000.0 3587.9 3615.6 11796.4 411,1 235.6 1158.1 763.9 130.2 478.20

.4'9 8,73 15.35 10,19 .035 .035 .035 .000 477.70 4180.00 I.004828 160 . 194. 2BO. 20 9 0 .00 517.13 5251. 40

'SECNO 414.000 I
A-46
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I
I 3265 DIVIDED FLOW

414.000 14.70 491.70 491.30 .00 494.02 2.32 1.92 .20 482.40

I
19000.0 1638.8 5750.3 11610.9 359.9 393.2 997.4 780.9 134.8 481.00

.50 4.55 14.63 11.64 .035 .035 .035 .000 477.00 4452.50
.004407 479. 488. 375. 4 11 0 .00 398.31 5136.00

I 1 18FEB98 16,28,25 19

I
SECNO q~PTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q OLOB OCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

II ·SECNO 416.000

3301 HV CHANGED MORE THAN HVINS

II 3302 WARNING, CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO. 1.60

416.000 13.49 495.19 .00 .00 496.08 .89 1.64 .43 487.20

I 19000.0 6098.0 7695.4 5206.6 873.6 891.2 797.9 811.7 139.9 489.10
.52 6.98 8.64 6.53 .035 .035 .035 .000 481.70 4807.98

.001728 565. 615. 664. 2 0 0 .00 338.90 5146.89

II ·SECNO 418.000

3265 DIVIDED FLOW

I 3301 HV CHANGED MORE THAN HVINS

I
3302 WARNING, CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO. .55

418.000 11.24 496.54 .00 .00 498.37 1.83 1.82 .47 494.30
19000.0 6365.0 7914.5 4720.6 784.6 629.2 431.6 843.4 145.6 487.50

.54 8.11 12.58 10.94 .035 .035 .035 .000 485.30 4575.70I .005763 620. 640. 625. 3 0 0 .00 466.02 5091.92

·SECNO 420.000I 3301 HV CHANGED MORE THAN HVINS

3302 WARNING, CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KRATIO. 1.69I 420.000 13.79 500.09 .00 .00 500.96 .87 2.31 .29 493.50
19000.0 9466.2 5838.8 3694.9 1410.9 645,4 564.9 880.8 153.0 493.60

.57 6.71 9.05 6.54 .035 .035 .035 .000 486.30 4722.80I .002012 761. 706. 690. 3 0 0 .00 407.00 5129.80

1I 18FEB98 16,28,25 20

Tl CDOVES - COUNTY OF SAN DIEGO ZONE 2 - FEMA 100-YR FLOOD
T2 GEORGE S. NOLTE AND ASSOCIATES

I T3 SAN DIEGO RIVER DECK 3
Jl ICHECK INQ NINV IDIR STRT METRIC HVINS 0 WSEL FQI 3. 429.19

A-47
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I
J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLOC IBW CHIlIM ITRACE I
15. -1

I
1 I18FEB98 16:28:25 2l

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
0 OLOB OCH OROB ALOB ACH AROB VOL TWA R-BANK ELEV ITIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAA TOPWIC ENDST

·PROF 2 I0

CCHV. .150 CEHV. .300
·SECNO 340.000 I
3470 ENCROACHMENT STATIONS. 4797.8 5304.6 TYPE. 1 TARGET. 506.800

340.000 13.19 429.19 .00 427.00 430.69 1.50 .00 .00 418.50
30600.0 8915.9 16460.0 5224.1 761. 3 1756.1 699.8 .0 .0 418.20 I.00 11.71 9.37 7.47 .028 .045 .028 .000 416.00 4797.85
.003177 781. 655. 670. 0 0 0 .00 506.75 5304.60

.SECNO 342.000 I
3301 HV CHANGED MORE THAN HVINS

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO • 1.56 I
3470 ENCROACHMENT STATIONS. 4550.0 5228.7 TYPE. 1 TARGET~ 678.700

342.000 12.75 431.55 .00 429.28 432.13 .58 1. 30 .14 420.80 I30600.0 5680.8 15672 .5 9246.6 993.1 2661.3 1377.0 63.8 9.1 419.70
.03 5.72 5.89 6.71 .028 .045 .028 .000 418.80 4550.00

.001299 630 . 694. 666. 2 0 0 .00 678.70 5228.70

·SECNO 344.000 I
3470 ENCROACHMENT STATIONS. 4550.0 5214.5 TYPE- 1 TARGET. 664.500

344.000 12.85 431.65 .00 429.38 432.27 .62 .13 .01 421.20 I30600.0 17030.6 5306.2 8263.3 2533.8 1044.0 1348.2 77.2 11.0 421.30
.04 6.72 5.08 6.13 .028 .045 .028 .000 418.80 4550.00

.000937 180 . 76. 95. 2 0 0 .00 664.50 5214.50

·SECNO 350.000 I
3470 ENCROACHMENT STATIONS. 4600.0 5323.6 TYPE- 1 TARGET. 723.600

350.000 11.43 431.63 .00 429.37 432.46 .83 .12 .06 423.00 I30600.0 17505.5 9967.3 3127.2 215B.4 1566.1 608.1 BB.3 12.6 421.30
.04 8.11 6.36 5.14 .028 .045 .02B .000 420.20 4600.00

.001605 85. 138. 105. 2 0 0 .00 673.40 5273.40

1 I
18FEB98 16:28:25 22

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV I
0 OLOB QCH OROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCR VROB XNL XNCR XNR WTN ELM IN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICOm CORAA TOPWIC ENDST I

A·48 I



I
I 3685 20 TRIALS ATTEMPTED WSEL,CWSEL

3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

I 3470 ENCROACHMENT STATIONS. 4830.0 5186.9 TYPE. 1 TARGET. 356.900
360.000 9.89 443.09 ·443.09 441.12 446.57 3.48 2.29 .78 435.80
30600.0 14678.3 12631.9 3289.9 862.4 1002.8 242.8 296.8 39.9 437.40

I .12 17.02 12.60 13.55 .028 .040 .028 .000 433.20 4830.00
.007534 750 . 651. 657. 20 11 0 .00 304.82 5142.95

'SECNO 362.000

I 3301 HV CHANGED MORE THAN HVINS

I 3302 WARNING; CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KRATIO • 1.80

3470 ENCROACHMENT STATIONS. 4792.6 5224.9 TYPE. 1 TARGET. 432.300
362.000 13.77 447.87 .00 445.55 449.50 1.63 2.65 .28 437.60

I 30600.0 13153.1 10078.1 7368.8 1159.5 1091.9 773.5 337.5 45.0 438.70
.14 11.34 9.23 9.53 .028 .040 .028 .000 434.10 4814.34

.002336 681. 687. 712. 2 0 0 .00 335.40 5149.74

I 1
18FEB98 16:28:25 24

I SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
0 OLOB OCH OROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR W'I'N ELMIN SSTA
SLOPE XLOBL XLCH XLOBR !TRIAL IDC ICONT CORM TOPWID ENOST

I 'SECNO 364.000

3470 ENCROACHMENT STATIONS. 4916.8 5351.6 TYPE. 1 TARGET. 434.800

I 364.000 12.29 450.09 .00 447.82 451.65 1.56 2.14 .01 444 .00
30600.0 1404.3 12479.1 16716.6 154.7 1366.7 1557.8 391. 4 51.8 445.50

.16 9.08 9.13 10.73 .028 .040 .028 .000 437.80 4916.80
.003354 770. '785. 754. 3 0 0 .00 434.80 5351.60

I 'SECNO 366.000

I
3470 ENCROACHMENT STATIONS. 4811. 2 5333.5 TYPE. 1 TARGET. 522.300

366.000 10.79 452.89 .00 451.29 454.75 1.86 3.01 .09 448.20
30600.0 7981.0 2792.1 19826.9 725.5 337.1 1766.1 446.9 60.8 446.30

.18 11.00 8.28 11.23 .028 .040 .028 .000 442.10 4811.20

.004030 773. 782. 848. 2 0 0 .00 522 .30 5333.50

I 'SECNO 368.000

I
3301 HV CHANGED MORE THAN HVINS

CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KRATIO • 1.883302 WARNING:

I 3470 ENCROACHMENT STATIONS· 4649.4 5299.6 TYPE. 1 TARGET. 650.200
368.000 12.06 454.86 .00 452.98 455.64 .78 .74 .16 445.80
30600.0 12965.1 4219.7 13415.2 1738.9 699.6 1898.6 478.0 65.5 444.20

I
,20 7.46 6.03 7.07 .028 .040 .028 .000 442.80 4737.85

,001140 419. 377. 353. 2 0 0 .00 561.75 5299.60

'SECNO 370.000

I 3301 HV CHANGED MORE THAN HVINS

I
A-50



I
3685 20 TRIA~S ATTEMPTED WSEL,CWSEL II
3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

3470 ENCROACHMENT STATIONS. 4821.5 5172.0 TYPE. 1 TARGET. 350.500 II
370.000 10.91 455.91 .455.91 454.22 459.07 3.16 1.18 .71 448.00
30200.0 15648.5 7517.1 7034.4 967.2 600.0 635.9 518.6 71.2 450.50

.21 16.18 12.53 11.06 .028 .040 .028 .000 445.00 4824.67 I
.006144 462. 538. 627. 20 15 0 .00 344.25 5168.93

1
18FEB98 16:28:25 25 I
SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
o OLOB OCH OROB AI.OB ACH AROB VOL TWA R-BANK eLEV II
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE X~OBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

'SECNO 370.100 I
3265 DIVIDED FLOW

3370 NORMAL BRIDGE, NRD. 37 MIN ELTRD. 457.50 MAX ELLC. 459.50 II
3685 20 TRIALS ATTEMPTED WSEL,CWSEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY I
3720 CRITICA~ DEPTH ASSUMED

3470 ENCROACHMENT STATIONS. 4821.5 5172.0 TYPE. 1 TARGE1'. 350.500
370.100 11.15 456.15 456.15 454.39 459.47 3.32 .01 .05 448.00
30200.0 15424.1 7223.3 7552.6 931.6 586.8 615.4 518.7 71.2 459.50 I

.21 16.56 12.31 12.27 .028 .040 .028 .000 445.00 4824.21
.008799 2. 2. 2. 20 12 0 .00 321.17 5169.38

'SECNO 370.200 II
3265 DIVIDED FLOW

3301 HV CHANGED MORE THAN HVINS II
3370 NORMAL BRIDGE, NRD. 0 MIN ELTRD. 457.50 MAX ELLC. 459.50 II
3470 ENCROACHMENT STATIONS. 4821.5 5172.0 TYPE. 1 TARGET. 350.500

370.200 11.82 457.12 .00 455.18 459.85 2.73 .29 .09 448.30
30200.0 15146.9 6934.3 8118.8 1012.8 628.3 707.2 520.7 71.5 459.80 I

.21 14.96 11.04 11.48 .028 .040 .028 .000 445.30 4822.88
.006653 38. 38. 38. 6 0 0 .00 323.79 5170.67

'SECNO 370.300 II
3301 HV CHANGED MORE THAN HVINS

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO. 1.61 II
1

18FEB98 16:28:25 26 I
SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
o O~OB OCH OROB AI.OB ACH .AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA I
SLOPE X~OBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

A-51 I



I
I

3470 ENCROACHMENT STATIONS. 4B21.5 5172.0 TYPE. 1 TARGET. 350.500

I 370.300 12.91 45B.21 .00 455 .96 460.00 1.7B .01 .14 448.30
30200.0 14851.4 6791.9 8556.7 122B.2 732.5 936.7 520.B 71.5 450.BO

.21 12.09 9.27 9.14 .02B .040 .02B .000 445.30 4821.50
.002579 2. 2. 2. 4 0 0 .00 350.50 5172.00

I CCHV. .150 CEHV. .300
'SECNO 372.000

I 3301 HV CHANGED MORE THAN HVINS

3470 ENCROACHMENT STATIONS. 4B54.5 5270.9 TYPE- 1 TARGET. 416.400
372.000 12.41 460.41 .00 458.07 461. 41 1.00 1.30 .12 450.90

I 30200.0 1723.4 24020.1 4456.6 177.0 3112.6 504.3 560.B 76.2 453.50
.22 9.74 7.72 B.84 .02B .045 .02B .000 448.00 4854.50

.002456 422. 513. 638. 2 0 0 .00 413.46 5267.96

I 'SECNO 374.000

3470 ENCROACHMENT STATIONS. 4863.0 5260.2 TYPE. 1 TARGET. 397.200
374.000 12.02 461.42 .00 459.23 462.91 1.49 1.36 .15 453.50

I 30200.0 413.0 10855.6 18931. 4 6B.6 137B.4 1751. 9 604.4 81. 2 452.00
.24 6.02 7.88 10.Bl .02B .045 .02B .000 449.40 4863.00

.00255B 562. 549. 530 . 2 0 0 .00 391.21 5254.21

I 'SECNO 376.000

3470 ENCROACHMENT STATIONS. 4843.9 5225.3 TYPE. 1 TARGET. 3B1.400

I
376.000 9.9B 463.0B .00 460.96 464.70 1.62 1.74 .04 455.00
30200.0 417.5 24Bl1.0 4971.5 51.0 2560.3 395.5 641.1 85.7 455.00

.25 B.1B 9.69 12.57 .028 .045 .02B .000 453.10 4B55.97
.004640 520. SOB. 530. 2 0 0 .00 365.54 5221.51

I 'SECNO 37B.000

3470 ENCROACHMENT STATIONS. 4746.2 5134.9 TYPE. 1 TARGET. 3BB.700
37B.000 10.01 466.21 .00 464.02 467.47 1.26 2.72 .05 456.20

I 30200.0 770.6 2B914.1 515.3 BB.9 3194.7 66.2 6B9.4 91. 2 457.BO
.27 B.67 9.05 7.78 .02B .045 .02B .000 456.20 4763.73

.003745 665. 686. 353. 2 0 0 .00 370.62 5134.35

I 1
lBFEB9B 16:2B:25 27

I SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
0 OLOB OCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

I 'SECNO 3BO.000

I
3301 HV CHANGED MORE THAN HVINS

3470 ENCROACHMENT STATIONS. 4739.4 5109.6 TYPE. 1 TARGET. 370.200
3BO.000 9.32 466.32 .00 464.20 46B .11 1.79 .4B .16 459.00

I 30200.0 755.0 22B77.0 656B.0 90.3 2395.9 457.9 697.B 92.2 457.80
.2B B.36 9.55 14.34 .028 .045 .02B .000 457.00 4745.05

.004657 145. 116. 110 . 2 0 0 .00 359.B6 5104.90

I 'SECNO 390.000

A-52
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I
3470 ENCROACHMENT STATIONS. 4788.8 5140.0 TYPE. 1 TARGET. 351.200 I390.000 9.68 466.68 .00 464.63 468.63 1.95 .47 .05 457.9030200.0 10897.7 B732.1 10570.2 B95.9 1048.8 865.8 705,4 93.1 458.60.28 12.16 8.33 12.21 .02B .045 .028 .000 457.00 4801. 20

I
.003272 80. 9B. 190. 2 0 0 ,00 338.80 5140.00

·SECNO 392.000

3470 ENCROACHMENT STATIONS. 4851.1 5188.0 TYPE. 1 TARGET. 336.900 I392.000 9.12 467.22 .00 465.2B 469.61 2.39 .85 .13 459.8030200.0 9297.B 20191.5 710.7 599.5 1878.6 70.3 717.4 94.6 45B.30.29 15.51 10.75 10.12 .028 .045 .028 .000 458.10 4866.46

I.005956 159 . 156. 370. 2 0 0 .00 314 .88 5181.34

·SECNO 394.000

3301 HV CHANGED MORE THAN HVINS I
3470 ENCROACHMENT STATIONS. 4750.0 5221.8 TYPE. 1 TARGET. 471.800

I394.000 9.54 471.74 .00 469.60 473.48 1.73 3.77 .10 462.9030200.0 3454,8 9143.5 17601.7 401.0 1107.2 1480.2 772.9 102.3 463.30.31 B.62 8.26 11. 89 .028 .045 .028 .000 462.20 4768.3B.003261 1037. asa , 736. 2 0 0 .00 441.97 5UO.35

I18FES98 16:28:25
2B

SECNO DEPTH CWSEL CRIWS WSELK EG HV HI. OLOSS I.-SANK ELEV I0 QLOS OCH OROS ALOS ACH AROS VOL TWA R'SANK ELEVTIME II'LOS VCH VROS lOlL XNCH XNR WTN ELMIN SSTASLOPE XLOSL XLCH XLOSR ITRIAL IDC ICONT CORAR TOPWID ENDST I·SECNO 396.000

3470 ENCROACHMENT STATIONS. 4766,6 5161.5 TYPE. 1 TARGET. 394.900 I396.000 9.64 474.24 .00 472.44 476.07 1. B3 2.57 .03 466.0030200.0 14122.5 BB13.0 7264.5 1208.1 1039.8 621.6 823.8 109.6 466.30.33 11.69 8.4B 11.69 .02B .045 .028 .000 464.60 4776.90.003596 92B . 772. 610. 3 0 0 .00 3B4.60 5161. 50 ICCHV. .150 CEHV • .300
·SECNO 39B.000

I3301 HV CHANGED MORE THAN HVINS

3470 ENCROACHMENT STATIONS. 4771.1 507B.B TYPE. 1 ,TARGET. 307.700 I398.000 11.36 476.66 .00 474.96 479.Bl 3.15 3.34 .40 467.1030200.0 lB9BB.B 9663.8 1547.4 1291.8 704.9 132.4 B65.9 115.2 466.60.34 14.70 13.71 ll.69 .030 .040 .030 .000 465.30 4793.94.005856 784. 695. 660. 2 0 0 ,00 270.B6 5064 .81 I·SECNO 400.000

3301 HV CHANGED MORE THAN HVINS

I3470 ENCROACHMENT STATIONS. 4957.1 5225.5 TYPE. 1 TARGET. 26B ,400400.000 12.43 479.53 .00 477.14 4B1.85 2.32 1. 91 .13 471.10 I29800.0 193.2 7594.4 22012.4 33.7 620.4 1797.7 BB9.3 117.9 46B.40.35 5.73 12.24 12.24 .030 .035 .030 .000 467.10 495B.40.003230 550. 44B. 368. 3 0 0 .00 263.16 5221.56

I
A-53

I



I
I ·SECNO 402.000

I 3301 HV CHANGED MORE THAN HVINS

402.000 12.36 481. 46 481.42 479.26 484.89 3.43 2.71 .33 473.40
29800.0 6036.8 13165.4 10597.8 409.0 823.0 793.4 921.6 122.0 473.30

I
.36 14.76 16.00 13.36 .030 .035 .030 .000 469.10 4914.95

.005993 630. 631. 630. 6 5 0 .00 301.92 5216.87

1

I 18FEB98 16:28:25 29

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L·BANK ELEV

I
Q QLOB OCH OROB 1>.LOB IICH A.ROB VOL TWII R·BANK ELEV
TIME VLOB VCH '/ROB XNL XNCH XNR WTN ELMIN SSTII
SLOPE XLOBL XLCH XLOBR ITRIIIL IDC ICONT CORA.R TOPWID ENDST

I ·SECNO 404.000

3301 HV CHANGED MORE THAN HVINS

I 3302 WI\R.NINQ: CONVEYI\NCE CHANQE OUTSIDE OF IICCEPTIIBLERl\NGE. KIlATIO • 1.73

3470 ENCROACHMENT STATIONS. 4825.4 5214.4 TYPE. 1 TA.RGET. 389.000

I 404.000 13.42 485.72 .00 483.28 487.07 1.35 1.87 .31 478.70
29800.0 13516.7 7393.4 8889.8 1342.4 778.1 1127.7 956.7 126.6 477.50

.38 10.07 9.50 7.88 .030 .035 .030 .000 472.30 4826.89
.002009 582 . 592. 567. 3 0 0 .00 386.73 5213.62

I ·SECNO 406.000

3301 HV CHANGED MORE THAN HVINS

I 3685 20 TRIALS ATTEMPTED WSEL.CWSEL
3693 PROBIIBLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

I 3470 ENCROACHMENT STATIONS. 4515.1 5062.1 TYPE. 1 TA.RGET. 547.000
406.000 13.75 487.55 487..55 484.05 490.14 2.59 1.28 .37 477 .90
29800.0 14819.1 14648.4 332.5 1282.3 1027.1 46.8 985.3 130.7 480.40

.39 11.56' 14 .26 7.11 .030 ,035 .030 .000 473 .80 4515.10

I .004486 258. 618. 595 . 20 8 0 .00 535.38 5050.48

CCHV. .300 CEHV. .500

I ·SECNO 408.000

3301 HV CHANGED MORE THAN HVINS

I 3302 WI\R.NING: CONVEYI\NCE CHANQE OUTSIDE OF ACCEPTIIBLE Rl\NGE. KIlATIO • 2.88

3470 ENCROACHMENT STATIONS. 4152.8 5040.2 TYPE. 1 TA.RGET. 887.400

I 408.000 15.89 490.99 .00 488.62 491.29 .30 .46 .69 475.20
29800.0 25448.6 3651.8 699.6 6236.6 595.4 170.3 1025.4 136.6 476.60

.42 4.08 6.13 4.11 .035 .035 .035 .000 475.10 4152.80
.000539 350. 445. 616 . 2 0 0 .00 883.47 5036.27

I 1
18FEB98 16:28:25 30

I SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
0 QLOB QCH QROB IILOB IICH A.ROB VOL TWII R-BANK ELEV

I A-54



TIME
SLOPE

VLOB
XLOBL

VCH
XLCH

·SECNO 408.500

3470 ENCROACHMENT STATIONS.
408.500 13.57 490.97
29800.0 27492.1 2307.9

.42 4 .94 5.08
.000804 25. 51.

CCHV. .300 CEHV.
·SECNO 409.000
BTCARO. BRIDGE STENCL.

.500

4134.9
.00
.0
.00

120 .

3370 NORMAL BRIDGE. NRD. 23 MIN ELTRD.

4134.90

3470 ENCROACHMENT STATIONS. 4134.9

VROB
XLOBR

XNL
ITRIAL

XNCH
IDC

XNR
ICONT

1 TARGET.
.38
.0

.000
o

5016.7 TYPE.
488.60 491.35
5569.7 454.2
.035 .035
2 0

STENCR. 5016.70

479.90

1 TARGET.
4677 BRIDGE DECK DEFINITION ERROR AT STATIONS 4983.20 4983.30

STALLION RANCH BRIDGE MODELED AS NORMAL BRIDGE. DiS FACE
409.000 13.56 490.96 .00 488.59 491.35
29800.0 27759.6 2040.4 .0 5565.4 378.9

.42 4.99 5.39 .00 .035 .017
.000819 2. 2. 2. 8 0

·SECNO 410.000
BTCARO. BRIDGE STENCL. 4134.90

3370 NORMAL BRIDGE. NRD. 23 MIN ELTRD.

3470 ENCROACHMENT STATIONS. 4134.9

483.30 MAX ELLC.

5016.7 TYPE.

STENCR. 5016.70

.39
.0

.000
o

479.90

1 TARGET.
4677 BRIDGE DECK DEFINITION ERROR AT STATIONS 4983.20 4983.30

STALLION RANCH BRIDGE MODELED AS NORMAL BRIDGE. U/s FACE
410.000 13.58 490.98 .00 488.61 491.37
29800.0 27761.5 2038.5 .0 5578.5 379.4

.42 4.98 5.37 .00 .035 .017
.000814 14. 14. 14. 11 0

1
18FEB98

SECNO
c
TIME
SLOPE

DEPTH
OLOB
VLOB
XLOBL

CWSEL
OCH
VCH
XLCH

·SECNO 411.000

3470 ENCROACHMENT STATIONS.
411.000 13.52 490.92
29800.0 25393.2 4406.9

.42 4.59 9.73
.000698 2. 2.

·SECNO 411.500

3470 ENCROACHMENT STATIONS.
411.500 13.55 490.95
29800.0 25404.6 4395.4

.42 4.57 9.68
.000689 20. 50.

CRIWS
OROB
VROB
XLOBR

4134.9
.00
.0
.00

2 •

4134.9
.00
.0
.00
80 .

483.30 MAX ELLC.

5016 .7 TYPE-

WSELK
ALOB
XNL
ITRIAL

EG
ACH
XNCH
IDC

5016.7 TYPE.
488.55· 491.42
5533.9 452.8
.035 .017

2 0

5016.7 TYPE.
488.58 491.44
5560.4 453.8
.035 .017
1 0

A-55

.39
.0

.000
o

HV
AROB
XNR
ICONT

1 TARGET.
.50
.0

.000
o

1 TARGET.
.49
.0

.000
o

WTN
CORAR

881.800
.02

1029.6
.000
.00

.00
1029.9
.000

-75.15

.01
1031 ..8

.000
-75.15

HL
VOL
WTN
CORAR

881.800
.00

1032 .1
.000
.00

881. 800
.02

1035.1
.000
.00

881.800

.01
137.2

477.40
881.80

881. 800

.00
137.5

477.40
881.80

OLOSS
TWA
ELM IN
TOPWID

.05
137.6
477.40
881.80

.00
138.0

477 .40
881. 80

ELM IN
TOPWID

.04
137 .2
477.40
881.80

I
SSTA
ENDST I
I

482.80
100000.00
4134 .90
5016.70 I
I
I
I

482.80
100000.00
4134.90
5016.70 I
I
I

482.80
100000.00
4134 .90
5016.70

I
I

31

L-BANK ELEV
R-BANK ELEV
SSTA
ENDS!

I
I

482.80
100000.00
4134.90
5016.70

I
I

482.80
100000.00
4134.90
5016.70

I
I
I
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I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

'SECNO 412.000

3265 DIVIDED FLOW

3301 HV CHANGED MORE THAN HVINS

3685 20 TRIALS ATTEMPTED WSEL.CWSEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

3470 ENCROACHMENT STATIONS-
412.000 14.07 491.77
29800.0 7970.1 4363.5

.43 6.39 16.09
.004399 160. 194.

4180.0
491.77
17466.3
10.97
280.

'SECNO 414.000

3265 DIVIDED FLOW

3301 HV CHANGED MORE THAN HVINS

1
18FEB98 16,28,25

SECNO DEPTH CWSEL
0 OLOB OCH
TIME VLOB VCH
SLOPE XLOBL XLCH

CRIWS
OROB
VROB
XLOBR

5251.4 TYPE- 1
489.97 493.63
1247.3 271.2

.035 .035
20 8

WSELK
ALOB
XNL
ITRIAL

EG
ACH
XNCH
IDC

TARGET-
1.85

1592.3
.035

o

HV
AROB
XNR
ICONT

1071.400
.28

1054.4
.000
.00

HL
VOL
WTN
CORAR

.68
141.8

477.70
1016.39

OLOSS
TWA
ELMIN
TOPWID

478.70
478.20
4180.00
5251.40

32

L-BANK ELEV
R·BANK ELEV
SSTA
ENDST

7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

3470 ENCROACHMENT STATIONS- 4452.5 5136.0 TYPE- 1 TARGET- 683.500
414.000 16.79 493.79 493.79 491 .70 496.23 2.44 1.79 .29 482.40
29400.0 6124.5 7193.1 16082.4 1057.1 459.8 1250.7 1083.3 150.5 481.00

.43 5.79 15.65 12.86 .035 .035 .035 .000 477.00 4452.50
.004093 479. 488. 375. 3 11 0 .00 633.21 5136.00

'SECNO 416.000

3301 HV CHANGED MORE THAN HVINS

3302 WARNING, CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KRATIO • 1.44

3470 ENCROACHMENT STATIONS- 4643.5 5146.1 TYPE- 1 TARGET- 502.600
416.000 15.45 497.15 .00 495.19 498.32 1.18 1.71 .38 487.20
29400.0 10356.0 10798.5 8245.5 1431.9 1049.2 1019.6 1127.4 158.2 489.10

.46 7.23 10.29 8.09 .035 .035 .035 .000 481.70 4643.50
.001975 565 . 615. 664. 3 0 0 .00 502.60 5146.10'

'SECNO 418.000

3265 DIVIDED FLOW

3301 HV CHANGED MORE THAN HVINS

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO-

A-56
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3470 ENCROACHMENT STATIONS. 4575.7 5101.5 TYPE. 1 TARGET- 525.600
416.000 13.32 496.62 .00 496.54 500.44 1.63 1.79 .33 494. 30
29400.0 12347.6 10350.1 6702.1 1474.3 796.6 595.9 ll73 .3 165.5 467 .50

.47 8.38 12.99 11. 25 .035 .035 .035 .000 485.30 4575.70
.004489 620. 640. 625. 2 0 0 .00 516.24 5099.70

1
16FEB98 16:26:25 33

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BAIlK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R·8ANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR W'I'N ELM IN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

eSECNO 420.000

3301 HV CHANGED MORE THAN HVINS

3470 ENCROACHMENT STATIONS. 4722.8 5129.8 TYPE. 1 TARGET. 407.000
420.000 15.37 501.67 .00 500.09 502.99 1.32 2.39 .15 493.50
29400.0 15298.3 8193 .0 5908.7 1618.8 740.5 706.5 1224.8 173.3 493.60

.49 8.41 ll.06 8.36 .035 .035 .035 .000 486.30 4722.60
.002504 761. 706. 690. 2 0 0 .00 407.00 5129.60

1
18FEB96 16:28:25 34

EXECUTED 16FEB96..•....•.•...•......•....•••........•
HEC-2 WATER SURFACE PROFILES

Version 4.6.2; May 1991.............•....•••....•.••••.•....

I
I
I
I
I
I
I
I
I
I
I

NOTE- ASTERISK (e) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST I
UP PER SAN D IEGO RIVER' 10

SUMMARY PRINTOUT TABLE 150

SEalO XLCH ELTRO ELLC ELM IN 0 CWSEL CRIWS EO lO*KS

l40.000 .00 .00 .00 416.00 19000.00 (27.00 .00 (.6.19 l•.67
l40.000 .00 .00 .00 416.00 30600.00 (.9.19 .00 (30.69 31.7'

34a . 000 694 .•0 '.00 .00 416.80 19000.00 4.9.28 .00 (.9.,. 14 . ., 6

342.000 694.20 .00 .00 416.80 30600.00 431.55 .00 432.13 12.99

344.000 75.50. .00 .00 418.80 19000.00 429.38 .00 429.66 9.66
344.000 75.50 .00 .00 418. 80 l0600.00 431.65 .00 43•.•7 9.37

350.000 138.00 .00 .00 (20.a 19000.00 (.9.37 .00 430.06 19.49
l50.000 138.00 .00 .00 (.0.•0 30600.00 431.63 .00 432.46 16.05

l52.000 73.60 .00 .00 419.80 19000.00 (29.•0 .00 430.49 26.22
l52.000 73.80 .00 .00 419.60 30600.00 431.0l .00 433.04 31.54

354.000 555.(0 .00 .00 4••.60 19000.00 431.19 .00 4):l.13 30.20
354.000 555.40 .00 .00 4n.60 l0600.00 433.5. .00 434.90 lO.86

356.000 695.20 .00 .00 4H.80 19000.00 433.41 .00 435.2• 63.33
356.000 695.20 .00 .00 424.80 30600.00 435.50 .00 437.91 55.60

A-57

I
vc:H AREA oJ8.H 2199.18 l3.4.
9.37 3217 .22 5429.

5.38 35(l.83 4945._5.69 50ll.l9 6491.

4.50 3465.6l 6043.
5.06 4926.06 9999.l

5.97 2887.53 4303·16.36 4332.64 7637,

7.0l 2HO .z2 3710.7
6.96 2671..5 5448"

7.87 •Ul. 96 3457.
9.51 l.5l.37 5508.

10.•5 1776.75 .l87·111.57 •507.17 410l.

I



I
I CAU'l'IONSEOlO. 370,000 PROFILE. 2 20 TRIALS ATTEMPTED TO BlUJ\NCE WSEL

CAU'l'IONSEOlO· 370,100 PROFILE. 1 CRITICAL DEPTH ASSUMED

I CAU'l'IONSEOlO. 370.100 PROFILE. 1 PROBABLE MINIMUM SPECIFIC ENERGY
CAU'l'IONSEOlO. 370.100 PROFILE. 1 20 TRIALS ATTEMPTED TO BALANCE WSEL
CAU'l'IONSEOlO. 370.100 PROFILE. 2 CRITICAL DEPTH ASSUMED
CAU'l'IONSEOlO· 370.100 PROFILE- 2 PROBABLE MINIMUM SPECIFIC ENERGY

I
CAU'l'IONSEOlO. 370.100 PROFILE. 2 20 TRIALS ATTEMPTED TO 3ALANCE WSEL

WARNING SEOlO. 370.300 PROFILE. 1 CONVEYANCE CHANGE OU'l'SIDEACCEPTABLE RANGE
WARNING SEOlO. 370.300 PROFILE. 2 CONVEYANCE CHANGE OU'l'SIDEACCEPTABLE RANGE

I WARNING SEOlO. 404.000 PROFILE. 1 CONVEYANCE CHANGE OU'l'SIDEACCEPTABLE RANGE
WARNING SEOlO. 404.000 PROFILE. 2 CONVEYANCE CHANGE OU'l'SIDEACCEPTABLE RANGE

CAU'l'IONSEOlO. 406,000 PROFILE. 1 CRITICAL DEPTH ASSUMED

I
CAU'l'IONSEOlO. 406.000 PROFILE. 1 PROBABLE MINIMUM SPECIFIC ENERGY
CAU'l'IONSEOlO. 406.000 PROFILE. 1 20 TRIALS ATTEMPTED TO BlUJ\NCE WSEL
CAU'l'IONSEOlO. 406.000 PROFILE- 2 CRITICAL DEPTH ASSUMED
CAU'l'IONSEOlO. 406.000 PROFILE. 2 PROBABLE MINIMUM SPECIFIC ENERGY
CAU'l'IONSEOlO. 406.000 PROFILE- 2 20 TRIALS ATTEMPTED TO BlUJ\NCE WSEL

I WARNING SEOlO. 408.000 PROFILE. 1 CONVEYANCE CHANGE OU'l'SIDEACCEPTABLE RANGE
WARNING SEOlO. 408.000 PROFILE. 2 CONVEYANCE CHANGE OU'l'SIDEACCEPTABLE RANGE
1

I
18FEB98 16:28:25 41

CAU'l'IONSEOlO. 409.000 PROFILE. 1 BRIDGE DECK DEFINITION ERROR

I CAU'l'IONSECNO. 409.000 PROFILE. 2 BRIDGE DECK DEFINITION ERROR

CAU'l'IONSEOlO. 410.000 PROFILE. 1 BRIDGE DECK DEFINITION ERROR
CAU'l'IONSEOlO. 410.000 PROFILE_ 2 BRIDGE DECK DEFINITION ERROR

I CAU'l'IONSEOlO. 412.000 PROFILE- 1 CRITICAL DEPTH ASSUMED
CAU'l'IONSECNO. 412.000 PROFILE. 1 PROBABLE MINIMUM SPECIFIC ENERGY
CAU'l'IONSEOlO. 412.000 PROFILE- 1 20 TRIALS ATTEMPTED TO BALANCE WSEL
CAU'l'IONSEOlO. 412,000 PROFILE- 2 CRITICAL DEPTH ASSUMED

I CAU'l'IONSEOlO. 412.000 PROFILE- 2 PROBABLE MINIMUM SPECIFIC ENERGY
CAU'l'IONSEOlO- 412.000 PROFILE- 2 20 TRIALS ATTEMPTED TO BALANCE WSEL

CAU'l'IONSEOlO. 414.000 PROFILE- 2 CRITICAL DEPTH ASSUMED

I
CAU'l'IONSEOlO. 414.000 PROFILE- 2 MINIMUM SPECIFIC ENERGY

WARNING SEOlO. 416,000 PROFILE. 1 CONVEYANCE CHANGE OU'l'SIDEACCEPTABLE RANGE
WARNING SEOlO. 416.000 PROFILE- 2 CONVEYANCE CHANGE OU'l'SIDEACCEPTABLE RANGE

I WARNING SEOlO- 418.000 PROFILE_ 1 CONVEYANCE CHANGE OU'l'SIDEACCEPTABLE RANGE
WARNING SEOlO. 418.000 PROFILE- 2 CONVEYANCE CHANGE OU'l'SIDEACCEPTABLE RANGE

WARNING SEOlO- 420.000 PROFILE. 1 CONVEYANCE CHANGE OU'l'SIDEACCEPTABLE RANGE

I
I
I
I
I
I

A-62



I
I 358.000

358.000

I
360.000
360.000

362.000
362.000

I
364.000
364.000

18FEB98

I SEOIO

I
366.000
366.000

368.000
368.000

I
370.000
370.000

370.100
J70.100

I )70.200
370.200

I
)70.300
310.300

372.000
372.000

I
374.000
374.000

]76.000
)76.000

I )78.000
)78.000

380.000
380.000

I 390.000
390.000

I
392.000
392.000

39•.000
39•.000

I 396.000
396.000

398.00C
398.000

I '00.000
400.000

I' lBFEB98

SEOIO

I 402.000
402.000

404.000
404.000

I
I

930.00
930.00

651.40
651.40

686.50
686.50

785.30
785.30

XLOI
781.80
'7Bl.80

376.60
376.60

538.00
538.00

2.00
2.00

38.00
38.00

2.00
2.00

512.70
512.70

548.50
548.50

SO 8. J a
508.30

686.10
686.10

U5.50
U5.50

ELTRD

457.50
457.50

4$7.50
45'7.50

97.80 .00
97.80 .00

156.00 .00
156.00 .00

890.90 .00
890.90 .00

771.80 .00
771.80 .00

694.90 .00
694.90 .00

448.00 .00
448.00 .00

XLOI ELTRD
630.60 .00
630.60 .00

592.30 .00
592.30 .00

.00

.00

.00

.00

.00

.00

.00

.00

ELLC
.00
.00

.00

.00

.00

.00

459.50
459.50

459.50
459.50

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

ELLC

.00

.00
429.40 19000.00
429.40 30600.00

.00

.00
433.20 19000.00
433.20 30600.00

.00

.00'
434.10 19000.00
434.10 30600.00

.00

.00
437.80 19000.00
437.80 30600.00

ELMIN Q

.00

.00
442.10 19000.00
442.10 30600.00

.00

.00
442.80 19000.00
442.80 30600.00

.00

.00
445.00 19000.00
445.00 30200.00

445.00 19000.00
445.00 30200.00

445.30 19000.00
445.30 30200.00

.00

.00
445.30 19000.00
445.30 30200.00

.00

.00
448.00 19000.00
448.00 30200.00

.00

.00
449.40 19000.00
449.40 30200.00

.00

.00
453.10 19000.00
453.10 30200.00

.00

.00
.56.20 19000.00
456.20 30200.00

.00

.00
457.00 19000.00
45'7,00 30200.00

.00

.00
457.00 19000.00
457.00 30200.00

.00

.00
458.10 19000.00
458.10 30200.00

.00

.00
462.20 19000.00
462.20 30200.00

.00

.00
464.60 19000.00
464.60 30200.00

.00

.00
465.30 19000.00
.65.30 30200.00

.00

.00
467.10 19000.00
467.10 29800.00

ELM IN Q

.00

.00
469.10 19000.00
469.10 29800.00

.00

.00
472.30 19000.00
472.30 29800.00

437.78
439.93

441.12
443.09

445.55
44'7.&7

447,82
450.09

CWSEL
451.29
452.89

452.98
454.86

454.22
455.91

454.39
456.15

455.18
457.12

455.96
458.21

458.07
460.41

459.23
461.42

460.96
463.08

464.02
466.21

464.20
466.32

464.63
466.68

465.28
467.22

469.60
"'1.'74

472.44
474.24

474.96
476.66

4'7,14
479.53

CWSEL
479.26
481.46

483.28
485.72

A-58

441.12
443.09

OIWS

454.22
455.91

454.39
456.15

OIWS

.00
481.42

.00

.00
438.•5
440.82

""3.72
446.57

.00

.00
446.68
449.50

.00

.00
449.U
451.65

EO
.00
.00

452.68
454.75

.00

.00
453.50
455.64

456.59
459.07

456.87
459.47

.00

.00
457.21
459.85

.00

.00
457.32
460.00

.00

.00
458.77
461.41

.00

.00
460.29
462.91

.00

.00
462.11
464.70

.00

.00
464,88
467.47

.00

.00
465.49
468.U

.00

.00
465.98
468.63

.00

.00
466.89
469.61

.00

.00
470.95
473.48

.00

.00
473.68
476.07

.00

.00
476.97
479.81

.00

.00
478.82
48l.85

EO
482.02
484.89

.00

.00
484.38
487.07

21.30
19.70

84.91
'75.34

23.02
23.36

43.80
33.54

35

42.61
40.30

10.16
11.40

62.17
61.44

84.20
87.99

63.99
66.53

27.62
25.79

25.69
24.56

26.40
25.58

47.51
46.40

36.54
37.45

4'7.B8
46.57

32.58
32.72

57.92
59.56

37.50
32.61

35.3B
35.96

49.25
58.56

33.70
32.30

lO·KS
65.07
59.93

23.0B
20.09

6.27 2903.56 4116.65
7.03 4079.09 7075.)(

10.99 1517.$9 206).1'
12.60 210B 03 3S25.JC

7.91 2258.31 3959.99
9.23 3024.89 63)1 .~1

8.55 2094.66 2870.88
9.13 3079.15 5283.37

VOl AAEA .01K

7.12 2030.46 2910.56
8.28 2828.72 4820.35

5.00 3284.06 5959.,
6.03 4337.04 9062.73

10.9B 1625.98 2'09.72
12.53 2203.01 1852.B?

10.93 1515.01 2010.59
12.31 2133.B7 3219.52

9.82 1731.93 2375.2'
11.04 2348.23 3702.57

8.24 2115.32 3615.27
9.27 2897.30 5946.23

6.64 2B32.62 374B.89
7.72 3793.94 6093.82

6.Bl 2367.5' 3697.69
7.8B 3198.BB 5970.68

8.19 2246.55 2756.56
9.69 3006.BO '433.6'

7.'9 2542.65.3143.25
9.05 3349.8] 4934.86

B.04
9.55

2193.70 2145.91
2944.07 4425.61

7.03 2121.80 3328.96
8.33 2Bl0.48 5279.25

B.95 1941.92 2'96.60
10.75 254B.34 3913.22

7.42 2121.46 3102.5B
B.26 29BB.43 52BB.42

7.22 2179.36 3194.4£
8.48 2869.4] S03S.B'

11.19 1680.11 2707.3:
13.71 2129.07 3946.3:

10.71 IB31.0B 3273.l!
12.24 2451.B4 5243.3'

36

VCH AAEA .01K

14.33 1440.23 2355.3
16.00 2025.39 3B49.3

B.68 2325.96 3955.
9.50 324B.23 664B.



406.000
406.000

408.000
408.000

408.500
408.500

409.000
409.000

HO. 000
HO.OOO

H1.000
411.000

411.50Q
H1. sao

.' H2.000
412.000

414.000
414.000

416.000
416.000

418.000
418.000

420.000
420.000

18FEB98

617 .70
617.10

"5.30
"5.30

51.00
51.00

2.00
2 . 00

14.00
14 . 00

2.00
2.00

50.00
50.00

193.80
193.80

488.30
488.30

615.00
615.00

640.00
640.00

705.70
705.70

.00

.00

.00

.00

.00

.00

48l.30
483.30

483.30
483.30

.00

.00

.00
·00

.00

.00

·00
.00

·00
.00

.00
·00

.00

.00

479.90
419.90

479.90
479.90

·00
·00

473.80 19000.00
473.80 29800.00

475.10 19000.00
475.10 29800.00

.00

.00

.00

.00
4".40 19000.00
477.40 29800.00

477.40 19000.00
477.40 29800.00

477.40 19000.00
477.40 29800.00

.00

.00
477.40 19000.00
"''',40 29800.00

477.40 19000.00
47'.40 29800.00

.00

.00

477.70 19000.00
477.70 29800.00

19000.00
29400.00

.00
·00
.00
.00

.".00
477.00

19000.00
29400.00

19000.00
29400.00

19000.00
29400.00

U4.05
U7.55

U8.62
490.99

488.60
490.97

488.59
490.96

488.61
490.98

488.55
490.92

U8.58
490.95

489.97
491.77

491.70
493.79

495.19
497.15

496.54
498.62

500.09
SOl. 67

U4.05
487.55

489.97
491.""

491.30
49l.79

487.38
490.14

.00

.00
488.88
491.29

81.63
44.86

6.03
5.l9

9.18
8.04

9.57
8.19

9.45
8.14

7.70
6.98

7.58
6.89

48.28
43.99

44.07
40.93

17..28
19.75

57.63
".89

20.12
25.04

I
15.04 1305.S] 2103 ocl
14.26 2356.10 4449.32

15.35
16. 09

14.63
15.65

8.64
10.29

12.58
12.99

9.05
11.06

l7

5.81
6.13

4908.84 i734 ",,",
1002.33 12835' ~~I
4027.33 6:2";'2.61
602l.a9 10512.49

.00

.00
481.70
481.70

.00

.00
488.94
491.35

.93

.08

5.04 394'.65 6142"1
5.39 5944.)3 10409.8

5.02 3966.13 6181.'C
S.l' 5951.95 10442.63

9.27 3995.ll 6846.al
9.73 5986.68 11281.9

9.21
9.68

4020.09 6901.99
6014.23 11350.41
1804.80 27)4.)
3110.79 4492.81

.00

.00
485.30
485.30

.00

.00
488.95
491.35

1750.46
2167.52 2862.114595.6

4570.'"
6616.04

2502.81
088.0

.00

.00
486.30
486.30

.00

.00
488.97
491.37

2562.69
l500.67

1845.42
2866.87

2621.25
3265.82

4236.01
5875.01

.00

.00
489.03
491.42

UPPER SAN OIEGO RIVER 10 II
SUMMARY PRlmoUT TABLE 150

SECNO

340.000
340.000

342.000
342.000

344.000
344.000

350.000
350.000

352.000
352.000

354.000
354.000

356.000
356.000

358.000
358.000

360.000
360.000

362.000
362.000

Q

19000.00
30600.00

19000.00
30600.00

19000.00
30600.00

19000.00
30600.00

19000.00
30600.00

19000.00
30600.00

19000.00
30600.00

19000.00
30600.00

19000.00
30600.00

19000.00
30600.00

CWSEL

427.00
429.19

429.28
431.55

429.38
431. 65

429.37
431.63

429.20
431.03

431.19
433.52

433.41
435.50

437.78
439.93

441.12
443.09

445.55
447.87

OIrwSP

.00
2.19

.00
2.27

.00
2.27

.00
2.25

.00
1. 83

.00
2.33

.00
2.09

.00
2.15

.00
1. 97

.00
2.32

OIrwSX

.00

.00

2.28
2.36

.11

.11

-.01
-.03

-.17
-.59

1.99
2.48

2.22
1.98

4.37
4.43

3.34
3.16

4.42
4.78

OIFKWS

.00
2.19

.00
2.27

.00
2.27

.00
2.25

.00
1.83

.00
2.33

.00
2.09

.00
2.15

.00
1.97

.00
2.32

A-59

TOPWIC

381.75
506.75

601.25
678.70

584.62
664.50

591.91
673.40

335.10
356.25

345.35
350.60

331.67
364.45

542.87
549.87

296.27
304.82

324.54
335.40

.00

.00
U9.05
491.44

491.89
493.63

494.02
496.23

.00

.00
496.08
498.32

.00

.00
498.37
500."

.00

.00
500.96
502.99

XLCH

694 .20
694.20

75.50
75.50

138.00
138.00

73.80
73.80

555.40
555.40

695.20
695.20

930.00
930.00

651.40
651.40

686.50
686.50

.00

.00

I
I
I
I
I
'I
I
I
I



I
I

364,000 19000,00 447.82 .00 2.28 .00 431.93 785.30

I
364.000 30600.00 450.09 2.27 2.22 2.27 434.80 785.30

366.000 19000.00 451. 29 .00 3.46 .00 488.06 781.80
366,000 30600.00 452.89 1.60 2.80 1.60 522.30 781.80

I 368,000 19000,00 452.98 .00 1.69 .00 557.05 376.60
368.000 30600.00 454.86 1.88 1.97 1.88 561.75 376.60

370.000 19000.00 454.22 .00 1.24 .00 337.59 538.00

I
370.000 30200.00 455.91 1.69 1.05 1.69 344.25 538.00

370.100 19000.00 454.39 .00 .17 .00 314.25 2.00
370.100 30200.00 456.15 1.76 .23 1.76 321.17 2.00

I 370.200 19000.00 455.18 .00 .79 .00 316.21 38.00
370.200 30200.00 457.12 1.94 .97 1.94 323.79 38.00

1

I
18FEB98 16,28:25 38

SECNO Q CWSEL DIFWSP DIFWSX DIFKWS TOPWIO XLCH

I 370.300 19000.00 455.96 .00 .78 .00 343.25 2.00
370.300 30200.00 458.21 2.25 1.09 2.25 350.50 2.00

372.000 19000,00 458.07 .00 2.11 .00 408.11 512,70

I 372.000 30200.00 460.41 2.34 2.20 2.34 413.46 512.70

374.000 19000.00 459.23 .00 1.16 .00 363.29 548.50
374.000 30200.00 461.42 2.20 1.01 2.20 391.21 548.50

I 376.000 19000.00 460.96 .00 1.74 .00 353.53 508.30
376.000 30200.00 463.08 2.11 1.65 2.11 365.54 508.30

376.000 19000.00 464.02 .00 3.05 .00 362.58 686.10

I 378.000 30200.00 466.21 2.19 3.13 2.19 370.62 686.10

380.000 19000.00 464.20 .00 ,19 .00 348.71 115.50
380,000 30200.00 466.32 2.12 .11 2.12 359.86 115.50

I 390.000 19000.00 464.63 .00 .43 .00 332.15 97.80
390.000 30200.00 466.68 2.05 .36 2.05 338.80 97.80

392.000 19000.00 465.28 .00 .65 .00 309.36 156.00

I 392.000 30200.00 467.22 1.94 .55 1.94 314.88 156.00

394.000 19000.00 469,60 .00 4.32 .00 375.29 890.90
394.000 30200.00 471.74 2.14 4.52 2.14 441.97 890.90

I 396.000 19000.00 472.44 .00 2.83 .00 378.67 771.80
396,000 30200.00 474.24 1. 81 2.50 1.81 384.60 771.80

398.000 19000.00 474 .96 .00 2.52 .00 259.16 694.90

I 398.000 30200.00 476.66 1.69 2.41 1.69 270.86 694.90

400.000 19000.00 477.14 .00 2.18 .00 256.33 448.00
400.000 29800.00 479.53 2.39 2.87 2.39 263.16 448.00

I 402.000 19000.00 479.26 .00 2.12 .00 229.76 630.60
402.000 29800.00 481.46 2.20 1. 93 2.20 301.92 630.60

404.000 19000.00 • 483.28 .00 4.02 .00 370.73 592.30

I 404.000 29800.00 485.72 2.44 4.26 2.44 386.73 592.30

406.000 19000.00 484.05 .00 .77 .00 204.22 617.70
406.000 29800.00 487.55 3.50 1.83 3.50 535.38 617.70

I 408.000 19000.00 488.62 .00 4.57 .00 881.03 445.30
408.000 29800.00 490.99 2.37 3.44 2.37 883.47 445.30

I A-60
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I
408.500 19000.00 488.60 .00 -.02 .00 690.60 51.00 I408.500 29800.00 490.97 2.37 -.02 2.37 881.80 51.00

1

I18FEB98 16:28:25
39

SECNO Q CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH I409.000 19000.00 488.59 .00 ..01 .00 689.99 2.00409.000 29800.00 490.96 2.37 .00 2.37 881.80 2.00
410.000 19000.00 488.61 .00 .02 .00 692.45 14 .00 I410.000 29800.00 490.98 2.37 .01 2.37 881.80 14.00
411.000 19000.00 488.55 .00 -.06 .00 686.32 2.00

I
411.000 29800.00 490.92 2.37 - • OS 2.37 881.80 2.00
411.500 19000.00 488.58 .00 .03 .00 689.63 50.00411,500 29800.00 490.95 2.37 .02 2.37 881.80 50,00
412.000 19000.00 489.97 .00 1.40 .00 517.13 193.80 I412.000 29800.00 491. 77 1.80 .82 1.80 1016.39 193.80
414,000 19000.00 491. 70 .00 1.72 .00 398.31 488.30

I
414.000 29400.00 493.79 2.09 2.02 2.09 633.21 488.30
416.000 19000.00 495.19 .00 3.49 .00 338.90 615.00416.000 29400.00 497.15 1.96 3.36 1.96 502.60 615.00
418.000 19000.00 496.54 .00 1.35 .00 466.02 640.00 I418.000 29400.00 498.62 2.08 1.47 2.08 516.24 640.00
420.000 19000.00 500.09 .00 3.55 .00 407.00 705.70

I
420.000 29400.00 501.67 1.57 3.05 1.57 407.00 705.70

1
18FEB98 16:28:25

40

I
SUMMARY OF ERRORS AND SPECIAL NOTES

IWARNING SECNOg 342.000 PROFILEg 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGEWARNING SECNO. 342.000 PROFILEg 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
WARNING SECNOg 356.000 PROFILE. 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE IWARNING SECNOg 358 .000 PROFILE- 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGEWARNING SECNO. 358, 000 PROFILEg 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

ICAUTION SECNO. 360.000 PROFILE. 1 CRITICAL DEPTH ASSUMEDCAUTION SECNO. 360.000 PROFILE- 1 PROBABLE MINIMUM SPECIFIC ENERGYCAUTION SECNO. 360.000 PROFILE. 1 20 TRIALS ATTEMPTED TO BALANCE WSELCAUTION SECNO. 360.000 PROFILE. 2 CRITICAL DEPTH ASSUMED

ICAUTION SECNO. 360.000 PROFILE_ 2 PROBABLE MINIMUM SPECIFIC ENERGYCAUTION SECNO. 360.000 PROFILEg 2 20 TRIALS ATTEMPTED TO BALANCE WSEL
WARNING SECNO. 362.000 PROFILE. 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

I
WARNING SECNO_ 362.000 PROFILE_ 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
WARNING SECNOg 368.000 PROFILE_ 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGEWARNING SECNO. 368.000 PROFILE. 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
CAUTION SECNO. 370.000 PROFILE. 1 CRITICAL DEPTH ASSUMED . ICAUTION SECNO. 370.000 PROFILE. 1 PROBABLE MINIMUM SPECIFIC ENERGYCAUTION SECNO. 370.000 PROFILE- 1 20 TRIALS ATTEMPTED TO BALANCE WSELCAUTION SECNO. 370.000 PROFILE- 2 CRITICAL DEPTH ASSUMED

I
CAUTION SECNO. 370.000 PROFILEa 2 PROBABLE MINIMUM SPECIFIC ENERGY

A-61
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Appendix F
Groundwater Study
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GROUNDWATER RESOURCE EVALUATION

FOR THE

EL MONTE GOLF COURSE PROJECT

LAKESIDE, CALIFORNIA "l ..-Lc 1\ h "11 ..

.1- ,t\. ,I III I I .."

Prepared for:

EnviroMine
3511 Camino Del Rio South. Suite 403
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EXECUTIVE SUMMARY

A groundwater resource evaluation was performed for the proposed EI Monte Golf Course

project. located in Lakeside, California. The purpose of this study was to evaluate the

groundwater resources in the area, evaluate groundwater quality, evaluate potential impacts to

groundwater from proposed golf course operations, and discuss mitigation measures to reduce

impacts to the aquifer to an insignificant level. Ninyo & Moore (1997) conducted: a) pump
testing to evaluate the aquifer characteristics in the project area; b) review of aerial

photographs and literature relating to the hydrogeologic conditions of the project site and

general golf course maintenance practices: c) drilling and installation of an exploratory well;

and d) sampling groundwater from selected wells for chemical analysis. Earth Tech reviewed

and evaluated this information. In addition. Earth Tech installed a groundwater monitoring

network and established a groundwater monitoring and management plan.

Current basin groundwater demand is estimated to be about 1,140 acre-feet per year (afy).

Basin groundwater demand subsequent to construction of the proposed golf course and future
residential buildout will be approximately 1,760 afy. Total and recoverable groundwater in

storage are estimated at 18,900 and 9,450 acre-feet (af), respectively. The proposed-

Groundwater Monitoring and Management Plan (Appendix C) should ensure adequate

groundwater supplies for other groundwater users. Water demands in excess of the limits

identified in the Groundwater Monitoring and Management Plan will come from other sources

(i.e., Helix Water District).

The City of San Diego claims pueblo rights to all groundwater in this basin. Pueblo rights date

from before the 1848 Treaty of Guadeloupe Hidalgo and have been recognized by California

courts. These rights originated in Spanish and Mexican law. and gave cities paramount rights

to use water naturally occurring within the city limits. for the benefit of its inhabitants. Only

two cities in California (Los Angeles and San Diego) have been recognized as benefiting from

these rights (Dunning, 1982) Because of this right, all groundwater use within this basin is

subject to termination at the discretion of the City of San Diego.

The groundwater quality should be adequate to meet the project requirements. Best

Management Practices (BMPs) should be instiruted to minimize impacts to water quality.

III



I
I-
I
,I
I
-,
"

'I'
Ii
j
I'
,I
I
I
I,
I
I
,I,
II

1. PROJECT DESCRIPTION AND OBJECTIVES

In accordance with your direction. Earth Tech has performed a groundwater resource

evaluation for the site of the proposed 460-acre El Monte Golf Course. which is located north

of El Monte Road in Lakeside. California (Figure 1). It is our understanding that the proposed

development will include two 18-hole championship golf courses. a 9-hole golf training course.

a driving range, and clubhouse facilities. This will include 264 acres of irrigated turf and 19.5

acres of lakes. An additional 48.4 acres will be planted with low-water use native plants in a

wildlife linkage corridor and non-play fringe areas (Golf Properties Design. 1997). Based on

information provided to us by the golf course designer, the estimated water requirement will be

approximately 1.172 afy. In order to make the project profitable. the proponents need to

supply the majority of water needs from groundwater. Any remaining irrigation water needs

would come from Helix Water District. Potable water supply will come via an out-of-district

service from Padre Dam Municipal Water District.

To evaluate groundwater production capacity and water quality. Ninyo & Moore (1997)

performed the following tasks: 1) pump testing to evaluate the aquifer characteristics in the

project area; 2) review of aerial photographs and literature relating to the hydrogeologic

conditions of the project site and general golf course maintenance practices; 3) drilling and

installation of an exploratory well; and 4) collecting groundwater samples from selected wells

for chemical analysis. Earth Tech evaluated these data. installed a groundwater monitoring

network, and established a groundwater monitoring and management plan.

2. SITE DESCRIPTION AND HYDROGEOLOGIC CONDITIONS

The proposed El Monte Golf Course acreage is located in an east-west trending. alluvium-

filled valley approximately 3 miles east of the unincorporated community of Lakeside in San

Diego County. California. The proposed project lies within the drainage of the San Diego

River and is bounded largely by El Monte Road to the south and Willow Road to the north.

The El Capitan Reservoir is located about 3 miles from the east end of the site. while the

western portion of the site opens into the Santee Groundwater Basin. Current basin land uses

within the project area include residential, commercial, agricultural and open space. The

2.o96·012,dlX/ll-Aull·qa



property is owned and managed by the Helix Water District. Agricultural uses have been

prominent in the recent past. The site vicinity and well locations are shown on Figure 2. The

limits of the El Monte Basins are shown on Figure 3.

Steep mountains bound the north and south sides of the alluvial valley. The alluvial valley

gently slopes from east to west. Elevations range from approximately 3,600 feet above mean

sea level (msl) in the local mountains to approximately 460 msl feet on the alluvial plain.

According to the California Regional Water Quality Control Board (RWQCB), the site is

located in the El Monte Hydrologic Subunit of the San Diego Hydrologic Unit. The existing

beneficial uses for groundwater in the EI Monte Hydrologic Subunit include municipal,

agricultural and industrial service supply. A potential beneficial use for groundwater in this

subunit is for industrial process supply (RWQCB, 1994).

The primary groundwater production in the area originates from the alluvium overlying

residuum (weathered bedrock) and fractured bedrock. The hills surrounding the alluvial valley

are primarily composed of Cretaceous-age granitic rock (CDMG, 1975). Review of the

geologic literature and the drilling logs indicates that the alluvium consists mainly of silts and

sands with interbedded clay, gravels and cobbles. The California Department of Mines and

Geology reports that the average thickness of suitable aggregate is 155 feet within the upper

San Diego River between the upper end of Mission Gorge to within a mile of El Capitan Dam

(CDMG, 1983). A well log prepared by Woodward-Clyde Consultants indicates that Helix

Water District's Well No. 101 encountered alluvium to a depth of 220 feet bgs. Ninyo &

Moore drilled production. well (PW -1) in the eastern portion of the site near the centerline of

the drainage. That well encountered weathered granitic rock at a depth of 80 feet. The

average alluvial thickness along the centerline of the basin in the project area is thought to be

on the order of 100 feet. Drilling performed during the site geotechnical studies appears to

confirm this (Fleming, 1998). The alluvial thickness tapers to nothing at the valley margins.
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2.1 Groundwater Recharge

Groundwater in storage in the basin varies with time, Inputs to the groundwater system come

in the form of overland rainfall recharge. streambed infiltration. septic tank recharge.

irrigation recharge. groundwater inflow. and leakage through and under EI Capitan Dam, The

most significant source of water in this basin is thought to be overland rainfall recharge,

Losses to the groundwater system result from phreatophytes, groundwater extraction.

baseflow, evaporation off the water surface from the sand mining operation. and groundwater

outflow,

The groundwater flow direction is generally toward the west and along the valley. The EI

Monte Watershed extends from the EI Capitan Dam on the east to the eastern boundary of the

Santee Groundwater Basin on the west and is approximately 8,400 acres in area. The

groundwater gradient was approximately 0.003 on May 11. 1998.

2.2 Rainfal1
According to the County of San Diego Groundwater Limitations Map (County of San Diego.

1991). this reach of the basin receives an average of 15 to 18 inches of rainfall per year. Based

on records kept by the County of San Diego at EI Capitan Reservoir from 1935 to 1997.

annual rainfall (July I to June 30) has ranged from a high of 33.84 inches in 194011941 to a

low of 6.73 inches in 1960/1961. The average during this period was approximately 16.1

inches per year. Most of this rainfall occurs between November and April.

243%.{)12doclll·Au!:·98
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2.3 Evapotranspiration

Potential evaporation rates (pE) were available from a Class A pan the El Capitan Reservoir

(CDWR, 1979). These data were corrected by a coefficient of 0.7 to estimate potential

evapotranspiration (pET). These data, averaged over the interval 1935 to 1979, are given in

Table 1 below:

Table 1. Potential Evaporation and Evapotranspiration, EI Monte Watershed

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

pE (inches) 2.9 3.2 4.1 5.7 7.6 9.3 10.9 10.3 9.0 6.9 4.6 3.2 77.6
pET (inches) 2.0 2.2 2.9 4.0 5.3 6.5 7.6 7.2 6.3 4.9 3.2 2.2 54.3

As would be expected, the highest evaporation and evapotranspiration potential occur in the

summer and fall months. During these periods, potential evaporation and evapotranspiration

exceed rainfall. Therefore, the only significant recharge typically occurs in the winter and

early spring months. As is typical of most places in San Diego, it is not uncommon to go many

years with little to no recharge. During those periods, extracted groundwater must come from

storage, resulting in basinwide water level declines. The majority of the recharge often occurs

during a few very wet years. During these wet periods, storage is replenished and water levels

rise. During some especially wet years, available recharge may exceed the basin's capacity to

store it, resulting in rejected recharge in the form of runoff.

It is generally assumed that one-tenth to one-third of applied irrigation and 90 percent of septic

system effluent percolates into the groundwater system. Leakage from the El Capital Reservoir

occurs through fractures within the granitic basement rock in which the dam is constructed and

through the dam core. The City of San-Diego monitors water leakage through the dam

embankment at a trapezoidal weir near the toe of the dam. The leakage estimates are used to

determine refunds for reservoir water loss to the various water districts which own portions of

the reservoir water storage.

3. DRILLING AND WELL INSTALLATION

A boring was drilled by Tri-County Drilling Company from October 1 through 3, 1996, using

a mud-rotary drilling rig under the observation and direction of Ninyo & Moore. A pilot hole

24J96-0ll.doc/ll.Aug·98 7



was drilled to a depth of 50 feet below ground surface (bgs), using an 18-inch bit. A 50-foot-

long, 18-inch-diameter, steel surface casing was grouted in-place and allowed to set for 24

hours. A 12-inch-diameter boring was continued through the center of the casing, to a total

depth of 150 feet bgs. An 8-inch-diameter steel well screen was installed from the surface to

150 feet bgs and pea gravel was placed in the boring annulus between 50 and 150 feet bgs.

The well was completed with a locking, steel surface cap. This well was designated PW-l.

Two 2-inch piezometers were installed in the vicinity of the well so that hydraulic conductivity

and specific yield of the surrounding aquifer could be calculated. The approximate well and

piezometer locations are shown on Figure 2. The boring log for the pumping well is presented

in Appendix A.

4. PUMP TESTING

Two inactive water supply wells were pump tested to evaluate the condition of the wells,

collect a representative groundwater sample, and evaluate the aquifer characteristics in the well

vicinity. No nearby observation wells were monitored during pump testing.

An attempt was made to pump PW-2 (Furrier No.2) on September 23, 1996. A 30-

horsepower submersible pump was installed at a depth of approximately 130 feet bgs. The

total well depth was measured to be 146 feet bgs. The depth to groundwater was 14.8 feet bgs

prior to pumping. The well was pumped at approximately 95 to 100 gallons per minute (gpm),

for 2.5 hours, at which time the drawdown was measured at 6.5 feet. Soon after the yield

dropped sharply (from over 100 gpm to less than 30 gpm) , the discharge became very turbid

and the pump testing was terminated. The pump was removed and, after remeasuring the total

depth of the well, it was found that it had caved to approximately 130 feet bgs. No further

pump testing was attempted on this well.

On September 25, 1996, a limited step-drawdown pump test was performed on PW-14

(El Monte No. 14). The total depth of the well was measured to be 145 feet bgs and the pump

was placed at approximately 130 feet bgs. A static water level of 8.2 feet bgs was measured

H396-012.docJII.Aug.98 8
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prior to pumping. A 9-hour pump test was performed. A total drawdown of 17.2 feet was

recorded at the completion of pumping, at an average pumping rate of 290 gpm.

Based on the age of well PW-14 (constructed in 1948), a down-hole video survey was

performed to ascertain the condition of the well casing, and to evaluate whether it could be

used as a water supply well for the proposed golf course project. The video tape revealed that

the casing was in poor condition, that some portions were encrusted with iron oxide, and other

portions had deteriorated completely.

Between October 9 and 10, 1996, a pump test was performed on the newly constructed well

(PW-l). A 30-horsepower submersible pump was installed at approximately 140 feet bgs.

The static groundwater level prior to pumping was 17.5 feet bgs. A step-drawdown test was

performed for a period of approximately 24 hours. The final pumping rate averaged

approximately 270 gpm and the total drawdown at the termination of the pump test was 35.9

feet. Piezometers P-l, P-2 and well PW-14, which are located approximately 83, 215.6 and

643 feet, respectively, from PW -1, were used as observation wells during the pump testing.

The total recorded drawdowns in the observation wells was 0.81, 0.69 and 0.23 feet,

respectively.

"

5. PUMP TEST DATA ANALYSIS

The data from the first two pumping tests were not analyzed. The pump test data from well

PW-1 were analyzed by Ninyo & Moore to evaluate aquifer characteristics at the proposed golf

course site. The test results were analyzed using time-drawdown and distance-drawdown

methods. Results of the test were analyzed using the Jacob's method. The step-drawdown data

were corrected as described by Birsoy and Summers (1980), to obtain adjusted times for each

step. Based on the analysis of measurements made in the observation wells, the hydraulic

conductivity of the alluvial sediments in the well vicinity was estimated to be 380 and 520 feet

per day (ft/day) for P-l and P-2, respectively. Ninyo & Moore calculated the specific yield

(ratio of the volume of water that can be drained from the aquifer under gravity, to the total

saturated volume) to be 0.007 and 0.0045 for P-l and P-2, respectively. However, these low

2H96.Q12.doc:/II·A.u&-98 9



values likely' are the result of delayed gravity yield effects. Therefore, these data generally

appear to reflect the elastic components of aquifer response to pumping (i.e., storativity),

whereas specific yield may not be adequately calculated unless a longer constant rate test was

performed. A more realistic range of values of specific yield for sandy alluvium would be on

the order of 0.1 to 0.3.

The water level rose during the last 400 minutes of the pump test of PW-I. This phenomenon

may be due to one or more factors, such as a constant-head boundary condition resulting from

the San Diego River channel, enhanced well development caused by additional removal of

fines during pumping, and/or effects of other groundwater supply wells in the vicinity being

shut down during the pump test.

6. AQUIFER CHARACTERISTICS

The aquifer characteristics and hydrogeologic conditions of the proposed project site and

vicinity have been the subject of several previous studies. The following summary is based on

Ninyo & Moore's review of the available hydrogeologic documentation and reports.

Groundwater wells completed within the alluvium of the basin have reported sustainable yields

ranging from 165 gpm to 390 gpm (CDWR, 1984). Helix Well No. 100, which is located in

the western portion of the site, was reportedly pumped at a rate of 486 gpm for 80 minutes in

1977 . At that time, the initial water level in the well was 51 feet bgs and the maximum

drawdown observed was approximately 90 feet. A monitoring well, located about 100 feet

from the pump well, had a maximum measured drawdown of 0.4 feet at the completion of the

test. Based on the data from this pump test, the hydraulic conductivity was calculated to be 34

feet/day (Black & Veatch, 1994).

6.1 Groundwater in Storage

Several other studies have estimated the aquifer specific yields of wells drilled in the vicinity of

the proposed project. The estimated specific yield of the aquifer at the Helix Well #100 is

24JQ6.012.docJll.A.ul·98 10
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approximately 0.15 (Black & Veatch, 1994): The average specific yield of the aquifer on the

eastern portion of the project site was estimated by CDWR (1984) to be approximately 0,24.

Groundwater in storage within the basin is important since groundwater recharge occurs

sporadically, Many years of little to no recharge are often punctuated by years with very high

rates of recharge. During prolonged dry spells, extracted groundwater must be drawn from

storage. The amount of available groundwater stored within the El Monte Basin aquifer was

estimated using the assumptions shown in Table 2:

Table 2. Groundwater in Storage Estimates

Average Saturated Groundwater in
Aquifer Area (acres) Thickness (feet) Specific Yield Storage (at)

Alluvium 1,100 60 0.2 13,200
Residuum

- hillsides 7,300 5 0.04 1,460
- lowlands 1,100 15 0.04 660

Fractured Rock
- hillsides 7,300 400 0.001 2,920
- lowlands 1,100 600 0.001 660

Total 18,900

To comply with the County of San Diego Groundwater Ordinance, this amount must be

multiplied by one-half to estimate recoverable groundwater in storage. Therefore, for

calculation purposes the recoverable groundwater stored within the El Monte Basin is assumed

to be 9,450 af.

7. CURRENT AND FUTUREGROUNDWATER USES

7.1 Current Water Needs

Available information regarding the current water budget for the basin is limited. The

majority of groundwater is currently used for agricultural and domestic purposes, and the bulk

of the water is obtained from private supply wells. Generally, these wells are not metered and

the information is confidential in accordance with state law; therefore groundwater extraction

can only be estimated. Several published reports have presented estimates of the volume of

24J96~12.docIll.A\l&.98 11



groundwater: extracted from the basin, based on information gathered from local residents, well

drillers and local water district officials. In 1990, Montgomery documented that there were

102 wells completed in the EI Monte Basin alluvial aquifer and estimated that 579 afy of

groundwater was extracted from the aquifer.

Agricultural groundwater demands include livestock needs. These uses include the Van

Ommerring Dairy and the horse ranches located throughout the valley. Although no specific

groundwater consumption data were available for the dairy or the horse ranches, groundwater

demand for livestock was estimated to be approximately 100 gallons per day (gpd) per animal

for dairy cattle and 15 gpd per horse. Assuming a total of 500 head of cattle and 500 horses

within the valley (personal communication with Warren Coalson, EnviroMine, 1998), it is

estimated that livestock usage of groundwater is approximately 64 afy.

A total of 171 residences are located within the watershed. Of this total, 156 homes are

located in the lower portions of the valley. The remainder (15 homes) are located along the

southern rim of the watershed within the Quail Canyon Estates subdivision. Water supplies for

these homes are provided by Padre Dam Municipal Water District. Water for residential uses

within the valley are provided by a combination of groundwater wells and imported sources

provided by the Lakeside Water District. The Lakeside Water District serves 16 residences

from an 8-inch water main located within EI Monte and Willow Roads. This water line

terminates near the southwestern boundary of the property. This leaves a total of 140

residential units which use groundwater for domestic uses. At 0.5 afy per residence, this

would equate to 70 afy of residential water demand within the basin.

Groundwater is also lost through evapotranspiration. Evapotranspiration is dependent on

groundwater availability and the type of vegetation. Evapotranspiration losses are not as high

for native plant species as for crops and the phreatophytes which have been established near

the toe of the EI Capitan Reservoir embankment. A portion of the proposed project property is

currently used to cultivate non-native crops. Helix Water District (Ninyo & Moore, 1997) has

estimated that water usage within the basin attributed to vegetation ranges from 1.0 to 2.5 afy

24396-0l2.docJII.AuC-98 12
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per crop. Bamboo, guava, pummelo and palm tree crops cover approximately 40 acres and

utilize approximately 2.5 afy and all other crops (three crops produced annually) cover

approximately 160 acres and utilize approximately 1.0 afy per crop. These figures combined

equate to a total of 580 afy for agricultural usage. Other non-native (phreatophytic) plant

species, which include Tamarisk, Giant Reed (Arundo), Wild Tobacco and Pampas Grass,

cover approximately 22 acres and have been estimated to utilize approximately 124 afy.

The current groundwater needs for the El Monte Basin are summarized in Table 3.

Table 3. Current Groundwater Needs in El Monte Basin

Water Total Use
Demand Total Use Per

Use Type Units (aCy) (aCy) Category
(arv)

Residential
Total Residential Usaze 171
Padre Dam Water District -15
Lakeside Water District -16
Total Dependent on Wells 140 0.5 70.0
Net Residential Use 70.0

Aaricultural Use
On-Site

Row Crop 3/vear @ 1 af/croo 120 3.0 360.0
Nurserv 2 2.5 5.0

Off-Site Lands
Row Croo 3/vear @ 1 af/croo 40 3.0 120.0
Pumelo 40 2.5 100.0

Livestock
Cattle 500 0.11 56.0
Horses 500' 0.017 8.4
Total A2ricultural Use 649.4

Other Uses
Helix Well No. 101 300.0 300.0 300.0
Phreatophvtes 22 5.6 123.2 123.2
Total Other Uses 423.2
Total Groundwater Utilization Before Proiect 1,143

Note:' Livestock fizures assume 15 20d oer head for 500 horses and 100 zod per head for 500 cattle.

24396-012.doc/ll.Aul-98 13



Other water districts currently withdraw groundwater from the Santee Basin, which lies west

of the EI Monte Basin and downgradient of the proposed project site. The Lakeside Water

District currently extracts about 750 to 1,000 afy from a well located approximately 1.5 miles

west (downgradient) of the project site. The Riverview Water District reportedly extracts 350

afy from a well located approximately 2 miles west of the proposed site. The Padre Dam

Municipal Water District also operates one extraction well, located approximately four miles

west of the project site, which is used to replenish the Santee Lakes when reclaimed water is

not sufficient. All three of these districts have expressed an interest in further developing

groundwater resources downgradient of the project (SCWA, 1997).

Groundwater extraction by these districts is not likely to have a direct impact on groundwater

availability within the El Monte Basin since the wells are not only located downgradient of the

basin, but they are also recharged by additional watershed area. Groundwater recharge to the

Santee Basin originates from many sources besides the EI Monte Basin. These include:

subsurface inflow from the Los Coches Creek, subsurface inflow from the Moreno Valley

Basin (which includes inflow from Slaughterhouse Canyon and leakage from the San Vicente

Reservoir) and precipitation infiltration over a larger watershed area.

7.2 Future Water Needs

Although only 171 residential units are located within the approximate 8,400-acre groundwater

basin, future development could result in an addition of approximately 125 residential units.

This estimate takes into consideration the predominance of steeply sloping, and largely

inaccessible lands, and lands that are otherwise constrained from development within the

watershed. Because the majority of the lands within the basin are designated (18) Multiple

Rural Use and (24) Impact Sensitive, with maximum lot size determined by slope conditions, it

is assumed that, in most cases, new development would be limited to large size lots (20+

acres). In addition, approximately half of the undeveloped slope areas are within established

open-space preserves (i.e., Cleveland National Forest, El Capitan Open Space Preserve, and

Louis A. Stelzer County Park). The availability of imported water supplies in the project
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groundwater use by residential development and may in fact result in a reduction in residential

use in the future. As a result of these conditions, total anticipated groundwater-dependent

residential development is estimated at 160 units (i.e., 80 afy). This value may decline as

existing well users convert to better quality imported water. As the basin becomes more

developed, it is anticipated that the number of cattle will decline as horses increase.

Furthermore, we have assumed a 25 percent reduction in row crop acreage.

The Helix Water District has recently redeveloped its well No. 101 and will utilize it to

augment their imported water supplies. Currently the District withdraws approximately 300

afy from this well. Although this well is located west and downgradient of the proposed golf

course site, adjacent to the Nelson & Sloan sand extraction pit, because of its proximity to the

site and the large extractions, it is included in the future basin uses.

Anticipated future water needs for El Monte Basin are summarized in Table 4.
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Table 4. Future Groundwater Needs in EI Monte Basin

Water Total Use
Demand Total Use Per

Use Type Units (afy) (afy) Category
Residential Use
Existinz Residential on Groundwater 140 0,5 70
Furore Residential on Groundwater 24 0,5 12

Total Residential Use 82

Ae:ricultural Use (off-site) - 80 acres
Row Croo 3/vear @ 1 af/erop 30 3,0 90
Pumelo (25 af/aere) 40 2,5 100
Horses 750 0,017 12,8

Total Ae:ricultural Use 203

Helix Well No, 101 300,0 300 300
Golf Course 1,172

Total Groundwater Utilization Before Project 1,757

Note: Livestock figures assume no eattle and 15zod per head for 750 horses,

7.3 Groundwater Rights

The City of San Diego claims pueblo rights to the surface and groundwater within the EI

Monte Basin. Therefore, all water use by others within the basin is at the discretion of the

City of San Diego. Currently, the City of San Diego allows extraction for use on lands within

the basin, however, this use must terminate at the request of the City.

8. GROUNDWATER QUALITY

Ninyo & Moore collected groundwater samples from wells PW-I and PW-2, PW-14

subsequent to pump testing each of the wells. The samples were analyzed for volatile organics

(EPA method 8240), semivolatile organics (EPA method 8270) and general minerals. Volatile

and semi volatile organic constituents were not detected above their individual detection limits.
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Based on the general mineral analytical data from the three wells tested. the RWQCB

groundwater quality objectives for the EI Monte Basin have been exceeded in samples collected

from well PW-2 for manganese, sodium, iron and total dissolved solids (TDS)_ The water

samples collected from wells PW-l and PW-14 exceeded the groundwater quality objectives

for manganese and iron, This is not uncommon in San Diego County. The water quality data

and a comparison with the water quality objectives are summarized in Appendix B.

9. PROPOSEDPROJECT IMPACT

The construction and maintenance of a golf course facility can impact the quality and condition

of the groundwater beneath the site. Without careful management of the golf course

maintenance practices, the groundwater quality could be impacted by fertilizers (e.g., nitrates).

herbicides and pesticides. Also, the amount of groundwater withdrawn from the aquifer could

affect other groundwater users in the EI Monte Basin by lowering the groundwater table.

However, a proper groundwater monitoring and management plan can reduce these impacts to

a level of insignificance.

The 460-acre site will include 264 acres of irrigated turf and 19_5 acres of lakes. Additional

acreage will be planted in drought-tolerant native plants. After construction and grow-in,

annual golf course water demand is estimated at about 1,170 afy (Golf Properties Design,

1997).

Groundwater extraction has the potential to impact the overall depth of the water table. There

will likely be an overall drop in the water table. However, it is difficult to quantify the amount

the water table will be lowered, since there are many factors which influence this process (i.e.,

recharge. pumping rates and well density)

Historical records indicate that maximum groundwater fluctuations in the basin have been on

the order of 115 feet (see Table 5). More typical fluctuations from the drought of the mid-

1970s to the wet period in the early 1980's and 1990's were on the order of 50 to 65 feet. It is

24J96-012.doc/ll.Au&.98 17



believed that some of these measurements may have been made in pumping wells during

pumping. Therefore, the maximum changes noted herein may overstate basinwide changes.

Table 5. Historic Water Depths, Provided by Helix Water District

Shallowest Deepest Maximum
Well (feet bgs) Date (feet bgs) Date Change

Melville 16.2 May 1983 65.9 June 1974 49.7

Allen' 4.9 Nov. 1963 47.0 June 1972 42.1
Furrier No. 1 14.3 May 1983 63.8 May 1974 49.5
Denlinger No. 1 12.8 Mar. 1983 67.9 Mav 1976 55.1

2 15.1 May 1983 65.9 Oct. 1974 50.8
Furrier No. 2'b 12.1 May 1983 68.0 Mar. 1970 55.9
Denlinger No.2 13.4 Mar. 1983 68.0 Feb. 1977 54.6

7 51.4 July 1978 66.0 Jan. 1960 14.6

8' 46.0 Apr. 1959 63.0 Jan. 1960 17.0

9' 50.2 Sept. 1979 65.9 April 1974 15.7

10 52.0 Mav 1959 69.0 Aug. 1977 17.0

11 43.9 Jan. 1957 69.5 Dec. 1975 25.6

13 38.0 Jan. 1957 68.4 Jan. 1978 30.4

14 4.9 Aug. 1995 69.7 Sept. 1977 64.8

100' 12.0 May 1995 126.4 Oct. 1989 114.4

Data taken from pumping wells. May overestimate basinwide flucruarions.
b Also known as PW-2 and MW-7.

Since much of the recharge happens during a few very wet years and much of the potential

recharge is rejected because the basin may be "full" at those times, increased groundwater

production can allow enhanced recharge of this high-quality rainwater by leaving more storage

capacity in the aquifer going into the wet season.

Several mitigation measures can be incorporated into general golf course design and

management plans which can help prevent or lessen the impact to groundwater levels. These

measures include the following:

• Use of drought-tolerant grass species for construction of the golf course.
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• Pumping several wells at a lower pumping rate, rather than fewer wells at a
higher pumping rate, to reduce the localized impact to the aquifer by spreading
the water table depression effect over a larger area.

• Instirution of a groundwater monitoring and management plan.

If proper golf course management practices are not utilized, soil and turf amendments (i.e.,

fertilizers, pesticides and herbicides) could significantly affect the quality of groundwater in the

basin. Fertilizers, for instance, can increase the nitrate and TDS concentrations, as well as alter

the pH of the groundwater. Typically, these amendments are relatively water soluble and,

therefore, can potentially migrate to shallow groundwater. Measures to protect groundwater

quality are described in the Environmental Development Program prepared for this project

(Golf Properties Design, 1997).

Data provided to us from the Singing Hills Country Club, located south of El Monte Basin in

the middle Sweetwater River drainage, indicates very little, if any, impact to groundwater .

quality after 30 years of golf course pumping and irrigation. According to laboratory reports

of groundwater samples collected from four wells on that site, there was no evidence of

pesticides or chlorinated herbicides (by EPA Methods 608 and 615) in 1996 (Truesdail

Laboratories, 1996). Testing performed on one well and two piezometers in 1993 indicated no

evidence of pesticides or chlorinated herbicides (Quality Assurance Laboratory, 1993).

Samples collected from two production wells and two piezometers in 1989 also indicated no

evidence of pesticides or chlorinated herbicides. They further reported nitrate concentrations

of 0.08 to 0.66 mg!l as nitrogen (Applied Consultants, 1989). Two production wells and one

peizometer were sampled and tested for general minerals in April 1996 (Environmental

Engineering laboratory, 1996). The lab reported TDS concentrations of 372, 398 and 404

mgll and nitrate concentrations of <0.04, 0.31 and 0.58 mg!l as nitrogen. Taken together,

these results indicate that a golf course similarly situated in an alluvial-filled granitic valley can

be operated in such a way as 10 have minimal impact on water quality.

24396~12.docJ Il.AuC·98 19



10. FINDINGS AND CONCLUSIONS

Based on our resource evaluation as described herein, the following findings and conclusions

are presented regarding the availability and suitability of groundwater at the subject site.

11.

• Current sources of groundwater recharge to the basin are precipitation,
streambed infiltration, septic system (including recharge of imported water),
agricultural irrigation returns, groundwater inflow, and leakage from El Capitan
Reservoir. Precipitation recharge is thought to be the biggest component.

Current basin groundwater extraction is estimated to be about 1,140 afy.

Golf course demand is expected to be about 1,170 afy.

Future basin groundwater demand is estimated to be about 1,760 afy.

Total and recoverable storage are estimated at 18,900 and 9,450 af,
respectively.
Wells completed in alluvium are expected to be able to produce several hundred
gpm each. Wells completed in fractured rock typically produce in the range of
5 to 20 gpm.
Historic water levels have fluctuated 15 to 65 feet (in unpumped wells). This
occurred while the land was under cultivation. The attached Groundwater
Monitoring and Management Plan (Appendix C) should significantly reduce the'
potential for such large changes in the future.

Groundwater quality should be acceptable for irrigation purposes.

Properly managing the golf course can have minimal negative and possibly some
positive impacts on groundwater quality.
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Based on our understanding of the project objectives and the hydrogeologic conditions in the El

Monte Basin, the following recommendations are made:

•
•
•
•

•

•

•
•

RECOMMENDATIONS

• Best Management Practices (BMPs) should be established and followed to
minimize impacts.

• The attached Groundwater Monitoring and Management Plan (Appendix C)
should be instituted to mitigate impacts to other groundwater users.

H396-012.doclll-Aug-Qa 20
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12. LIMITATIONS

The envirorunental services outlined in this document are generally consistent with current

practice exercised by hydrogeologic consultants performing similar work in this region, No

other warranty, expressed or implied, is made regarding the professional services described in

this report.

Opinions and judgments expressed herein, which are based on our understanding and

interpretation of current regulatory standards, should not be construed as legal opinions.
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GROUNDWATER MONITORING AND MANAGEMENT PLAN

Background

The project proposes to extract groundwater from the extensive alluvial aquifer underlying the
basin for irrigation demands on the golf course. Irrigation demands which cannot be supplied
by groundwater will be supplied from other sources. Potable water for the clubhouse will be
provided as an out-of-district service by the Padre Dam Municipal Water District. In order to
mitigate impacts on neighboring water levels, the following monitoring and management plan
will be implemented. The monitoring will be managed by a California-Certified
Hydrogeologist or a Registered Engineer with experience in groundwater management.

In order to evaluate potential impacts, questionnaires were mailed to all of the properties
surrounding the site. Included in the information request, was the depth of the wells on each
property. The results of this survey are shown on Table 1. The property locations are shown
on Figure 1. Four properties are known to have wells which are less than 90 feet deep. As a
mitigation for potential impacts from groundwater extraction, the project will provide funds to
deepen these wells to 100 feet below ground surface (bgs) or connect the homes to the nearest
potable water line.

Monitoring Program

Instantaneous and cumulative flowmeters will be installed on all production wells on the site.
The flowmeters will be read twice per month. Monitoring reports will be provided to the
Helix Water District and County of San Diego semi-annually. The reports will be due to the
District and County no later than July 31 and January 31 of each year, for the periods of
January 1 through June 30 and July 1 through December 31, respectively. The reports will
summarize the flowmeter and water level data. The reports will be signed by a Certified
Hydrogeologist or Registered Engineer with experience in groundwater management.

Permanent monitoring devices (such as pressure transducers) with data loggers will be installed
in seven unpumped wells on site. Figure 1 shows the approximate locations of the observation
wells and the proposed production wells. Well depths, geology, and groundwater depths from
the observation wells are presented on Table 2. The monitoring devices will record depth to
water every 12 hours. The monitoring devices will be connected telemetrically to a device
capable of contacting the golf course operator and hydrogeologist within 24 hours in the event
that water levels decline below pre-set depths.
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Table 1. Reported Well Depths
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Well
Desiznation Well Depth (feet bas)

A 230
B unknown
C 120
D 120+
E 170
F 100
G 700
H 540
I 850
J 110
K unknown
L unknown
M 700
N 625
0 250
P 600
Q 250
R 150
S 300
T 280
U 484
V 200
W 80
X 100
y 90
Z 80
AA 125
BB 100
CC 150
DD 60

2
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Table 2. Groundwater Monitoring Wells

Depth to Depth to
Groundwater Groundwater

Total Depth Refusal Depth Alluvium Depth Screen Depth 5/11/98 7/20/98
Well (feet bas) (feet bgs) (feet bas) (feet bas) (feet bzs) (feet bas)

MW-l 75 -- 70 8 - 75 15.2 16.0
MW-2 65 65 50 5 - 65 19.0 19.5
MW-3 75 - >75 10 - 75 44.2 44.8
MW-4 75 -- >75 10 - 75 20.6 19.0
MW-5 75 -75 50 10 -75 13.4 13.5
MW-6 75 -75 68 10 - 75 10.5 10.0
MW-7* 146 Unknown Unknown Unknown 17.5 Not Measured
• Also mown as PW-2 and Furrier No.2.

Based on our review of available data, and assuming minimum pump intake depths of 95 feet
bgs in the surrounding area, we propose the following:

a. A maximum of 1,172 af of groundwater shall be extracted during anyone-year (January 1
to December 31) period. This rate of extraction shall be maintained while groundwater
levels measured in the seven monitoring wells remain at 65 feet bgs (lOa feet bgs for well
MW-3) or shallower.

b. If the groundwater levels measured in any of the seven monitoring wells drop lower than
65 feet bgs (100 feet bgs for well MW-3), groundwater extraction from the nearest
production well shall be stopped until the groundwater depth returns to a level of less than
65 feet bgs (100 feet bgs for well MW-3) for at least 7 days. Once groundwater depth
remains above 65 feet bgs (100 feet bgs for well MW-3) for seven days, extraction from
nearest production well may resume

c. If the groundwater levels measured in any of the seven monitoring wells drop lower than
75 feet bgs (110 feet bgs for well MW-3), groundwater extraction shall be stopped in all

. production wells.

d. If groundwater extraction is not sufficient to meet project irrigation demands, the golf
course operator shall implement irrigation conservation procedures andlor utilize an
alternate water source. Such alternative source shall be a non-potable water source
provided by Helix Water District or other approved water purveyor.

Currently, five extraction wells are planned. The actual number of operating wells and the
production from each well will be modified in order to minimize drawdowns in the observation
wells. The wells will be spaced no closer than 500 feet apart to minimize localized drawdown.

2")97~I/Appendill: C,nfl9·Scp.-98 3



The current on-site and surrounding agricultural uses (e.g., dairy and row crops), as well as
the domestic septic systems, all result in groundwater quality degradation. This occurs because
the return flows are concentrated in salts and organic compounds, relative to the background
water quality. Animal and human wastes, and fertilizer, herbicide and pesticide usage all
contribute to water degradation. Most of the water used for irrigation is lost to evaporation and
evapotranspiration. Since the salts do not evaporate, the water left over which recharges the
groundwater system is concentrated with respect to these salts. For example, if the applied
water had a TDS concentration of 500 mg/!, and two-thirds of this water was lost to
evaporation and evapotranspiration, the remaining water would have a TDS concentration of
1,500 rng/l. The addition of salts and organic compounds exacerbates this situation. A slow
increase in TDS concentrations to some asymptotic value, typically occurs concomitant with
basin buildout. The proposed golf course may likewise contribute to basinwide water
degradation. Best management practices will be employed to minimize impacts. These include
judicious use of fertilizers and degradable herbicides and minimizing evaporative losses by
irrigating in the cool part of the day. In order to monitor water quality changes, water samples
will be collected from two of the seven wells and analyzed as shown on Table 4. This
information will be used to optimize groundwater extraction, irrigation practices and herbicide
usage.

Table 4. Water Quality Analyses

Analvsis Method Sample Frequency
Nitrate SM 4500 - NO, Quarterly
TOS SM 2540 Quarterly
Acid and base/neutral SW8468270 Annually
extractable organics
Carbamate nesticides OW 531 Annually
Chlorinated herbicides SW8468150 Annually
Glvnhosate OW 547 Annually
Organochlorine oesticides SW8468080 Annually
Orzanonhosnhorus oesticides SW846 8140 Annually
Volatile Organics SW8468260 Annually

SM - Standard Methods for the Examination of Water and Wastewater. 23" Edition; SW846 - Test Methods for Evaluating Solid Waste;
Physical/Chemical Methods. Update 10; DW • EPA SOOSeries. Methods for the Determination of Organic Compounds in Drinking Water.
including Supplements I and II.

The results of this water quality monitoring will be forwarded to the Helix Water District on
an annual basis.
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APPENDIX A

BORING LOGS



MAJOR DIVISIONS SVIIBDL TYPICAL NAMES

GW Well graded gra".'. or gr.... l-._ mixture •• IIltl. or no lin ••

GRAVELS
GP Poorly graded gra"el. or gra"el-.and mixture •• liltl. or no II ....

(Mor. than 1/2 0'~=. coane fraction GM Silly gra"el •• gra"el-.and-.i1t mixture.
- " .. :>No. 4 .Ie". size'0--1/)_-
o 0 II GC Clayey gra"el., gra"el-.and-clay mixture.WN"z.....!c..-ID
a:: eO0 ..0 SW Well graded .and. or gra"elly sands. Iittl. or no linesJONw-
et) G ci SANDSa:"" Z
C[~I\ SP Poorly graded sand. or gra"elly sands. little or no lines8- (More than 112 01

coarse Iraction SM Silty sand•• sand-silt mixture.

< No. 4 sie"e size'

SC Clayey sands. sand-clay mixtures

ML Inorganic suts and very fine aands, rock nour, silty or clayey line .and.
or clayey silta with .lIght plasticity

SILTS a-CLAYS
cn1i~ CL Inorganic claya 0' low to medium plasticity. gravelly clay., sandy clay.,....... ailly claya. lean clay •6_a; Liquid Limlt<SO
1/)0 ..

c~~ OL Organic silts and organic silty clays 0' low plasticity
~ - OJ;
-eoC[ co 0 MH Inorganic silts. micaceoua or diatomaceoua 'in. aandy or silty soils,~=N elastic ailts
w ! 0 SILTS a CLAYS
zo<!:-2.V CH Inorganic claya of high plasticity, fat claya...-

Liquid Limit::>50

OH Organic claya of medium to high plasticity, organic ailty clays,
organic ailta

HIGHLY ORGANIC SOILS Pt Peat and other highly organic soils

I
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I CLASSIFICA TION CHART (Unified Soir Classification System)

I RANGEOF GRAINSIZES
CLASSIFICA nON u.s. Standard Grain Size

Sle". Size in Millimete ..

BOUlDERS Above 12' Abo"e 305

COBBLES 12' to 3' 305 to 76.2

GRAVEL 3' to No. 4 76.2 to 4.76

Coanle 3' to 3/4' 76.2 to 19.1
Fine 3/4' to No.4 19.1 to 4.76

SAND No.4 to No. 200 4.78 to 0.074

Coanle No.4 to No. 10 4.76 to 2.00

Medium No. 10 to No. 40 2.00 to 0.420

Fine No. 40 to No. 200 0.420 to 0.074

SILT & CLAY Below No. 200 Below 0.074
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I GRAIN SIZE CHART
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I I BORING LOG...JYln!l0&JY\oOre __I----~EXPLAN-AT1-0N OF_BORIN-r--GL0-----::cG~-I
II I PR~~~~ENO. I R~~/;4 I FIGURE

I
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I
I
I
I
I
I
I

cn ~ DATE DRILLED BORING NO.w Z 10/02196 PW-I
.....I U 0:; c.. I- "# c..., :E 0 .....I I- GROUND ELEVATION ",470' + MSL SHEET OF 8

~ < 0 w > 0 <cn
cn u. c: t:: III u· METHOD OF DRILLING Canterra (Mud Rotarv)- ::J cn _Ucn :E u. .

~ I- Z > -cn
"en w en· DRIVE WEIGHT DROP :1

0 6 0 en en::J
.....I < I'

III :E > .....I SAMPLED BY YRG LOGGED BY YRG REVIEWED BY SB Ii
c: U

'!

0 DESCRIPTIONIINTERPRET ATION

0 SM ALLUVIUM:
Gray, dry to damp, loose to medium dense, silty fine SA...'IlD;some coarse
sand and gravel.

I....-- _. -. - - -- - - - _. - -..--. - -_ .._ .._. --. - -. - -- _. - - -.- - - -- - - _ .._. - - - - _ ...-.._ ...-.-- - - - -.- _. -. - - - -- -- - - -- -..-_ ..-- - - - - -_.
SW Gray, damp to moist, medium dense, fine to coarse SAND; some silt,

micaceous.

10 @ 10': Layer of coarse sand approximately 2 inches thick.

15

@ 16': Becomes very moist, less silt and coarse sand.

20

@ 19': Groundwater encountered during drilling.

BORING LOG

~
r; ..~rl» 8t~DOre EI Monte Golf Course~lll ., ... !I-- --r_.:.E1~M~o~nte~,C:::aJ~ifo~m=iai-__ -=-=-:-:==- __

PROJECT NO. DATE FIGURE
103248-01 11/96 A-I
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c zue, 0

...J ~> 0 <en
!::: CD u·
til

_U
:! u.. .

Z -til
·w > en·
Q til en::J

<> ...Ja:: u
Q

sw

~

I
!I

I
I
I
J

~
I§

~~

i~

'I
I§

§f

~~:
:~-~~~

~

~i~

F'-"="
;~

DATE DRILlED 10/02196 BORING NO. -'PW"-'-"'-;.o.I _

GROUND ELEVATION -=..~4~70!!..·,;:;+...(M~S2.!L=-- SHEET 2 OF _-,8,--_ ..

METHOD OF DRILLING C",an=te:.!.;mo~(M=u~d~R~otary~:.L) 1
DRIVE WEIGHT DROP I

SAMPLED BY YRG LOGGED BY YRG REVIEWED BY _--,S!.!iB!...-_ ~

DESCRIPTIONIINTERPRETATION •

ALLlMUM:
Gray, saturated. medium dense, fine to medium SAND; some silt and gravel. I

•I
t
I

I
I
I
I
I

@ 25': Less coarse sand.

@ 28': Becomes medium sand: some silt.

@ 37': Abundant gravel and cobbles.

.

_AQnp08t~oo~e__;~:=::=B:O~~:....:.R~~:":"'~~n~~~=-:-lf~:i:.=.~~~~-=G_--=F-1=-:GU-R=-E--=-~t., ,- fiT'" I , • PROJECT NO. I DATE I
103243-01 11/96 A-2
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I
I
I
I
I
I
I
I
I
I
I
I-
I

til u.. DATE DRILLED 10/02/96 BORING NO.w Z PW-l
..... U 0~ a.. f- #. e:o

II) ~ 0 ..... f- GROUND ELEVATION =470'+ MSL SHEET 3 OF 8
OJ <l: 0 U..I > 0 <l:ui

til !:!:: c: f- lD u· METHOD OF DRILLING Canterra (Mud Rotarv)
::l Vi _U

J: til ~ u.. .
f- :: f- Z -til
a.. en w > til· DRIVE WEIGHT DROP
w 0 0 0 til tIl::l

0 ....J <l:
lD ~ > ..... SAMPLED BY YRG LOGGED BY YRG REVIEWED BY sa

c: u
0 DESCRIPTIONIINTERPRET A TION

SM ALLUVIUM (Continued):
Gray, saturated. medium dense. silty medium SAND; some clay.

60

@ 48': More coarse sand and gravel.

@ 54': Interlayers of silt and clay.

@ 57': More fine sand.

BORING LOGJVinllo at~oot'e __I---_-----,_~~~~:~~::.:=~c'at~f~~~::.r:,------:::-:::-:":,:::=---., ,-' ii7 . I , • PROJECT NO. DATE FIGURE
103248-01 11/96 A-3



en u.. DATE DRILLED \0/02/96 BORING NO. PW.\w U Z
...J 0e, ~ '#- ~

0; :E 0 ...J t- GROUND ELEVATION .. 470'+ MSL SHEET 4 OF

~ < 0 w >- 0 <en
u.. a: ~ III U· METHOD OF DRILLING Canterra (Mud Rotarvlen - :=l Cii _U

J: en :E u.. .
~ I- Z -ent- en ._ w >- en· DRIVE WEIGHT DROPe, O a 0 en en::l

w -e0 ...J
III :E >- ...J SAMPLED BY YRG LOGGED BY YRG REVIEWED BYa: u

0 DESCRIPTION/INTERPRETATION

60 SW-SM ALLUVIUM (Continued):
Gray. saturated. dense. silty. fine to medium SAND; some gravel.

65

~~~-----I
------ii

S8

70

75

80

,I
I

I
!

'I

@ 66': More coarse sand and gravel.

I
I
I~
I

----------,1··
I
I,

_____ @]l':':.Interlayers.of-silt.and-clay.

@ 75': Large cobbles and boulders. I
I
I

[ IV/np08tAJlDot'eJ~__ B--r-°~~~~~:~=.:..:::~~f~~~~u~_G----:::-=:-=-
I

., ,.. &T" I , • I PROJECT NO. DATE FIGURE
. 103248~1 11/96 A-4



I DATE DRILLED ~10~/OO~21~96~ _ BORING NO. -,P,-W,,--,-l _

SHEET _-",5_ OF

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

CJl
W
....J r-a..; ~ 0

2? « 0
u.CJl -:I: '-r- CJl

r-

I~!J
~a.. 0w

0 ....J
CO

II..

80

1--

1--

1-1-

1-1-

85 - '-'-
1-.....

1-'-

rrT-'-
I90TI
H-

II-
1-1-

.....1-

95

.....1-

I-f--

+- l-

I- I-

u.
Ua..
>-
!::
CJlz
wo
>-c::o

....Jo
CO
~
>-
CJl

zo
r- .
«CJl
U·_Uu. .
-CJlCJl •
CJl~«
....J
U

@ 91': Becomes very hard: abundant iron oxide staining.

GROUND ELEVATION .::=::4~7l!.0·...+~M~S.!=L _ 8

METHOD OF DRIWNG ",C",an""te",rTll-,-"-(M=u",d,-,R~o,,,lMV=.,,-1 _

DRIVE WEIGHT _ DROP _

SAMPLED BY YRG LOGGED BY YRG REVIEWED BY _---'S"-'B'--_

DESCRIPTION/INTERPRETATION

DECOMPOSED GRANITIC ROCK:
Gray to yellowish brown. hard. granodiori tic rock: some iron oxide
staining.

GRANmC ROCK:
Gray. hard, granodioritic rock: slightly weathered .

I'



(fl u.. DATE DRILLED 101CY'J96 BORING NO.w u Z PW·l
-J 0a.. I- ::.11- Cl..

0 0 f= GROUND ELEVATION "'470· ... MSL SHEETQj ~ - -J
6 OF 8

~ <{ 0 w >- 0 <{en
(fl ~ a: t::: CD u· METHOD OF DRILUNG Canterra (Mud Rotarvl I::> (fl

_U
:I:

~

(fl ~ u. .
I- :i: I- Z >- -en

S!? w (fl. DRIVE WEIGHT DROPa.. 0 (fl en::>w 0 0
0 -J -c9~ aJ ~ >- ....... SAMPLED BY YRG LOGGED BY YRG REVIEWED BY sa

a: u
0 DESCRIPTIONIINTERPRET ATION

100 ~:{. GRANITIC ROCK (Continued):
.'.!. .... Gray. bard. granodioritic rock; some fractures and iron oxide staining. I~ '- "'~.
{:'"'-

'-- ~..~~'.." I....~}.
~ '- '-':"'- ..-. I"~ ,
~I- ;.~~

:t;j~r,;.:...
~;:<,

105 - '-- t' ~~': I,....
)\'-..
-'~"~..•.

'-- "",.-:.'"r;i:'~.~. Ir~ I~ .. ~~-:

a .~~
" ~

...... 4..

~;. I~r 'Z:"·' @ 108': Fracture zone; some clay.:!.i.~.. --,.I:...,...
'-+- t::{

110 -~l I h~""" IL.!_'" li
1:<':''>'..
.;~
~~~~ ------1--fr- .,~~~---- ---- ~'.:---- - ----

:~~:-,- @ liZ': [ron oxide staining.'."fl:~: I',:",:,

~- ~>,;,i
;,,:: ......;.~
~':'~ I,',""'-':-,- ,:H
~~~~
[.:r"-.

115- '-I- I.:f" .• , I~..~
(,1',..
jlf-~ '- ~.:.,
<-~,

J-
~ .. a I.("·,~~i
:~~..,...,.-

~I- l.~:~ I~~?::
~;...~ :- "r,.
u; > I1 :"'.~

120
.;:~

~J'Pn908tJV\OO\"e~
BORING LOG

E1Monte Golf Course
E1Monte. California

PROJECT NO. I DATE 1 FIGURE
103248-01 11196 A-6
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I
I
I

-
en u: DATE DRILLED 10/fJ'J% BORING NO. PW·Iw U Z
-' 0 ~\a.. f- "#- .,:a; ~ 0 -' ~ GROUND ELEVATION =470'+ MSL SHEET 7 OF s Ii

'" « 0 w ~ 0 «en- u.. CI: f- U"
It

en - ::l (j) CD _U METHOD OF DRILLING Canterra (Mud Rotarvl li::I: f- ..... en ~ u.. "
f- ~ f- Z -en
a.. 1~ll en w ~ en· DRIVE WEIGHT DROP Ii
w 0 0 c en en::l
c -' « I

CD ~ ~ -' SAMPLED BY YRG LOGGED BY YRG REVIEWED BY SB
CI: U i1'- c DESCRIPTION/INTERPRETATION ,

120
," GRANITIC ROCK (Continued); I:,:..- I

'j.> Gray. hard. granodioritic rock; some fractures. slightly weathered.",~. !

- I~';'
...;.:
:;1;'
;"',{-- ~J':-" i
·t~;·-,~1,

'":.;:1 :

-- ,?:~~
Ii,A~>''.~'i.-- .:..~
~:0.

i

'"125 - -- " ,~-~":.-J
-- ~~

..
-. ......
e .,

L-f-
t~.,..
5f.t."
.:.~.~.:"\'

-f- ;;:::\
'..... '~..

.,;<!
~~oJ~-,

'-f- :/~:.:;:..
.:,.~

130 - -'-
......-:
(,
';t ....... .,. ......

\-- '~"f:r.. .~ •

I
• 1:';
~:....::

l-. ...'( @ 132': Some iron oxide staining,

1
~·.i:\... ,,.-t'.-,~,.;'"

-'-
t~~· ;
,-:t'..-; I
:i-:';

!

i
v>';~~.. I

135--- ~..~~
.: "
l;~-

I
f- ~;i1

; ': 'T.~.,.
'.'"

l-'- lV,
~>;~

f-- ...... ",,-.
'1';,---,.- ,-....:. ',,'~
L'='l"

/i;
140

_~908tJV\OO\''~-
BORING LOG

E1Monte Golf Course
EI Monte. California

PROJECT NO. I DATE I FIGURE
I03248~1 11/% A-7



en u..w U Z
....I 0e, I- "if. c..- 0 i=CD ~ ...J

~ « 0 w > 0 «en
en u.. c:: t::: CD u·- ::l en _u

:J: I-T- en ~ u.. .
I- ~ I- ·Z > -en
a..

U
en w en·

w I~ 0 0 c en en:)
C ...J «

CD s > ....Ic:: U1'- C

140 ~:0
'?:

I-- P~.~,~,
~.;;

I--- .. '-:'..~::
~.~

I-- ~-~
~~~-

I-- .,," .:~;
t,:.s-"
\::.I.i

145 - l-t- ~~~
~fJ:
:. "......

l-t- :::-:~~.~-:~~.::'~.:
l-f- :'~X

:~~~;
4:=:

-t- t-.'J~t~:.. '\.'"';-
.:.-.: ....

I-- ...;~-, -
,- :.~.'",.' .

ISO .-

BORING NO. PW-I

GROUND ELEVATION =470' + MSL SHEET _2.8_ OF _-,,8!......-

METHOD OF DRILLING ~C:,!:an~tl:.!erra~(~M~u~d~R~o~tarv:!!:!..l.L)-------------1
DRIVE WEIGHT _

SAMPLED BY YRG LOGGED BY YRG REVIEWED BY _---'S~B!....-_I
DESCRIPTION/INTERPRETATION

DATE DRILLED ~10~/m.~2!:!-,96~_

DROP _

GRAMmC ROCK (Continued):
Gray, bard. granodioritic rock; some iron oxide staining and fractures. I

I
I
I
I
I~

Total Depth = 150'.
Groundwater encountered during drilling at approximately 19'.

fA No caving. ------1,-- -- -- __ 1_ --- --- --- --1----- --Groundwater-well-installed-onI0/3/96.--- ..-----------

,-- I,
i

I"I:,-
I
I
I
J

1-,-
-+-

155 --'-

--

--

TI-f-
160

BORING LOG I___MinU08tAADOre __Il-----!:~~~~O::~te~~lr:t~o~r:~--
.,..-'1 ,- tiI'.. I , • PROJECT NO. I DATE I FIGURE

103248-01 11/96 A-S
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APPENDIXB

WATER QUALITY DATA



I
I
I
I
I
I

Pacitic Treatmcn t

Analytical Services, Inc.

October 18, 1996

Ninyo & Moore
Attn: York R. Gorzolla
10225 Barnes Canyon Road
San Diego, California 92121

Project Name/No.: None
Laboratory Log No.: 1415-96
Date Received: 10/1 0/96
Sample Matrix: One water sample
PO No.: 103248-01

I
I

Please find t.he following enciosures for the above referenced project identified:

I) Analytical Report
2) QA/QC Report

3) Cooler Receipt Form
4) Chain of Custody Form

..................... Certi fi ca te of AneLy sis .

I
I
I
I
I

Samples were analyzed pursuant to client request utilizing EPA or other ELAP approved
methodologies. Date of extraction, date of analysis, detection limits and dilution factor
are reported for each compound analyzed.

A Cooler Receipt Form is utilized upon receipt of samplets) at PTAS. This helps ensure
sample integrity from start to finish.

A minimum of 90% of the data for each analvtical method is associated with acceptable
quality control criteria. Determinations of completion were made by assessing the
following QA/QC functions. as applicable to methodology:

I
I

Surrogate Percent Recoverv,
Laboratory Control Sampie (LCSl percent recoveries for all analvses.
Matrix Spike Recoverv/Matr ix Spike Duplicate Recoverv (MSR & ivISDR) and
Relative Percent Difference (RPD from 1vISR & MSDRl.

J certit'y that this data report is in com oiiance both technicallv and For cornpieteness. Release of
the data contained in this h:JrcCODI' O:1iJ reoort has been auttiorizec 01- tiie toltowins: sietuiture,- . .' . -- -

I
I
I

"'7 I
. />(i it" " .. 0
L: {.l../ ..,.{.,.V I, v

Janis Colwnbo
.:: Vice President/Laboratory Director

I ,-\nJI\'SeS That Produce Results!



ANALYSIS RESULTS

CLIENT: NINYO & MOORE DATE SAJ\,lPLED
DATE RECEIVED
DATE DIGESTED:
DATE ANALYZED
\lATRIX:

PROJECT NAMElNo.: NONE
PTAS LOG #. 1'+15-96-1
S.A....\1PLE10: PW-I

10/10/96
lllllO/lJ6
IUII.+196·
lUll 1-181'.16
WATER

I
I
I
I
I
I
I
I
I'
I
II
I
I
I
I
I
I
I

FAX(619) 560- 7763

I

PREP.lANAL YSIS
METHODS

DETECTION LIMIT RESULTSOF

MBAS SMEWW 5540 C I NO
pH EPA 150.1 o 1 7.1

NITRATE AS N Sl'vlEWW 4500 NO} E 0.05 1.l1

CHLORIDE SMEWW .+500 CI C 11.0; 66.0

TDS StvlEWW 2540 C I :;10

CONDUCTIV1TY SMEWW 2510 B I 50U

SULFATE S:VlEWW .+500 SO'+ E
, 66

ALKALINITI- S:VlEWW 2320 B ; l30

CALCIUM EPA }1l1O/60 10 2 ~i

COPPER EPA 30 lO/60 10 U.05 NO

IRON EPA :;010/6010 01 0.4

MAGNESIUM EPA 3U 10/60 10 I 17

MANGAl'{ESE EPA 3U 10/60 10 II.U3 0.10

SODIUM EPA}O 1U/60 10 5 35

ZINC EPA :;UIU/60!0 11.115 0.05

TOT AL HARDNr:SS Sl'vlEWW 23·+0 B III 160

DF = DILLTIO~ FACTOR
:-':D = :-':0:-': DETECT AllO\'E r:-':Dlc.HED DETECTIO:-': uxtrr
DETECTIO:" LI'.IITS .....'>:D RESL'L TS H.-\ VE aEE:" .-illJl."STED .\cr~()RDI:"GL Y ro .-\<:COl·'."T FOR DILU'!O:-': f.\<:TOR .

• :"OTE, APPLIES TO '.IET_U.S O:-':I.Y

LiNITS

MGIL
pH UNITS
MGIL
\1GIL
MGIL
UMHOS/CM
\lG/L
MG CaC031L
MGIL
MGIL
MGIL
MGIL
MGIL
MGIL
\'lGIL
NIG CaC031L

® Pacific Treatment Analytical servrces, Inc. 4340 Viewnage Ave.. Suite A· San Diego. GA 92123 i6191560-7717



I
I
I CLIENT NINYO & MOORE

I
PROJECT NA1\1E1No.: NONE
PT.-\S LOG #: METHOD BLAl\'K
SAMPLE ID: N/A
DfLUTION FACTOR:

ANALYSIS RESULTS - EPA 8270
SEMIVOLATILE ORGANIC COMPOUNDS

DATE SAI'vlPLED
DATE RECEIVED
DA TE EXTRACTED
DATE ANAL YZED:
MATRlX:
SA.MPLE VOL/WT

':'J/A
'.;/A
lUlI .. /':/6
10/16/96
WATER
lUUU t\lL

I ANAL'r!E

I I-Naphthvlamine
1.2 5-Tetracblorobenzene
1.2 -Trichlorobenzene
1.2-Dichlorobenzene
1.3 -Dichlorobenzcne
U-Dinilrobenzene
1.3.5-Trimtrobenzene
l...-Dichlorobenzene
lA-Naphthoquinone
~-Acetylaminof1uorene
~.3." .6-Tetrachlorophenol
2 5-Trichlorophenol
~ 6-Trichlorophenol
~"'-Dichlorophenol
~"'-DimethYlphenol
2'''-Dinilrophenol
2... -Dinitrotoluene
2.6-Dichlorophenol
~.6-DinnrOloluene
~-Chloronaphthalene
~-Chlorophenol
2-Melh"lnaphthalene
~-MelhYlphenol
2-Naphlh"lamine
2-Nilroaniline
2-Nilrophenol
2-Picoline
3.3 -Dichlorobenzidine
3.3 -Dunethv lbenzidine
3-Methy lcholanthrene
3-Melhylphenol
3-Nitroaniline
...s-Dinitro-z-rnerhvlphenol
-l-Anunobiphenvl
"-Bromophenyl-phen,·lelher
"-Chloro-3-methYlphenol
"-Chloroaniline
"-Chlorophenyl-phenylelhcr
-l-Methvlphenol
-l-Nitroaniline
-t-Nuropbenol
5-Nilro-o-loluidine

I
I
I
I
I
I
I
I
I
I
I

DETECTION LIMIT
PPB IUG/Ll

5
5
.;

15

5

5
5
10

RESliLTS
PPB (UGJ1..)

NO
~U
ND
"'0
NO
,,'0
;-;U
NU
NO
NU
NU
NO
NO
'.'D
ND
"'0
ND
"'0
NO
",1)

",1)

ND
NO
NO
I';U
'iD
"D
'iO
NO
NU
"U
NO
011)
:--'1)

NO
NO
NO
NO
NO
NO
ND
NO

® Pacific Treatment Analytical Services, Inc. ~340ViewnageAve.. SuiteA· SanDiego. CA 92123 \619) 560-7717 FAX(619) 560·7763



CLIENT: NINYO & MOORE

PROJECT NAMElNo.: NONE
PTAS LOG #: METHOD BLANK
SAMPLE ID: NI A
DILUTIOl" FACTOR:

ANALYSIS RESULTS - EP.-\ 8270
SEMIVOLATILE ORGANIC COMPOUNDS

DATE SAJ\t1PLED
DATE RECEIVED:
DATE EXTRACTED:
DATE ANAL '{lED:
MATRIX:
SAMPLE VOL IWT:

N/A
N/A

101l~196
10/161'.16
WATER
1000 ~fL

I
I
I
I
I
I

ANALYTE

7.12 Dimethylbenzanthracene
a'a Dimethylphenethylamine
Accnaphthene
Accnaphthylcne
Acetophenone
Aniline
Anthracene
Benzidine
Benzounanthraccne
Beuzot a ipyrcnc
Benzol bjfluornruhene
Benzorg.h.npervlene
Benzol k ifluoranthene
Benzoic Acid
Benzyl alcohol
Bisr 2 -Chloroethox ..y imethane
Bist 2-Chloroelhyllelher
Bis(2-Chloroisopropyllelher
BisI2-Elhylhe:';yllphlh<llale
Butylbenzvlphthalate
Chryscne
Di-n-burylphthalate
Di-n-octylphthalate
Dibenzt a.h iaruhracene
Dibenzofuran
Diethvlphthalate
Dimethylphthalate
Diphenylamine
Ethyl methanesulfonate
Fluoramhene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indenot l.z.a-cdipyrene
lsophorone
Methyl rnethanesulfonate
N-Nitroso-di-n·bulylamme
N-Nitroso-di-n-propylamine
N-Nilroso-dimelh\"lamine
N-Nilrosodiphenylamine

DETECTION LIt"IIT
PPB (UG/Ll

RESULTS
PPB (UGILI

®Pacific Treatment Analytical Services. Inc.

5
5
5

5
5
5
20

5
5
5
5
5
5
5
5

"
5
5

5
5

5
5
5
5
5
5
5
5
5
5
5
5
5
5
5

NO
NO
NO
:'ill
NO
NO
!'ro
NO
NO
'\'0
NO
!'.'O
NO
'\'0
NO
NO
NO
NO
NO
NO
"0
NU
ND
i'.'O
NO
"U
~~D

I
I
I'
I
I
I
I

NO
NO
NU
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

I
I
I
I
I

~40 Viewrtdge Ave.. SuiteA • SanDiego. CA 92123 (619) 560-7717 FAX(619) 560- 7763

I
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I'
I
I
I
I

ANALYSIS RESULTS - EPA 8270
SEMIVOLATILE ORGANIC COMPOUNDS

CLIENT: NINYO & MOORE DATE SAc'vlPLED
DATE RECEIVED
DATE EXTRACTED:
DATE ANALYZED
MATRlX
SAiVlPLE VOL.i\VT

~/A
NfA
1O/l~/96
10/16/96
\VATER
1000 iV1L

PROJECT NAMElNo NONE
PTAS LOG 1# \lETHOD BLA~l(
SAc\1PLE lD N/A
DILUTION FACTOR:

ANAl. YTE DETECTION LIMIT
PPB 11.!G/Ll

RESULTS
PPB (UG/li

I
I

N-Nitrosopipendine
Naphthalene
Nitrobenzene
o-Toluidine
Peruachlorobenzene
Pentachloronitrobenzene
Pentachlorophenol
Phenacetin
Phenanthrene
Phenol
Pronamide
Pyrene

5
5

ND
ND
0lD
~D
ND
NO
NO
ND
NO
NO
ND
NO

5
5
5
5

I
I
I
I
I
I
I
I
I
I

5
.:'
5
5

:"D = :"O!\' DETECT .xaovr I:"DIC.UED DETECTIO:" U\IIT
DETECTIO:" lI\IITS ,~"D RESC'LTS H,~ \'E 8EE:" ,IDJl.'STEDICCORDI:"GL Y TO ,~CCOC":\T FOR DILl'TIO:" FACTOR

SURROGA TE SPrKE DAT.-\
2-FLUOROPHENOL
PHENOL-d6
NITROBENZE,,'E-d5
2-FLUOROBIPHE"iYL
2.H-TRlBROMOPHENOL
~.TERPHENYl.-d I~

,-\CCEPTABLE CRITERIA
n-IOIl
IO-l)~

~5-11 ~
~~-II()
11I-1l:'
~~-I~I

UA) RECOVERY
83
X8
72

if)

I ® Pacific Treatment Analytical selvices. Inc. ~340 Viewnage Ave.. Suite A· San Diego. CA 92123 16191560-7717 FAX(619) 560-7763



CLIENT: NINYO & MOORE

PROJECT NAMElNo.: NONE
PTAS LOG #: I·H5-96-1
SA;'v1PLE ID: PW-I
DILUTION FACTOR:

ANALYSIS RESULTS - EPA 8270
SEMIVOLATILE ORGANIC COMPOUNDS

DATE SA.1'vIPLED
DATE RECEIVED:
DATE EXTRACTED:
DATE ANAL YZED:
MATRIX:
SAl'vtPLE VOL/WT:

10/1OI')G
10/10/%
IOrt4/lJ6
10116/')6
WATER
1000 ML

ANALYTE

I-Naphlhylarnine
I.lA.5 -Telrachlorobenzene
1.2.4- Trichlorobenzene
1.2-Dichlorobenzene
l.3-Dichlorobenzene
1.3-Dinirrobenzcne
l.3.5- Trinitrobenzene
IA-Dichlorobenzene
1.~-Naphlhoquinone
2-Acetylaminofluorene
2.3. ·kG-TeuacWorophenol
2A.5- Trichlorophenol
2A.G- Trichlorophenol
2A-Dichlorophenol
2.~-Dimeth\'lphenol
2A-Dinilrophenol
2A-Oinilrololuene
2.6-Dichlorophenol
2.6-Dlnilrololuene
2-Chloronaphthalene
2-Chlorophcnol
2-Melhvlnaphlhalene
2-Methvlphenol
2-Naphlhylamine
2-Nitroaniline
2-Nitrophenol
2-Picoline
3.3-Diehlorobenzidine
3.3-Dimethylbenzidine
3-Methylcholanthrene
3-Methylphenol
3-Nitroaniline
~.6-Dinitro-2-melhylphenol
4-Aminobiphenyl
~-8romophenyl-phenylelher
~-Chloro-3-melhylphenol
4-Chloroaniline
~-Chlorophenyl-phen\'lelher
~-Methylphenol
-t-Nltroaniline
4-Nilrophenol
5-Nitro-o-loluidine

DETECTION LIMIT
PPB IUGIL)

RESULTS
PPB (UG/U

5
5
5
5
5
5
5

NO
NO
NO
i'/1)
ND
ND
ND
NO
NO
NO
ND
ND
ND
NO
NO
ND
!'.'O
!'.'O
ND
N1)
,,1)
;-';1)
NO
ND
NO
'iD
~D

15
5
5

"

10

NO
ND
t\D
NO
NO
NO
NO
N1)
'iD
ND
ND
ND
'iO
i'/1)
ND

5
5
5

5

® Pacific Treatment Analytical Services. Inc. ~340 Viewnoge Ave.. Suite A· San Dieqo. CA 92123 (619) 560-7717
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I
I
I
I
I
I
I
I

FAX(619) 560-7763
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,I

I
I CLIENT NINYO & MOORE

I
PROJECT NAMElNo: NONE
PTAS LOG # 1'+15-96-1
SAl\1PLE ID: PW-l
DIUrrION FACTOR:

ANALYSIS RESULTS - EP.-\.8270
SEMIVOLATILE ORGANIC COMPOUNDS

DA TE S:\,\1PLED
DATE RECEIVED
DA TE EXTR.A..CTEO:
DATE ,-\NAL YZED
MATRlX
S.-\.:'-'IPLE VOL'WT:

lU/lU/%
IUllU/'!6
lUll.+/%
10116/96
WATER
iooo ML

ANALYTEI
I 7.12 Dimeth\'lbenzamhracene

a'a OimethYlphenethYlanune
Acennphthcnc
Accnapluhvlene
Acetophenone
Aniline:
Anthracene
Benzidine
Benzoi a ianthracene
Benzor a jpyrene
Benzo(blfluoranthene
Benzoi g.h.i lperYlene
Benzolklfluoramhene
Benzoic Acid
Benzyl alcohol
Bisrz-Chloroethoxv jmethane
Bisr 2 -Chlcroethyl jether
Bisr 2-ChloroisopropYl\elher
Bisl2-ElhYlhe:o-'yllphlhalate
Butvlbenzylphthalate
Chrvsene
Di-n-bulylphlhalale
Di-n-oclylphlhalale
Dibenzt a.hranthracene
Dibenzofuran
Diethvtphthat.ue
Dimethylphlhalale
Diphenylamine
Ethyl methanesulfonate
Fluoramhene
Fluorene
Hexachlorobenzene
Hexachlorcbutadiene
Hexachlorocvctoperuadiene
Hexachloroctbane
Indeno( 1.2.3 -cd ipyrene
lsophorone
Methvl rnethanesulfonate
N-Nilroso-di-n-bUlylaminc
N-Nitroso-di-n-propylamine
N-Nitroso-dimelhylaminc
N-Nitrosodiphenylamlne

I
I
I
I
I
I
I
I
I
I
I

DETECTION LIMIT
PPB (UG/Ll

RESULTS
PPB (UG/L)

20

ND
NO
NO
;--''0
ND
NO
~1)
NO
NO
1'.'0
"iD
NO
NO
NO
NO
1'11)
NO
1'11)
"i0
NO
N1)
NO
"'0
ND
ND
"0
~;O
NO
ND
NO
NO
NO
NO
ND
1'11)
ND
:-JD
ND
ND
ND
]\,'0
NO



PROJECT NAMElNo.: NONE
PTAS LOG #: 1~15-96-1
SM1PLE lD: PW-l
DILliTION FACTOR:

DATE SAMPLED:
DATE RECEIVED
DATE EXTRACTED:
DATE AN.Al.YZED
MATRIX:
SAMPLE VOL./\VT.

IUII OIl)(,
I\Ill Il.")(,
I01l~/'J6
10/16/96
\VATER
1001l ML

I
I
I
I
I
I

A,'iALYSIS RESULTS - EPA 8270
SEMIVOLATILE ORGANIC COMPOUNDS

CLIENT: NINYO & MOORE

ANALYTE DETECTION LIMIT
PPB (UG/L>

RESULTS
PPB (UG/L>

5

NO
ND
NO
ND
ND
",'0
ND
ND
NO
NO
:-JD
ND

I
I

N-Nitrosopiperidine
Naphthalene
Nitrobenzene
o-Toluidine
PentacWorobenzene
PentachIoronitrobenzcne
Pentachlorophenol
Phenacetin
Phenanthrene
Phenol
Pronamide
Pvrene

5
5
5
5
5
5
5
5

5
5
5

SURROGATE SPIKE DATA
2-FLUOROPHENOL
PHENOL-d6
NITROBENZHiE-d5
2-FLCaROB IPHE~Y1.
2A.6-TRIBROMOPHENOL
~-TERPHENY1.-dl~

.-\CCEPTABLE CRITERIA
21- [Oil

IIl-'i~
~5-11~
-l ~-I [I'
[0-12)

))-1 ~I

% RECOVERY
'ill
<)~

:<~
X2
97
63

I
I
I
I
I
I
I
I
I
I

"0 = "0" DETECT AllOH "'DIC.\TED D::,ECTIO" LI\IiT.
DETECTIO:-; LI\IiTS .-\..''0 RESl'LTS H.\ \'E 3EE" ..Ij)Jl·STED .-\CCORDI"GL Y TO .-\CCOl·:"T FOR DILl.'TIO" F.-\CTOR.

®Pacific Treatment AnaJytical Services, Inc. 4340 Viewnage Ave.. SuiteA. SanDiego, CA 92123 i619) 560-7717 FAX(6191560-771



I
I .-\:-.iALYSIS RESULTS - EPA 8240

VOLATILE ORGANIC ANAL YTES

I CLlE:"T: :"1~1'O & ~IOORE

I
PROJECT :" ..UIE.~o.: :"O:"E
PT.~ LOG e- ~IETHOD BL\.''l'
S.\.\IPLE 1lJ: :" A
OlLLTIO:-; F..\CTOR:

D..HE S.\.\lPJ.ED
DATE !(LCU\'"D
D.\TE A..'\AL YZED:'
\1.\rIUX
'.\\11'1.1. '" JI. \\'T

'\ .-\

:: .\
10.17:96

W ..ITEi{
10 IlL

I
A'C..>J..YTE DE/LCTIO:: L1IIIT

PPB \I:G L)
RESL'LTS
PPB (L{j L,

I 10

I
.\CETO:-;E
BE:-;ZE~E
BRmIODlCHLORmIETH.\.\;E
BROI10FORII
BRO\IO\IETIlA.\;E
,·8L' ..\.'10;-';E (IIEK)
C.·\JWO;-'; DIS! 'LfIDE
C\RBO;-'; TETRACHLORIDE
ClILOROBE~ZE:-;E
CHLUROETIlASE
:·CIlLOROETH1'L \'I"YL ETHER
CHLOROfORII
CHLOROIIETH .....\;E
DlBROIIOCHLORo\IETH.-I..\;E
1.:·D1CHLOROBE:\ZE:\E
I.J·DICHLOROBE:\ZE:\E
I.-l-DICHLOROBE"ZE:\E
DICHLORODIFLL:OR\IETH.-I..\;E
l.l·DICHLOROETH.-\.. \;E
1.:·D1CHLOROETH .....\;E
l.l·DICHLOROETHE:\E
CIS·I.:·DlCHLOROETHE::E
TR.-I..\;S·I.:·DICHLOROETIiL:\ [.
l.:-DICHLUROPROP.\" E
CIS· I ..1·DICHLORUPROPE:"r:
":<. \-'S·1.3·111C IILURUPIWI'I'SE
ETHYLBE:\ZE:\E
:·HEX.-I..\;O:"E
IIETH1'LE:\E CHLORIDE
-l.11ETH1'L·:.PE:-:TASO:"E IIIID",
STYRE:\E
1.1.1.:·TETR.\CHLOROETII. \.\;".
1.1.:.:' TETR.·KHLOROETlI ..\.\; E
TETR.\CHLOROETHE:\E
TOLL'E,;E
ror.u, X1'LE:\ES
1.1.1· TRICHLOROETHAS E
1.1.:' TRICHLOROETH."'" E
TRICIlLORUETHI:SE
TR ICHLOROFLL'ORo\ IETH. \.\; E
1,:.J·TRICHLOROPROPA,r:
n:\1'L .\CETATE
l'I:\1'L CHLORIDE

100

IlJ
!lJ{J

I
I

I<l

10

10

I
I

\U

I
I
I

50

I

I 5u
10

I
:"D =':"0:\ DETECT ABOI'[ I:-;DICITED DETECTI\):" L1II1T
DETECTIO:,/ Ll\IITS A'D RESL'LTS HA\'E BEE:" .-illJLSrED .-\CCORDI:"UI.Y TO .-\CCOlSr roR DILLTIO:" HCTOR.

I
SURROGA TE SPIKE DATA
I.:·DICHLORO[TH ..ISE·D-l
TOLl'OIE·D8
~BROIIOFLl'OROBE:\ZE';E® Pacific Treatment Analytical Semces, Inc.

.-\CCEPT,-\BLE CRITERIA 'Y. RECOVERY
,(,·11.1

~~·I 10

~6·115

I
4340 Viewndge Ave., Suite A· San Diego, CA 92123 (619) 560-1717 FAX(619) 560·7763



ANALYSIS RESULTS - EPA 8HO
VOLATILE ORGANIC ANALYTES

<:LlE:-T: :-I/<YO & ~IOORE
DArE S.·\.\IPLEo.
O.nE 11£CU\'Eo:
o.vrt .\.'ALYZEO:
\I.\TRI.\
S,\.\IPI.I-: YOl.. \\T

IOIU%
1O.IU.96

101796

\\'ATER
10 \IL

PROJECT :".-\..\1E.·":"0.: ,O:-E
PT.\S LOG a: 141~·96-1
S.-\.\IPLEID: 1'\\,·1
D1Ll,10:-': FACTOR:

.-\.\;.-\1.YTE DETECTION L1~liT
PPB (l"G·Ll

RESL'LTS
PPBll'G:L)

ACETO.\E
BE.\ZE:-E
BRO~IOOICHLORmlETH.-\.\;E
BRmIOFOR~1
BRO\!O\IETHA'E
!.BL '.\.'\O:-E (~IEl;)
CARBO:- DISL'LFIDE
C.-\RBO.\ TETRACHLORIDE
CHLOROBE:-ZE:"E
CIlLOROETIlA"E
:.CHLOROETHYL \'I:-U ETHER
CHLOROFOR~I
CHLORmIETH.-\.'\E
DIBRO~!OCHLORO~IETHA ..'\E
I.2·DlCHLOROBE:-iZE:-E
1.3·DlCHLOROBENZE:-E
1.4-D1CHLOROBE:-iZENE .
DICHLlJRODlFLLUR\IETHA,\E
1.I·OICHLOROETIIA'\E
1.!·DlCHLOROETH.-\.'\E
1.\.D1CHLOROETHE:"E
CIS·l.2·DlCHLOROETHE:\E
TRA,\S·I.:·DICHLOROETHE.\E
1.2·D1CHLOROPROP.-\"F.
CIS.l.3·DICHLOROPROPE:\E
TR ..\.,\S.I.3·DICHLOROPROPE:\t::
ETIlUBE:"ZE:\E
l·HEXA,\O:"E
\IETHYLE:"E CHLORIDE
4.~IETHYL·2·PE:\n-'O:\E (~IIBl;)
STYRE:\E
I. I. 1.:·TETR.-\CHLOROETl l..\.'\ j-,

1.1.2.2·TETRACIlLOROETHA'\E
TETR.-\CHLOROETHE.\E
TOLU:\E
TOT.-\1. XYLE:\ES
1.I.I.TRICHLOROETHA'E
1.1.2·TRICHLOROETH.-\.\;E
TRICHLOROETHE:\E
TRICHLOROFLL·ORO\lETH.-\' \;E
1.:.3·TRICHLOROPROP.-\.\;E
\'I:\YL .\CET.-\TE
VINYL CHLORIDE

IOU xn
\0
\0

'0
\0
\0
\0
\0
\0
\1)
\0
\0
\0
\1)
\0
\0
,0
\0
\0
\D
'\0
\0
'\0
\1)
\0
\0
\1)
\0
\D
\0
\D
\D
\D
\1)
\U
\0
:-':D
\0
\U
\0
\D
\D
\D

10

IUU
;

10

lO

IU

10

50

;U

IlJ

50
III

:\D = \0' DETECT .-\I3O\·E I:\DICXfED DETECTIO\ uxur.
DETECTIO:-; U\IlTS .-\.'\D RESl'L TS H..\ \'1-: lJEE\ .\DJlSTED .\CC:ORDl.\GLY TO .·KC:Ol ".\"1" FOR UIL1TI0\ cACTUR.

ACCEPTABLE CRITERIA 010, RECOVERY
xx
')4

~O

SURROGATE SPIKE DATA
1.2·DlCHLOROETII.-\.\;E·D4
TOLL·E.\E·D8
4-BRo\IOFLL'OROBE:\ZE:\ E® Pacific Treatment Analytical Services. Inc.' 4340 V1ewndgeAve.• Suite A· San Diego, CA 92123 (619) 560·7717

76·\\4
S8·1111
S6·11;

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

FAX(619) 560·7763

I



I,

1

I
I
I
I
I
I
I
I
I
I
I
I
I
I

QA/QC REPORT

I ERA ANALYSIS: 'JY73
IDATEANALYZED: 10/11/96

DV ,-\R!SPlKED ANALYTEI TV
'1.02H I Y.13

, OA/QC REPORT
,

i

I ERA ANALYSIS: lJ973
IDATE ANALYZED: IOIlI-16N6
SPIKED A.!'iALYTE I TV

, DV °/oR!

TDS I (j-n I :,~5 , 'J I

CONDUCTIVITY I i·W I '20 I 'J7
-IA.LKALINIW )(Ill

Q.-\/QC REPORT

DATE ANALYZED: 10/11-1 S/96
SPIKED ,-\O'iALYT£! LCS 'y., R \IS "" R \150 % R RPO

\lBAS ')7 ill2 102 II

"ITRATE .".5" ')7 \.lIl \)2 2

CHLORlDE YlJ I!" 'is ~

SULFATE lOll 112 116 ~

C.".l..CIl'\l 1.)5 III1 '14

ICOPPER SX x'! X5 .;

IIRON 93 ')~ 'Ill ..
! \ IAG",'E5 IF-. ! '!~

q, ~X x

I\IANGANESE 'JlI <>' SX ..
! SODIU},I Yl \.'~ X~

iZI"C l}() '.I:' ,) .~ ,-

I
ACC£PTABLE ACCEPTABLE I

. LCS.MS/MSO RPD I
,CRlTERl-\ CRITERIA I

''l';. tyo

XIJ-120 < 20
Xll-120 < 20
SO-12\) < 20
XIl-12u < 2U
-5·125 < 20
7~-125 < 2\1
"75-125 < 20
-5-125 "" 20
':':'-125 20
-:'·125 < 20
-5-125 20

T\' = TReE \·.UXE

D\' = DETER~IlSED \·.·\lXE

'" R = PERCEST RECO\'ERY
:.CS "" R =- L.--illOR.\TOR"" C()~TR()1. S.-;"\l?!.!: :'~·-;tC!~'."l":a:Cll'.: :n
\15". R = \IA,TRI:\: SPIKE PERCEST RECO','ERY
\ISl) "n R = ~I.HRI:\: SPIKE DL'PlIC.HE PERC,,\ T i(~L")' iii',

RPD = REL. ITl\,[ PERCEST DlfFERESCE

®Pacific Trearmenr Analytical Services. inc. -340 VI~wnaQeAye.. SUlt.eA. San DieQo,CA 92123 :6191560-7717 FAX16191560-77:3



I.CS nn R = L.UlOR.-\.TORY CO:-;TROL S.·\.\IPLE PERCE:"T RECCAERY
LCSD n. R: L.-lliURATORY CO:-;TROL S.-\.\IPLE DL"I'UC.'[C PCRCE:"T RECo\·ERY

RPD: RELATIVE PERCE:-;T D1FFERE:-;CE

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

OA/OC REPORT
METHOD: EPA 11270-WATER ACCEPTABLE ACCEPTABLEl

- LCS/LCSDDATE ANALYZED: 10/16/96 RPD IPTAS LOG#: I-H5-96 BLANK CRITERIA CRITERIA
SPIKED ANAL YTE LCS% R I LCSD % R RPD I °/0 °/0

ACENAPHTHENE '.II T 8~ 8 ~7-1~5 <30

Dl.N·BUTYL PHTHALATE 51 i ~7 8 I 1-118 <30

lA-DICHLOROBENZENE I 87 I 89 2 20-12~ I <30

lA-DINITROTOLUENE 89 I <)6 8 39-139 I <30I

N-NITROSO-D I-N -PROPYLAMINE 93 I 86 8 D-230 <30

PYRENE 6; ! 71 I I; 52-115 <30 I

1.2A-TRlCHLOROBENZENE '!~ I 'II 3 ~~-1~2 <30

~-CHLORO-3-METHYLPHENOL I 95 I 85 11 22·1 ~7 I <30

2-CHLOROPHENOL I 62 I 6~ I 3 23-13~ <3U

~-NITROPHENOL I '!2 i '!'.I 7 D-132 <3U
PENTACHLOROPHENOL I ~(, ! ~1I ') I 1~-176 <30

PHENOL I
, 7~ , 5-ll2 I <30, , i

® Pacific Treatment Anaiytical Services. Inc. ~340 Viewnage Ave.. Suite A -san Diego. CA.92123 (619) 560-7717 FAX (619) 560-7761



1
I.
1
I
I'
I
I:
I
I
I
I
I
I
I
I
I
I:
I

OAlQC REPORT
METHOD: EPA 112~n-LiQUID IACCEPTABLE IACCEPTABLE

DATE ANALYZED: 1UI 17/% I LCS. MS/i\lSD I RPD

PTAS LOG#: 1~O7-96-2 ! CRITERL-\ I CRITERIA

SPIKED ANAL YTE LCS •.t.. R :\IS % R :\ISD 'Y., R RPD , •~;;I Uft.

l.l-DICHLOROETHENE ll5 i 87 l)~ I 8 i 61-1~5 I <30

ITRICHLOROETIiENE IU2 ')~ 100 ! (, i -1-120 I <:"()

CHLOROBENZENE 113 I 106 112 I () i 75-130 i <30

TOLUENE 112 I 1O~ 1 II I 7 I 76-125 i <3U

BENZENE 116 ! 110 i 16 I 5 I 76-127 : <30

LCS '. R = L\BOR ..HORY CO~TROL SA.\IPLE PERCE:-:T RECOHRY

,IS '. R = ,IATRL\: SPIl;E PERCE:-:T RECO\-ERY
,lSD', R = ,lATRIX SPIl;E DLl'UC.\TE PERCE:-:T REC<)\"ERY

RPD = REL.-\TJ\"E PERCE~T DlFFERE:"CE

I ® Pacific Treatment Analytical Services. Inc. 4340 Viewnage Ave_.SUIteA· San Diego. CA92123 (6191560-7717 FAX(619) 560-7763



Pacific Treatment Analytical Services, Inc. 4.1·10Vicwridgc Avenue Snilc A' Sail Dicgo CA 9212]; (619) 5611-7717 Fax (619) 560-7761. .
CIIAIN-(W-ClISTOI)V IUt:COIW I}TAS I.AU II) i I UATErnME STAMP , ..

,

Cli":lll: .
., REQUESTED ANALYSIS
I

._-_._--
.\lMr~ss: , .._---

'~
~
~~ -:: --------_.- ...._-_.

.~ 'E - ::::
Auu: t'houc: m n • :::: ~g 0 " (7, «.._-- ~ ...

;; ! N N « l>l

SOllllpkllh)': Fax: ..!! ~ ..!! e,, :J: dlI ;; .~
~

l>l
~ iEi \;i ] u

~ ;; "0 t=: ~
Ililling :\lhlr..:ss: l';

:E 0 ..!! ::: U U or: U
;l • .0--- ._-- .._---
~

u '0 ~

~

.-r, .-r, u e: ...g -; e '~ CO .~ ~ \:! e:s u
.. - ...... .__ . __ . -- . _ .." .__ . ..,- --_._-"" ..- .. , _. ~. -._, .... ..- ...---' ... . -_. ,,- ...- :r. V> '= fl:l e: e: ~ n ~.,

'~
,~. :r: :i '3 :i U

l'rojcct: 111111: ~ ~
0 0 0 0 0 0 0 dN N 00 00 or r- u u u
0 0 0 0 0 N " x ::< ::; U i .

Sallll'h: Siullpk Sallll,!l: L'lllllolilll:I(S) PTAS .. "" .. 00 ec "" 00 U ... ~- - '. . - - - ~
I

cO :r: ....l ....l

!=
N N ;:; '" .. or v,

I: u U '0:r 0 0 0 0 N N

CIi~lIl S:llllllk II> D,th:: Til 11-': "'-Ialli.'\: /I T~V"" Ill/l '" '" '" '" '" '" '" VI f- f- U

I-- - 1-- ._- .- -'
2--- -_.- .- - - -, ._- --
J

-----" ._-- .-- - - -- - -
4-- -- - -- - -
5-_. --- - ,---
(,--
7

._-_. ,- -- ._- ,-- - - - -- --
II -.. ----_ . ._- - ,- - - .- - - - - _. -,,- - ._- --
l)

._-- -_._- ._- - - - - ,-f- -- ,-i-- - ._.

10 I

·Conlaina:r Typ.:s: n "lIrass Tuh..:; \'--VOA; ti .(i1i1ss; II. 111"sli~~(). (Ilh~r (Iisl) REI.INQlJlSIIED BY RECEIVED BY

s~..ls 111101..:1: Yes No) N/A (\irr~l'lCOlllail1cp.: \' ...~ No) Si~n;'lur~ !
SiguDluf( ---_.

,
. (.'ttlU(lJIIY

! I 1'li,!1 ('t1lUP;IIIY

Sampl.,; T~lllflcr"lur..:: ('Hid l\ullli':lll Warm l'lilll ,., , : . I ---
1),11.:

, Time Ihh: I,
,

J Tillie
Salllpl..: I'r..:s~r\·alillll: i Ves Nu N/A ,

IlisfKlsa I: NIA Pickup .)'ft\S (adLliliol1OlI tl:l:) Al\:hi\'c (allJiliullal fcc) Signalurc Signalthe: .
~ day NOl'lllil1 I·rinl ; CUlUllany Prill. ; ('umpa")'

Tumaruund Timc; Hhr 4H hr 3 dill'

Conullc:nls:
Ualc Tilllc \)i110 , Tillie

Signa lure Signalurc:

ITill1 ('ol1ll)any IJ.illl ('lImp.my

1);1": Tillie 11Jlc Time

- _lIll"l( .PI ..(_fir. r_'flll~GOII1~I(rll_t1$''''- - - - - - - - - "', -
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I
I
I
I
I
I
I

Pacific Treatment Analytical Services, Inc.
4340 Viewricqe Avenue. SUite A • San Diego, CA 92123 (019) 500·7717 ;:AX (G19) 5;:\:·7733

Cooler Receipt Form
Client: _--,-f· ...,,-:-!; ,.....:,-,:....!-f_C_' 1:....' .....:i_t.,.-z._Z...-:,P_-_&_, -------

Project Name: 1Not Given

11-1 .(5"#- <:AJ-:.j..,Log Numbers: __ ~ __ ....:....;-::::.:..._ TO _

. -::=:-0.
Cooler(s) Boxres) None /

----/r ~ _~~p
Number of Coolers; _-'-' .c:<'--_ Log-In Date: _--::-,-",;,' '.i.[_...:'',..:c:::... .;"",Time: _"" .._ ....-....<..% _

/ , . ' .: ,/
Logged in By: /' .::L-iJi./?~~/\.... Sd'-5ignarure: __ ._il_(..:-_,.:....._r...:{;:""!::...,..:.!=c~j/,,,,;,~_'--~._==-'----_

Samples Received in: Other: _

1. Were samples sufficiently chilled?
If included. report temperature of temperature blank

®' No N/A

- °C

.'/'
. Yes No--2. Were chain-of-custody forms filled out properly (ink, signed. etc.)

IfNO, explain below.

3, Did all bottles arrive unbroken with labels in good condition?
IfNO. explain below.

/ Yes- No

.-:'"

~. Were correct containers used for the analyses requested?
IfNO. explain below.

.·Yes No

5. Were samples correctly preserved?
IfNO, explain below.

/~

,Yes No N/A-
......

"ies No

-
/f;s: No N/A
'--'

6. Was sufficient sample sent for analyses requested?
IfNO. explain below,

7, Were air bubbles absent from 'lOA samples?
If NO, list by PTAS log number on the back of this form.

Additional Notes:
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Pncitic Treatment

Analytical Services, Inc.

October 9, 1996

Ninyo & Moore
Attn: York R. Gorzolla
6150 Lusk Blvd., Suite 200
San Diego, California 92121

Project Name/No.: None
Laboratory Log No.: 1345-96
Date Received: 09/25/96
Sample Matrix: Two water samples
PO No.: None

Please find the following enclosures for the above referenced project identified:

I) Analytical Report
2) QA/QC Report

3) Cooler Receipt Form
4) Chain of Custody Form

..................... Certificate of Analysis .

Samples were analyzed pursuant to client request utilizing EPA or other ELAP approved
methodologies. Date of extraction, date of analysis, detection limits and dilution factor
are reported for each compound analyzed. All samples were analyzed within the method
required holding time from sample collection.

A Cooler Receipt Form is utilized upon receipt of samplers) at PT AS. This helps ensure
sample integrity from start to finish.

A minimum of 90% of the data for each analytical method is associated with acceptable
quality control criteria. Determinations of completion were made by assessing the
following QA/QC functions, as applicable to methodology:

Surrogate Percent Recnvpr':.
Laboratory Control Sample (LCS) percent recoveries for all analyses.
Matrix Spike Recovery/Matrix Spike Duplicate Recoverv (MSR & MSDR) and
Relative Percent Difference (RPD from MSR & MSDR).

J certity that this daui report is in compliance both technicatty and for completeness. Release at'
the date containea in ttiis hardcopy data report tias been authorized by the following signature.

i
I
I

___"~f;i A. I '-r "
~ . \A",'--LI./v / '-"'L'

Janis Columbo
.Yice President/Laboratory Director

Anaivses That Produce Results:

I
I
I
I
I
I
I
I
I
I
I
I
I
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ANAL YSIS RESULTS

CLIENT: NINYO & MOORE DA TE SAi\1PLED: U9/25/96
DA TE RECEIVED uY/25f96

PROJECT NAMErNo.: NONE DATE DIGESTED: 09/27/96"

PTAS LOG #: 13'+5-96-1 DATE ANALYZED o9f25-10/0lf96

SAi\1PLE ID PW-#2 MATRlX: WATER

ANALYTE PREP/ANAL YSIS DETECTION LIMIT DF RESULTS UNITS
tvlETHODS

pH EPA 150.1 0. I 7.3 pH UNITS

TDS SMEWW 25 ..n C I 686 MGIL

CONOUCTIVlTY SMEWW 2510 B 1 <)l}U U1v1HOS/CM

Cffi.ORlDE SMEWW .+500 Cl C 0.U5 115 MGIL

~lBAS SMEWW 55.+0 C 1 ND MGIL

ALKALINITY SMEWW 232U B 5 183 MG CaC031L

SULFATE SMEWW .+5UO50'+ E 15 5 ISO MGIL

COPPER EPA 3UI0/6UlU 0.05 NO MGIL

ZINC EPA 3010/6010 0.U5 NO MGIL

IRON EPA 3010/6010 U.I 2.7 MGIL.

MANGANESE EPA 30 1lI/6u 10 0.03 0.82 MGIL

SODIUM EPA 3UIO/6UIU 5 65 MGIL

CALCIUM EPA 30 10/6fil U 2 65 MGIL

MAGNESIUM EPA }O 10/60 11.1 I .+2 MGIL

TOTAL HARDNESS Siv1EWW '1.3.+fiB 10 3.+U MG CaC031L

DF = DILL'TIO:-': F.-\CTOR
:-':D = \;0, DETECT ..>J30\·E I'DlC."TED DEECTIU\; lI\lIT
DETECTlO:-': Ll\IITS ..\..'D RESl'L TS H.\\'E SEE, .-\D!l·STED .\CCORDl:-':Gl Y TO .\CCOl;-;T FOR DILl,IO:-': FACTOR.

• ,OTE: ..\J'PLIES TO \IET.-\LS O,L Y.

® Pacific Treatment Analytical Services, Inco ~340 V)ewnageAve.. SUIteA· SanDiego. CA92123 1619) 560·1717 FAX(619) 560·,,53
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ANALYSIS RESULTS

CLIENT: NINYO & MOORE DATE SAMPLED: 09115/96
DATE RECEIVED: OW25/96

PROJECT NAMEINo.: NONE DATE DIGESTED: 09127/96·

PTAS LOG Ii: 13~5-l)6-2 DATE ANALYZED: OWl5-10/0 1/'.l6

S.'\!'vlPLE 10: PW-#I~ (PUMP WELLl MATRIX: WATER

ANALYTE PREP.lANAL YSIS DETECTION LIMIT DF RESULTS UNITS
METIIODS

pH EPA 150.1 0. I 6.7 pH UNITS

TDS SMEWW 25~O C I ~90 MGIL

CONDUCTIVITY SMEWW 2510 !3 I 7~0 Lnvfi-lOS/CM

CHLORIDE SMEWW ~500 CI C 0.05 77 MGIL

MBAS SMEWW 55~0 C I NO MGIL

ALKALINITY SMEWW 2320 B 5 151 MG CaC031L

SULFATE Srv1EWW ~5110SO~ E 25 5 105 MG/L
COPPER EPA 3010/6010 0.05 I NO MGIL

ZINC EPA 3010/6010 0.05 1 0.10 MGIL

IRON EPA 3010/6010 0.1 1 2.0 MGIL-

MANGANESE EPA 3010/6010 0.03 I 0.08 MGIL

SODIUM EPA 3010/6010 5 1 52 MGIL

C-u.CIUM EPA 3010/6010 .2 I 51 MGIL

MAGNESIUlvI EPA 3UI0/601O 1 I 26 MGIL

TOTAL HARDNESS SiVlEWW 2J~0 B 10 I HU MG CaC031L

01' ~ DILL'TIO\" FACTUR
\"0" xox OETECT .\lJO\·[ 1\"D1C.UEO OETECT!O\" uxur
DETECTIO\" U\IlTS .\..\;D RESl'LTS H.-\ \'E BEE\" .illJl·STED. \CCOROI\"GLY TO .-\CCOI "T FOR DlLLTIO\" F,\CTOR.

® Pacific Treatment Analytical Services. Inc. 4340 V1ewndge Ave .• Suite A· San Diego. CA 92123 (619) 560·7717 FAX(619) 560-771
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I
I CLIENT: NINYO & MOORE

I
PROJECT NA!vtEINo: NONE
PTAS LOG #: ~1ETHOD BLA\1:.
SAl\1PLE ID: N/A
DILUTION FACTOR:

:\NALYSIS RESVL TS - EPA 8270
SEMIVOLATILE ORGANIC COMPOUNDS

DATE SAl'vlPLED: NIA
DATE RECEIVED N/A
DATE EXTRACTED: 09/30/96
DATE ANALYZED: 10/03/96
MATRlX LIQUID
SAl'vlPLE VOL./WT lOOO ML

I ANALYfE

I I-Naphthylamine
1.1.~. 5-TelrachIorobenzene
1.1.~-TrichIorobenzene
1.1-Dichlorobenzene
1.3-Dichlorobenzene
U-Dinilrobenzene
1.3.5- Trinitrobenzene
1... -Dichlorobenzene
I. -l-Naphthoquinone
1-Acet\'laminofluorene
1.3 6-TetrachIorophenol
1 5-Trichlorophenol
2A.6- Trichlorophenol
2A-Dichlorophenol
1A-Dimelhylphenol
2.~-Dmilrophenol
2A-DinnrOloluene
2.6-Dichlorophenol
2.6-DimtrolOluene
1-Chloronaphlhalene
.2 -Chlorophenol
1-Meth\"lnaphlhalene
z-Merhvlphenot
z-Naphthytanune
1-Nilroaniline
2-Nitrophenol
1-Picoline
3.3 -Dichlorobenzidine
3.3-Dimelhylbenzidine
3-Melhylcholamhrene
3-Melhylphenol
3-Nilroaniline
~.6·Dinilro-1-melhylphenol
-l-Arrunobiphenvl
..-B rornophenv l-pnenvlet her
~·Chloro-3-melhylphenol
-l-Chloroaniline
-l-Cblorophenvl-phenvlether
"-Melhylphenol
~·Nitroaniline
~·Nilrophenol
5-Nilro-o-loluidine

I
I
I
I
I
I
I
I
I
I
I

DETECTION LIMIT
PPB (UGIL)

5
5
5
5
5
5
5
5
5
5
5
5

5
5

15
5

5

"5
5
5
5
5
5
5

5
5

10
5
5
5
5
5
5
5
5
5

RESULTS
PPS (UGIL)

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
ND
NO
ND
NO
NO
NO
ND
NO
NTI
NO
1'.'0
NO
NO
NO
NO
NO
1'.'0
NO
NO
NO
NO
NO



5

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
'-.'0
NO
sm
NO
NTI
NO
NO
i'lTI
'-.1)

NTI
NO
:'ill
NO
:'ill
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

ANALYSIS RESULTS - EPA 8270
SEMIVOLATlLE ORGANIC COMPOUNDS

CLIENT: NINYO & MOORE DATE SMIPLED: NIA
DATE RECEIVED: N/A
DATE EXTRACTED: U9I30/96
DATE ANALYZED: IU/03/96
MATRlX: LIQUID
SMIPLE VOL./WT: IOOU ML

PROJECT NNvlEINo.: NONE
PTAS LOG #: METHOD BLANK
SMIPLE 10: N/A
DILUTION FACTOR:

ANALYTE DETECTION LIMIT
PPB (UG/U

RESUl. TS
PPB (UGIL)

7.12 Dimethylbenzamhracene
a'a Dimethylphenethylamine
Acenaphthene
Acenaphthylene
Acetophenone
Aniline
Anthracene
Benzidine
Benzot a iamhracene
Benzorarpyrene
Benzol b jfluoranthene
Benzol g.h.ijpervlene
Benzol kjfluoranthene
Benzoic Acid
Benzvl alcohol
Bis(2-Chloroethoxy jrnethane
Bist 2-Chloroethyl rether
B ist 2 -Chloroisopropy Iiether
BiSl2 -Ethylhexyl jphthalate
Burvlbenzylphthalate
Chrysene
Di-n-butvlphthalate
Di-n-octylphthalate
Dihenzta.hjanthracene
Dibenzofuran
Dicthylphthalatc
Dimethylphthalate
Diphenylamine
Ethyl methanesulfonate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroerhane
Indenot 1.2.3-cd)pyrene
Isophorone
Methyl methanesulfonate
N-Nitroso-di-n-bmylamine
N-Nitroso-di-n-prop)'lamtne
N-Nitroso-dimethylamine
1'1-N itrosodipheny larnine

5
5
5
5
5
5
5

20
5
5
5
5
5
5
5
5
5

5
5

5
5
5
5

5
.;

5
5
5
5
5

5

5
5
.;

®Pacific Treatment Analytical Services. Inc. 4340 Viewnage Ave .. Suite A· San Diego. CA 92123 (619l560-7717 FAX (619) 560.771
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A1'iALYSIS RESULTS - EPA 8270
SEMIVOLA TILE ORGANIC COMPOUNDS

CLIENT: NINYO & MOORE DATE SAIvlPLED NIA
DATE RECEIVED ':'1A
DATE E:-<"lRACTED: 09/30196
DATE ANALYZED: IU103/%
MATRIX: LIQUID
SAJ\t1PLEVOL./WT 100UML

PROJECT NAMElNo: NONE
PTAS LOG #: METHOD BLANK
SAMPLE ID: N/A
DILUTION FACTOR:

ANALllE DETECTION LIMIT
PPB (UGlLl

RESULTS
PPB (UGlLl

5
:i

ND
NO
NO
NO
NO
NTI
NO
NO
l'lD
ND
ND
NO

N-Nitrosopiperidine
Naphthalene
Nitrobenzene
o-Toluidine
Pentachlorobenzene
PentachJoronitrobenzene
Pentachlorophenol
Phenacetin
Phenanthrene
Phenol
Pronamide
Pyrene

5
5
5
5
5
5
5
5

"

"D' "0" DETECT .-\!lO\·E I"DlC.HED D[TECT!O" LlIIiT
DETECTIO" LI\IITS .....'D RESl'LTS H.-\ IT BEe" .illJi:STEDICCORDI"ULY TO .·ICCO\·"T FOR [)ILl'TIO" FACTOR

SURROGA TE SPIKE DATA
2-FLlJOROPHENOL
PHEi'OL-d6
NITROBENZENE-d5
2-FLlJOROB1PHE",Y1.
2.-k6- TRlBROMOPHENOL
~-TERPHENY1.-dP

..KCEPTABLE CRITERIA
21-100
IIJ-'q

35-11 ..
..3-116
10-!:!3
~3-1"1

% RECOVERY

66
~i

66
.. 5

® Pacific Treatment Analytical Services, Inc. ~340Viewnage Ave., Suite A· San Diego, CA 92123 1619) 560-7717 FAX(619) 560·7763



CLIE!'<"T: NINYO & MOORE DATE SAt'vtPLED: 09125/96
DATE RECEIVED: 01)/25/%
DATE EXTRACTED: UW30N6
DATE ANAL '{lED: 10/07/96
MATRIX: WATER
SAMPLE VOL./WT.: 1000 ~

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

ANALYSIS RESULTS - EPA 8270
SEMIVOLA TILE ORGANIC COMPOUNDS

PROJECT NAMElNo.: NONE
PTAS LOG #: 13~5-96-1
SAMPLE 10: PW-#2
DILUTION FACTOR:

ANALYTE DETECTION LIMIT RESULTS
PPB (UGILI PPB (UGIL)

I -Naphthylamine 5 NO
1.2.~.5-Teuachlorobenzene 5 NO
1.2A-Trichlorobenzene 5 NO
I.2-Dichlorobenzene 5 NO
1.3-Dichlorobenzene 5 NO
1.3-Dinitrobenzene 5 NO
1.3.5- Trinitrobenzene 5 NO
lA-Dichlorobenzene 5 NO

lA-Naphthoquinone 5 NO
2-Acetylaminofluorene 5 NU
2.3. ~.6- Tetrachlorophenol 5 NO

2A.5- TrichIorophenol 5 xo
2.~.6- Trichlorophenol 5 NO

2A-Dichlorophenol 5 -m
2.~-Dimethylphenol 5 ;-"'0
2A-Dinitrophenol 15 ND
2A-Dinitrololuene 5 NO
2.6-Dichlorophenol 5 1'.'0
2.6-DinitrOlOlucne 5 '-:D
2-Chloronaphthalene 'i NO
2-Chlorophenol 5 :-;U
2-Methvlnaphthalene 5 NO
2-Methylphenol 5 ND
2-Naphthylamine 5 em
2-Nitroaniline 5 NTI

:-,';i{roph~a01 '-:D
2-Picoline 5 :--.'0
3.3-Dichlorobenzidine 5 elD
3.3-Dimethylbenzidinc 5 "U
3-Methvlcholanthrene 5 NO

3-Methylphenol 5 :-.ill

3-Nitroaniline 5 em
~.6-Dinitro-2-methylphenol 10 NO

~-Aminobiphenyl 5 ND
-l-Brnrnophenvl-phenvlether 5 ".'0
~-Chloro-3-melhylphenol 5 CiD
-t-Chloroanitine 5 :--JD
~-ChIorophenyl-phen\'lether 5 ND
-l-Methvlphcnol 'i ND
~-Nitroaniline 5 CiD
~-Nitrophenol 5 ,,'0
5-Nitro-o-loluidine 5 ".'0

® Pacific Treatment Analytical Services. Inc. ~340 Viewnage Ave.• SUIteA· San Diego, CA 92123 (619) 560-7717 FAX(619) 56007761
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ANALYSIS RESULTS - EPA 8270
SDlrvOLA TILE ORGANIC COMPOUNDS,

CLIENT: NINYO & MOORE DATE SA.!'vlPLED: 09/25/96
DATE RECEIVED: 09/25/96
DATE EXTRACTED: 09130196
DATE ANALYZED: 10/07/96
MATRIX: WATER
SAMPLE VOL./WT 1000 MLI

I

PROJECT NAMElNo,: NONE
PTAS LOG # 13~5-96-1
SMlPLE ID: PW-#2
DILUTION FACTOR:

I
I

..>,.NALYTE DETECTION LIMIT RESULTS
PPB (lJGIL) PPB (VGIL)

7.12 Dimelhlbenzanthracene 5 NO
a'a Dimelhylphenelhylamine 5 NO
Acenaphthene 5 NO
Acenaphthylene 5 1'<'0
Acetophenone 5 NO
Aniline 5 NO
Anthracene 5 NO
Benzidine 20 NO
Benzot a iamhracene 5 NO
Benzol a ipvrene 5 SD
Benzol bjfluoraruhene 5 1\'D
Benzot g.h.ijperylene 5 NO
Benzoi k jfluoranthene 5 NO
BenZOICAcid 5 1'01)
Benzvl alcohol 5 1'11)
Bis(2-Chloroelhm;y jrnethane 5 N1)
Bisr 2-Chloroethyl iether 5 N1)
Bisl2-Chloroisopropyllelher " N'O
Bisr 2-E lhyl hcxv Ijphthaia te 5 \.'0
Burylbenzylphthalate 5 SD
Chrvsene 5 NO
Di-n-butvlphthalate " ND
Di-n-ocrylphthalate " 0iD
Dibenzra.Iuanthracene 5 NO
Dibenzofuran 5 N1)

Diethvlphthalate " ~D
Dimethviphthalate 5 ND
Diphenylamine " ND
Ethyl metnanesulfonate 5 '.;D

Fluoranthene 5 N1)
Fluorene 5 i'/1)

Hexachlorobenzene 5 ND
Hexachlorooutadiene 5 ",1)
Hexachlorocyc!opentadiene 5 ",1)

Hexachloroethane 5 ND
Indenot 1.2.3-cdlpyrene 5 ",1)
Isophorone " ND
Methvl methanesulfonate 5 ND
N-Nitroso-di-n-butylamine 5 NO
N-Nitroso-di-n-propylamine 5 NO
N-Nitroso-dimethylamine 5 ND
N-Nitrosodiphenylamine 5 ND

I
I
I
I
I
I
I
I
I
I
II! (is) P.C,"C rres tment An.lytical Services. Inc. "" •• ~.~ 'rt. s.... "'" ,,~ e, " ">23 "'" ,,,.n,, .""", ,"0·"0



.-\.NALYSIS RESULTS - EPA 8270
SEMIVOLATILE ORGANIC COMPOUNDS

DATE SMtFLED 09/25/96
DATE RECEIVED: 1)')/25/96
DATE E:<"lRACTED: 09/30/96
DATE ANALYZED: [0/07/96
MATRIX: WATER
SMtFLE VOL/WT.: ioon ML

CLIENT: NINYO & MOORE

PROJECT NAMElNo.: NONE
PTAS LOG # 13~5-96-1
SAMPLE 10: PW-#2
DILUTION FACTOR:

ANALYTE DETECTION LIMIT
PPB (UGlLl

N-Nitrosopiperidine
Naphthalene
Nitrobenzene
0-Toluidine
Pentachlorobenzene
Pentachloronitrobenzene
Pentachlorophenol
Phenacetin
Phenanthrene
Phenol
Pronamide
Pyrone

5
5
5
5
5
5
:;
5
s
.:;

:;

RESULTS
PPB (UGlLl

NO
NO
ND
NO
ND
NO
NO
NO
NO
1'.'0
:-''0
NO

\;D ~ \;O\; DETECT .UlOH !\;DIC.\TED DETECTIO\; L1'IIT.
DETECTIO\; U"ITS .-\.\;D REsn.TS HeISE BEE" .illJl:STED .·<CCORDI\;GLY TO ACCOl '):T FOR DILLTIO\; FACTOR.

SURROGATE SPIKE DATA
2-FU;OROPHENOL
PHENOL-d6
NITROBENZENE-d5
2-FLuOROBIPHENYL
2A.6- TRIBROMOPHENOL
~-TERPHENYL-dl~

.-\CCEPTABLE CRITERIA
21-1ll0
IO-')~

~5-11~
~3-116
10-123
:;3-1~ 1

'v" RECOVERY
31
~2
37
~~
53
33

® Pacific Treatment Analytical5ervices. Inc •. ~340 Viewndge Ave.. SuiteA -san Diego, CA 92123 (619) 560-7717
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FAX(619) 560-771



:\~ALYSIS RESULTS - EPA 8270
SEMIVOLATILE ORGANIC COMPOUNDS

CLIENT: NINYO & MOORE DATE SAMPLED: 09125/96
DATE RECEIVED' (1')/25/96
DATE EXTRACTED: 09/30/96
DATE ANAL YZED 10/07/96
MATIUX: WATER
SAJ'vIPLE VOLlWT.. 1000 ML

PROJECT NAMElNo.: NONE
PTAS LOG #: 13~5-96-2
SAMPLE lD: PW-#I~ (PlHvfP WELL>
DILUTION FACTOR 1

ANAL'YTE DETECTION LIMIT
PPB lUGiLl

RESULTS
PPB lUG/Ll

I
i

l-Naphthvlarnine
1.2.... 5-Tetrachlorobenzene
1.2A-Trichlorobenzene
1.2-Dichlorobenzene
1.3-Dichlorobenzene
1.3-Dinitrobenzene
1.3.5- Trinitrobenzene
1A-Dichlorobenzene
l."-Naphthoquinone
2-Acetylaminofluorene
2.3 6-Tetrachlorcphenol
2 :5-Trichlorophenol
2A.6-Trichlorophenol
2A-Dichlorophenol
2...-Dimethvlphenol
2A-Dinitrophenol
2A-DiniuOloluene
2.6-Dichlorophenol
2,6-0 initrotoluene
2-Chloronaphthalcne
2-Chlorophenol
2-Methvlnaphthalene
2-Meth\'lphenol
2-Naphlh\'lamllle
2-Nitroaniline
2·:-.'itrophcnol
2-Picoline
3.3-Dichlorobenzidine
3.3-Dimethylbenzidine
3-Methylcholanthrene
3-Methylphenol
3-Nitroaniline
~.6-Dinitro-2-meth\'lphenol
-l-Arrunobiphenvl
~-Bromophen\'l-phenylethcr
-l-Chloro-Jcrnethylphenol
"-Chloroaniline
"·Chlorophenyl-phenylether
-l-Methylphenol
"-Nitroaniline
-l-Nitrophenol
:5-Nitro-o·toluidine

5
5
5
5
5
5

NO
ND
NO
NO
NO
NO
NO
NO
NO
NO
N'D
",'0
NO
NO
NO
NO
NO
NO
NO
N'D
NO
:'-.'0
N'D
NO
ND
:'-.'1)

",'0
NO
!'I'D
NO
!'I'D
NO
NO
NO
NO
ND
N'D
NO
",'1)

NO
ND
NO

I,
t
f
I
I'
t

5

5
5
5
5
5

15
5
5
5
5
5
5
5
:5
5
5

I
I
I
I!
I;

5
5
j

5
j

:5
10
5
5
:5
5
:5
:5
5
5
:5

®Pacific Treatment Analytical Services, Inc. ~340 ViewndgeAve.. SUIteA. San Diego. CA 92123 1619\ 560-7717 FAX(619) 560·7763



CLIENT: NINYO & MOORE

ANALYSIS RESULTS - EPA 8270
SEMIVOLATILE ORGANIC COMPOUNDS

PROJECT NAMElNo.: NONE
PTAS LOG #: 13~5-l)6-1
SAMPLE lD: PW-#l~ (Plft,,1P WELLl
DILUTION FACTOR: I

DATE SAJ\1PLED: ()l)/15/96
DA TE RECEIVED: ()l)/15/'.J6
DATE E:\TRACTED: ()l)130/96
DATE ANAL YZED: 10/07/96
MATRIX: WATER
SAJ\tfPLE VOL./WT: 1000 ML

RESUlTS
PPB tUG/I.)

ANALYTE

7.11 Dimethylbenzanthracene
a'a Dimethylphenethylamine
Acenaphthene
Acenaphthylene
Acetophenone
Aniline
Anthracene
Benzidine
Benzot ajanthracene
Benzotaipyrene
Benzotbifluoranthene
Benzorg, h.i jperylene
Benzol klfluoranthene
Benzoic Acid
Benzyl alcohol
Bis( 2-Chloroethoxy irnethane
Bis: 2-Chloroeth\'1 iether
Bist 2-ChloroisopropyIICther
Sis(2-Elhylhe:\:'I)phthalate
Burylbenzvlphthalate
Chrysene
Di-n-burylphthalate
Di-n-octylphthalate
Dibenzra.hiaruhracene
Dibenzofuran
Dicthvlphthalate
Dirnethylphthalate
Diphenylamine
Ethyl rnethanesulfonate
Fluoranthenc
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
lndeno( 1.2.3-cdlpyrene
Isophorone
Methyl rnethanesulfonate
N-Nitroso-di-n-butylamine
N-Nitroso-di-n-propylamine
N-Nitroso-dimethvlanune
N-Nitrosodiphenylamine

DETECTION LIMIT
PPB WGILI

5
5
5
5
5
5
5

20
5
5
5
5
5
5
5
5
5

5

5
5
5

5
5
5
5
5
5
5
5
5
5
5
5

5
5
5
5
5

NO
NO
NO
NO
NO
NO
~'D
NO
NO
NO
NO
NO
NO
NO
NO
!\I1)
NO
'II)

NO
!\I1)
NO
NO
N1)
~D
~'D
,,1)
NO
NO
NO
NO
NO
",1)
NO
N1)
NO
NO
NO
NO
NO
NO
NO
NO

I
I
I
1\
I>
t
I
'I,
a



ANALYSIS RESULTS - EPA 8240
VOLATILE ORGANIC ANALYTES

CLlE:-JT: ~INYO & ~!OORE

I
I
I
I

PROJECT NA."IEi'No.: :-lOSE
PT.-\S LOG": 1345-96·1
SA1IPLE!D: PW."2
DILLIIOS F..KTOR:

D.\ TE S. \.\IPLED·
D..HE RECEIVED,
D..HE ..\SALYZED,
,lATRIX,
SA\IPLE VOL \\1.:

')9'25 96
09125.96
10107196
WATER
10 \IL

.-1.'1..U.YTE DETECTIOS Ll~IIT
PPB (L·G·LI

RESL;LTS
PPB IL'G:L1

I, ;
10

\'D
:-ID
\'D
:-ID
\'D
\'D
\'D
\'D
\'D
\'D
\'D
\'D
\'D
SD
:-ID
\'D
\'0
\'D
\'D
\'D
\'D
\'D
\'D
\'D
\'D
\'D
\'D
\'D
\'D
\'D
\'0
\'0
\'D
\'D
46

SD
\'D
\'D
:-ID
\'D
SD
SD
SD

I
I
t

.-KETOSE
BENZENE
BROMODICHLORO~IETHA"E
BRO\!OFOR\\
BROMOMETH.-1.'1E
2·BLIA\:OSE (\IEI')
c.-\RBO;-'; DlSl:LFlDE
C.-\.RBO\' TETRACHLORIDE
CHLORUOE\,ZESE
CHLOROETH.-\,'1E
2·CHlOROETHYl VINYl ETHER
CHLOROFOR.\!
CHLORO~IETHA."E
DIBRO~IOCHlORO~IETH.-1."E
l.2.DICHlOROBE~ZE\'E
1.3-DICHlOROBENZENE
IA·DICHlOROBE:-JZE\,E
DICHlORODlFll:OR\IETH."-'E
I. I ·DICHlOROETH.-1.'E
1.2·DICHlOROETH.-1.\:E
I.I-DICHlOROETHE\'E
CIS-I.2·DICHlOROETHE\,[
TRA'S-I.2·[)ICHlOROETHE\,E
1.2·DICHlOROPROP.-1.'E
CIS-I.3-DICHLOROPRUPE\'E
TRA'IS·I.3-DICHlOROPROPE\,E
ETHYLBESZESE
2·HEXA,\:OSE
\IETHYLESE CHLORIDE
4-\IETHYl.2-PE:-JT.-1.'O\,E !,IIBK,
sn'RE\,E
1.1.1.2- TETR.-KHLOROETHA \:E
1.1.2.2·TETRACHLOROETH.-1.'E
TETR.~CHLORUETHE\'E
TOLUENE
TOT.~ XYLESES
I. I. I·TRlCHLOROETH.-1.\:E
l.l.2-TRICHLOROETHA\:E
TRICHLOROETHE\,E
TRICHLOROFLl·ORo\IETH.-1.'E
1.2.3. TRICHlOROPROPA -, E
\·ISYL ..\CET.~TE
\'I\,YL CHLORIDE

100
5

10
100

5

10
10

to

10

I
t 50

I
t

;0

'0
10

ND =SOS DETECT .~\"E lSDlC.~ TED DETECTIO\ U\lIT.
DETECTIO:--; Ll\IlTS .-1.\:DRESl'LTS H.WE BEE\' .illJ1.'STED .\CCORDI\'GLY TO ..\CCOl"'-:T FOR DILLIIO\' F.~CTOR.

SURROGATE SPIKE DATA
1.2·DICIILORUETH.-1. \:E-D.
TOLl'E:'<E·D8
4_BROMOFLCOROBE\,ZE\,E® Pacific Treatment Analytical5ervices. Inc.

ACCEPTABLE CRITERIA
76-11.
S8·IIO
86-115

'Y.. RECOVERY
'i5
93
90

I' 4340 Viewndge Ave.• Suile A· SanDiego. CA 92123. (619) 560·7717 FAX(619) 560·7753



PROJECT :"A.\IEINo.: \O\E
PT.-\S LOG =: 1345·96·2
SA.\IPLE ID: PW.= 14 (pn!p WELL)
DILl,lO:-l F.\CTOR: I

D.\TE S/, ..\IPLED:
[HTE REc.:EIHD:
DXfE ..\.".\L YZED:
\IATRIX:
S....MPl.E YO!.. WT:

09;25 '96
W2' 96
100796
W ....TER
III \IL

I
,I
I,

.-\;'I/ALYSIS RESULTS - EPA 8240
VOLATILE ORGANIC ANALYTES

CLiEST: :-IINYO & \\OORE

10

\D
SD
\D
\D
~D
\D
SO
:-ID
\D
\D
:-ID
\D
\D
\D
SD
\D
\D
\D
.\D
\D
\D
\D
"D
"D
\D
\D
\D
\D
\D
\D
\D
\D
SD
\D
"D
\D
\D
\0
\D
\D
SD
\D
\D

.-\."\;..U.YTE DETECTIO\ U\IIT
PPB (l'GLl

RESULTS
PPBll'G.L!

.KETO\E
BENZENE
BRO\IODICHLORO\IETH.-\.\;E
BRO\lOFOR\1
BRO\lmIETH.-\.'iE
2.Dl'1".-\."\;OSE (\IEI')
CARBON DISULFIDE
C.\RBOS TETR ....CHLORIDE
CHLOROBE:-iZE:-iF.
CHLOROETH.-\.'iE
2-CHLOROETHYL YISH ETHER
CIILOROFOR\1
CllLORO\IETH.-\.\iE
DIBRO\IOCHLORO\IETH.-\.\;E
I.2-DICHLOROBENZESE
I.3.DICHLOROBENZENE
1.4·DICHLOROBENZENE
DICHLORODIFLUORMETH.-\.,E
1.I-DICHLOROETH.-\.'iE
I.Z-DICHLOROETHA.\;E
I.I-DlCHLOROETHENE
CIS-I.1-DlCHLOROETHE\E
TR.-\.'S.I.Z·DlCHLORUETHE\E
I.Z-DlCHLOROPROP.;SE
C1S·I.J-DICllLOROPROPE\E
TR.-\.,S.I.3·D\CHLOROPROPE"E
ETIlYLDENZESE
1-HE.'I:_-\.'iONE
\IETHYLENE CHLORIDE
-l-METHYL.2-PEST.-\.'iOSE i\IIB<;',
STYRE\E
l.l.l.2-TETR.\CHLOROETH.-\.\;E
1.1.Z.1-TETRACHLOROETH.·\SE
TETR.\CHLURUETHENE
TOLl'ESE
1'01'.-\1.. :-'T LEN ES
l.l.l·TRICHLOROETH.-\.'iE
1.1.1-TRICHLOROETH.-\.'E
TRICHLOROETHEl':E
TRICHLOROFLCORo\IETH ....\E
1.2.3·TRICHLOROPROP.-\.'E
VlSYL .\CET.\TE
\'INYL CHLORIDE

100,

10

100

10
10

10

I
'1\
t

10

50,
,0

1
I

,0
10

,I
f

\0 = SON DETECT .WOH 1\D1C.\TED DETECTIO\ 1.1\111'.
DETECTION U:-'IlTS .-\.'iD RESl"L TS i1.\vt iJEE\ .xonsreo .\CCORDI\GL Y TO .·\CCOl·;';1' FUR DILlTIO\ F.-\CTOR.

SURROGATE SPIKE DATA
I.Z·DICIILUROETH.-\.'iE·D4
TOLCESE·DR
4_BRO:-'IOFLl'ORUDE\ZE\E® Pacific Treatment Analytical Services. Inc.

.-\CCEPTABLE CRITERIA
76-114
XX-IIO
:-<6·115

% RECOVERY
~x
n
S'J

I
I

4340 Viewndge Ave.. SuileA.SanDiego, CA92123 (619\ 560·7717 FAX(619) 560-771



I
I,
I
I
I
I
I
I
I
I
I"
'.,J

I
I,
,t
I,
i
I
I,
I

i ..,:,Q;,.:..A.:.:./;,;Q..::C:....:RE=P:.....:O:::;R:..:.T~-------

I ER\ ANALYSIS: '1'173
! DATE ANALYZED: U9/25/96
SPIKED ANAL YTE TV DV .-\oR
oH 9,13 S,lI5 - 925

QA/QC REPORT
I

IERAANALYSIS: 9973.9\171
I DATE ,\NAL YZED· 119n~ '11/96, . I . _ i-.' ,

ISPIKED ANAL YTE TV I OV "loR I
rros 6..1 j (,70 Ill .. I

ICO"TIUCTI\ln' Illll ; I 1(\11 ')6 I

i :\!-!(ALINITY 156 , IS'! \)8 i

, QAIOC REPORT
ACCEPTABLE ACCEPTABLE

LCS.MS/MSD RPD

DATE ANALYZED: U9I27-IU/UI/96 CRITERIA CRITERIA

SPIKED ANAL YTE LCS % R I 'IS % R I '150 '\Ii, R i RPO 0/0 i 0/0

CHLORIDE I lJ; I 1)6 I l)~ T , 80-12U < 1U

!:-'1BAS 1.): , ()2 I \)X ! () X()·120 ! < 1U

iSl1.F.-HE III III I IllX : .. XO-ll0 I -: 1U

COPPER l)2 X() I xs I 1 75-125 I < 10

,ZINC X~ X6 I x- I I 75·1'5 ! " 2u, ,
IRON I I) I 1)2 I n I II 75-125 I < 10

IMANGA!'iESE 91 j xl! I 89 I I 75-125 I < 2U

ISODIli:-'l 'ii ! 12 ! illS , (, 75·125 I < 1U

iCALCIlJtvt 96 , vt I ,;.. , :5-125 ! < 20

!MAGNESIUM 93 , xl! I ')1
, ; 75-1"5 ! < 20

rv " TRL'[ I',\LLE
1)1' ,~!JETEIC,Il\[D 1',ILlT

,\1{ 0 ,\CCEPT,,\lJLE !L\.'\CiE

-; R = I'ERCE\T RECUI'ERY
LCS'. R = L<BOR.,\TORY CO\TROL SA..\IPLE PERCE\T R[CO\TRY

\IS 0" R = \LATRIX SPIl.:E PERCE\'r RECOI'ERY

\ISO·, R = \1.-\ TRIX SPIl.:E OLPLlC.HE PERCE"T RECOI'ER Y

RPO = REL.ATIlT PERCE:"T D1FFERE\CE

® Pacific Trearmenr Anaiytical Services. inc. ~340 ViewnCQe Ave,. SUIte A· San Diego, CA 92123 ·SI9\ :50·7717 ,:AX (619) 560·7763



LCS •• R = LABORATORY CO~TROL S.\.\IPLE ?ERCE:\T RECO\'ERY
LCSO.o R = UJlORATORY CO~TROL S.-\.\IPLE OL·PUC.HE ?Eil.CE:\T RECOVERY

RPO = RELHIYE PERCE:-:T D1FFEREl'CE

I
,I
,II
,I'
t,
I
I,
·1
'I,
""

I

OA/OC REPORT
METHOD: EPA S27U-WATER ACCEPTABLE ACCEPTABLE \
.DATE ANAL YZED: 10/03/96 LCSfLCSD RPD

PTAS LOG#: IH5-96 BLANK CRITERIA CRITERIA

SPIKED ANAL YTE LCS "I<. R LCSD % R RPD I 0/. IYo I
ACENAPHTHENE 70 65 "7 j ~7-1~5 <30

DI-N-BUTYL PHTHALATE 61 58 5 I I-I III <30

U-DICHLOROBENZENE 76 I 7~ 7 I 20-12~ <30

H-DINITROTOLUENE 71 . 70 I 39·139 <30 I
N-NITROSO-DI-N-PROPYLAMINE ~8 ~~ 9 D-230 <30 I
PYRENE 57 58 2 52-115 <30 I
I.H- TRICHLOROBENZENE 7~ 72 3 ~~-1~2 <30

~_CHLORO-3-METHYLPHENOL 65 66 I 2 22-1~7 <30

2-CHLOROPHENOL I 76 73 I ~ 2j-13-l <30

~-NITROPHENOL I ;3 I 71 3 D-132 <30 I
PENTACHLOROPHENOL ! :'7 I 57 I () 1~-176 I <30 I
PHENOL tJy I 65 I , 5-112 I <30

® Pacific Treatment Analytical services. Inc. ~340 Viewndge Ave.. SuiteA· SanDiego, CA92123 (6191560-7717 FAA(619) 560<7761
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I
I
I
I
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I,
I,
I
I
t"
·1, '

I
I
II

ANALYSIS RESULTS - EPA 8270
SEMIVOLA TILE ORGANIC COMPOUNDS

CLIENT: NINYO & MOORE DATE SAL'v1PLED: 09125/96
DATE RECEIVED: 09125/96
DATE EXTRACTED: 09/30/96
DATE ANALYZED: 10/07196
MATRlX WATER
SMlPLE VOL/WT' 1000 tvlL

PROJECT NAMElNo.: NONE
PTAS LOG #: 1H5-96-2
SMlPLE ID: PW-#l~ (PUMP WELLl
DILUTION FACTOR: I

ANALYTE DETECTION LH,IIT
PPB (UGiLl

RESULTS
PPB (VGI'Ll

N-NitTOsopiperidine
Naphthalene
Nitrobenzene
0-Toluidine
Pentachlorobenzene
Pentachloronitrobenzcne
Pentachlorophenol
Phenacetin
Phenanthrene
Phenol
Pronamidc
~Tene

5
5

NO
NO
NO
NO
NO
NO
NO
ND
NO
ND
NO
NO

5
5

"5
5
5

"
5

:"D = :"0:-; DETECT .~O\·E I\;DIC.UED DETECTIO:-; L1~l1T.
DETECTlO:" LI~l1TS .~"D RESUTS HAVE BEE\; ..illJl'STED ACCORDI\;GLY TO ACCOL':"T FOR D1LL'TIOl' FACTOR

SURROGA TE SPIKE DATA
2·FUJOROPHE~OL
PHENOL-d6
NITROBENZENE-d;
2-FLUOROBIPHENYl.
2A.6- TRIBROMOPHENOL
~-TERPHENYl.-dI~

.,,"CCEPTABLE CRITERIA
2 1-1Ill)
[ ()-l)~

:; 5-[1-1
-13-1/6
10-[23
33-1-11

% RECOVERY
30
-10
:;7
-13
52
35

® Pacific Treatment Analytical Services. Inc. ;~40 V~ewnoQe Av.e.: SuiteA· San DieQo, CA 92123 (619) 560-7717 FAX(619) 560·7763



PROJECT:-; A\IE ;\0.: :\O:-:E
PTAS LOG =. \IETHOD BL."-'"
SA\IPLE ID: :\ ..-'.
DILLTIO:\ FACTOR:

O.HE S.·\\IPLEO
DATE RECEI\·ED:
DATE .\S.-'.LYZED:
\IATRIX.
S.,,-\lPLE vot, WI.

,..\
:\ .-'.

III 07·96
W.-'.TER
III \lL

I
.1
I

ANALYSIS RESULTS - EPA 8240
VOLATILE ORGANIC ANALYTES

CLlE:"T: 7'INYO & \IOORE

10

7'D
7'D,D
,D
:\D
:\D
:\0
,0
:\0
,D
7'0
7'D
,D
7'D
7'D,D
,0
:\D
:\D
,D
,D,0
:--0
,D,0,D
,D
,D
7'0
:\D

'D
:"0,0,0
,D
,0
:"D
,0
:\D
,D
,D
:\0,0

I
I
I
I
I
,I
,I:

DETECTIO!' L1\IIT
PPB (CO.L)

RESl:LTS
PPBIL·O Ll

ACETO,E
BE!'ZENE
BRO\IODICHLORO\IETHA"E
BROMOFOR\!
BRO\IO\IETH,,-,E
:.B\;T."-,O:-:E (\IE")
CARBON DIS\;LFlDE
C.-\RBO:" TETRACHLORlDF.
CHLOROllE7'ZE,E
CHLOROETH.-'.,'E
2-CHLOROETHYL \·I,YL ETHER
CHLOROFOR..\I
CHLORO\IETHA.'E
DlBRmIOCHLORO\IETH."-'E
1.2-DlCHLOROBENZE;\E
U-DICHLOROBE7'ZENE
1.~DICHLOROBENZE7'E
DlCHLORODfFLl·OR\IETHA,E
I.I·DlCHLOROETH."-'E
1.:·DlCHLOROETH."-,,E
1.I-DICHLOROETHE7'E
ClS·I.2-DlCHLOROETHE'E
TR."-'S·I.:-DICHLOROETHE'E
I.:-DICHLOROPROP."-' E
CIS.I.,-OIC HLOROPROPE7'E
TRA_,S-I.}·DICHLOROPROPE7'E
ETHYLBE:\ZE:"E
2-HEX"-,07'E
\(ETHYLENE CHLORIDE
~.\IETHYL.2-PE:\T."-'07'E (\lIB",
STYRE7'E
1.1.1.:-TETR..-'.<.:HLORUETl L"-'E
1.1.:.:_ TETRACHLOROETH.,,- ,E
TETR.-'.CHUJROETHE7'E
TOLLE7'E
TOT.-'.L :-"YLE7'ES
1.1.1· TRICHLOROETHA ..'E
1.1.:.TRICHLOROETHA ,E
TRICHLOROETHE7'E
TRICHLOROFLCORO\IETH."-'E
I.:.}·TRICHLOROPROP."-'E
\-I7'YL :-'.CET.\TE
\'I!'YL CHLORIDE

100
s

10
IUO

10
IU

IU

10

SURROGATE SPIKE DAT.~
1.:.Dl<.:IILOROETI lAS E-D-l
TOLl'ENE·D~
4·BRmlOFLCOROBENZE7'E® Pacific Treatment Analytical services. Inc.

.KCEPTABLE CRITERIA
76-ll~
X8·IIO
,6·115

'Yo RECOVERY
~x
')}

I~
:J
I·
I
,1\

\1
\t

;0

;0

;0
IU

ND; 7'07' DETECT .-\I3O\·E INDICXfED OETECT!O, L1\IIT
DETECTION L1\IITS ."-'D RESL·L TS 11\\ C m·T:-- \DJ1:5"fED A<.:CORDlNGL Y TO .\C<':Ol "T FOR DILLTIO, F. \CTOR .

I
4340 Vlewndge Ave .. Suite A· San Diego. CA 92123 (619) 560·7717 FAX(619) 560-771.
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OA/OC REPORT
METHOD: EPA !l2-~H-WATER ACCEPTABLE ACCEPTABLE

DATE ANALYZED: 10/07/96 LCS.1\1S/MSD RPD

PT:\S LOG#: 1359-96-1 CRITERIA CRITERIA

SPIKED ANAL YTE I LCS % R I MS%R 1\1SD% R I RPD 010 010

1.1-DICHLOROETHENE I 98 I \00 IDO I 0 6[-1~5 <30

TRICHLOROETHENE I IO~ I III 113 I 2 71·12U <30

CHLOROBENZENE I 103 I 107 III I ~ 75-130 <30

TOLUENE I 9~ i 100 103 I 3 76·125 I <]0

BENZENE I 103 I [08 112 I ~ 76-127 <30

LCS'. R = LillORATORY CO:"TROL S,-\..\IPLE PERCE:"T RECOVERY

\IS '. R = \IATRL'I: SPIKE PERCE"T RECO\'ER Y
\150'. R = \I.URI:\: SPIKE OL'PUC.UE PERCE:"T RECO\'ERY

RPO = REL.\ TI\'E PERCE:"T DIFFERE:"CE

® Pacific Treatment Analytical Services, Inc. 4340 Viewnoge Ave" SuiteA· San Diego. CA 92123 (619) 560-7717 FAX1619)560-7763



..\..-
t:i3\V Pacific Treatment Analytical Services, Inc. 4340 Viewridge Avenne, Suite A; San Diego, CA 92123; (619) 560-7717 Fax (619) 560·7763

~ 1 I . 1.0
CIIAIN-OF-CUSTODY RECOIW I)TAS LAD ID .DATI~n;IME STAMP ,

( 'Iicnt: ;/. I ( ': ' , (" REQUESTED ANALYSIS
, r ,, (

. ,
\lltlrC!'iS: ,. f. 'I " I' , "

.. , ,

1 ti ~
;. ./ I ::: -

, ~ .~ - ~
~\lIn I I I . , I Phone: ci:I j .. ~ N ~ ..:

, ~ 0 N 0-
;;; N N ..: UJ

~;lIl1plcllby: i- Fax:
.!! .!! .!! 0-

; '> :I: oil! :i ':; ~ ~
UJ
~ Z

5
~

C .!! ~ C ~Ililting "ddr(~5: ! Ii:
0 1 IS .!! ~ ~ U U ,

\

~
'u ell .~ of. U ~ .D

0-

t5 ~
.~ -0 .~ ~ ~ ~

!C '" ~ ~ ~ ~ ?: ~ n ~
"III;cd: "0 ": ~

:I: ~ -3 ~
.~ U

~
0 0 0 0 0 !f 0... ... .. .. ~. ~ 00 0 0 0 0 ... N ;:;: ::. ~ ~

Sample Sample Sample Containens) "TAS
.. DO .. .. .. 00 ce

~

0- 0-
U I- - - - '0 - .. U.. :I: N ... ;:; .. .. .. v, r: .-l .-l ,

Clie,,' Sallll'l. III I: 0 0 0 0 ... ~, U U .",

Dal. Time Mal,i. " Tll"" 10" .. '" '" '" '" '" '" '" '" f- f- U

, ,. . .,
! :~ I

", I ! 2 >< ""
\

, I
.~ .. - -

r· J '"I , , .
4 .- - - - - - --:-
5

, - - .- - - - - -
I (j

- ---
7------_._- _._- ..._---_. ----_ .. --- ~- --- --- ---- - - _. - - _ . . _. .- - -' -- ._. --- - -- - ..' ._. .- _ .. -- .- - -- .. -

K
- - ._. ._. I- i- - -- .- .- , ._-,_.

9

\V - I- i--
10

·Cnlliainl~T)llCS: 11,11,,,, Tube: V"VOA: G=al~ss: r~Pll1slic; (HJ1hcr (Ii,,) RELINQUISIIED BY RECEIVED BY
'\c:th Intact: Y.. Nu NtA Cnnc<.1Conlainers: Yes' Nu Si"l:tlllre

, ,. , '. SigJlalmeI

~;'lIl1rle Tt'fI1P'o"fillllre: Cuh) /\mhi':l1l Warn1
I ,', CO:l~'i1I1~'..-inl I ,. , Prinl Ct.mrlluy

, ... --' .-
'-':lIl'pie I'r~!':cr\':ltion: YC!l No N'A

! • 3( .~
IMe Time ,. I )alc Tillie

._-------_._-- - ..
l)i"pus..,I: NiC 1·it:kllJl I'll'S (adlliliunal ft:c) Archive (atlllilitlnallcc) Siglli1IUrC Signalure
-
l"t1t1l:1found Tillie: 24 h, 4R h, 3 day 5 day Nonnal lIn III (nmp'Hly P,inl Cmnrany

- -
('Olllmt'nt~: lIal. Tilll~ Dale Tillie

...-
-

Signature Signalure
- ,

._-._-_.__ ._----.- I·rinl O'"lpally P,inl Cumpany
----_._- ...- --_ ..._----_ ..-

-- 1)"le Time lIal. Time
.--_. _ ..._.__ ..........-- "--"_ ..----.--_. -..------ .... , ,,--,--. '--'---' --,,,' " ., .... .. , . . ., "". r ".,. " If til ,. ·n ., .. ' '. I.'~,...• ','r r II III • '''I'''· '. ,... ,....1
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·1:
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'I:
t
II
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t
I
t

I
Ii

~

V
Pacific Treatment Analytical Servjces~ Inc.

Cooler Receipt Form
Client: ,0! ,\J 'f' & I~

'Project Name: ----'- 1 Not Given

- - -'1/ ""-Log Numbers: .J(~5_'tL.<)'____-__"_;~O::...- ~ TO
.-:;-

~oleris)---- None Other: _

-.] ~<hL ' ....,~c:
Number of Coolets: __ -.:..__ Log-in Date: .: I /?-'/~7. t.=" ;rime:~' v''-

/' .' ..;j'/~
Logged in By:\!--:: f-J{;~# 5.6rV' Signature ...-;£.)_< • ..!.'~~""'"-'~--------

Samples Received in: Boxres)

1. Were samples sufficiently chilled?
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5. Were samples correctly preserved?
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EL CAPITAN GOLF COURSE
LAKESIDE, CALIFORNIA

Prepared by: DAVID N. FLEMING
Golf Course Architect

Date: October 1997

EXECUTIVE SUMMARY OF THE ENVIRONMENTAL DEVELOPMENT PROGRAM

INTRODUCTION

PROJECT DESCRIPTION:

The El Capitan Golf Resort is located in southwestern San Diego County. California
immediately east of the community of Lakeside. The golfcourse will lay at the foot of El
Capitan Mountain. The project site is generally aligned along both sides of the San Diego
River, beginning approximately one-half mile east of the intersection of Lake Jennings
Park Road and EI Monte Road and extending for a distance of approximately two miles to
the east. The proposed golf course would occupy low land (l.e., flood plain) areas within
the river valley.

The site is accessed from Interstate 8 (I-8)by exiting the freeway at Lake Jennings Park
Road, then turning north on Lake Jennings Park Road for a distance of approximately
1.75 miles to its intersection with El Monte Road. At this point the traveler would tum
east and travel approximately one-half mile to the project site.

The project is a proposal to lease an approximate 474-acre site for the purpose of
constructing two 18 hole golf courses, a golf clinic /9 hole golf training course. a driving
range, club house, and maintenance facilities. The proposed lease would run for 50
years from the date of issuance and would require construction and maintenance of the
golfing facility as described in the lease document. Also included in the proposal is the
construction of access roads, a roadway bridge across the San Diego River channel, and
construction of approximately 4 Arizona style at grade crossings to connect to various
playing areas on the golf course. The project would involve construction of two 18-hole
golf courses. and a 9-hole training course. One of the 18-hole courses would be located
towards the west. and one towards the east of the clubhouse.

Construction of the golf courses would require alteration of the natural ground surface
for the development of fairways, greens. sand traps. and ponds. Tentative estimates
identify that approximately 1,155,000 cubic yards of total grading will be required to
construct the golfing facilities. This would be balanced cut and fill (i.e.. importing or
exporting graded materials on / off the project site is not anticipated.
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Water supplies for maintenance of the golfcourse playing areas and landscaping would
be primarily drawn from the groundwater resources located beneath the project site.
The proposed lease allows for upwards of 1.200 acre- feet of water extraction per year
for use in meeting project irrigation needs. Ground water would be drawn from a
number of water supply wells to be drilled in various areas throughout the site. The
irrigation requirements for golfmg facilities are variable depending on a variety of
physical and climatic factors. In addition. the area available for the golf courses totals
approximately 362 acres (474 acres minus 112 acres of river channel). not all of these
areas would be dedicated to turf propagation. Other. less water consumptive.
vegetation would likely be planted over portions of the project site. Much of this
vegetation would be comprised of native species.

Groundwater extracted from the alluvial aquifer would be placed within the ponds
proposed as part of the project and later used for irrigation of play areas. driving range.
and landscaping. Although the lease allows for upwards of 1.200 afy of groundwater
extraction. a conservative estimate of water requirements for the proposed golf course
finds total requirements of approximately 938 afy (Personal Communication. David
Fleming. Golf Properties Design). Should the project require more irrigation water than
is available from on-site wells. other water supplies would be used to supplement local
groundwater supplies.

The proposed Club House facility would be approximately 15.000 square feet in size and
would feature a Pro Shop. Restaurant. and Lounge. Parking facilities would be placed
adjacent to the Club House and would accommodate approximately 400 automobiles.

The proposed driving range would provide practice facilities for golfing patrons and is
planned for location immediately north of the club house area. Driving range facilities
would provide upwards of 35 practice positions. .

The access road proposed for the facility would require construction of a two-lane road
between El Monte Road (on the south side of the river) to the Club House facility (on the
north side of the river). This will require construction of approximately .70 miles of
access roads and a two-lane bridge crossing the San Diego River. The access road
would also connect the Club House with the maintenance facilities located immediately
north of El Monte Road near the eastern portion of the project site.

In addition to automobile traffic. four foot/cart at grade crossings would be placed at
various locations along the river. The footl cart crossings would be approximately 10
feet wide and would span the entire floodway. This would allow patrons to cross the
river between the various playing areas on the project site without Increasing the human
presence within wetland areas.

Maintenance facilities will be necessary to maintain equipment. and to store
maintenance supplies and equipment. The maintenance area of the facility would be
located on an approximate two-acre site at the southern portion of the property. These
facilities would include a large maintenance yard for the storage of irrigation supplies.
mulch. sand. fuel. fertilizers. pesticides. and landscaping supplies. Fuel storage would
include two 1.000 gallon above ground storage tanks for diesel and gasoline fuels. In
addition. a 10.000 to 15.000 sq. ft. work shopl garage would be constructed for the
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purpose of equipment repair and housing. and storage of spare parts. The entire
maintenance compound would be approximately 80.000 square feet in size.

Daily operations would require the services of approximately 50 .to 60 full·time
equivalent positions (25 to 30 golf course maintenance staff and 20 to 30 golf shop and
restaurant staff). Hours of operations would vary depending on season. Summer hours
would be the most intensive(5:oo AMto 10:00 PM).
The project site is located on lands owned by the Helix Water District. and used by this
agency for watershed. Until recently. these lands have been utilized for agricultural
production and fioodway. Development of the golfmg facility on these lands will require
the issuance of a long-term lease (50years).

PURPOSE OF THE REPORT

The objective of this report is to demonstrate the ability to develop the golf course
project so that it can provide a sustainable coexistence with the environment. That.
through research and knowledgeable planning. the project proponents propose to
design. construct. grow in. and maintain an environmentally sound project. This report
will describe the golf course maintenance program and show how it relates to the golf
course design principles. and construction methodology to protect and enhance the
environmental conditions of the site. The project will be supported by University
turtgrass research that will document the impacts of golf course development on the
environment. These research programs were initiated in the 1980's as a result of many
concerned people over the potential loss. contamination. and degradation of native
lands.

Through the environmental awareness of the 1980·s. a great deal has been learned
about how to design. construct, and operate golf courses with safe ecological systems.
Most old pesticide chemistry has been eliminated from the market place making many
pesticides unavailable for use and potential pollution. The loss of pesticides sales has
meanwhile generated research by the industry to develop biologically safe pest controls.
The list of biological controls now include microorganisms which are incubated daily and
injected into the irrigation systems for distribution and the control of specific turfgrass
diseases. Available in today's management programs are alternatives to chemical insect
pest control. Insects are being treated with environmentally safe fatty acids. soaps. and
natural insect predators. Juvenile growth hormones when applied to the larvae or
nymph stages of insects prevent the insect from maturing to the damaging adult stages.

These biological controls are substituted for the hard chemical controls used in the past.
The direction of the pest management program is first to select improved turtgrass
varieties that are resistant to diseases and insects. then manage for strong healthy
turtgrass that will resist fungus infection and weed invasion. When pesticides are
required the biological remedies will be the first line of defense. and only in extreme
economic conditions will chemical pestiddes be applied. This report will offer a detailed
explanation of these issues. and how these principals have been built into the project
design and! or how they will be applied to management of the golfcourse.
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GOALS OF THE REPORT

1. Present a report that shows how the design criteria will be supported from a
technical standpoint to develop a golf course that is "ENVIRONMENTALLY
FRIENDLY";

2. Show that we understand the potential environmental problems and have
considered viable environmental alternatives. That we will. with safe. proven
methodology. hold safe the environment. the wildlife. the ground water. and the
people in the community:

3. Remedy one of the main problems in golf course development.' the.
PERCEPTIONSof the general public that: a) golf courses in general are abusers
of the use of pesticides and water. and. b) golfcourses by their nature will pollute
the environment. This report will document the conservative and safe
management of both:

4. Train both the construction andmaintenarice personnel to respect and protect
the environment. The key point to our Integrated Pest Management. (lPM).
program is knowing the problems and applying the Best Management Practices.
(BMP).as the remedies;

5. DEDICATED PRESERVE LAND. retain wildlife habitat. and protect it from
alternative development. hunting. wild fires. and habitat destruction:

6. Show that the golf course can increase the WILDLIFE VIABILITY AND
DIVERSITYin the area by creating an edge effect (or transitional buffer) between
the canopy of native trees I shrubs. and turtgrass. The coexistence of the. two
may increase the wildlife population;

7. Show that the NUTRIENT PROGRAM. is non polluting and safe to the
environment. It is based on slow release fertilizers. natural organics. and
nitrogen flxlngmicroorganisms:

8. Show that the disease and insect control will be by BIOLOGICALREMEDIES as
the first line of defense. and only in extreme economic conditions will chemical
pesticides be applied: and

9. Describe the configuration of drainage structures to control. clean. and retain
storm waters with de siltation basins and living plant nutrient filters. Clean
waters will be impounded allowing them to percolate into the ground for storage
and later extraction.

GOLF PROPERTIES DESIGN, through the design process. has built in systems to
protect the environment. water quality. wildlife. and mankind. while providing clean
recreation and employment for many people. The positive approach of environmental
protection is designed into the project through the selection of new generation turtgrass
varieties that are resistant to diseases and insects. less dependent on pesticides. and
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require less applied fertilizer and water. They are building on today's technologies to
assure ecological integrity. project quality. and business economics. Golf Properties
Design is utilizing Best Management Practices which are based on the most current
research to enable the coexistence of ecological resources and golf course development.

ENVIRONMENTAL CONSIDERATIONS of the GOLF COURSE DESIGN

SUMMARY of GOLF COURSE FEATURES

The EI Capitan Golf Resort development plans include a 36-hole golf course. a golf
course clinic/9 hole golf training course. and a practice driving range. These facilities
have been designed by Golf Course Architect DAVIDN. FLEMING. President of GOLF
PROPERTIES DESIGN. The themes for these designs have been developed to enhance
the natural conditions while not compromising envirorunental integrity. The golf course
architectural plans call for the courses to have approximately 264 acres of irrigated turf
and 19.5 acres of lakes on the 45 holes of golf. An additional 64.4 acres will be planted
to low water use native vegetation in a wildlife linkage corridor and non play fringe
areas. The golf courses are designed with a transitional buffer zone connecting the
native habitat to the golf course fairways and roughs in an effort to enhance wildlife
utilization.

The planting plan includes a pallet of valley-indigenous plants to support the threatened
California gnatcatcher and other local wildlife Which depends upon this type of
vegetation community. This is emphasized by the incluslon of a wildlife linkage corridor
which seeks to connect natural open space on the north and south slopes of the valley.
This corridor allows unobstructed passage of wildlife in an area that was previously
intensively managed for agricultural production. The planting plan has been developed
to provide refuge. habitat. and feed for migratory birds and other wildlife species.

Turf grasses have been selected from the new generation of disease and insect resistant
varieties. These varieties have the ability to perform to the high standard of a functional
golf course with minimum applications of nutrients and pesticides. Turf grasses
develop a rich organic layer that acts as a filter to remove any contaminants and
pollutants from storm waters as they pass over the turf. In addition. turf grasses tend
to hold rain waters on site. The organic layer acts like a sponge. releasing water through
time for percolation into the water table.

The El Capitan Golf Resort has also been designed to retain storm waters. removing
suspended sediment and potential contaminants and allowing these waters to slowly
percolate into the water table. This feature is designed to improve groundwater
recharge.

In summary. the El Capitan Golf Resort has been designed to improve the sites function
as a habitat for wildlife. to reduce the potential for nutrient pollution. and to enhance
groundwater recharge. Each of these issues will be discussed in detail, with
management standards identified for implementation following construction of the
facility.
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DRAINAGE DESIGN AND SURFACE WATER RUNOFF

The golf course design interrupts the surface runoff with turf drainage corridors. These
corridors act as catchment zones to capture potential contaminants and prevent adverse
affects to ground water quality. A series of topographic lows will capture and extract
solids (desiltation) from the runoff waters. The waters overflowfrom low to low passing
waters to aquatic plant filtration bays. and finally on to water percolation swales as clean
water. The system is designed to capture normal rainfall events while passing extreme
event overflow through into the river.

The main concerns with surface water movement are the transport of sediments.
nutrients, and pesticides from more intensively maintained turf areas which could
impact surface water quality. Surface runoff is created by a complex series of
processes in response to rainfall. Soil. vegetative cover. and slope are factors which
interact to determine the amount of runoff which will occur under a given set of
conditions.

A runoff coefficient can be calculated for surface areas based on a ratio of the peak
runoff rate to the rainfall intensity. Runoff coefficients for areas with turf grasses
frequently are evaluated at between 0.18 and 0.28 depending on soil texture. A similar
evaluation for a street would be 0.83 (Jarrett, 1985). Studies at Pennsylvania State
University (Watschke and Mumma. 1989)and the University of Maryland (Gross et al..
1990; Welterlen et al.. 1989) have shown that for significant runoff to occur on areas
that have a dense actively growing turf cover even on a 14 percent slope that rainfall or
simulated rainfall had to exceed 3 inches I hour. When these conditions exist so that
runoff does occur, turf areas are extremely effective in reducing soil losses compared to
other cropping.

In a comparison of soil loss from conventional agriculture with soil loss from turf,
measured soil loss from tobacco production (4210 Ibs I acre) were 842 times higher than
from turf areas (5 Ibs I acre) even with a slope of 16 percent on a silt loam soil (Gross et
al., 1987; Gross et al., 1990). Where polluted runoff from agricultural areas has
occurred. establishment of turf buffer strips of 15 feet have been shown to improve
water quality (Doyle et al., 1977). (Wauchope. 1978) noted that in cases where water
quality has declined due to agricultural practices leading to loss of nutrients and
erosion. grass buffer strips placed between treated fields and surface waters have
significantly reduced the problem. This is related to the structure of the turf canopy
and the fibrous nature of the turf root system.

Turf density, leaf texture and canopy height are physical factors which restrain soil
erosion and sediment loss by dissipating impact energy from rain and irrigation water
droplets. and providing a resistance to surface movement of water over turf. Turf
grasses have an extensive fibrous root system with 80 percent of the root mass found in
the upper 2 inches of the soil profile (Welterlenet al.. 1989). It is a combination of the
turf canopy and root mass which have a strong soil stabilizing effect. Therefore, it is
anticipated that the introduction of turf grass to the project site would reduce the runoff
conditions.
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GOLF COURSE IMPACT AREA

The net impact from the development of the golf complex in areas of turf maintenance
include approximately 264 acres. The majority of this area will not require pesticides
due to the adaptability and resistance strains of turf grasses. The percent total area'
which would receive moderate chemical application is a relatively small (greens and
ornamental plantings) area. approximately 550.000 square feet (12.63 acres) or 5
percent of the total golf course. The golf course area (264 acres represents only 56
percent of the total project (474 acres) with the greens being 3 percent of the total area.

The major concern regarding contamination of surface waters from runoff focuses on
nutrients and pesticides. From turf areas. the major concern regarding contamination
of surface waters from runoff containing nutrients is for nitrates and phosphates.
Phosphorus is unlikely to create problems except under very specialized conditions.
Even though the granular phosphorus fertilizer carriers are greater than 88 percent
water soluble and water soluble forms exist for liquid application. the phosphorus
becomes rapidly fixed within the soil profile and vertical movement in most soils is only
0.3 to 1.2 inches/year (Young et al.. 1985). Research work at Pennsylvania State
University by (Watschke and Mumma. 1989) found no sediment loss associated with
runoff from turfed plots and observed phosphate losses which averaged only 0.5
Ibs./ acre when runoff did occur. Their study was conducted on slopes ranging from 9
to 14 percent under intense precipitation simulations. Total phosphorus loss in surface
runoff for the entire growing season from a tall fescue/Kentucky bluegrass turf was
only 0.0178 Ibs / acre (Gross et al., 1990). The largest potential loss of phosphorus
would result from rain causing surface runoff immediately following fertilization. This
occurrence can be completely avoided by 1)not fertilizingwhen rain is predicted: and 2)
making certain that fertilizer is irrigated to remove the material from the leaves into the
soil immediately followingapplication.

Nitrate movement as surface runoff can also be minimized by management decisions.
Research has shown that the total nitrogen loss from a fertilizer application can be
reduced from 9.5 percent of the total amount applied using urea as the nitrogen carrier
to 0.26 percent by changing to a slowly available carrier such as sulfur coated urea
(Dunigan a al.. 1976). In research tests by (Gross et al.. 1990) four applications (3-4
months apart) of granulated urea were applied at the rate of 49 kg. N/ ha, in sandy loam
soil. The concentration of nitrate found in subsurface water ranged from 0.1-0.7
mg./ L. This is well below the Environmental Protection Agency's allowable level of
nitrates (10 mg. /L.) for drinking water standards.

In the work conducted at Pennsylvania State University rwatscnke et al. 1989:
Watschke and Mumma. 1989), potential pollution problems from concentrated runoff
under intense irrigation events was studied. Rainfall simulation of 6 inches/ hour was
necessary for runoff to occur. Their initial work found that a 3-inch per hour rainfall
simulation produced no runoff on turtgrass plots where proper site preparation planting
and optimum turf establishment had occurred. and these results were documented
despite there being a slope ranging from 9 to 14 percent. At the 6 inch/hour rate
undiluted research plot runoff water quality remained high. having nitrates below the 10
part per million (ppm) drinking water standard on 28 out of 29 sample dates after runoff
rainfall simulation. (Meisinger and Randall. 1991) noted that nitrogen losses in surface
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runoff are usually small and depend on degree of soil cover. source of nitrogen applied.
rainfall intensity immediately after application and soil properties. They also noted that
the largest losses will occur when a soluble nitrogen source is applied to a bare soil and
a significant runoff event occurs within one day of application. all of which can be
avoided by Best Management Practices.

PESTICIDE MIGRATION

Movement of pesticides into surface water during runoff would depend on the chemical
nature of the material. length of time between application and rainfall. and the volume
and intensity of rainfall followingapplication. Watschke and Mumma (1989)reported on
the potential for surface movement of selected pesticides in undiluted runoff on
research plots under an extremely high irrigation rate of 6 inches/ hour. They
monitored for pendimethalin (a commonly used preemergence herbicide): 2.4-D. 2.4-
OP. and dicamba (commonly used post emergence herbicides); and Chlorpyrifos (an
insecticide).

For pendirnethalin and Chlorpyrifos. no chemical was detected in any of the runoff on all
24 sample dates. These materials based on their chemistry become flxed in the soil
after application and do not move. For 2.4-0 and dicamba. the amounts in the
concentrated runoff exceeded federal water standards on only 4 and 1 sample date out
of 24. respectively. despite these materials being more water soluble and made as foliar
applications. However. these levels were only found when runoff occurred within 2
days after application. They noted that under natural storm water runoff conditions and
subsequent dilution that outfall concentrations would be considerably less. Similar
findings with 2.4-0 applications were noted by (Thompson et at. 1984). Under field
conditions the greatest dlslodgeable leaf residues of 2.4·0 on Kentucky bluegrass were
less than 4.5 percent of the total applied at time 0: immediately after application.
mdtcattng very rapid adsorption to the leaf surface and a strong affinity for adsorption.
No dislodgeable residues were detected at 3 days after application. Hurta (1991 ) noted
that the dissipation rate of foHarlyapplied pesticides depends on volatilization. plant
absorption and photo decomposition. He summartzed that research has found that less
than 10 percent of the applied rate amount can be found as foliar residue the day after
application and that within 1 to 3 days after application levels drop to between 1 and 3
percent. Careful attention to application timing with respect to rainfall and irrigation
management can minimize removal of materials which could become non point
pollutants. Watschke and Mumma (1989) concluded that nutrient and/or pesticide
concentrations in storm water and the impact on surface water would be considerably
less than other urban pollutants not associated with well managed turfgrass areas.

The proper management of nutrient and pesticide applications and the relationship to
irrigation and rainfall events tend to eliminate problems associated with surface
movement of materials and provide the optimum sensitivity for protecting water quality.

The above mentioned pesticides have typical characteristics of chemicals used on golf
courses and they demonstrate the low probability of runoff contamination. They are not
necessarily pesticides that would be used in the El Monte management program.
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son. SPECIFICATIONS AND MODIFICATION

Putting Greens are constructed with surface and internal drainage systems. Properly
designed drainage systems maximize the golf course playability even after heavy rainfall
or irrigation. In the construction of the playing surface for the project. techniques and
material will be utilized to ensure good drainage. and resistance to wear and
compaction. For this reason. the greens 'willbe constructed based on a United States
Golf Association. USGA.method as detailed in "Specifications for a Method of Putting
Green Construction."

This method of construction is based on the principle of a perched water table. This
unique system takes advantage of the particle size differential within the soil profiles
which disrupts internal drainage until saturated conditions occur. By using a four inch
layer of specified pea gravel. overlaid with 12 inches of approved root zone mixture.
water will be retained in the soil profile. The turtgrass roots will utilize this water
without irrunediate drainage until saturated conditions occur. Materials which may have
a propensity to move in the soil solution are held for maximum attenuation times and. if
trace amounts are transported under saturated flow conditions. maximum dilution
within the soil profilewilloccur.

The entire putting green is underdrained by a series of perforated drainage lines
installed in the sub grade. These are spaced at no more than 20 feet on centers and
have outflow with leachate catchment basins to enable monitoring of the leachates for
nutrient. pesticides. and salt concentrations. This type of system affords the best
approach to irrigation management and monitoring discharges for rainfall from the more
intensively managed areas of the golf course. Successful construction of a USGAgreen
requires these specifications to be rigidly followed for five basic values which are used
as criteria for recommending the root zone mixture. These are: 1) percentages of
capillary micro-pore space which adds aeration porosity. 2) water retention. 3) bulk. 4)
density. and 5) water permeability. In addition. particle size analysis and mechanical
analysis are usually run as the percentage of sand. silt and clay as well as the different
percentage of the sand fractions. These will determine how fast the soil will drain and
its potential to resist compaction from traffic and wear. To meet the requirements.
samples of materials to be used in construction will be sent to a qualified physical soils
testing laboratory to determine the proper ratio for mixing of these materials to meet the
standards listed in Table 1. Subsequent recommendations for pH adjustment of the
root zone mixture and addition of fertilizers will depend on the final ratio of materials
used and will be made based on chemical analysis of the mixture.
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Table l.
PARTICLE SIZE DISTRIBUTION OF USGA ROOT ZONE MIX

Name Particle Diameter ::specification
I Fme Gravel 2.0 - 3.4 mm Not more man 10% of the total particles m thiS

range, include a maximum of 3%
Very Coarse Sand 1.0 - 2.0 mm nne gravel (preferably none)

Coarse Sand 0.5 - 1.0 mm At least 60% of the particles must fall in this
range

Medium Sand 0.25·0.50 mm
Fme Sand 0.15 - 0.25 mm Not more than 20% Of the particles may fall

within this range
Very Fine sane 0.05 - 0,10 mm Not more than 5% rota: particles In trus

range should not
Silt 0.002 - 0,05 mm Not more than 5% exceed 10%

Clay Less than 0.002 mm Not more than 3%

Note: Sand for Tee and Green construction shall be washed and conform
to current USGA specifications.

PHYSICAL PROPERTIES OF THE ROOT ZONE MIX

Physical Property
Total Porosity
Air-filled Porosity (at 40 em tension)
Saturated Conductivity
Organic Matter Content

Reconunended Ranges
35% - 55%
15% - 30%
12 - 24 inches/hr (30-60 cm/hr)
1% . 5% (ideally 2·4%) by weight
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TEES

Tees are one of the most trafficked areas on the golfcourse. A soil mixture identical to
the root zone mixture used for the putting green will be used to resist wear and
compaction. but no gravel layer will be installed. The installation of perforated drain
lines in trenches with gravel will be use on the tee base for the rapid removal of storm
waters. Soil pH adjustment and fertilization will be handled the same as with the putting
greens. The higher height of cut on the tee surface provides a much deeper root system
in the soil profile and imparts considerably better wear tolerance. The tees are managed
similar as the greens in nutrient application. Due to the turf selection of hybrid
Bermuda the use of pesticides is anticipated to be negligible. The tees will be
constructed using the Table 1 standards for physical parameters to meet the
specifications for putting green construction with the USGAGreen section method ..

FAIRWAYS AND ROUGHS

Soil modification of fairways and roughs is not practical since this encompasses a
significant portion of the golf course acreage. The typical soil throughout the project is a
well drained sandy loam soil and will serve very well as growing medium. Soil samples
will be analyzed from several locations on the property. Chemical analysis from these
samples will be the basis on which the recommendations for soil preparation will be
made. The preplant fertilizer program will consisted of an composed fertilizer to
inoculated the soils with a natural slow release fertilizer. Itwill act as a stimulant to soil
microorganisms which is the basis of the organic system of nutrient and pesticide
management. University of California fertility requirements for Bermuda grass will be
used as reference points for the fertilizer program.

NATIVE PLANT ZONES

These planting zones include the wildlifeanimal linkage corridor and the fringe non-play
areas of the golf course. The land forms in these areas will be capped with silts and
clays on an as availability basis. While in the grading process. as these fine soils are
discovered. they will be transported and used as cap soil in the native zone. The fine
soils have the ability to retain water and will be best suited to sustain plant growth in
marginal or non-irrigated areas. Water application will be supplementary at the time of
establishment.

WETLANDS

Aquatic plant bays are constructed by design along the shorelines of the lakes. The
construction of barrier stem wallswill contain the plants from aggressively invading the
lakes and choking the waterways. The average depth of the plant bays is between
ground zero and two feet. The stem walls average height is two feet with its top
terminating two to six inches below the lakes operating level. The plant bays will appear
to have one continuous water surface. They will be supplied with a continuous supply
of pumped lake water which filters through the aquatic plant roots. over the stem walls.
and returning cleansed to the lake system. The Aquatic plants selected have a high
affinity for the absorption of nutrients an pollutants. In effect. they act as water filters
by removing nitrates. phosphates. other nutrients and pollutants.
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Waterfalls in the lake system create a positive flow of water throughout the lake. The
aeration of water created by the waterfalls and wave action maintains a live lake system
in a healthy condition. It is integral to supporting fish life. migratory waterfowl. and
wildlifewith habitat and forage.

WATER CONSERVATION AND WATER QUALITY

The water conservation plan was developed to capture storm waters that formerly would
sheet off the land carrying eroded soils through the river to the ocean. Research has
documented that in storm events. once they have reached field capacity. farm lands will
allow surface runoff carrying top soils down stream. Whereas turf grass has a better
ability to hold considerably more rain waters in place. allowing the water to percolate
into the groundwater table. With its extensive surface roots. turf can be a great
deterrent to the loss of topsoil. Waters captured on turf. in the golf course drainage
systems. and in the storm waters corridors. will be cleaned and returned to the
groundwater table.

Desiltation basins constructed in the drainage corridors are designed to intercept storm
waters and extract the soils and heavy solids carried in the waters. Overflowwaters will
pass through aquatic plant beds designed to extract nutrients and pollutants. The
cleaned exit waters will pass on to infiltration bays. Golf course drainage waters and
storm waters will be returned to the ground to be extracted later at a point downstream.

TURFGRASS

Criteria for turtgrass selection:

1. Turf grass varieties well adapted to the micro climates existing in EI Monte Valley:
-2. Turf grasses that are of high quality and appropriate for each golf course use

(greens. tees. fairways. and roughs):

3. Turf that is adaptable to lowwater use while maintaining high quality appearance:

4. Turf grasses selections with the highest disease and insect resistance:

5. Turf grasses that have low maintenance characteristics and high quality
appearance.

GENERAL INFORMATION

Over the past several years. the development of many new improved varieties of turf
grasses have been achieved for the compatible coexistence with the environment. The
extensive turtgrass breeding programs and research have resulted from the UNITED
STATESGOLF ASSOCIATION(USGAjprogram. and direction to develop turf grasses
that would be suitable for use on golf courses that would use 50% less water use and
would require 50% less maintenance I reduced dependence on pesticides and less
mowing frequency].

12



Turfgrass varieties that have been developed are well-suited for use on the golfcourse.
and they require significantly less applied nutrients and pesticides. These cultivars
have been specifically selected for use on the EL CAPITANGOLF RESORT. They are
drought tolerant and low in susceptibility to insects. disease and weed tnfestatlon. By
their genetic make. up they will naturally reduce dependency on pesticides compared to
older varieties of turtgrass.

In addition. the natural characteristics of these turf grasses limits the movement of
pesticides and fertilizers into underlying soils and ground water. Thatch produced by
the turf acts as an organic filter to chemically binds pesticides that might otherwise
enter the local surface and ground waters. By producing a healthy turf. which is
needed for a golfcourse. added benefits of immobilization and microbial degradation of
pesticides retained in the thatch layer are produced. The turtgrass root systems are
quite extensive and fibrous. and are able to adsorb and absorb applied pesticides that
might penetrate the turf canopy and thatch layer to reach the roots. Warm season
grasses will be used on the golf course with the exception of the greens. The tees.
fairways. and roughs will be planted in improved seeded hybrid Bermuda grass. and
'improved Bent grasses planted on the greens.

TURFGRASS SELECTIONS

Warm-Season Grasses: Mirage/Pyramid 50/50 blend of improved seeded Bermuda
grasses grow best when days are long and the average daily temperatures are above 75
degrees Fahrenheit. with the optimum growth temperature range being 95 to 100
degrees Fahrenheit. The improved cultivators have an erect growth habit which is
excellent for playability. They have improved cold tolerance for early spring green up.
and are dark green in color with a medium to fine texture. This blend has excellent
drought tolerance and rapid recovery from wear. They consume 68% less water than
f:OOI season grasses. the Mirage1Pyramid 50/50 blend has a low susceptibility to
diseases making them suitable for limited water and pesticide use.

Greens: Cool-season Grasses. Dominance Plus blend. (SR 1020/SRlO19/SRll19
Bentgrass), for greens grow best in the cool months of the year when the average daily
temperatures are between 65 to 85 degrees Fahrenheit. with the optimum growth
temperature range being 70 to 85 degrees Fahrenheit.

Greens collars and Bunker Edges: Tifdwarf Bermuda grass will be planted. This variety
is dark green. very fine textured and has soft leaf blades with very high shoot density.
In addition. it has a low growth habit and short internode extension making a good
barrier turf. Its selection for use on bunker edges was for its slow rate of
encroachment. and the reduction in trimming frequency and maintenance costs.

Fairways: Mirage1Pyramid Bermuda grass. a new and improved seeded Bermuda
grass. will be used on all tees. fairways. and roughs playing surfaces. This grass also
has improved dark green color. density. and cold tolerance with medium to fine textured
with stilT leaf blades. The nutrient requirements for Mirage 1Pyramid are less than
older varieties of hybrid Bermudas. As a Best Management Practice. the nutrient that is
not applied is the best solution against potential leaching.
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THE IRRIGATION SYSTEM

Irrigation design and operational strategy are designed to fulfill environmental
requirements for conservation of groundwater on the golf courses and support
landscape areas. The irrigation system is designed to meet the supplemental water
requirements of the turf beyond natural rainfall. The lowwater holding capacity of the
soils and the shallow rooting of turf grass result in the need for supplemental irrigation
to produce a healthy turf. While supplemental irrigation will be needed each month.
based on long term climatic records (See Table 21.it appears that the maximum amount
should be needed in the months of March through September.

The irrigation system will incorporate computerized controllers utilizing a weather
station that calculates meteorological information on a daily basis. A computerized
calculation of daily Evapotranspiration. 1E1l. (the measurement of the total amount of
water used by the plant during that specific day), plus a management factor based on
the crop coefficient for each plant species will be use to determine the water
replacement factor. With this information. only the water used from the previous day
will be reapplied to the turf, thus utilizing the minimum amount of supplemental water
and lessening the impact on the ground water supply. This solid state control system
has the ability to "cycle on- water and "cycle off" soak time to match the water
application rate with the soil infiltration rate. This ability eliminates or minimizes the
possibility of water run-off. By keeping the applied water on the intended areas in the
proper amounts determined by ET. the possibility of nutrient or pesticide migration is
minimized or eliminated. The system features individual head and zone control to match
the requirement of each different soil type and micro-climate. With this system
supplemental moisture can be applied in the right amounts. at the right time and only to
areas as needed.

.Greens and tees will have individual head control. and the greens will have a double
head system to accommodate the different turf management requirements of the greens
surrounds. soil types and gradation of the greens and bunker areas.

The native plant zones of the WildlifeLinkage Corridor and the non play fringe golfareas
will have an establishment and occasional use water system. Once established. these
plants will receivewater only in the amounts required to maintain their survival.

GROUND WATER MONITORING WELLS

Ground water monitoring wells will be installed for the purpose of extracting water
samples. and testing for potential pollution from fertilizers and pesticides. Tests will
stan prior to the construction of the golf course and the use of fertilizers and pesticides
to establish a base line before the development of the golf course. Tests will be taken
every six months following the start of golfcourse maintenance until stabilized reading
occurs. From that point. an annual test will be performed. These tests become pan of
the management program of monitoring for nutrient and pesticide movement. In the
unlikely event that pollutants appear in the ground water. they canbe dealt with in the
early stages. An adjustment in the management programs could rectify a potential
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problem. The water tests will be performed by a qualified testing laboratory, and the
results will be pan of the course's permanent records.

These wells also serve to monitor the ground water reserves. As a conservation
program in the dry season, ground water extraction would be rationed back to extend
the useful and continuous supply of water to the golf course. By managing the water
resource. we avoid plant loss and damage in years of extended drought.

Table 2.
Turlgrass Irrigation Requirements for the EI Capitan Golf Resort

Irrigation water use projections with total season requirements and peak flows.

rea
Description

Evapotranspiration (ET) monthly factors. monthly water requirements in acre feet for
turtgrass. native plants and lakes.

Montnly
TotalET by ET Adjusted Monthly Xeriscape Monthly

Months Month to Mgt. Turf Plantings Lakes Requiremen
Factors Requiremen Requiremen ts

ts ts- (ACreFeet)Incnes/Mont lncnes/Mont (ACre feet) -(Acre Feet) (Acre feet)
h h

Jan £.UU 0.:3/j 14044 0.21 1.04 16
reo 2.20 004:3 1b.U!:J 0.28 r.ez 18
Mar 2.90 1.:,/j 38.12 0.91 4.32 42
Apr 4.00 :3.£1 . 70.37 . t.ss 7.97 78
May 5.30 :'.14 106.67 :3040 12.08 119
Jun 6.50 bAb 133.40 4.:35 15.11 149
Jul 7.60 1.:'1 156.17 5.51 17.69 183
AUg 7.20 1.1 :3 147.26 5.10 16.68 173
sect 6.30 0.1/j 127.87 4.04 14.48 150
uct 6.90 b.:'b 136.62 4.U:3 15.47 160
NOV 3.20 'L.:' 1 55.52 2.17 6.29 62
uec 2.20 0.0£ 19.22 1.0:3 ~.18 21

rotais 56.30 4/./j:' 1,022.00 :3:3.04 116.00 1,172

Note: Potable water for the club house and other domestic uses would utilize
imported water supplies
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CONSTRUCTION AND GROW-IN

Soil erosion is most likely to occur during the construction and grow-in phases of golf
course development. The major pathway for phosphorus loss is soil erosion. Therefore.
any technique effective in reducing soil erosion will also reduce phosphorus losses.

Stabilizing slopes with turfing of waterways. berms. steep slopes. and the construction
of gabions and silt screens are examples of structural techniques for erosion control that
will be used during construction and grow-in. Areas where erosion is likely to occur
may need to be sodded to give immediate stabilization. Other areas would be sprigged
or seeded at rates to insure quick establishment. Final preplant preparation should be
done with equipment to insure surfaces that are reasonably free of large clods. roots
and other debris that would interfere with sodding. sprigging. seeding. and subsequent
maintenance operations. Agricultural gypsum and an organic starter fertilizer. based on
soil test recommendations. will be applied prior to planting. Lastly. the plantbed should
be floated with a drag to be sure it is smooth and firm for planting. Once the course has
been planted. the future of the project will depend on how it is grown-in and maintained.

The objective of the grow-in program is the rapid establishment of a high quality turf
cover to minimize water erosion and weed infestation. The judicious use of water and
fertilizer is essential for a quality turf cover. Sprigged and seeded areas must be kept
continuously moist. but not excessively wet. until the two leaf stag growth appears and
turf become established. Mulching may be necessary on some slopes for soil erosion
control. The golf course superintendent and irrigation technician should be on site
when the installation of the irrigation system begins. Since efficient water use and
conservation of irrigation water are the responsibility of the superintendent and
technician. they will need to become acquainted with the capabilities and underground
locations of the irrigation system. In addition. they will be in charge of the growing-in
program discussed below.

GROW-IN PROGRAM

IRRIGATION

Planted areas should be kept continuously moist for a period of three weeks. This
means frequent. light watering (4 to 6 times per day) rather than soaking the soil when it
becomes dry. Water will not be allowed to puddle or run off the surfaces. After three
weeks. each area should be irrigated at least twice per day until the grass has
completely covered.

FERTD..lZATION

The entire course should be fertilized prior to planting with the following:

Organic fertilizer--composted poultry 6-2-4. 80% poultry. 20% gypsum at 1.000 Ibs.
per acre. or Gro power 3-12-12. at the rate of 8.5 Ibs. per 1.000 S.F.

50% incorporated into the soil prior to planting. This preplant fertilizer shall be
applied uniformly to the planting area incorporated to a depth of 6 inches. Care shall

16



be taken so as not to redistribute or concentrate the fertilizer while tilling into the
soil. 50% applied at the second leaf stag.

Two weeks following planting. start a program of fertilizing each week until the grass
has covered. An application of a nitrogen fertilizer at the rate of 0.5 to 0.75 pounds of
nitrogen per 1.000 square feet should be made each week for the following six weeks.

NUTRIENT TESTING

Soil testing and a computerized tissue analysis laboratory will be utilized to monitor the
nutrient program. Once the turf begins to produce vegetative growth. samples will be
harvested. dried and analyzed for nutrient content and deficits. This system enables
the golf course superintendent to apply only the nutrient that the turf needs. It
eliminates the guess work or random approach to turtgrass fertilization. It also controls
the application of excessive nutrient that is subject to migration into the ground water.
This is a Best Management System that allows the optimum turf growth for healthy turf.
Healthy well managed turf has been documented as the most resistant to diseases and
insects. and is the best protection against weed invasion with the least dependency on
pesticides. .

MOWING

To help control weeds and promote lateral growth. mowing of the Bermuda grass should
begin before the grass is approximately 3/4 inch high. On the bentgrass greens. the
mowers should be set to cut at 1/4 inch. The height of cut should be gradually lowered
until 5/32 inch is reached. On tees and fairways the height of cut will start at 3/4 inch
and be gradually reduced to 1/2 inch. The roughs will stan at 3/4 inch and will be
gradually increased to 1 1/4 inches. The height of cut should not be lowered too soon
and mowing should be frequent enough so that no more than one-third of the top growth
is removed at anyone clipping.

ROLLING

To provide a smooth. firm surface for future operation of mowing equipment and golf
cans. all areas will need to be rolled a few times at the discretion of the golf course
superintendent. The first rolling should begin when the grass is approximately 45 to 50
percent covered.

DEVELOPING TEE AND PUTTING SURFACES

During the growing- in period. tees and greens will need vertical mowing. topdressing.
aerifying and rolling a number of times to produce smooth. true and firm surfaces. The
frequency of vertical mowing will be determined by the rate of growth of the turf. It
should never be more frequent than full recovery and return of surface growth. The
management programs should be at the discretion of the golfcourse superintendent.
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PEST CONTROL

The course should be inspected daily for pests. When control is necessary. biological
controls should be the first option. then chemicals from the list of environmentally safe
chemicals should be applied following label directions and precautions. During the
grow-in and maturation of the golf course. the consultants periodically will inspect the
course and monitor the prescribed programs to ensure that they are being conducted in
a timely and effective manner. Spot treatment for insects. diseases. and weeds is
critical in this stage of turf development. as the open turf is an easy condition for pests
to establish themselves and contaminate the balance of the course. Once the course
has matured. the objective of the turf management program is to promote slower growth
with good color. density and playability. This differs from the grow-in program of rapid·
establishment. A maintenance program is to encourage growth at a rate sufficient to
repair the damage of golfplay and traffic.

ENVIRONMENTAL TURF MANAGEMENT PROGRAM

ANNUAL FERTD.IZER AND PESTICIDE APPLICATION PROGRAM

FERTD.IZER REQUIREMENTS

Greens--Turftype--Dominance Plus Blend (SR 1020 ISR 1019/SR 1119 Bentgrass).

escnpnon uannty
greens

ourses

Annual fertilizer requirements: pounds per 1.000 SQ IT

Fertilizer Application calendar:

SR Slow release fertilizers such as. Isobutylidene diurea (IBDU).Urea
formaldehyde (UF).Sulfur coated urea (SCU). and natural organics

Rate of application 1.5 lbs. of 22-7-12 per 1000 S.F.I month(Nov. to MaL)
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Rate of application 2 lbs. of 25-7 -12 per 1000 S.F.I rnonthtapr. to Oct.)

B Biologicalplant growth enhancement with the application of Azospirillum
which provides nitrogen flxation in the soils and plant growth regulators

F Foliar sprayed greens fertilizer:
Eco K. 1-0-23 at 4 oz/1000 S.F.
Eco N. 24-0-0 at 2 oz/1000 S.F.
Eco Fe. 2-0-0 at 3 oz/looo S.F.

Application frequency no closer than 2 weeks apart.

Note: The final ratio of nutrients in the applied fertilizers will be determined by
the regular testing of the soil and tissue analysis. In the discretion of the
Golf Course Superintendent only those deficient nutrients will be applied.

TEES, DRIVING RANGE, FAIRWAYS, AND GOLF CLINIC AREA
Turf type: MIRAGEIPYRAMID.50/50 blend of improved seeded Bermuda
grass.

Annual fertilizer requirements in pounds per 1.000 SQ IT

Fertilizer application calendar:

SR Slow release fertilizers such as. Isobutylidene diurea (lBDU).Urea
formaldehyde (UF).Sulfur coated urea (SCU)

Rate 1.0 lbs. Nitrogen per 1000 S.F. -- with no one application to exceed this
rate.

OF Organic fertilizer. Poultry compost. (6-2-480% poultry. 20% gypsum)
applied at the rate of 1000 lbs per acre (1.4 lbs. Nitrogen per 1000 S.F.)
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WF Winter blend Fertilizer. 21· 7-14 Turf Royale. applied at the rate of 2.5 lbs
per 1000 S.F. (0.53 lbs. Nitrogen per 1000 S.F.)

Note: The final ratio of nutrients in the applied fertilizers will be
determined by the regular testing of the soil and tissue analysis. Only
those deficient nutrients will be applied.

ROUGHS·· Turf type: MIRAGE/PYRAMID. 50/50 blend of improved seeded
Bermuda grass.

uanttty

Fertilizer application calendar:

OF Organic fertilizer ..Poultry compost. (6·2-4 80% poultry. 20% gypsum)
applied at the rate of 1000 lbs per acre (1.4Ibs. Nitrogen per 1000 S.F.)

WF Winter blend Fertilizer. 21-7 -14 Turf Royale. applied at the rate of 2.5 lbs
per 1000 S.F. (0.53 lbs. Nitrogen per 1000 S.F.)

Note: The fmal ratio of nutrients in the applied fertilizers will be
determined by the regular testing of the soil and tissue analysis.
Only those deficient nutrients will be applied.

Table 3.
Forecast of the approximate total amount of nutrient

to be applied annually to the golf course turf.

otassturn

20



AGRONOMIC CONSIDERATION REQUIRING PESTICIDE USE
RECOMMENDED PESTICIDES, RATES, AND ANNUAL CONSUMPTION

POTENTIAL INSECT PESTS

Black turtgrass Ataenius Beetle--Ataenius spretulus
Frit Fly--Oscinella frit
Grass web wonn--Herpetograrruna licarsisalis

INSECTICIDES

Environmental impact assessment of water solubility. soil persistence. and
mobility in soil of compounds used in turf management.

erststence

Chemical application calendar indicated by the above reference number

I Jan ~eo Mar Apr May Jun Jul Aug ::>ep ITct ~ov
'-2 ,-~ ,-~

:;
4

-
INSECTICIDES

Frequencies. rate of applications. area treated. total quantity of chemical applied.

NOTE: The golf course site is in a virgin area free of most turf insects at this
time. Through good sanitation procedures eliminating importation of
contaminated nursery materials and sod. and through attentive
inspections and spot treatments there should be a limited amount of
pesticide dependence. The turf varieties selected are normally resistant to
insect damage and have the ability to recover from ordinary insect
damage. When spraying is required. the spraying will be limited to areas
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that are showing damage greater than the ability for the turf to recover.
These areas are identified by field inspection and sampling. If suspicious
spots are noted in the turf. a sampling with a soap solution or pyrethrum
solution is used to drive the insects to the surface.

If a courit of 5 to 10 larvae per square yard are found. treatment is
warranted. Biological controls with predator insects and juvenile growth
hormones are showing good results even further limiting the use of
chemical pesticides. The turf management program will continue to
upgrade the insect management to use these biologicals as they become
available.

POSSIBLE TURF DISEASES

Summer patch--Magnaporthe poae
Fusarium Patch or Pink Snow Mold--Microdochium nivale
Pythium Blight--Pythiumaphanidermatum
Brown patch--Rhizoctonis solanl. and R zeae
Dollar spot--Sclerotinia homeocarpa

FUNGICIDES

Name of Pesticide Soil Half Life Persistence Potential
Leacher

'-Pseudomonas--TX-' (SOli 2-7 days 5 Nonleacher
Microorganism)

I<!-t,;nlorotnalln--=DaconlT 6-139 days '-4 NOnleacner
I;j-lproOlone--CF1lpco-260 19 1-;jU days 3-4 Nonleacner
14-rosefyl--Aheffe 1 day b Nonleacner
5-Triadimeton-Bavleton 6-28 days 3-4 Intermediate
6-Propiconazole--Banner 109-123 days 1-4 Intermediate
7-Metalaxyl--Subdue 7-106 days 1-4 Leacher
8-Heritage NA NA NA

Environmental impact assessment of chemical half life. soil persistence. and mobility in
soil of compounds used in turf managernen 1.

• Persistence classes:

I-highly persistent.
2-moderately persistent.
3 moderately short-lived.
4 Short-lived.
5-Very short-lived

NOTE: The Pseudomonas. brand name TX-l. is a naturally occurring soil
microorganism that will suppress many forms of turf disease because
they out compete pathogenic organisms for minerals and nutrients. This
Pseudomonas organism has demonstrated the ability to antagonize and
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suppress the activities of dollar spot. Pythlum, pink patch. summer patch.
superficial fairy ring. Anthracnose. and Bermudagrass decline. just to
mention a few. The selection of disease resistant turtgrass varieties is the
first line of defense against damage due to disease infestation. Secondly.
the use of the Pseudomonas microorganisms will likely maintain the turf in
a healthy condition.

The area of the greens are the principal area to be treated for fungal disease (423.000
S.F). Healthy turf resists diseases through good turf management. adequate air
circulation. good thatch control. regular vertical mowing and topdressing. and the
avoidance of lush growth from over fertilization and over watering.

In the rare situations of intense disease pressure. the above chemical list allows for an
additional control option. The list of chemicals allows alternating pesticides to prevent
resistance to a particular chemical. When chemicals are required. certain areas will
tend to be more susceptible to disease infection and they will be treated preventauvely,
while most areas will require only spot treatment.

Chemical application calendar indicated by the above reference number

Jan reo Mar Apr May Jun JUI Aug Sep uet Nov uec
1 1 , 1 1 1 1 1 1 1 1 ,

2-3
4/5/6 4/5/6

a a a

FUNGICIDES

The use of chemical fungicides is a worst case scenario 'of disease control. and is offered
for the evaluation of the quality. safety and quantities of chemicals required for normal
rurtgrass maintenance.
Frequencies. rate of applications. area treated. total quantity of chemical applied.
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Pestlclce Name #App Hate or Area I reatec Total I""estlclde
Application

.

l-r'seuaomonas uallY b-lU,UUU L;t/ml 423,uuu Sf NAI2-Chloromalln 1 o OZIlUUU Sf 423.uuu Sf lbU los/yr13-lpromone 1 4 OZIlUUUSf 423,uuu Sf Alternate yrs.l&24-t-osetyl £~£wKs 4 OZIlUUU Sf 423.uuu Sf £l~ los/yr
5-Triadimefon 2 2-4 ozrtooo sf 423.000 sf Alternate yrs 4,5&6
6-Propieonazole 2 2-4 OZ/1000 sf 423,000 sf Alternate yrs 4.5&6
7-Metalaxyl 1 2 oz/1000 sf 423.000 sf 6.6 gals.lyr
a-Heritage 3 0.2-0.4 oz/1000 sf 423.000 sf 32 Ibs/yr
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POTENTIAL PROBLEM WEEDS

HERBICIDES

Environmental impact assessment of water solubility. soil persistence. and mobility in
soil of compounds used in turf management.

:-:-:-:-:-:.:.:-:-:.:-:-: .:-:.

Chemical application calendar indicated by the above reference number

. Jan reb 1III8r Apr May Jun Jul Aug -Sep oct NOv uec
4

1-2 1·2 1~
6 6 4/5/6

7 8 8 8

HERBICIDES

Frequencies. rate of applications. area treated. total quantity of chemical applied.
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TERMS

vari.-- variable treaunent applications to be determined by weed infestation
Alternate product- Pesticides to be applied in alternate years to be determined
by the weed species and infestation pressure.

• Denotes the primary preernergent herbicide for control of goosegrass,
crabgrass and other noxious weeds. They will be applied in alternate
years as required. The total annual chemical impact should calculate
only one herbicides. ( #4 Barrtcade)

•• Denotes the secondary preernergent herbicide for control of goosegrass,
crabgrass and other noxious weeds. They will be applied in alternate years as
required. ( #3 dimension)

••• Denotes primary preernergent herbicide for broadleaf weed control. The
determination to use this herbicide will be made on field surveys of the weed
infestation. The use of this chemical is projected for the flrst year of operations
only. Following the initial control of native weeds. the turf cover will compete
effectively against weeds preventing their invasion. (#7 Gallery)

•••• Denotes herbicides that are designated for preernergent weed control
within the ornamental planting beds and native plant zones. (# 3 Ronstar)

Note: The quantities of herbicide are a worst case scenario based on conditions
as if the site was infested with a large volume of native weeds. In the case of El
Capitan Golf Resort we expect a low weed count base on the sanitary procedures
used in the construction of the golf course. The first priority of weed control will
be hand picking at the time of emergence. and thus the control of the seed
production of these weed species. The chemical list is offered as the most
effective tools for the suppression of weeds. and with the management system of
field inspection and spot treatment of weeds. the total volume of herbicide should
be an extreme reduction from the above volumes.

RODENT CONTROL
It is anticipated that Ground squirrels. moles. and California pocket gophers will cause
turf damage and require control measures.
Control options: These pests are extremely difficult to control because of their

subterranean habits.
Option 1: Cultural control--Use Killing traps--Several traps are available which spear or

choke the rodents.
Option 2: Chemical Control--Use Fumigants-Beveral gas producing canisters are

available for placement in the tunnel systems.
Option 3: Chemical Control--Use of Poison baits which are placed in the tunnel system

out of reach of non target animals or in Agricultural Dept approved bait stations .
. The mode of action kills the animals in their tunnels limiting secondary

poisoning. Daily inspections of baited sites for proper bait disrtbution and to
remove any carcasses.
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ENVIRONMENTAL TURF MANAGEMENT PRACTICES

Based on the concepts of Best Management Practices. (BMP),and Integrated Pest
Management. (lPM).

BMP can effectively reduce the risk of pollutants reaching environmentally sensitive
areas when good turtgrass management and cultural practices have been employed
with IPM strategies. Integrated Pest Management is the use of information about
turtgrass pest problems including environmental conditions which may precipitate
these problems. and integrating cultural practices and pest control measures to prevent
or control unacceptable levels of pest damage (Ferrentino. 1990). It is a preventive
approach incorporating a number of objectives including the following:

1. Development of a healthy turf that can withstand pest pressure.
2. Judicious and efficient use of chemicals.
3. Enhance the populations of beneficial organisms.
4. Effective timing of handling pest problems at their most vulnerable stage. often

resulting in reduction of pesticide usage. .

It is an ecologically based system that uses biological and chemical approaches to
control. Like BMPs, IPM strategies have been incorporated into every aspect of this
plan. Incorporated into this approach are the following:

1. Selection of the best adapted turtgrass species and cultivars for this area.
2. Use of proven cultural practices such as aerification. vertical mowing,

topdressing. soil and tissue analysis for maintaining correct nutrient levels.
sound irrigation management and proper mowing techniques to produce a high
quality playing surface.

3. A sound pesticide management program to control those pests that exceed a
tolerance level for acceptable turf growth.

4. Monitoring of the turf and environmental conditions which may precede pest
problems and for population changes in pest and beneficial organism
populations.

Experience and training are important requisites to an IPMapproach which focuses on
six basic components as follows:

1. Monitoring of potential pest populations and their environment.
2. Determining pest injury levels and establishing treatment thresholds
3. Decision making. developing and integrating all biological, cultural. and chemical

control strategies.
4. Educating personnel on all biological and chemical control strategies.
5. Timing and spot treatment utilizing either the biological, cultural or chemical

methods.
6. Evaluating the results of treatment.

One of the most critical components to IPM programs is monitoring. This approach
coupled with compiling a site specific history, and consulting with other
superintendents in the area and with specialists in turtgrass management make it a
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workable program. There are economic advantages of IPM programs along with the
sociological and environmental consequences of judicious use of chemical pesticide.

GOLF COURSE CULTURAL PRACTICES

The primary cultural practices that produce and sustain a healthy turf are mowing.
irrigation and fertilization. These three operations. alone or in combination. often cause
changes in the rooting and canopy micro environment which can have either a positive
or negative result. Thus. it is essential that these practices are executed in a proper and
timely manner to insure turtgrass quality and playability. The best deterrent to weed.
insect and disease infestation is a healthy turf. Thus. maintaining healthy grasses will
minimize the need to apply fertilizers and pesticides.

MOWING

Mowing is the most basic maintenance operation on a golf course. Without regular
mowing at the appropriate heights of cut. the course would become unplayable. With
good mowing practices. density. texture. color. root development. wear tolerance and
other aspects of turf quality are enhanced. .

Proper mowing practices also can reduce the amount of irrigation needed. Taller grass
can have a significantly higher evapotranspiration rate and thus a greater need for
water. Mowing grass too short stresses the turf which not only produces a need for
more water. but can cause the weakened turf to be more susceptible to weed. insect
and disease infestation.

Grass variety and turf use has .tne greatest influence on mowing height. Each use area
and turtgrass has a mowing tolerance range within which it can be expected to provide
high quality turf. The best approach is to use the highest mowing height acceptable for
the various playing surfaces. However. if faster greens are required for tournament
play. mowing can be lowered below recommended minimums for a short period of time.
On the other hand. another possibility is to continue mowing at an increased height and .
then roll the greens daily prior to tournament play. frequently this operation will
produce the same green speed as the lower cut. In addition. during the summer
months when stress is likely to occur. if the golfers are not satisfied with the green
speed. the height of cut will not be lowered. but the greens will be rolled once or twice
weekly.

Mowing height and growth rate have the most Influence on mowing frequency. As a rule
of thumb. mowing should be done often enough so that no more that one-third of the leaf
is removed at any cutting. Frequent mowing is best because it minimizes the affect on
photosynthesis and helps maintain a high percentage of green leaf surface which is
necessary for healthy turf development.

If mowing is scheduled at appropriate intervals and the grass clippings are dispersed
uniformly. leaving the clippings on the fairways and roughs should cause no problem.
Research has indicated that returning clippings to the surface does not greatly increase
thatch buildup on turf that is properly managed otherwise. Clippings decompose
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rapidly thus returning some fertilizer and organic matter into the nutrient cycles within
the soils. and they also help conserve moisture and insulate the soil.

Clippings are always removed from greens and tees to prevent interference with the
play. Collected clippings can be dispersed in rough and fringe play areas. However.
care should be taken not to spread clippings near water sources and wetlands in case
they many contain residue of fertilizers or pesticides. Clippings also can be combined
with a high carbon source (such as leaves) and composted. Compost can be returned as
a soil amendment for renovation of landscape areas.

MOWING HEIGHTS

Height in inches

Clippings Remove

1/8-5/32 1/2 - 3/4

Roughs

1 1/4 - 2

Greens Tees

3/8 - 1/2

Fairways

Remove Remove return/remove· Retum

• Depends upon equipment and overall management objectives.

BASIC ANNUAL MAINTENANCE GUIDE

Remarks: It should be noted that this basic maintenance program may need to be
adjusted from time to time due to weather. seasonal changes. and other unforeseen
situations.

1. Soil and tissue analysts-Representanve samples from the greens. tees. fairways
and roughs are tested for benchmark comparison and current recommendations.
The primary purpose of soil testing is to insure "a sound fertilizer program based
on nutrient availability and balance for good growth of the grass. Soil testing
should be on a twice annual schedule until stabilization is obtained. The testing
should be completed at a minimum of once annually.

2. Water testing. A series of ground water wells shall be installed and located from
the high point of the property to the exit point. as the river flows. The ground
water monitoring wells shall be tested every six months by a licensed hydrologist
and the results shall be a part of the permanent records.

3. Calibration of Equipment. All spreaders and sprayers must be kept in good
condition. repaired. and calibrated for proper distribution of fertilizers and
pesticides.

4. Mowing. After irrigation. mowing is the most Important and most time consuming
maintenance operation on a golf course. Without regular mowing at the
appropriate cutting heights the course would become unplayable. With good
mowing practices. density. texture. color. root development. wear tolerance and
other aspects of turf quality are enhanced.
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5. Fertilizing. The fertilizer program will be based on soil test results for pl-l,
calcium. magnesium. phosphorus and potassium. Nitrogen fertilization will be
determined by tissue analysis and plant growth rate. The primary fertilizer
program is built around organic fertilizers and Azospirillum soil microorganisms
for slow controlled nutrient release, Slow release fertilizers better match the turf
utilization rate and prevent free nutrients from leaching.

6. Irrigation Program. Acomputer controlled irrigation system will be driven by ET
factors from an on site weather station. Water application rates are matched to
soil infiltration rates to avoid water runoff thus minimizing water use.

7. Vertical Mowing. During the growingseason. this operation is done on a regular
basis. The frequency of vertical mowing is determined by the rate of growth and
the Superintendents judgment. It willcontrol grain and thatch buildup on
greens. and provide a smoother. faster putting surface.

8. Aerifying. Aerifying surfaces relieves compaction. increases soil and surface air
exchange. It improves fertilizer and water movement into the soil and controls
the build up of thatch.

9. Topdressing. In addition to followingaeriflcatlon. topdressing should be applied
on a regular basis at light application rates. The frequency is determined by the
rate of growth and the superintendents judgment. This practice not only helps
control thatch. but also helps provide a smooth. true surface for mowing and
accurate ball roll.

10. Wetting Agent Applications. Wetting agents are helpful on localized dry spots for
uniform turf appearance and health.

11. Over Seeding. Use of perennial ryegrasses will be planted each fall to maintain
the healthy turf required to resist compaction from winter play. These ryegrass
selections will be enhanced with Endophyte. a naturally occurring fungus.
Endophyte is toxic to cutworms. sod web worms and other insects that feed on
the stems and crowns of turtgrass. They eliminate the need for pesticides to
control these insects.

12. Vertical Mowing/Scalping. This operation sets the crowns of the Bermudagrass
closer to the soil surface. which improves the health of the grass and provides a
more playable. attractive turf. Heavy in Spring. This procedure is done prior to
over seeding to open the turf for better soil contact and seed germination.

13. Raking and Edging Bunkers. Bunkers need to be raked daily and edged on a
frequency of 3 to 4 week intervals. The elongation and horizontal encroachment
of the surrounding turf will be the determining factor. Tlfdwarf hybrid Bermuda
will be planted in a banding fashion around the bunkers because of its short
internodes and slow horizontal growth.

14. Weed Control. Weed control starts with sanitary construction methods and
monitoring to prevent the spread of weed populations. Monitoring and spot
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treatment will control the maturation of weed populations and control the source
and spread of weed seeds. .

15. Insect Control. Monitor for insect pests during the spring and summer months
when their presence is most likely. If hot spots can be determined treatment can
be confined to isolated areas. The use of Endophyte enhanced ryegrass will
likely nullify the need for any pesticide application.

16. Disease Control. The selection of adaptable turfgrass varieties and their disease
resistant characteristics will likely nullify the need for any pesticide application.
Daily applications of Pseudomonas soil organism will suffice for disease control.

BASIC DAILY MAINTENANCE ACTIVITIES

The establishment of a maintenance schedule which will meet every possible situation is
impossible. due to unforeseen conditions such as weather. pests. budget. equipment
breakdown. absenteeism. etc.

::~~I~V:j:t.V::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: ::::MOn::: :::::t~:::::::vv:@: ::::lhUr::: ::::::r:t'J:::::: ::::~a.~::::.::::~~:::
••••• 0 •••

. ........

-rrreens filfow 'xx xx. xx: XX xx xx. XX
1 ees ano Collars MOW xx XX xx XX
Fairwav Mow xx xx XX XX xx
,Rouqh & Utilltv Mowlnq xx xx XX XX
! CUDS& Tees Chanoeo xx xx XX XX XX XX XX
Bunkers Raked - Hand Rake Tracks xx XX XX XX xx XX XX
Bunkers Raked .. Power Machine Raked XX XX XX XX
Detail Course & rrasn Removal xx x»: XX XX xx XX XX
Lake Maintenance x»: XX XX
Landscape Gardening xx xx XX XX XX
Proiect Work xx xx XX XX x»:
.Iurt Mqt-Aent, Topdress, verncut Vanes
Turf MgH-ert, spray. I rees Vanes
t-'arKIr1clLot & Gluonouse (jrounds xx xx: xx. XX x»: xx xx
·Irnaatlon Maintenance xx xx xx: XX xx.
Turt Equipment Maintenance x»: xx XX XX xx
Safety Meetinos x»:
Drivino Hance ~ervlce xx xx XX XX xx xx XX

MANAGING PERSONNEL

The El Capitan Golf Resort is located on an important animal habitat corridor. and on an
important watershed which supplies domestic water. Therefore. sound management
and stewardship of the land is critical. The success of this golf course's environmental
management plan depends. to a large extent. on the selection of competent personnel.
The golf courses will need highly qualified people to see that daily operations are carried
out properly and in a timely manner.

The Superintendent's qualifications. because turtgrass management has become more
scientific and business oriented. will have to meet strict criteria. The Superintendent
should be Certified by the Golf Course Superintendents of America. be licensed as a
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Pest Control Advisor and have at least a Bachelor of Science degree in turfgrass
management. agronomy. horticulture. plant or soil sciences. He must have a minimum
of 5 years experience in golf course maintenance supervision and experience in all
phases of golf course management. He should have a thorough knowledge of Best
Management Practices. and should have an aptitude for environmental project
management. He should have a practical knowledge of the game of golf and its rules so
that he can train and effectively supervise the golfcourse maintenance staff.

Since the project will have two golfcourses. and a golfclinic area. it is desirable to have
two Assistants Superintendents. They should have a minimum of a Bachelor of Science
degree in turtgrass management. agronomy. horticulture. plant or soil sciences. They
should have a minimum of two years experience working on the golf course crew. and
have a working knowledge of the management of the irrigation system. They must have
a Qualified Applicators license. and be working towards obtaining there Pest Controller
Advisors license. They should have the ability to schedule and supervise work to
achieve the most efficient utilization of the employees and equipment.

The Irrigation Technicians position should be a training position towards becoming an
assistant superintendent. and therefore have the same education requirements.
Because of the highly sophisticated irrigation system to be used on the courses and the
importance of proper monitoring and scheduling of the irrigation cycle. this person
should be capable of upward movement in management. This person must have a
working knowledge of computerized control systems as well as basic electricity.
hydraulics. valves. pumps. sprinkler heads. etc. Since efficient water use and
conservation of irrigation water are the responsibility of the system operator. a
knowledge of turtgrass water requirements and the capabilities of the irrigation system
will also be needed.

The Mechanic is responsible for the repair and maintenance of the fleet of golf course
equipment. He must have training in small and large engine maintenance. hydraulics.
mower sharpening and service. welding and inventory control and record keeping. This
is a critical position to the success of all cultural practices dependent on equipment for
execution. This position normally requires some formal education in the maintenance of
equipment. record keeping. safety training. and turtgrass requirements. The mechanic
is responsible for the safe conditions of the service area and the legal handling of
hazardous materials such as fuels. oil. drain oil paints. solvents and the likes. He will
participate in the training of new personnel in the safe operations of turf equipment.

The Pesticide Applicator must meet the minimum standard of a licensed Qualified
Applicator. The safe and appropriate use of pesticides depends on his ability test and
train for his position. The proper equipment maintenance. calibration and application
techniques are his responsibility. He must train and supervise those assisting him with
his duties. Accurate. record keeping and continuing education is a part of his job
description.
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PESTICIDE STORAGE AND WASH WATER SYSTEMS

PESTICIDE STORAGE BUn.DING

Pesticides will be stored in a separate building designated for the agricultural chemicals.
The building will be located away from water sources ( wells. lakes & river). The rooms
will be kept locked and posted as required by law. Material Safety Data Sheets. MSDS
information. emergency medical information. and local fire phone numbers will be
posted.

The Agricultural storage building will be built in accordance with the regulation of the
California Deparunent of Agriculture. These and all conditions required by law are
enforced by the California State Department of Agriculture. These regulations are for all
users of agricultural products and are for the safe protection of mankind and the
environment. All Pesticides will be stored in their original containers. Proper absorbent
materials and activated charcoal will be on hand in the event of a spill. Fire
extinguishers. protective clothing. agricultural chemical respirators. emergency wash
for eyes and overhead full body showers will be provided in a ready condition.

The building floor will be protected with a leak proof flooring. A one piece 40 mil PVC
liner will be installed beneath the concrete floor. The floor will be an engineered
continuous poured slab with red label concrete sealant incorporated. The building floor
will be constructed with a 6 inch containment curb. The curb will be monolithic pour
without physical joints. The curbing (stem wall) acts as a containment for spills and has
the capacity to hold sufficient water should someone attempt to put out a fire. The fire
department will as a policy let a chemical fire bum as water added to the flre could carry
chemicals into the atmosphere.

WASH DOWN AND RINSATE CONTAINMENT SYSTEM

There will be a self contained wash down system for the cleaning of the pesticide
application equipment and the turf maintenance equipment. The wash rack will be
constructed with a rain out roof to prevent excess rain waters from over loading the
clean waters reservoir. The wash rack floors will be inverted to collect and direct rinse
water to the recovery system. The system filters and removes petrochemicals. grease.
oil. fuel. agricultural chemicals. soil. grass clippings from the wash down water and
recycles the water in a closed loop system for reuse. The filters are serviced and
replaced as required.

WELL HEAD PROTECTION

Water extraction wells and groundwater monitoring wells will be protected from surface
runoff waters. The well head will be installed and graded on localized high grounds. A
minimum of 5"10grade will fall away from the well head to prevent surface runoff waters
from accumulating or entering the well. The well head will be sealed in accordance with
the County of San Diego Health Services requirements for water well development.
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GOLF COURSE DESIGNER:

GOLF PROPERTIES DESIGN

DAVID N. FLEMING. Golf Course Architect
Certified Golf Course Superintendent
Licensed Pest Control Adviser
Licensed Pest Applicator

EXPERIENCE: Golf Course Superintendent--25 years.
Certified Golf Course Superintendent--15 years.
Golf Course Architect--17 years
Golf Construction Manager--25 years.

EDUCATION: CalPoly University. Pomona. California
B.S. Ornamental Horticulture
.Pesticide licensing & Certified Golf Course.
Certified Superintendent continuing education
U.C.L.A Park and Turf Management
GCSAA Educational Seminars

LICENSE HELD: Certified Golf Course Superintendent- CGCS 5979
Pest Control Advisor - PCA 3668
Certified Commercial Applicator· 14006

SPEAKER: Ecological golf course management-Golf Development Conference.
1994. Acapulco. Mexico

PGA Golf Course Design and Const. Seminars 1987.1989 & 1990

NGF. NGF FAR EAST. LPGA. GCSAA Seminars. International
Irrigation Assn. Technical Conference.

Michigan State Turf School. San Diego Golf Course Water
Conservation Group. Xeriscape Conference San Diego and Arizona.

Touring Lecture Group on Turf Management in Japan.

Ecological Turf Conference. Maui, Hawaii

AFFILIATIONS: Golf Course Superintendents Assn. of Arnerica--30 years
California Golf Course Superintendents Association.
Past President
San Diego Golf Course Superintendents Association.
Past President
San Diego Water Conservation Group Board Member
California Association of Pest Control Advisors
Audubon Society & Sierra Club
United States Golf Association & National Golf Foundation
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Appendix H
Stephens' Kangaroo Rat Survey



I
I
I
I
I
I
I
I
I
I
I
I
I
I
l-
I
I
I
I

I

Report of a Survey for the
Stephens' Kangaroo Rat over the

El Capitan Golf Course Site
San Diego County, California,........,..-----------=

Prepared For:

EnviroMine
3511 Camino Del Rio South

Suite 403
San Diego, California 92108

Prepared By:

RBRiggan and Associates
11228 Zapata Avenue

San Diego, California 92126
619-233-5454

27 August 1998
Revised 16 September 1998
RBRJob Number 1704.21A



27 August 1998
Revised 16 September 1998
RBRJobNumber 1704.21A

,I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

. Report of a Survey for the
Stephens' Kangaroo Rat over the

EI Capitan Golf Course Site
San Diego County, California

Prepared For:

EnviroMine
3511 Camino Del Rio South

Suite 403
San Diego, California 92108

Prepared By:

RBRiggan and Associates
11228 Zapata Avenue

San Diego, California 92126


