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INTRODUCTION

This study analyzes the forecast traffic impact of the proposed Garden of Champions project
in the City of Indian Wells sphere of influence in unincorporated Riverside County. The
proposed project is planned to be constructed in two phases.

The first phase of the project consists of a tennis facility to host the annual Garden of
Champions Tennis Event approximately two weeks out of the year, and will serve as a tennis
club the remainder of the year. The second or final phase of the project consists of two 350-
room hotels, 140 casita suites, a 12-pump service station/car wash/mini mart facility, and 68,000
square feet of quality restaurants.

As shown in Exhibit 1, the proposed project is located west of Washington Street, between
Fred Waring Drive and Miles Avenue.

Study Area

The following ten study intersections, shown in Exhibit 2, were identified for analysis in this
study based on discussions with staff at the County of Riverside and the Cities of Palm Desert,
Indian Wells, and La Quinta:

1) Highway 111/Cook Street;

2) Highway 111/El Dorado Drive;
3) Highway 111/Miles Avenue;

4) Highway 111/Washington Street;

1
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5) Fred Waring Drive/Cook Street;

6) Fred Waring Drive/El Dorado Drive;
7) Fred Waring Drive/Warner Trail;

8) Fred Waring Drive/Washington Street;
9) Miles Avenue/Warner Trail; and

10)  Miles Avenue/Washington Street

11)  Miles Avenue/Adams Street

12)  Miles Avenue/Jefferson Street

13)  42nd Street/Washington Street

The analysis examines the above study intersections for the following traffic scenarios:

existing conditions;

existing plus phase 1 project conditions;

existing plus phase 1 project plus cumulative conditions;
existing-plus-project buildout conditions;

existing-plus-project buildout plus cumulative conditions;

existing plus phase 1 event project conditions;

existing plus phase 1 event project plus cumulative conditions;
existing-plus-project buildout plus event conditions; and
existing-plus-project buildout plus event plus cumulative conditions.

All analysis scenarios assume that Miles Avenue is open to traffic between Highway 111 and
Washington Street.

EXISTING CONDITIONS

Existing Daily Traffic Volumes

Exhibit 3 shows the existing average daily traffic (ADT) volumes for the roadway circulation
system in the vicinity of the project site based on recent traffic count data supplied by the
Coachella Valley Association of Governments (CVAG) and Caltrans. Existing traffic was
manually redistributed to Miles Avenue to assuming that Miles Avenue is open to traffic
between Highway 111 and Washington Street.

Existing Peak Hour Level of Service

To determine the existing operation of the roadway circulation system in the vicinity of the

project site, existing a.m. and p.m. peak hour intersection movement counts were taken at the
study intersections; detailed existing peak hour traffic count data is included in Appendix A.

2
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Exhibit 4 shows the existing a.m. peak hour and p.m. peak hour volumes at the study
intersections, assuming that Miles Avenue is open to traffic between Highway 111 and
Washington Street. Exhibit 5 shows how existing peak hour intersection volumes were
redistributed to reflect the opening of Miles Avenue between Highway 111 and Washington
Street, since Miles Avenue was closed when the existing peak hour traffic volumes were
counted.

The Highway Capacity Manual (HCM) analysis methodology for Signalized Intersections and
Unsignalized Intersections was utilized to determine the operating Level of Service (LOS) of the
study intersections. With the exception of the Miles Avenue/Warner Trail intersection, all the
study intersections are signalized

The HCM analysis methodology describes the operation of an intersection using a range of
LOS from LOS A to LOS F, based on corresponding stopped delay per vehicle ratios for
signalized and unsignalized intersections shown in Table 1.

Table 1
LOS & Delay Ranges
Delay
LOS
Signalized Unsignalized
A <50 <50
B >50to <150 . >50t0<100
C > 15.0t0 <250 > 10.0to < 20.0
D > 25.0to < 40.0 > 20.0to <300
E > 40.0 to < 60.0 > 30.0to <450
F > 60.0 >45.0

LOS operation from LOS A to LOS D is considered acceptable peak hour LOS operation by
the County of Riverside, with LOS E and LOS F is considered an unacceptable, requiring
improvement or mitigation to achieve LOS D or better operation.

Table 2 summarizes the existing a.m. and p.m. peak hour LOS of the study intersections based
on the existing peak hour intersection turning movements shown in Exhibit 4 with
recommended improvements as necessary to achieve LOS D peak hour operation; detailed
HCM calculation sheets are contained in Appendix B.
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Table 2
Existing Delay & LOS

Intersection Delay - LOS Recommended Improvements

Highway 111 and Base Case | Improved -

Cook AM 18.5-C - -
PM 32.3-D - -

Eldorado AM 20.5-C - -
PM 223-C - -

Miles AM 17.1-C - -
PM 17.6-C - -

Washington AM 27.8-D - -
PM 205-C - -

Fred Waring and

Cook AM 17.0-C - -
PM~ 19.6-C - -

Eldorado AM 11.8-B - -
PM 12.3-B - -

Warner Trail AM 22.2-C - -
PM 203-C - -

Washington AM *-F 38.0-D Add 2 SB thru lanes & 1 NB thru lane
PM *-F 37.5-D Add 2 SB thru lanes & 1 NB thru lane

Miles and

Warner Trail AM 2.2-A - -
PM 3.6-A - -

Washington AM 27.3-D - -
PM 27.5-D - -

Adams AM 14.9-B - -
PM 17.6-C - -

Jefferson AM 36.3-E 25.0-C Signalize intersection
PM 116.0-F 28.1-D Signalize intersection

42nd and

Washington AM 325-D - -
PM 34.9-D - -

* : Infeasible Delay Calculation
- : Not Applicable
4
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As shown in Table 2, with the exception of the Fred Waring Drive/Washington Street
intersection and the Miles Avenue/Jefferson Street intersection, the study intersections are
currently operating at an acceptable LOS.

The addition of two southbound through lanes and one additional northbound through lane
on Washington Street is recommended to address the existing deficiency at the Fred Waring
Drive/Washington Street intersection, while signalization of the Miles Avenue/Jefferson Street
results is recommended. As shown in Table 2, the recommended Washington Street
improvement at Fred Waring results in the Fred Waring Drive/Washington Street intersection
operating at an acceptable LOS D during both the a.m. and p.m. peak hours. Signalization
of the Miles Avenue/Jefferson Street intersection is forecast to result in LOS C operation in
the a.m. peak hour and LOS D operation in the p.m. peak hour.

PROJECT IMPACTS
Analysis Scenarios
The following eight traffic scenarios are examined in this analysis:

1) Phase 1 - consists of the tennis complex, which is planned to operate as a 300 to 400
member tennis club with 18 tennis courts available for play by the club membership on
a regular basis when the annual tennis event is not held.

2) Phase 1 Plus Cumulative Conditions - consists of Phase 1, plus 10 percent growth in
existing traffic volumes to represent cumulative traffic growth for approximately two
years (based on review of CVAG traffic census data), when phase 1 is expected to be
complete.

3) Project Buildout - consists of Phase 1, plus the remainder of the project consisting of
two 350-room hotels, 140 casita suites, a 12 fuel pumping position/mini-mart/carwash
service station, and 68,000 square feet of quality restaurants.

4) Project Buildout Plus Cumulative Conditions - consists of Project Buildout Coﬁditions,
plus 20 percent growth in existing traffic volumes to represent cumulative traffic growth
for approximately five years (based on review of CVAG traffic census data).

5) Phase 1 Plus Annual Tennis Event - consists of the annual tennis event when only phase
1 of the project is complete, during which time the onsite tennis club would cease
operation.

6) Phase 1 Plus Annual Tennis Event Plus Cumulative Conditions - consists of Phase 1
Annual Tennis Event Conditions, plus 10 percent growth in existing traffic volumes to
represent cumulative traffic increases for approximately two years (based on review of
CVAG traffic census data). N
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7) Project Buildout Annual Tennis Event Conditions - consists Project Buildout
Conditions, plus the annual tennis event, during which time the onsite tennis club
would cease operation.

8) Project Buildout Annual Tennis Event Plus Cumulative Conditions - consists of Project
Buildout Annual Tennis Event Conditions, plus 20 percent growth in existing traffic
volumes to represent cumulative traffic increases for approximately five years (based
on review of CVAG traffic census data), when the project is expected to be built out.

Project Trip Generation

To determine the traffic impact of the proposed project, Institute of Transportation Engineers
(ITE) Trip Generation rates were utilized for all planned land uses on site, with the exception
of the annual tennis event, which is discussed later in this section. Table 3 summarizes the ITE
trip generation rates utilized in this analysis for peak hour and daily conditions.

Table 3
Proposed Project ITE Trip Generation Rates
AM Peak Hour PM Peak Hour
Land Use (ITE Code) ADT
In Out Total In Out Total

. 0.92/ 0.92/ 1.83/ 1.84/ 1.84/ 3.67/ 31.08/
Tennis Club (491) court court court court court court court

Hotel (310) 0.29/ 0.23/ 0.52/ 0.35/ 0.26/ 0.61/ 8.24/

room room room room room room room

Casita Suites (311) 0.2.2/ 0.1.8/ O.{.O/ 0.1.8/ 0.2'2/ 0.{0/ 4.?0/

suite suite suite suite suite suite suite
Service/Wash/Mart Station 5.43/ 5.21/ 10.64/ 6.60/ 6.60/ 13.19/ 152.84/
(846) pump pump pump pump pump pump pump
. 4.57/ 1.00/ 5.57/ 5.59/ 3.43/ 9.02/ 89.95/
Quality Restaurant (831) 1000sf | 1000sf | 1000sf | 1000sf | 1000sf | 1000sf | 1000sf

Source: Institute of Transportation Engineers

Table 4 summarizes the forecast trip generation for the proposed project utilizing the trip
generation rates contained in Table 3.
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Table 4
Forecast Proposed Project Trip Generation

AM Peak Hour PM Peak Hour
Land Use ADT
In Out Total In Out Total
Phase 1
Tennis Club 17 16 33 33 33 66 559
- 18 courts
Total Phase 1 17 16 33 33 33 66 559
Phase 2
Hotel 203 161 364 245 182 427 5,768
- 700 room
Casita Suites 31 25 56 25 31 56 686
- 140 suites
Service/Wash/Mart Station 65 62 127 79 79 158 1,834
- 12 pump positions
Quality Restaurant '
- 68,000 sq ft 311 68 379 380 233 613 6,117
Total Phase 2 610 316 562 729 525 1,254 14,405
Total Project Buildout 627 332 595 762 558 1,320 14,964

As shown in Table 4, phase 1 of the proposed project is forecast to generate approximately 33
a.m. peak hour trips, 66 p.m. peak hour trips, and 559 ADT. Buildout of the proposed project
is forecast to generate approximately 595 a.m. peak hour trips, 1,320 p.m. peak hour trips, and
14,964 ADT.

Annual Tennis Event Trip Generation

To determine the forecast trip generation of the annual tennis event, existing daily traffic
counts were taken on Friday and Saturday (March 13, 1998 and March 14, 1998) at this year’s
event to determine the number of cars entering and exiting the event parking sites at Miles
Avenue and Eldorado Drive; detailed count data is included in Appendix A.

The ADT generation rate for the event was calculated by averaging the 24-hour Friday and
Saturday event counts, adding 10 percent to the traffic counts to account for event staff, media,
and players not assumed to utilize the public parking areas, and then dividing number of trips
by the number of seats at this year’s event (11,500 seats).

The a.m. peak hour trip generation rate was calculated by averaging this year’s Friday and
Saturday event counts during the 7:45 a.m. to 8:30 a.m. period when the street system
surrounding the project site experienced its a.m. peak hour conditions, and then dividing
number of trips by the number of seats at the event (11,500 seats).

7
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Similarly, the p.m. peak hour trip generation rate was calculated by averaging this year’s Friday
and Saturday event counts during the 4:45 p.m. to 5:30 p.m. period when the street system
surrounding the project site experienced its p.m. peak hour conditions, and then dividing
number of trips by the number of seats at the event (11,500 seats).

Table 5 summarizes the calculated peak hour and daily trip generation rates calculated for the
annual tennis event.

Table 5
Calculated Annual Tennis Event Trip Generation Rates
AM Peak Hour PM Peak Hour
Event ADT
In Out Total In Out Total
Annual Tennis Event 0.030/ 0.008/ 0.038/ 0.036/ 0.085/ 0.12Y/ 1.23/
seat seat seat seat seat seat seat

Table 6 summarizes the forecast trip generation for the annual tennis event utilizing the trip
generation rates contained in Table 5.

Table 6
Forecast Annual Tennis Event Trip Generation
AM Peak Hour PM Peak Hour
Proposed Event ADT
In Out Total In Out Total
16,000 seat Annual Event 480 128 608 576 1,360 1,936 19,680

As shown in Table 6, the proposed annual tennis event is forecast to generate approxxmately
608 a.m. peak hour trips, 1,360 p.m. peak hour trips, and 19,680 ADT.

The forecast trip generation for the annual tennis event when Phase 1 of the project is
complete is expected to be the same trip generation forecast shown in Table 6, since the phase
1 tennis club will cease operation during the event, and nothing else will have been constructed
onsite during phase 1.

The trip generation for the annual tennis event when the project is built out is the trip
generation forecast shown in Table 6, plus a percentage of the Phase 2 trip generation shown
in Table 4. This analysis assumes that some trip capture will occur on the site between the
annual event and the remainder of the land uses onsite also generating trips. No onsite trip
capture discount is assumed for trip generated by the annual tennis event or the 12-pump
position service/car wash/mini-mart station. However, during project buildout annual tennis

8
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event conditions, trip generation discounts are assumed for the onsite hotels, casita suites and
‘ restaurants as shown in Table 7.

Table 7
Onsite Trip Capture Discount Assumptions
Land Use Onsite Trip Capture Assumption Trip Generation Discount
Annual Event No onsite trip capture is
0%
assumed
Hotels 60% of hotel rooms occupied by
60%
persons related to event
Casita Suites 75% of casita suites occupied by
75%
persons related to event
Service/Wash/Mart Station No onsite trip capture is 0%
assumed
Quality Restaurants 40% of restaurant patrons related 40%
to event

Table 8 shows the trip generation of the project buildout annual tennis event forecast to impact
the street system surrounding the project site when the site is built out, when factoring the
project trip generation discount assumptions contained in Table 7.

Table 8
Forecast Project Buildout & Event Off-Site Trip Generation
; AM Peak Hour PM Peak Hour
Land Use ADT
In Out Total In Out Total
Annual Event 480 128 608 576 1360 | 1,930 | 19,680
Hotel 81 64 145 08 73 171 2,307
- 700 room
Casita Suites
- 140 suites 7 7 14 6 8 14 172
Scrvxce/Wash/Mart Station 65 62 127 29 29 158 1,834
- 12 pump positions
Quality Restaurant
68,000 sq ft 187 41 228 228 140 368 3,670
Total Project & Event
OfY-Site Trips 820 302 1,122 987 1,620 2,641 27,663
9
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As shown in Table 8, the annual event at project buildout is forecast to generate approximately
1,122 a.m. peak hour trips, 1,620 p.m. peak hour trips, and 27,663 ADT.

Project Trip Distribution

Exhibit 6 shows the forecast percent distribution of project generated trips based on
discussions with the County transportation staff and the project applicant. Since this study
focuses on project-related traffic impacts to the street system surrounding the project site, all
project-generated trips are loaded onto Miles Avenue for distribution as shown in Exhibit 6.

Hence, the Miles Avenue/Washington Street intersection is assumed to be the sole access on
Washington Street, when in reality, additional access locations may be allowed on Washington
Street as individual components of the plan are processed through the County in greater detail.
Therefore, as individual components of the project are processed through the County for
review, additional focused traffic analyses should be prepared to specifically address the Miles
Avenue/Washington Street intersection in concert with any other corresponding project site
access locations.

Existing Plus Phase 1 Project Conditions

To determine existing plus phase 1 project conditions, the phase 1 project-generated trips
shown in Table 4 were added to existing traffic volumes assuming the project trip percent
distribution shown in Exhibit 6. Exhibit 7 shows the forecast assignment of project-generated
ADT, and Exhibit 8 shows the forecast assignment of phase 1 project-generated a.m. and p.m.
peak hour turning movements at the study intersections.

Existing Plus Phase 1 Project ADT Volumes

Exhibit 9 shows the forecast ADT volumes for existing plus phase 1 project conditions on the
roadway circulation system in the vicinity of the project site.

Existing Plus Phase 1 Project Peak Hour Level of Service

Exhibit 10 shows the forecast a.m. peak hour and p.m. peak hour study intersection turning
movement volumes for existing-plus-approved projects-plus-project conditions.

Table 9 summarizes the a.m. and p.m. peak LOS of the study intersections for existing plus
phase 1 project conditions with and without recommended mitigation to maintain LOS D
operation during peak hour conditions; detailed HCM calculation sheets are contained in
Appendix B.

10
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Table 9
Existing + Phase 1 Project Delay & LOS

Intersection Delay - LOS Recommended Mitigation
Highway 111 and Base Case | Mitigated -
Cook AM 18.6-C - .
PM 33.1-D - -
Eldorado AM 20.5-C - -
PM 22.7-C - -
Miles AM 18.6-C - -
PM 21.6-C - -
Washington AM 279-D - -
PM 21.4-C - -
Fred Waring and
Cook AM 17.0-C - -
PM 19.7-C - -
Eldorado AM 11.9-B - -
PM 12.4-B - -
Warner Trail AM 222-C - -
PM 20.3-C - -
Washington AM 36.8-D - None, assuming improvements recommended for existing deficiency
PM 38.0-D - None, assuming improvements recommended for existing deficiency
Miles and
Warner Trail AM 22-A - -
PM 3.6-A - -
Washington AM 28.0-D - -
PM 29.3-D - -
Adams AM 20.1-C - -
PM 21.7-C - -
Jefferson AM 251-D - None, assuming improvements recommended for existing deficiency
PM 28.2-D - None, assuming improvements recommended for existing deficiency
42nd and
Washington AM 32.6-D - -
PM 35.0-D -

* : Infeasible Delay Calculation
- : Not Applicable
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As shown in Table 9, all study intersections are forecast to operate at an acceptable LOS for
existing plus phase 1 project conditions, assuming implementation of the recommended
improvements to address the existing, pre-project deficiencies previously discussed in the
existing conditions (see Table 2) section of this study. No addition mitigation is
recommended.

Existing Plus Phase 1 Project Plus Cumulative Conditions

To determine existing plus phase 1 project plus cumulative conditions, existing traffic volumes
were increased by 10 percent to account for approximately two years of cumulative traffic
growth assumed to occur by the completion of phase 1 of the project based on review of
CVAG traffic census data. This is a conservative cumulative traffic growth assumption since
all intersection turning movements are increased by 10 percent, not just the through or major
movements at an intersection. ‘

Existing Plus Phase 1 Project Plus Cumulative ADT Volumes

Exhibit 11 shows the forecast ADT volumes for existing plus phase 1 project plus cumulative
conditions on the roadway circulation system in the vicinity of the project site.

Existing Plus Phase 1 Project Plus Cumulative Peak Hour Level of Service

Exhibit 12 shows the forecast a.m. peak hour and p.m. peak hour study intersection turning
movement volumes for existing plus phase 1 project plus cumulative conditions.

Table 10 summarizes the a.m. and p.m. peak LOS of the study intersections for existing plus
phase 1 project plus cumulative conditions with and without recommended mitigation to
maintain LOS D operation during peak hour conditions; detailed HCM calculation sheets are
contained in Appendix B.
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Table 10

Existing + Phase 1 Project + Cumulative Delay & LOS

Intersection Delay - LOS Recommended Mitigation
Highway 111 and Base Mitigated
Cook AM 23.0-C 23.0-C Add 1 EB right turn lane for PM deficiency
PM *-F 38.8-D Add 1 EB right turn lane for PM deficiency
Eldorado AM 22.9-C - -
PM 31.2-D - -
Miles AM 203-C - -
PM 29.6-D - -
Washington AM 32.0-D - -
PM 23.6-C - -
Fred Waring and
Cook AM 18.3-C - -
PM 24.9-C - -
Eldorado AM 12.5-B - -
PM 13.3-B - -
Warner Trail AM 23.7-C - -
PM 224-C - -
Washington AM 394-D 36.7-D Add 1 NB & 1 SB Left Turn Lane, and 1 NB Thru Lane
PM ’. 39.2-D Add 1 NB & 1 SB Left Turn Lane, and 1 NB Thru Lane
Miles and
Warner Trail AM 24-B - -
PM 39-B - -
Washington AM 29.1-D - -
PM 325-D - -
Adams AM 20.4-C - -
PM 220-C - -
Jefferson AM 31.0-D - -
PM 26.8-D -
42nd and
Washington AM 36.5-D - -
PM 35.7-D - -

* : Infeasible Delay Calculation

- : Not Applicable
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As shown in Table 10, with the exception of the Highway 111/Cook Street intersection and the
Fred Waring Drive/Washington Street intersection, the study intersections are forecast to
operate at an acceptable LOS for existing plus phase 1 plus cumulative conditions.

To maintain LOS D peak hour operation at the Highway 111/Cook Street intersection, an
eastbound right turn lane on Highway 111 at Cook Street is recommended to mitigate the
forecast p.m. peak hour deficiency caused by cumulative traffic growth. Implementation of
the eastbound right turn lane is forecast to result in the Highway 111/Cook Street intersection
operating at an acceptable LOS (LOS Cin the a.m. peak hour and LOS D in the p.m. peak
hour).

To maintain LOS D peak hour operation at the Fred Waring Drive/Washington Street
intersection, additional improvements on Washington Street are required beyond those
identified in Table 2 for the existing deficient condition; an additional northbound left turn
lane, and additional northbound through lane, and an additional southbound left turn lane on
Washington Street at Fred Waring Drive is recommended to mitigate the forecast p.m. peak
hour deficiency caused by cumulative traffic growth. Implementation of these additional lanes
on Washington Street is forecast to result in the Fred Waring Drive/Washington Street
intersection operating at an acceptable LOS (LOS D in the a.m. and p.m. peak hours).

Existing Plus Project Buildout Conditions

To determine existing plus project buildout conditions, project buildout-generated trips shown
in Table 4 were added to existing traffic volumes assuming the project trip percent distribution
shown in Exhibit 6. Exhibit 13 shows the forecast assignment of project buildout-generated
ADT, and Exhibit 14 shows the forecast assignment of project buildout-generated a.m. and
p.m. peak hour turning movements at the study intersections.

Existing Plus Project Buildout ADT Volumes

Exhibit 15 shows the forecast ADT volumes for existing plus project buildout conditions on the
roadway circulation system in the vicinity of the project site.

Existing Plus Project Buildout Peak Hour Level of Service

Exhibit 16 shows the forecast a.m. peak hour and p.m. peak hour study intersection turning
movement volumes for project buildout conditions.

Table 11 summarizes the a.m. and p.m. peak LOS of the study intersections for existing plus
project buildout conditions with and without recommended mitigation to maintain LOS D
operation during peak hour conditions; detailed HCM calculation sheets are contained in
Appendix B.
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_ Table 11
Existing + Project Buildout Delay & LOS

Intersection Delay - LOS Recommended Mitigation
Highway 111 and Base Case Mitigated -
Cook AM 22.1-C - None, assuming existing + phase 1 + cumulative mitigation
PM 353-D - None, assuming existing + phase 1 + cumulative mitigation
Eldorado AM 22.6-C - -
PM 24.1-C - -
Miles AM 22.0-C - -
PM 33.7-D - : -
Washington AM 28.1-D - -
PM 23.3-C - -
Fred Waring and
Cook AM 18.0-C - -
PM 24.7-C - .
Eldorado AM 12.2-B - -
PM 14.0-B - -
Warner Trail AM 24.3-C - -
PM 229-C - -
Washington AM 37.0-D - None, assuming existing+ phase 1 + cumulative mitigation
PM 39.7-D - None, assuming existing + phase 1+ cumulative mitigation
Miles and
Warner Trail AM 2.7-B - -
PM 4.7-C - -
Washington AM 419-E 303-D Add 1SB thru, 1 SB rt turn, & 1 EB rt turn for deficiency
PM *-F 23.8-C Add 1 SB thru, 1 SB rt turn, & 1 EB rt turn for deficiency
Adams AM 20.6-C - -
PM 22.1-C - -
Jefferson AM 27.7-D - -
PM 342-D . -
42nd and
Washington AM 33.9-D - -
PM 36.8-D - -

* : Infeasible Delay Calculation
- : Not Applicable
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As shown in Table 11, with the exception of the Miles Avenue/Washington Street intersection,
the study intersections are forecast to operate at an acceptable LOS for existing plus project
buildout conditions, assuming implementation of the recommended mitigation (eastbound
right turn lane on Highway 111) at the Highway 111/Cook Street intersection for existing plus
phase 1 project plus cumulative conditions, and the recommended mitigation (additional
northbound left turn lane, additional southbound left turn lane, and an additional northbound
through lane on Washington Street) at the Fred Waring Drive/Washington Street intersection
for existing plus phase 1 project plus cumulative conditions.

To maintain LOS D peak hour operation at the Miles Avenue/Washington Street intersection,
a southbound through lane and a southbound right turn lane on Washington Street at Miles
Avenue, along with an eastbound right turn lane on Miles Avenue at Washington Street is
recommended to mitigate the forecast peak hour deficiencies caused by project buildout
traffic.

Existing Plus Project Buildout Plus Cumulative Conditions

To determine existing plus project buildout plus cumulative conditions, existing traffic volumes
were increased by 20 percent to account for approximately five years of cumulative traffic
growth assumed to occur by buildout of the project based on review of CVAG traffic census
data. This is a conservative cumulative traffic growth assumption since all intersection turning
movements are increased by 20 percent, not just the through or major movements at an
intersection.

Existing Plus Project Buildout Plus Cumulative ADT Volumes

Exhibit 17 shows the forecast ADT volumes for existing plus project buildout plus cumulative
conditions on the roadway circulation system in the vicinity of the project site.

Existing Plus Project Buildout Plus Cumulative Peak Hour Level of Service

Exhibit 18 shows the forecast a.m. peak hour and p.m. peak hour study intersection turning
movement volumes for existing plus project buildout plus cumulative conditions.

Table 12 summarizes the a.m. and p.m. peak LOS of the study intersections for existing plus
project buildout plus cumulative conditions with and without recommended mitigation to
maintain LOS D operation during peak hour conditions; detailed HCM calculation sheets are
contained in Appendix B.
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Table 12
Existing + Project Buildout + Cumulative Delay & LOS

Intersection Delay - LOS Recommended Mitigation
Highway 111 and Base Mitigated
Cook AM 25.2-D 17.9-C Add NB, SB, EB, WB left, EB & WB thru, convert EB rt to EB thru
PM *-F 37.7-D Add NB, SB, EB, WB left, EB & WB thru, convert EB rt to EB thru
Eldorado AM 24.9-C - -
PM 308-D - .
Miles AM 28.4D - -
PM 36.6-D - -
Washington AM 38.7-D - -
PM 29.1-D - -
Fred Waring and
Cook AM 23.4-C - -
PM 355-D - -
Eldorado AM 14.1-B - -
PM 21.6-C - -
Warner Trail AM 29.6-D - -
PM 35.0-D - -
Washington AM 394-D - None, assuming existing+phase 1+ cumulative mitigation
PM 39.0-D - None, assuming existing+phase 1+ cumulative mitigation
Miles and
Warner Trail AM 36-A - -
PM 6.6-B - -
Washington AM 302-D - -
PM 264-D - .
Adams AM 15.8-C - -
PM 23.1-C - .
Jefferson AM 38.8-D 36.6-D Add NB left, restripe SB approach to SBL & SBT/R
PM 40.5-E 36.7-D Add NB left, restripe SB approach to SBL & SBT/R
42nd and
Washington AM 43.1-E 359-D Add SBL, restripe NB approach to NBL & 2 NBT
PM 44 4-E 36.1-D Add SBL, restripe NB approach to NBL & 2 NBT

* : Infeasible Delay Caiculation
- : Not Applicable
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As shown in Table 12, with exception of the Highway 111/Cook Street intersection, the 42nd
Avenue/Washington Street intersection, and the Miles Avenue/Jefferson Street intersection,
the study intersections are forecast to operate at an acceptable LOS for existing plus project
buildout plus cumulative conditions, assuming implementation of the recommended mitigation
previously identified for the Fred Waring Drive/Washington Street intersection.

To maintain LOS D peak hour operation at the Highway 111/Cook Street intersection, the
following mitigation is recommended: an additional eastbound left turn lane on Highway 111,
an additional westbound left turn lane on Highway 111, an additional eastbound through lane
on Highway 111, an additional westbound through lane on Highway 111, and conversion of the
eastbound right turn lane (recommended for existing plus phase 1 project plus cumulative
conditions) to a forth eastbound through lane, an additional southbound left turn lane on Cook
Street and an additional northbound left turn lane on Cook Street.

It is worth noting that “augmentation/enhancement” of the Highway 111/Cook Street
intersection in addition to the planned ultimate intersection design (ultimately the Highway
111 legs of the intersection are planned for three through lanes plus turning lanes, for example)
is identified in the City of Indian Wells General Plan Circulation Element.

To maintain LOS D at the 42nd Avenue/Washington Street intersection, an additional
southbound left turn lane on Washington Street at 42nd Avenue is recommended, along with
restriping of the northbound Washington Street approach to 42nd Avenue to one northbound
left turn lane and two northbound through lanes.

To maintain LOS D at the Miles Avenue/Jefferson Street intersection, an additional
northbound left turn lane is recommended on Jefferson Street at Miles Avenue, along with
restriping the southbound Jefferson Street approach at Miles Avenue to one southbound left
turn and one southbound through/right turn lane.
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ANNUAL TENNIS EVENT

Existing Plus Phase 1 Project Annual Tennis Event Conditions

To determine existing plus phase 1 project annual tennis event conditions, phase 1 project
annual tennis event-generated trips shown in Table 6 were added to existing traffic volumes,
assuming the project trip percent distribution shown in Exhibit 6. Exhibit 19 shows the forecast
assignment of project-generated ADT, and Exhibit 20 shows the forecast assignment of phase
1 project annual tennis event-generated a.m. and p.m. peak hour turning movements at the
study intersections.

Existing Plus Phase 1 Project Annual Tennis Event ADT Volumes

Exhibit 21 shows the forecast ADT volumes for existing plus phase 1 project annual tennis
event conditions on the roadway circulation system in the vicinity of the project site.

Existing Plus Phase 1 Project Annual Tennis Event Peak Hour Level of Service

Exhibit 22 shows the forecast a.m. peak hour and p.m. peak hour study intersection turning
movement volumes for existing plus phase 1 project annual tennis event conditions.

Table 13 summarizes the a.m. and p.m. peak LOS of the study intersections for existing plus
phase 1 project annual tennis event conditions; detailed HCM calculation sheets are contained
in Appendix B. No “physical improvement” mitigation is recommended in Table 13 for
identified deficient intersections to achieve LOS D operation since the annual event occurs for
only approximately two weeks out of the year. “Special event” coordinating mitigation is
recommended between the project applicant and the affected agencies during the special
event, such as directional signage and shuttle service.
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Table 13
Existing + Phase 1 Project Annual Tennis Event Delay & LOS

Intersection Delay - LOS Recommended Mitigation

Highway 111 and Base Case Mitigated -

Cook AM 19.6-C - -
PM 45.5-E - “special event” coordination

Eldorado AM 21.1-C - -
PM 45-1-E - “special event” coordination

Miles AM 20.2-C - -
PM 31.3-D - -

Washington AM 28.1-D - -
PM 24.5-C - -

Fred Waring and

Cook AM 17.3-C - -
PM 22.5-C - -

Eldorado AM 11.9-B - -
PM 13.9-B - .

Warner Trail AM 233-C - -
PM 22.5-C - N

Washington AM 36.0-D -
PM *-F - “special event” coordination

Miles and

Warner Trail : AM 2.5-A - -
PM 5.7-B - -

Washington AM 36.6-D - -
PM *-F - “special event” coordination

Adams AM 20.5-C - -
PM 24.9-C - -

Jefferson AM 27.5-D - -
PM 30.9-D - .

42nd and

Washington AM 333-D - -
PM 38.1-D - -

* : Infeasible Delay Calculation
- : Not Applicable
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As shown in Table 13, “special event” coordination mitigation is recommended to address the
forecast deficiencies at the Highway 111/Cook Street intersection in the p.m. peak hour, the
Highway 111/Eldorado intersection in the p.m. peak hour, the Fred Waring Drive/Washington
Street intersection in the p.m. peak hour, and the Miles Avenue/Washington Street
intersection in the p.m. peak hour.

Existing Plus Phase 1 Project Annual Tennis Event Plus Cumulative Conditions

To determine existing plus phase 1 project annual tennis event conditions, existing traffic
volumes were increased by 10 percent to account for approximately two years of cumulative
traffic growth assumed to occur by the completion of Phase 1 of the project based on review
of CVAG traffic census data. This is a conservative cumulative traffic growth assumption since
all intersection turning movements are increased by 10 percent, not just the through or major
movements at an intersection.

Existing Plus Phase 1 Project Annual Tennis Event Plus Cumulative ADT Volumes

Exhibit 23 shows the forecast ADT volumes for existing plus phase 1 project annual tennis

event plus cumulative conditions on the roadway circulation system in the vicinity of the project
site.

Existing Plus Phase 1 Project Annual Tennis Event Plus Cumulative Peak Hour Level of
Service

Exhibit 24 shows the forecast a.m. peak hour and p.m. peak hour study intersection turning

movement volumes for existing plus phase 1 project annual tennis event plus cumulative
conditions.

Table 14 summarizes the a.m. and p.m. peak LOS of the study intersections for existing plus
phase 1 project annual tennis event plus cumulative conditions; detailed HCM calculation
sheets are contained in Appendix B. No “physical improvement” mitigation is recommended
in Table 14 for identified deficient intersections to achieve LOS D operation since the annual
event occurs for only approximately two weeks out of the year. “Special event” coordinating
mitigation is reccommended between the project applicant and the affected agencies during the
special event, such as directional signage and shuttle service.
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Table 14
Existing + Phase 1 Project Annual Tennis Event + Cumulative Delay & LOS

Intersection Delay - LOS Recommended Mitigation

Highway 111 and Base Mitigated

Cook AM 21.2-C - -
PM *-F - “special event” coordination

Eldorado AM 24.1-C - -
PM *-F - “special event” coordination

Miles AM 21.7-C - -
PM *-F - “special event” coordination

Washington AM 31.5-D - -
PM 27.2-D - -

Fred Waring and -

Cook AM 18.8-C - -
PM 304-D - -

Eldorado AM 12.6-B - -
PM 15.8-C - -

Warner Trail AM 24.3-C - -
PM 27.7-D - -

Washington AM *-F - “special event” coordination
PM *-F - “special event” coordination

Miles and

Warner Trail AM 2.8-A - -
PM 7.3-B - .

Washington AM *-F - “special event” coordination
PM *-F - “special event” coordination

Adams AM 20.9-C | - -
PM 27.1-D - -

Jefferson AM 22.3-C - -
PM 352-D - -

42nd and

Washington AM 36.2-D - -
PM 44.3-E - “special event” coordination

* : Infeasible Delay Calculation
- : Not Applicable
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As shown in Table 14, “special event” coordination mitigation is recommended to address the
forecast deficiencies at the Highway 111/Cook Street intersection in the p.m. peak hour, the
Highway 111/Eldorado intersection in the p.m. peak hour, the Highway 111/Miles Avenue
intersection in the p.m. peak hour, the Fred Waring Drive/Washington Street intersection in
the a.m. and p.m. peak hours, the Miles Avenue/Washington Street intersection in the a.m. and
p.m. peak hours, and the 42nd Avenue/Washington Street intersection in the p.m. peak hour.

Existing Plus Project Buildout Annual Tennis Event Conditions

To determine existing plus project buildout annual tennis event conditions, project buildout
annual tennis event-generated offsite trips shown in Table 8 were added to existing traffic
“volumes, assuming the project trip percent distribution shown in Exhibit 6. Exhibit 25 shows
‘the forecast assignment of project buildout annual tennis event-generated ADT, and Exhibit
26 shows the forecast assignment of project buildout annual tennis event-generated a.m. and
p.m. peak hour trips at the study intersections.

Existing Plus Project Buildout Annual Tennis Event ADT Volumes

Exhibit 27 shows forecast ADT volumes for existing plus project buildout annual tennis event
conditions on the roadway circulation system in the vicinity of the project site.

Existing Plus Project Buildout Annual Tennis Event Peak Hour Level of Service

Exhibit 28 shows forecast a.m. peak hour and p.m. peak hour study intersection turning
movement volumes for existing plus project buildout annual tennis event conditions.

Table 15 summarizes the a.m. and p.m. peak LOS of the study intersections for existing plus
project buildout annual tennis event conditions; detailed HCM calculation sheets are
contained in Appendix B. No “physical improvement” mitigation is recommended in Table 15
for identified deficient intersections to achieve LOS D operation since the annual event occurs
for only approximately two weeks out of the year. “Special event” coordinating mitigation is
recommended between the project applicant and the affected agencies during the special
event, such as directional signage and shuttle service.
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Table 15

. Existing + Project Buildout Annual Tennis Event Delay & LOS
Intersection Delay - LOS Recommended Mitigation

Highway 111 and Base Case Muitigated .

Cook AM 19.8-C - -
PM *-F - “special event” caordination

Eldorado AM 224-C - -
PM *-F - “special event” coordination

Miles AM 23.7-C - -
PM *-F - “special event” coordination

Washington AM 28.3-D - -
PM 26.0-D - -

Fred Waring and |

Cook AM 18.0-C - -
PM 27.2-D - .

Eldorado AM 12.1-B - -
PM 15.4-C - -

Warner Trail AM 23.2-C - -

‘ PM 26.1-D - -

Washington AM 36.9-D - -
PM *-F - “special event” coordination

Miles and

Warner Trail AM 3.0-A - -
PM 11.0-C - -

Washington AM *-F - “special event” coordination
PM *-F - “special event” coordination

Adams AM 209-C - -
PM 25.6-D - ; -

Jefferson AM *-F - “special event” coordination
PM “-F - “special event” coordination

42nd and

Washington . AM 33.7-D - -
PM 39.8-D - -

* : Infeasible Delay Calculation
- : Not Applicable
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As shown in Table 15, “special event” coordination mitigation is recommended to address the
forecast deficiencies at the Highway 111/Cook Street intersection in the p.m. peak hour, the
Highway 111/Eldorado intersection in the p.m. peak hour, the Highway 111/Miles Avenue
intersection in the p.m. peak hour, the Fred Waring Drive/Washington Street intersection in
the p.m. peak hour, and the Miles Avenue/Washington Street intersection in the a.m. and p.m.

peak hours, and the Miles Avenue/Jefferson Street intersection in the a.m. and p.m. peak
hours.

Existing Plus Project Buildout Annual Tennis Event Plus Cumulative Conditions

To determine existing plus project buildout annual tennis event plus cumulative conditions,
existing traffic volumes were increased by 20 percent to account for approximately five years
of cumulative traffic growth assumed to occur by the completion of buildout of the project
based on review of CVAG traffic census data. This is a conservative cumulative traffic growth
assumption since all intersection turning movements are increased by 20 percent, not just the
through or major movements at an intersection.

Existing Plus Project Buildout Annual Tennis Event Plus Cumulative ADT Volumes

Exhibit 29 shows forecast ADT volumes for existing plus project buildout annual tennis event
plus cumulative conditions on the roadway circulation system in the vicinity of the project site.

Existing Plus Project Buildout Annual Tennis Event Plus Cumulative Peak Hour Level of
Service

Exhibit 30 shows forecast a.m. peak hour and p.m. peak hour study intersection turning

movement volumes for existing plus project buildout annual tennis event plus cumulative
conditions.

Table 16 summarizes the a.m. and p.m. peak LOS of the study intersections for existing plus
project buildout annual tennis event plus cumulative conditions; detailed HCM calculation
sheets are contained in Appendix B. No “physical improvement” mitigation is recommended
in Table 16 for identified deficient intersections to achieve LOS D operation since the annual
event occurs for only approximately two weeks out of the year. “Special event” coordinating
mitigation is recommended between the project applicant and the affected agencies during the
special event, such as directional signage and shuttle service.
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Table 16

Existing + Project Buildout Annual Tennis Event + Cumulative Delay & LOS
. Intersection Delay - LOS Recommended Mitigation
Highway 111 and Base Case | Mitigated -
Cook AM 182-C - ' -
PM *-F - “special event” coordination
Eldorado AM *-F - “special event” coordination
PM *-F - “special event” coordination
Miles AM 322-D - -
PM *-F - “special event” coordination
Washington AM 31.7-D - -
PM 321-D - -
Fred Waring and
Cook AM 23.0-C - ) -
PM *-F - “special event” coordination
Eldorado AM 14.0-B - -
PM 29.7-D - : -
Warner Trail AM 29.4-D - -
‘ | PM 35.1-D - -
Washington AM *-F - “special event” coordination
PM *-F - “special event” coordination
Miles and
Warner Trail AM 4.0-A - -
PM 228-D - .
Washington AM *-F - “special event” coordination
PM *- - “special event” coordination
Adams ‘ AM 21.8-C - -
PM 31.1-D - -
Jefferson AM 35.2-D - -
PM 47.2-E - “special event” coordination
42nd and
Washington ’ AM 359-D - -
PM 36.4-D - -

* : Infeasible Delay Caiculation
-:Not Applicable
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As shown in Table 16, “special event” coordination mitigation is recommended to address the
forecast deficiencies at the Highway 111/Cook Street intersection in the p.m. peak hour, the
Highway 111/Eldorado intersection in the a.m. and p.m. peak hours,, the Highway 111/Miles
Avenue intersection in the p.m. peak hour, the Fred Waring Drive/Cook Street intersection
in the p.m. peak hour the Fred Waring Drive/Washington Street intersection in the a.m. and
p.m. peak hours, the Miles Avenue/Washington Street intersection in the a.m. and p.m. peak
hours, and the Miles Avenue/Jefferson Street intersection in the p.m. peak hour.

PROJECT SITE GENERAL PLAN TRIP GENERATION COMPARISON

The project site is located in the City of Indian Wells Sphere of Influence of unincorporated
Riverside County. According to the City of Indian Wells General Plan Land Use Element, the
150 acre project site is designated Community Commercial, which allows (at a 0.75 Floor-Air-
Ratio) retail shops, offices, restaurants, personal service shops, grocery stores, movie theaters,
hotels and resort uses and similar uses. Hence, according to the City of Indian Wells General
Plan, the project site could be developed with approximately 4,900,500 square feet of
Community Commercial land uses.

Assuming an average trip generation rate (40 ADT/TSF and 5 peak hour trips/TSF) to allow
for the Community Commercial retail land uses allowed on the project site according to the
City of Indian Wells General Plan, Table 17 summarizes the forecast trip generation of the
project site assuming buildout according to the City of Indian Wells General Plan in
comparison to the proposed project at buildout for both annual tennis event and non-annual
tennis event conditions.

Table 17
Project Site Trip Generation Scenarios
Project Site Land Use Scenarios ADT AM Peak Hour PM Peak Hour

City of Indian Wells General Plan

- 4,900 TSF Community Commercial 196,000 24,500 24,500
Proposed Project Buildout

- Without Annual Tennis Event 14,964 595 1320
Proposed Project Buildout

- With Annual Tennis Event 27,663 1122 2641

As shown in Table 17, The proposed project with and without the annual tennis event is
forecast to generate significantly less trips than if the project site was built out according to the
City of Indian Wells General Plan.
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ADJACENT SOUTHWEST COMMUNITY CHURCH

. Immediately north of the project site and south of Fred Wafing Drive, a public use permit has
been granted to construct the proposed Southwest Community Church. According to the
applicant for the proposed church, the facility is expected to approximately generate traffic as

follows:
Monday P.M.: 300 inbound vehicles at 6:30 p.m.
300 outbound vehicles at 8:30 p.m.
Tuesday P.M.: 100 inbound vehicles at 6:00 p.m.

800 inbound vehicles at 6:30 p.m.
900 outbound vehicles at 8:30 p.m.
100 outbound vehicles at 9:00 p.m.

Wednesday A.M.: 900 inbound vehicles at 6:30 p.m.
900 outbound vehicles at 8:30 p.m.

Wednesday P.M.: 400 inbound vehicles at 6:30 p.m.
(Every other week) 400 outbound vehicles at 8:30 p.m.

Thursday P.M.: 400 inbound vehicles at 6:30 p.m.
‘ 200 outbound vehicles at 8:30 p.m.
200 outbound vehicles at 9:30 p.m.

Friday P.M.: 300 inbound vehicles at 6:00 p.m.
300 outbound vehicles at 8:00 p.m.

Saturday P.M.: 600 inbound vehicles at 5:00 p.m.
600 outbound vehicles at 6:30 p.m.

Sunday A.M.: 1,000 inbound vehicles every hour from 8:00 a.m. to 11:00 a.m.
(Winter Season) 1,000 outbound vehicles every hour from 9:00 a.m. to 12:00 p.m.

Sunday A.M.: 1,000 inbound vehicles at 9:00 a.m. and at 10:30 p.m.
(Summer Season) 1,000 outbound vehicles at 9:00 a.m. to 11:30 p.m.

Sunday A.M.: 1,500 inbound vehicles every hour from 7:00 a.m. to 11:00 a.m.
(Easter Sunday) 1,500 outbound vehicles every hour from 8:00 a.m. to 12:00 p.m.

Additionally, special events such as concerts, dinner theaters, etc. are occasionally anticipated
to be held on Friday and Sunday evenings from 7:00 p.m. to 10:00 p.m.
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Access for the planned church is provided by a one right in/right out only driveway on
Washington Street south of Fred Waring Drive, a full access location on Fred Waring Drive
west of Washington Street, a right in/right out only driveway on Fred Waring Drive west of the
site’s full access location, and a full access location at Warner Trail south of Fred Waring.

The majority of the motorists accessing the church are expected to originate west of the project
site were the greatest population concentration exists in the Valley. Approximately seventy-
five percent are expected to come to the church site from the west along Fred Waring Drive,
fifteen percent coming from the south via Washington Street, with the ten percent coming
from both the north on Washington Street and from the east on Fred Waring Drive. Hence,
based on planned access to the church site combined with the geographic distribution of the
forecast church-going population, a relatively small amount of church-generated traffic is
expected to travel through the Fred Waring Drive/Washington Street intersection.

It is important to note that all of the scheduled church related events noted above which are
forecast to generate traffic in the surrounding area are planned to occur outside of when the
roadway circulation system experiences a.m. and p.m. peak hour conditions. As already
discussed on page 6 and page 7 of this report, based on existing traffic count data included in
Appendix A, the roadway circulation system in the vicinity of the church site and the proposed
project site experiences peak conditions on weekday mornings from 7:45 a.m. to 8:30 a.m., and
weekday evenings from 4:45 p.m. to 5:30 p.m.

Hence, as a worst case analysis, the peak hour analysis contained in this report analyzes project
impacts during the critical a.m. and p.m. peak hours, and therefore trips forecast to be
generated by the adjacent church would not be expected to change the level of service forecasts
contained in this study. By the time the church generates trips, the surrounding roadway
circulation system peak hour has already ended, which are also the same peak hours for all
land uses planned on the proposed project site, with the exception of the annual event.

Only one of the annual tennis events on the proposed project site is anticipated to be
scheduled at the same time that the adjacent church is simultaneously conducting an event as
well. This would occur on Sunday morning, when the church is conducting Sunday morning
services at the start of every hour, and the annual tennis event is hosting the Men’s
Championship Matches, which is held at 11:30 a.m. due to television contracts. While there
may some overlap within the traffic study area of traffic arriving for both the 11:00 a.m. church
service and the 11:30 a.m. Men’s Championship Matches, the traffic impact is not expected
to be significant since the majority of traffic would for both events would be staggered by
approximately 30 minutes.

Also, as discussed above, approximately seventy-five percent of church-related traffic is
expected to be located on Fred Waring Drive west of the Washington Street intersection,
where only twenty to twenty-five percent of the annual event traffic is expected to be.
Likewise, as shown in Exhibit 6, the majority (seventy-five percent) of the annual tennis event
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traffic is expected to be located on Washington Street in the vicinity of Miles Avenue, where
only approximately fifteen of church-related traffic is expected to be located.

To determine the operating condition of the Fred Waring/Washington Street intersection on
Sunday mornings, existing traffic movements were counted Sunday morning from 9:00 a.m. to
12:00 p.m., from which a.m. peak hour Sunday intersection movements were formulated for
the Fred Waring Drive/Washington Street intersection; detailed Sunday a.m. traffic count data
is included in Appendix A. Exhibit 31 shows the Sunday a.m. peak hour volumes at the Fred
Waring Drive/Washington Street intersection.

Also shown in Exhibit 31 is the forecast Sunday arrival church-generated a.m. peak volumes
at the Fred Waring Drive/Washington Street intersection assuming typical winter season
attendance arriving for a church service. Existing plus church-generated Sunday a.m. peak
hour volumes at the Fred Waring/Washington Street intersection are also shown in Exhibit 31.

Table 18 summarizes the Sunday a.m. peak hour LOS of the Fred Waring Drive/Washington
Street intersection for existing Sunday a.m. peak hour conditions and existing plus church-
generated Sunday a.m. peak hour conditions assuming the both existing geometry of the Fred
Waring Drive/Washington Street intersection as well as the recommended improvements to
alleviate existing deficiencies in the weekday a.m. and p.m. peak hours (see Table 2); detailed
HCM calculation sheets are contained in Appendix B.

Table 18
Fred Waring Drive/Washington Street Sunday A.M. Peak Delay & LOS
Traffic Analysis Scenario Delay - LOS
Existing A.M. Peak Conditions (Existing Geometry) 21.3-C
Existing A.M. Peak Conditions (Improved Geometry) 179-C
Existing + Church Traffic A.M. Peak Conditions (Existing Geometry) 226-C
Existing + Church Traffic AM. Peak Conditions (Improved Geometry) | 18.6-C

As shown in Table 18, the Fred Waring Drive/Washington Street intersection is currently
operating at LOS C, and is forecast to continue operating at LOS C with the addition of church
generated traffic during the Sunday a.m. peak hour whether the intersection remains as
currently constructed or is improved to alleviate existing a.m. and p.m. peak hour deficiencies.

It is important to note that this is a conservative analysis, since it assumes no improvements
are made to the Fred Waring Drive/Washington Street intersection when the church is
constructed.
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Therefore, since the Fred Waring Drive/Washington Street intersection is forecast to operate
at a better LOS (LOS C) in the Sunday a.m. peak hour with the addition of church-generated
traffic than either the existing weekday a.m. peak hour (LOS F) and/or the existing weekday
p.m. peak hour (LOS F), the impacts identified for all the various traffic analysis scenarios and
related mitigation contained in this traffic analysis report, which as based upon existing
weekday a.m. and p.m. peak hour conditions, are expected to be greater than what would occur
during the Sunday a.m. peak hour with church-generated traffic.

MITIGATION MEASURES

The following mitigation measures are recommended to reduce project-related traffic impacts
to less than significant levels, assuming implementation of the recommended improvements
identified in Exhibit 32, to alleviate existing deficiencies (previously identified in Table 2):

Existing Plus Phase 1 Project Conditions

Existing Plus Phase 1 Project Conditions assume improvement of the currently deficient
Fred Waring Drive/Washington Street intersection to LOS D operation through the
addition of two southbound through lanes on Washington Street and one northbound
through lane on Washington Street. As such, the project applicant shall pay a fair share
of the costs of the Fred Waring Drive/Washington Street intersection improvement
through payment of CVAG traffic impact mitigation fees for Existing Plus Phase 1
Project Conditions:

Mitigation Measure No. 1: Fred Waring Drive/Washington Street - fair share
payment of CVAG traffic mitigation fees for the addition
of two southbound through lanes on Washington Street
and one northbound through lane on Washington Street
due to existing deficient condition.

Existing Plus Phase 1 Project Plus Cumulative Conditions

Existing Plus Phase 1 Project Plus Cumulative Conditions assume improvement of the
currently deficient Fred Waring Drive/Washington Street intersection to LOS D
operation through the addition of two southbound through lanes on Washington Street
and one northbound through lane on Washington Street. As such, the project applicant
shall pay a fair share of the costs of the Fred Waring Drive/Washington Street
intersection improvement through payment of CVAG traffic impact mitigation fees for
Existing Plus Phase 1 Project Plus Cumulative Conditions:
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Mitigation Measure No. 2: Fred Waring Drive/Washington Street - fair share
payment of CVAG traffic mitigation fees for the addition
of two southbound through lanes on Washington Street
and one northbound through lane on Washington Street.

Despite the implementation of the improvements required for the existing deficiency
at the Fred Waring Drive/Washington Street intersection, additional mitigation is
required for Existing Plus Phase 1 Project Plus Cumulative Conditions. As such, the
project applicant shall pay a fair share of the costs of the following improvements at the
Fred Waring Drive/Washington Street intersection through payment of CVAG traffic
impact mitigation fees for Existing Plus Project Plus Phase 1 Project Plus Cumulative
Conditions:

Mitigation Measure No. 3: Fred Waring Drive/Washington Street - fair share
payment of CVAG traffic mitigation fees for an addition
northbound left turn lane on Washington Street, an
addition southbound left turn lane on Washington Street,
and an additional northbound through lane on
Washington Street for existing plus phase 1 project plus
cumulative conditions (see Exhibit 33).

The Highway 111/Cook Street intersection is forecast to operate deficiently with the
addition of project and cumulative traffic growth for Existing Plus Phase 1 Project Plus
Cumulative Conditions. As such, the project applicant shall pay a fair share of the costs
of the Highway 111/Cook Street intersection improvement through payment of CVAG
traffic impact mitigation fees for Existing Plus Phase 1 Project Plus Cumulative
Conditions:

Mitigation Measure No. 4: Highway 111/Cook Street - fair share payment of CVAG
traffic mitigation fees for the addition of an eastbound
right turn lane on Highway 111 at Cook Street due to
existing plus phase 1 project plus cumulative conditions
(see Exhibit 33).

Existing Plus Project Buildout Conditions

Existing Plus Project Buildout Conditions assume improvement of the Fred Waring
Drive/Washington Street intersection for Existing Conditions and Existing Plus Phase
1 Plus Cumulative Conditions as discussed above. As such, the project applicant shall
pay a fair share of the costs of the Fred Waring Drive/Washington Street intersection
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improvement through payment of CVAG traffic impact mitigation fees for Existing
. Plus Project Plus Buildout Conditions:

Mitigation Measure No. 5: Fred Waring Drive/Washington Street - fair share
payment of CVAG traffic mitigation fees for two
additional southbound through lanes on Washington
Street, two additional northbound through lanes on
Washington Street, an addition northbound left turn lane
on Washington Street, and an additional southbound left
turn lane on Washington Street for existing plus project
buildout conditions.

Existing Plus Project Buildout Conditions assume improvement of the Highway
111/Cook Street intersection recommended for Existing Plus Phase 1 Plus Cumulative
Conditions as discussed above. As such, the project applicant shall pay a fair share of
the costs of the Highway 111/Cook Street intersection improvement through payment
of CVAG traffic impact mitigation fees for Existing Plus Project Plus Buildout
Conditions:

‘ Mitigation Measure No. 6: Highway 111/Cook Street - fair share payment of CVAG
traffic mitigation fees for the addition of an eastbound
right turn lane on Highway 111 at Cook Street due for

existing plus project buildout conditions.

The Miles Avenue/Washington Street intersection is forecast to operate deficiently for
Existing Plus Project Buildout Conditions. As such, the project applicant shall pay a
fair share of the costs of the Miles Avenue/Washington Street intersection improvement
through payment of CVAG traffic impact mitigation fees for Existing Plus Project
Buildout Conditions:

Mitigation Measure No. 7: Miles Avenue/Washington Street - fair share payment of
CVAG traffic mitigation fees for the addition of an
southbound through lane and a southbound right turn
lane on Washington Street at Miles Avenue, and an
eastbound right turn lane on Miles Avenue at Washington
Street, for existing plus project buildout conditions (see
Exhibit 34).
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Existing Plus Project Buildout Plus Cumulative Conditions

Existing Plus Project Buildout Plus Cumulative Conditions assume improvement of the
Fred Waring Drive/Washington Street intersection recommended for Existing
Conditions and for Existing Plus Phase 1 Plus Cumulative Conditions as discussed
above. As such, the project applicant shall pay a fair share of the costs of the Fred
Waring Drive/Washington Street intersection improvement through payment of CVAG
traffic impact mitigation fees for Existing Plus Project Plus Buildout Plus Cumulative
Conditions:

Mitigation Measure No. 8: Fred Waring Drive/Washington Street - fair share
payment of CVAG traffic mitigation fees for two
additional southbound through lanes on Washington
Street, two additional northbound through lanes on
Washington Street, an addition northbound left turn lane
on Washington Street, and an additional southbound left
turn lane on Washington Street for existing plus project
buildout plus cumulative conditions.

Existing Plus Project Buildout Plus Cumulative Conditions result in a forecast
deficiency at the Highway 111/Cook Street intersection. As such, the project applicant
shall pay a fair share of the costs of the Highway 111/Cook Street intersection
improvement through payment of CVAG traffic impact mitigation fees for Existing
Plus Project Plus Buildout Plus Cumulative Conditions:

Mitigation Measure No. 9: Highway 111/Cook Street - fair share payment of CVAG
traffic mitigation fees for conversion of the eastbound
right turn lane added on Highway 111 at Cook Street for
existing plus phase 1 project plus cumulative conditions to
an eastbound through lane. Additionally, fair share
payment of CVAG traffic mitigation fees for an additional
northbound left turn lane on Cook Street, an additional
southbound left turn lane on Cook Street, an additional
eastbound left turn lane on Highway 111, an additional
westbound left turn lane on Highway 111, an additional
eastbound through lane on Highway 111, and an
additional westbound through lane on Highway 111 (see
Exhibit 35).
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The 42nd Avenue/Highway 111 intersection is forecast to operate deficiently for
Existing Plus Project Buildout Plus Cumulative Conditions. The project applicant shall
pay a fair share of the costs of an additional southbound left turn lane on Washington
Street at 42nd Avenue, and restriping of northbound Washington Street at 42nd
Avenue to one northbound left turn lane and two northbound through lanes, through
payment of CVAG traffic impact mitigation fees for Existing Plus Project Buildout Plus

Cumulative Conditions:

Mitigation Measure No. 10:

42nd Avenue/Washington Street - fair share
payment of CVAG traffic mitigation fees for the
additional southbound left turn lane on
Washington Street at 42nd Avenue, and restriping
of northbound Washington Street at 42nd Avenue
to one left turn lane and two through lanes, for
existing plus project buildout plus cumulative
conditions (see Exhibit 35).

The Miles Avenue/Jefferson Street intersection is forecast to operate deficiently for Existing
Plus Project Buildout Plus Cumulative Conditions. The project applicant shall pay a fair share
of the costs of an additional northbound left turn lane on Jefferson Street at Miles Avenue,
and restriping of southbound Jefferson Street at Miles Avenue to one southbound left turn
lane and one southbound through/right turn lane, through payment of CVAG traffic impact
mitigation fees for Existing Plus Project Buildout Plus Cumulative Conditions:

Mitigation Measure No. 11:

Miles Avenue/Jefferson Street - fair share payment
of CVAG traffic mitigation fees for the additional
northbound left turn lane on Jefferson Street at
Miles Avenue, and restriping of southbound
Jefferson Street at Miles Avenue to one left turn
lane and one through/right turn lane, for existing
plus project buildout plus cumulative conditions
(see Exhibit 35).

Existing Plus Phase 1 Project Annual Tennis Event Conditions

Mitigation Measure No. 12:

“Special Event” coordinating mitigation between
the project applicant and the affected agencies is
recommended (such as directional signage and
shuttle service) to address forecast deficiencies at
the Highway 111/Cook Street intersection in the
p.m. peak hour, the Highway 111/Eldorado
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intersection in the p.m. peak hour, the Fred
Waring Drive/Washington Street intersection in
the p.m. peak hour, and the Miles
Avenue/Washington Street intersection in the p.m.
peak hour.

Existing Plus Phase 1 Project Annual Tennis Event Plus Cumulative Conditions

Mitigation Measure No. 13:

“Special Event” coordinating mitigation between
the project applicant and the affected agencies is
recommended (such as directional signage and
shuttle service) to address forecast deficiencies at
the Highway 111/Cook Street intersection in the
p.m. peak hour, the Highway 111/Eldorado
intersection in the p.m. peak hour, the Highway
111/Miles Avenue intersection in the p.m. peak
hour, the Fred Waring Drive/Washington Street
intersection in the a.m. and p.m. peak hours, the
Miles Avenue/Washington Street intersection in
the am. and p.m. peak hours, and the 42nd
Avenue/Washington Street intersection in the p.m.
peak hour.

Existing Plus Project Buildout Annual Tennis Event Conditions

Mitigation Measure No. 14:

“Special Event” coordinating mitigation between
the project applicant and the affected agencies is
recommended (such as directional signage and
shuttle service) to address forecast deficiencies at
the Highway 111/Cook Street intersection in the
p.m. peak hour, the Highway 111/Eldorado
intersection in the p.m. peak hour, the Highway
111/Miles Avenue intersection in the p.m. peak
hour, the Fred Waring Drive/Washington Street
intersection in the a.m. and p.m. peak hours, the
Miles Avenue/Washington Street intersection in
the a.m. and p.m. peak hours, and the Miles
Avenue/Jefferson Street intersection in the a.m.
and p.m. peak hours.

36

11.2-74




Existing Plus Project Buildout Annual Tennis Event Plus Cumulative Conditions

Mitigation Measure No. 15:

“Special Event” coordinating mitigation between
the project applicant and the affected agencies is
recommended (such as directional signage and
shuttle service) to address forecast deficiencies at
the Highway 111/Cook Street intersection in the
p.m. peak hour, the Highway 111/Eldorado
intersection in the a.m. and p.m. peak hours, the
Highway 111/Miles Avenue intersection in the p.m.
peak hour, the Fred Waring Drive/Cook Street
intersection in the p.m. peak hour, the Fred
Waring Drive/Washington Street intersection in
the am. and p.m. peak hours, the Miles
Avenue/Washington Street intersection in the a.m.
and p.m. peak hours, and the Miles
Avenue/Jefferson Street intersection in the p.m.
peak hour.
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TENTATIVE PARCEL MAP NO. 28833
GARDEN OF CHAMPIONS
PRELIMINARY HYDROLOGY REPORT

APRIL 28, 1998

PREPARED BY:
ROBERT BEIN, WILLIAM FROST & ASSOCIATES
74-410 HIGHWAY 111

PALM DESERT, CA 92260
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April 28, 1998

PRELIMINARY HYDROLOGY REPORT FOR JN 301524
TENTATIVE PARCEL MAP NO. 28833
GARDEN OF CHAMPIONS
PARCELS 1,3,4 & 5 - HOTEL & COMMERCIAL SITES
‘25 YEAR EVENT 100 YEAR EVENT
CFS CFS AREA-ACRES
UNDEVELOPED 28 41 38.2
DEVELOPED 67 90 38.2
PARCELS 2 & 6 TENNIS COMPLEX AND PARKING AREA
25 YEAR EVENT 100 YEAR EVENT
CFS CFS AREA-ACRES
UNDEVELOPED 113 164 122.4
DEVELOPED 152 201 122.4
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM BASED ON
RIVERSIDE COUNTY FLOOD CONTROL & WATER CONSERVATION DISTRICT
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) (c) Copyright 1982-96 Advanced Engineering Software (aes)
. Ver. 1.5A Release Date: 01/01/96 License 1D 1264

Analysis prepared by:

Robert Bein, William Frost & Associates
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FILE NAME: PMSPORT{.DAT
TIME/DATE OF STUDY: 11:33  4/27/1998

USER SPECIFIED STORM EVENT(YEAR) = 100.00
SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00
SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = .95
10-YEAR STORM 10-MINUTE INTENSITY(INCH/HOUR) 2.830
SYEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) 1.000
YEAR STORM 10-MINUTE INTENSITY(INCH/HOUR) = 4.520
.00-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) = 1.400
SLOPE OF 10-YEAR INTENSITY-DURATION CURVE =  .5805893
SLOPE OF 100-YEAR INTENSITY-DURATION CURVE =  .5796024
COMPUTED RAINFALL INTENSITY DATA:
STORM EVENT = 100.00 1-HOUR INTENSITY(INCH/HOUR) = 1.6000
SLOPE OF INTENSITY DURATION CURVE = .5796
RCFCIWCD HYDROLOGY MANUAL "C"-VALUES USED
NOTE: COMPUTE CONFLUENCE VALUES ACCORDING TO RCFCEWCD HYDROLOGY MANUAL
AND IGNORE OTHER CONFLUENCE COMBINATIONS FOR DOWNSTREAM ANALYSES
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FLOW PROCESS FROM NODE 1.00 TO NODE 2.00 Is CcooE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

ASSUMED INITIAL SUBAREA UNIFORM

DEVELOPMENT 1S: UNDEVELOPED WITH POOR COVER
TC = K*[(LENGTH**3)/(ELEVATION CHANGE)1**.2
IRITIAL SUBAREA FLOW-LENGTH = 6310.00

UPSTREAM ELEVATION = 135.00
DOWNSTREAM ELEVATION = 85.00
ELEVATION DIFFERENCE = 50.00

TC = .533*[( 6310.00**3)/( 50.00)1**.2 = 46.411
YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.857
CLASSIFICATION IS »g"

UNDEVELOPED WATERSHED RUNOFF COEFFICIENT = .5754

SUBAREA RUNOFF(CFS) =  40.81
11.3-5




TOTAL AREACACRES) = 38.20 TOTAL RUNOFF(CFS) =

40.81%

END OF STUDY SUMMARY:
PEAK FLOW RATE(CFS) = 40.81  Tc(MIN.) = 46.41
TOTAL AREA(ACRES) = 38.20

END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM BASED ON
RIVERSIDE COUNTY FLOOD CONTROL & WATER CONSERVATION DISTRICT
(RCFCAWCD) 1978 HYDROLOGY MANUAL
‘ (c) Copyright 1982-96 Advanced Engineering Software (aes)
Ver. 1.5A Release Date: 01/01/96 License 1D 1264

Analysis prepared by:

Robert Bein, William Frost & Associates
74-410 Highway 111
Palm Desert, Ca. 92260
(619) 346-7481 : Fax (619) 346-8315
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* RUNOFF CALCS FOR PARCELS 1,3,4,85 UNDEVELOPED
T —————

* 25 YEARS ENENT
———————————
.
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FILE NAME: PMSPORT1.DAT
TIME/DATE OF STUDY: 11:32  4/27/1998

USER SPECIFIED STORM EVENT(YEAR) = 25.00
SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00
SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = .95

10-YEAR STORM 10-MINUTE INTENSITY(INCH/HOUR) = 2.830
YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) = 1.000
YEAR STORM 10-MINUTE INTENSITY(INCH/HOUR) = 4.520
+00-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) = 1.600
SLOPE OF 10-YEAR INTENSITY-DURATION CURVE =  .5805893
SLOPE OF 100-YEAR INTENSITY-DURATION CURVE =  .5796024

COMPUTED RAINFALL INTENSITY DATA:

STORM EVENT = 25.00 1-HOUR INTENSITY(INCH/HOUR) = 1.2145

SLOPE OF INTENSITY DURATION CURVE = .5804

RCFC&WCD HYDROLOGY MANUAL "C"-VALUES USED

NOTE: COMPUTE CONFLUENCE VALUES ACCORDING TO RCFCEWCD HYDROLOGY MANUAL
AND IGNORE OTHER CONFLUENCE COMBINATIONS FOR DOWNSTREAM ANALYSES
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FLOW PROCESS FRCH‘» NODE ~ 1.00 TO NODE 2.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

ASSUMED INITIAL SUBAREA UNIFORM
DEVELOPMENT 1S: UNDEVELOPED WITH POOR COVER
TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**.2
INITIAL SUBAREA FLOW-LENGTH = 6310.00
UPSTREAM ELEVATION =  135.00
DOWNSTREAM ELEVATION 85.00
ELEVATION DIFFERENCE 50.00
TC = .533%[( 6310.00**3)/¢(  50.00)1**.2 =  46.411
5 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.410
L CLASSIFICATION I§ ugw
UNDEVELOPED WATERSHED RUNOFF COEFFICIENT = .5163
SUBAREA RUNOFF(CFS) = 27.81 11.3-7




TOTAL AREA(ACRES) = 38.20 TOTAL RUNOFF(CFS) = 27.81

END OF STUDY SUMMARY:
PEAK FLOW RATE(CFS) = 27.81  Tc(MIN.) = 46.41
TOTAL AREA(ACRES) = 38.20

END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM BASED ON
RIVERSIDE COUNTY FLOOD CONTROL & WATER CONSERVATION DISTRICT
(RCFCAWCD) 1978 HYDROLOGY MANUAL
’ (c) Copyright 1982-96 Advanced Engineering Software (aes)
ver. 1.5A Release Date: 01/01/96 License ID 1264

Analysis prepared by:

Robert Bein, William Frost & Associates
74-410 Righway 111
Palm Desert, Ca. 92260
(619) 346-7481 : Fax (619) 346-8315
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* runoff calcs for parcels 1,3,4,85 De\/éLoféD

* 25 year storm
&« .. " -

b a At I T2l R LR L DRl LA LI L A L L L DL LAl R R I D i il

FILE NAME: PMSPORTS.DAT
TIME/DATE OF STUDY: 10:20 4/22/1998

USER SPECEFIED STORM EVENT(YEAR) = 25.00 °
SPECIFIED MINIMUM PIPE SIZE(INCK) = 18.00
SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = .95
10-YEAR STORM 10-MINUTE INTENSITY(INCH/HOUR) = 2.830
EAR STORM 60-MINUTE INTENSITY(INCH/HOUR) = 1.000
EAR STORM 10-MINUTE INTENSITY(INCH/HOUR) = 4.520
100-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) = 1.600
SLOPE OF 10-YEAR INTENSITY-DURATION CURVE =  .5805893
SLOPE OF 100-YEAR INTENSITY-DURATION CURVE =  .5796024
COMPUTED RAINFALL INTENSITY DATA:
STORM EVENT = 25,00 1-HOUR INTENSITY(INCH/HOUR) = 1,2145
‘SLOPE OF INTENSITY DURATION CURVE = .5804
~ RCFCAWCD HYDROLOGY MANUAL “C"-VALUES USED
NOTE: COMPUTE CONFLUENCE VALUES ACCORDING TO RCFC&WCD HYDROLOGY MANUAL
AND IGNORE OTHER CONFLUENCE COMBINATIONS FOR DOWNSTREAM ANALYSES
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- FLOW PROCESS FROM NOOE 1.00 TO NOOE 2.00 1S COOE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

ASSUMED INITIAL SUBAREA UNIFORM
DEVELOPMENT 1S COMMERCIAL
TC = K*[(LENGTH**3)/(ELEVATION CHANGE))**.2
INITIAL SUBAREA FLOW-LENGTH =  420.00
UPSTREAM ELEVATION =  130.00
DOWNSTREAM ELEVATION 128.30
ELEVATION DIFFERENCE 1.70
= .303*[C 6420.00%*3)/¢ 1.70)1**.2 = 10.220
Q YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.393
ER SPECIFIED({SUBAREA):
COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .$200
SUBAREA RUNOFF(CFS) = 6.87 11.3-9




TOTAL AREA(ACRES) = 2.20  TOTAL RUNOFF(CFS) = 6.87
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FLOW PROCESS FROM NODE 2.00 TO NOOE 3.00 1S COOE = 6

>>>>>COMPUTE STREETFLOW TRAVELTIME THRU SUBAREA<<<<<

UPSTREAM ELEVATION = 128.30 DOWNSTREAM ELEVATION = 127.20
STREET LENGTH(FEET) = 400.00 CURB HEIGHT(INCHES) = 6.

STREET HALFWIDTR(FEET) = 43.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK = 41.00
INTERIOR STREET CROSSFALL(DECIMAL) = .020
OUTSIDE STREET CROSSFALL(DECIMAL) = .080

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

**TRAVELTIME COMPUTED USING MEAN FLOM(CFS) = 10.04
STREETFLOW MODEL RESULTS:

NOTE: STREETFLOW EXCEEDS TOP OF CURB.
THE FOLLOWING STREETFLOW RESULTS ARE BASED ON THE ASSUMPTION
THAT NEGLIBLE FLOW OCCURS OUTSIDE OF THE STREET CHANNEL.
THAT 1S, ALL FLOW ALONG THE PARKWAY, ETC., 1S NEGLECTED.
STREET FLOWDEPTH(FEET) = .60
HALFSTREET FLOOOWIDTH(FEET) = 22.18
AVERAGE FLOW VELOCITY(FEET/SEC.) = 1.97
PRODUCT OF DEPTH&VELOCITY = 1.18

STREETFLOW TRAVELTIME(MIN) = 3.38 TC(MIN) = 13.60

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.875
*USER SPECIFIED(SUBAREA):
COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .9200
SUBAREA AREA(ACRES) = 2.40  SUBAREA RUNOFF(CFS) = 6.35
SUMMED AREA(ACRES) = 4.60 TOTAL RUNOFF(CFS) = 13.21 :
END OF SUBAREA STREETFLOW HYDRAULICS: -
DEPTH(FEET) = .65 HALFSTREET FLOOOWIDTH(FEET) = 24.74
FLOW VELOCITY(FEET/SEC.) = 2.10 DEPTH*VELOCITY = 1.37

R d il et d g a2l el ettt oy T Y s P ERREEREERRERERAY

FLOW PROCESS FROM NODE 3.00 TO NODE 4.00 1S CODE = 6

>>>>>COMPUTE STREETFLOW TRAVELTIME THRU SUBAREA<<<<<

UPSTREAM ELEVATION = 127.20 DOWNSTREAM ELEVATION = 126.50
STREET LENGTH(FEET) = 440.00 CURB HEIGHT(INCHES) = 6.
STREET HALFWIDTH(FEET) = 43.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK = 41.00
INTERIOR STREET CROSSFALL(DECIMAL) = .020
OUTSIDE STREET CROSSFALL(DECIMAL) = .080

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

**TRAVELTIME COMPUTED USING MEAN FLOW(CFS) = 15.71%
STREETFLOW MODEL RESULTS:

NOTE: STREETFLOW EXCEEDS TOP OF CURB.

THE FOLLOWING STREETFLOW RESULTS ARE BASED ON THE ASSUMPTION

‘THAT KEGLIBLE FLOW OCCURS OUTSIDE OF THE STREET CHANNEL.

11.3-10




THAT IS, ALL FLOW ALONG THE PARKWAY, ETC., IS NEGLECTED.
STREET FLOWDEPTH(FEET) = .75
HALFSTREET FLOCOWIDTH(FEET) =  29.87
AVERAGE FLOW VELOCITY(FEET/SEC.) =  1.73
PROOUCT OF DEPTHRVELOCITY =  1.30
’smou TRAVELTIME(NIN) =  4.24  TCCMIN) = 17.84

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.455
“USER SPECIFIED(SUBAREA):
COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .9200
SUBAREA AREA(ACRES) = 2.20  SUBAREA RUNOFF(CFS) = 4.97
SUMMED AREA(ACRES) = 6.80 TOTAL RUNOFF(CFS) = 18.18
END OF SUBAREA STREETFLOW HYDRAULICS: ==
DEPTH(FEET) = .78  MALFSTREET FLOODWIDTH(FEET) = 31.15

FLOW VELOCITY(FEET/SEC.) = 1.84 DEPTH*VELOCITY = 1.44

P2 T T e 2 e e e e T A R 2 R e LT el d s e d st a ittt ad s

FLOW PROCESS FROM NODE 4.00 TO NODE 5.00 1S CODE = 6
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>>>>>COMPUTE STREETFLOW TRAVELTIME THRU SUBAREA<<<<<

UPSTREAM ELEVATION = 126.50 DOWNSTREAM ELEVATION = 124.50
STREET LENGTH(FEET) = 380.00 CURB HEIGHT(INCHES) = 6.
STREET HALFWIDTH(FEET) = 43.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK = 41.00
INTERIOR STREET CROSSFALL(DECIMAL) .020
OUTSIDE STREET CROSSFALL(DECIMAL) .080

.CIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

**TRAVELTIME COMPUTED USING MEAN FLOW(CFS) =  20.51
STREETFLOW MODEL RESULTS:

NOTE: STREETFLOW EXCEEDS TOP OF CURB.
THE FOLLOWING STREETFLOW RESULTS ARE BASED ON THE ASSUMPTION
THAT NEGLIBLE FLOW OCCURS OUTSIDE OF THE STREET CHANNEL.
 THAT IS, ALL FLOW ALONG THE PARKWAY, ETC., IS NEGLECTED.
STREET FLOWDEPTH(FEET) = .68
HALFSTREET FLOODWIDTH(FEET) = 26.02
AVERAGE FLOW VELOCITY(FEET/SEC.) =  2.95
PRODUCT OF DEPTHEVELOCITY =  2.00

STREETFLOW TRAVELTIME(MIN) = 2.14 TC(MIN) = 19.9%9

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.299
*USER SPECIFIED(SUBAREA):
COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .9200
SUBAREA AREACACRES) = 2.20  SUBAREA RUNOFF(CFS) = 4.65
SUMMED AREA(ACRES) = 9.00  TOTAL RUNOFF(CFS) = 22.84
END OF SUBAREA STREETFLOW HYDRAULICS:
DEPTH(FEET) = .70 HALFSTREET FLOODWIDTH(FEET) = 27.30
FLOW VELOCITY(FEET/SEC.) = 2.99 DEPTH*VELOCITY = 2,10
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OW PROCESS FROM NOOE 5.00 TO NODE 6.00 IS CODE = 6

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

#>>>>COMPUTE STREETFLOW TRAVELTIME THRU SUBAREA<<<<<

UPSTREAM ELEVATION = 124.50 DOWNSTREAM ELEVATION = 122.40
11.3-11



STREET LENGTH(FEET) = 1000.00 CURB HEIGHTC(INCHES) = 6.
STREET HALFWIDTH(FEET) = 43.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK = 41.00
INTERIOR STREET CROSSFALL(DECIMAL) = .020
OUTSIDE STREET CROSSFALL(DECIMAL) = .080

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

**TRAVELTIME COMPUTED USING MEAN FLOW(CFS) = 29.39
STREETFLOW MODEL RESULTS:

NOTE: STREETFLOM EXCEEDS TOP OF CURB.
THE FOLLOWING STREETFLOW RESULTS ARE BASED ON THE ASSUMPTION
THAT NEGLIBLE FLOW OCCURS OUTSIDE OF THE STREET CHANNEL.
THAT IS, ALL FLOM ALONG THE PARKWAY, ETC., 1S NEGLECTED.
STREET FLOWDEPTH(FEET) = .87
HALFSTREET FLOODWIDTH(FEET) = 35.63
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.28
PRODUCT OF DEPTHEVELOCITY = 1.98

STREETFLOW TRAVELTIME(MIN) = 7.30 TC(MIN) = 27.28

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.919
*USER SPECIFIED(SUBAREA):
COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .9200
SUBAREA AREA(ACRES) = 7.40  SUBAREA RUMOFF(CFS) = 13.06
SUMMED AREACACRES) = 16.40 TOTAL RUNOFF(CFS) = 35.90
END OF SUBAREA STREETFLOW HYDRAULICS:
DEPTH(FEET) = .92 HALFSTREET FLOOOWIDTH{FEET) = 38.20
FLOW VELOCITY(FEET/SEC.) = 2.43 DEPTH*VELOCITY = 2.24
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FLOW PROCESS FROM NODE 6.00 TO NODE 7.00 1s CODE = 6
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>>>>>CQ4PUTE STREETFLOW TRAVELTIME THRU SUBAREA<<<<<

UPSTREAM ELEVATION = 122.40 .DOMWNSTREAM ELEVATION = 120.00
STREET LENGTH(FEET) = 1410.00 CURB HEIGHT(INCHES) = 6.
STREET HALFWIDTH(FEET) = 43.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK = 41.00
INTERIOR STREET CROSSFALL(DECIMAL) = .020
OUTSIDE STREET CROSSFALL(DECIMAL) = .080

SPECIFIED' NUMBER OF HALFSTREETS CARRYING. RUNOFF = 1

**TRAVELTIME COMPUTED USING MEAN FLOM(CFS) = 43.25
STREETFLOW MODEL RESULTS:

NOTE: STREETFLOW EXCEEDS TOP OF CURB.
THE FOLLOWING STREETFLOW RESULTS ARE BASED ON THE ASSUMPTION
THAT NEGLIBLE FLOW OCCURS OUTSIDE OF THE STREET CHANMEL.
THAT IS, ALL FLOW ALONG THE PARKWAY, ETC., IS NEGLECTED.
STREET FLOWDEPTH(FEET) = 1.01
HALFSTREET FLOOOWIDTH(FEET) = 42.68
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.35
PRODUCT OF DEPTHEVELOCITY = 2.38

STREETFLOW TRAVELTIME(MIN) = 9.99 TC(MIN) = 37.27

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.601

*USER SPECIFIED(SUBAREA):
11.3-12



COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .9200

SUBAREA AREA(ACRES) =  10.00  SUBAREA RUNOFF(CFS) = 14.73
SUMMED AREA(ACRES) = 26.40  TOTAL RUNOFF(CFS) = 50.63
END OF SUBAREA STREETFLOW HYDRAULICS: -
DEPTH(FEET) = 1.02 HALFSTREET FLOODWIDTH(FEET) = 43.00
‘ VELOCITY(FEET/SEC.) = 2.32 DEPTH*VELOCITY = 2.36
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FLOW PROCESS FROM NODE 7.00 TO NOOE 8.00 IS CODE = 6

>>>>>COMPUTE STREETFLOW TRAVELTIME THRU SUBAREA<<<<<

UPSTREAM ELEVATION = 120.00 DOWNSTREAM ELEVATION = 110.00
STREET LENGTH(FEET) = 760.00 CURB HEIGHT(INCHES) = 6.
STREET HALFWIDTH(FEET) = 43.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK = 41.00
INTERIOR STREET CROSSFALL(DECIMAL) = .020
OUTSIDE STREET CROSSFALL(DECIMAL) = .080

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

S*TRAVELTIME COMPUTED USING MEAN FLOW(CFS) = 52.76
STREETFLOW MODEL RESULTS:
NOTE: STREETFLOW EXCEEDS TOP OF CURB.
THE FOLLOWING STREETFLOW RESULTS ARE BASED ON THE ASSUMPTION
THAT NEGLIBLE FLOW OCCURS OUTSIDE OF THE STREET CHANNEL.
THAT IS, ALL FLOW ALONG THE PARKWAY, ETC., IS NEGLECTED.
STREET FLOWDEPTH(FEET) = .78
HALFSTREET FLOODWIDTH(FEET) = 31.15
. AVERAGE FLOW VELOCITY(FEET/SEC.) = 5.34
PRODUCT OF DEPTHEVELOCITY = 4.16
STREETFLOW TRAVELTIME(MIN) = 2.37 TC(MIN) = 39.64

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.545
"USER SPECIFIED(SUBAREA):
COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = 9200
SUBAREA AREA(ACRES) = 3.00 SUBAREA RUNOFF(CFS) = 4.26
SUMMED AREA(ACRES) = 29.40  TOTAL RUNOFF(CFS) = 54.90
END OF SUBAREA STREETFLOW HYDRAULICS:
DEPTH(FEET) = .79 HALFSTREET FLOODWIDTH(FEET) = 31.79
FLOW VELOCITY(FEET/SEC.) = 5.34 DEPTH*VELOCITY = 4.23
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FLOW PROCESS FROM NODE 8.00 TO NODE 9.00 IS COOE = 6

>>>>>COMPUTE STREETFLOW TRAVELTIME THRU SUBAREA<<<<<

UPSTREAM ELEVATION = 110.00 DOWNSTREAM ELEVATION = 95.00
STREET LENGTH(FEET) = 650.00 CURB HEIGHT(INCHES) = 6.
STREET HALFWIDTH(FEET) = 43.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK = 41.00

NTERIOR STREET CROSSFALL(DECIMAL) = .020
SIDE STREET CROSSFALL(DECIMAL) = .080

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1
11.3-13




**TRAVELTIME COMPUTED USING MEAN FLOW(CFS) = 57.40
STREETFLOW MODEL RESULTS:

NOTE: STREETFLOW EXCEEDS TOP OF CURB.
THE FOLLOWING STREETFLOW RESULTS ARE BASED ON THE ASSUMPTION
THAT MEGLIBLE FLOW OCCURS OUTSIDE OF THE STREET CHANNEL.
THAT 1S, ALL FLOW ALONG THE PARKWAY, ETC., 1S NEGLECTED.
STREET FLOWDEPTH(FEET) = .74
HALFSTREET FLOOOWIDTH(FEET) = 29.23
AVERAGE FLOW VELOCITY(FEET/SEC.) = 6.59
PRODUCT OF DEPTHEVELOCITY = 4.88

STREETFLOM TRAVELTIME(MIN) = 1.64 TC(MIN) = 41.29

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.509
SUSER SPECIFIED(SUBAREA):
COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .9200
SUBAREA AREA(ACRES) = 3.60 SUBAREA RUNOFF(CFS) = 5.00

SUMMED AREACACRES) = 33.00 TOTAL RUNOFF(CFS) = 59.89
END OF SUBAREA STREETFLOW HYDRAULICS:
DEPTH(FEET) = .75 HALFSTREET FLOODWIDTH(FEET) = 29.87

FLOW VELOCITY(FEET/SEC.) = 6.59 DEPTH*VELOCITY =  4.96
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FLOW PROCESS FROM NODE 9.00 TO NODE 10.00 IS CODE = &

>>>>>COMPUTE STREETFLOW TRAVELTIME THRU SUBAREA<<<<<

UPSTREAM ELEVATION = 95.00 DOWNSTREAM ELEVATION = 85.00
STREET LENMGTH(FEET) = 850.00 CURB HEIGHT(INCHES) = 6.
STREET RALFWIDTH(FEET) = 43.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK = 41.00
INTERIOR STREET CROSSFALL(DECIMAL) .020
OQUTSIDE STREET CROSSFALL(DECIMAL) .080

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

**TRAVELTIME COMPUTED USING MEAN FLOW(CFS) =  63.37
STREETFLOW MODEL RESULTS:

NOTE: STREETFLOW EXCEEDS TOP OF CURB.
TRE FOLLOWING STREETFLOW RESULTS ARE BASED ON THE ASSUMPTION
- TRAT NEGLIBLE FLOW OCCURS QUTSIDE OF THE STREET CHANNEL.
THAT 1S, ALL FLOW ALONG THE PARKWAY, ETC., 1S NEGLECTED.
STREET FLOWDEPTH(FEET) = .84
HALFSTREET FLOODWIDTH(FEET) = 34.35
AVERAGE FLOW VELOCITY(FEET/SEC.) = 5.29
PRODUCT OF DEPTHEVELOCITY = 4.46

STREETFLOW TRAVELTIME(MIN) = 2,68 TC(MIN) = 43.96

25 YEAR RAINFALL INTENSITYCINCH/HOUR) = 1.455
*USER SPECIFIED(SUBAREA):
COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .9200

SUBAREA AREA(ACRES) = 5.20 SUBAREA RUNOFF(CFS) = 6.96
SUMMED AREA(ACRES) = 38.20 TOTAL RUNOFF(CFS) = g

END OF SUBAREA STREETFLOW HYDRAULICS:
DEPTH(FEET) = .86 HALFSTREET FLOODWIDTH(FEET) = 34.99
FLOW VELOCITY(FEET/SEC.) = 5.38 DEPTH*VELOCITY =  4.61

EXD OF STUDY SUMMARY:
PEAK FLOW RATE(CFS) = 66.85 Tc(MIN.) = 43.96 11.3-14
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM BASED ON
RIVERSIDE COUNTY FLOOD CONTROL & WATER CONSERVATION DISTRICT
(RCFCAWCD) 1978 HYDROLOGY MANUAL
(c) Copyright 1982-96 Advanced Engineering Software (aes)
Ver. 1.5A Release Date: 01/01/96 License ID 1264

Analysis prepared by:

Robert Bein, William Frost & Associates
74-410 Highway 111
Palm Desert, Ca. 92260
(619) 346-7481 : Fax (619) 346-8315
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* runoff calcs for parcels 1,3,4,85 PE€vVelope D
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FILE NAME: PMSPORTS.DAT
TIME/OATE OF STUDY: 10:10 472171998

_ USER SPECIFIED STORM EVENT(YEAR) = 100.00"
SPECIFIED MINIMUM PIPE SIZECINCH) = 18.00
SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = .95
10-YEAR STORM 10-MINUTE INTENSITYCINCH/HOUR) = 2.830
10-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) = 1.000
100-YEAR STORM 10-MINUTE INTENSITY(INCH/HOUR) 4.520
100-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) 1.600
SLOPE OF 10-YEAR INTENSITY-DURATION CURVE =  .5805893
SLOPE OF 100-YEAR INTENSITY-DURATION CURVE = .5796024
COMPUTED RAINFALL INTENSITY DATA:
STORM EVENT = 100.00 1-HOUR INTENSITY(INCH/HOUR) = 1.6000
SLOPE OF INTENSITY DURATION CURVE = 5796
RCFCEWCD HYDROLOGY MANUAL "C"-VALUES USED
NOTE: COMPUTE CONFLUENCE VALUES ACCORDING TO RCFCEWCD HYDROLOGY MANUAL
AND IGNORE OTHER CONFLUENCE COMBINATIONS FOR DOWNSTREAM ANALYSES
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FLOW PROCESS FROM NODE 1.00 TO NODE 2.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

ASSUMED INITIAL SUBAREA UNIFORM
DEVELOPMENT 1S COMMERCIAL
TC = K* [(LENGTH**3)/(ELEVATION CHANGE))** 2
INITIAL SUBAREA FLOW-LENGTH =  420.00

UPSTREAM ELEVATION = 130.00
DOWNSTREAM ELEVATION = 128.30
ELEVATION DIFFERENCE = 1.70

TC = .303*[C 420.00**3)/¢  1.70))**.2 =  10.220
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.463
USER SPECIFIED(SUBAREA):
COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .9200
SUBAREA RUNOFF(CFS) = 9.03 11.3-16




TOTAL AREA(ACRES) = 2.20 TOTAL RUNOFF(CFS) = 9.03
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FLOW PROCESS FROM NODE 2.00 1O NOOE 3.00 1S COOE = 6

>COMPUTE STREETFLOM TRAVELTIME THRU SUBAREA<<<<<

UPSTREAM ELEVATION = 128.30 DOWNSTREAM ELEVATION = 127.20
STREET LENGTH(FEET) = 400.00 CURB HEIGHT(INCHES) = 6.
STREET HALFWIDTH(FEET) = 43.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK = 41.00
IMTERIOR STREET CROSSFALL(DECIMAL) = .020
OUTSIDE STREET CROSSFALL(DECIMAL) = .080

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

**TRAVELTIME COMPUTED USING MEAN FLOW(CFS) = 13.25
STREETFLOW MODEL RESULTS:

NOTE: STREETFLOW EXCEEDS TOP OF CURB.
THE FOLLOMING STREETFLOW RESULTS ARE BASED ON THE ASSUMPTION
THAT NEGLIBLE FLOW OCCURS OUTSIDE OF THE STREET CHANNEL.
THAT IS, ALL FLOW ALONG THE PARKWAY, ETC., 1S NEGLECTED.
STREET FLOWDEPTH(FEET) = .65
HALFSTREET FLOODWIDTH(FEET) = 24.74
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.1
PRODUCT OF DEPTHAVELOCITY = 1.37

STREETFLOW TRAVELTIME(MIN) = 3.17 TC(MIN) = 13.39

R SPECIFIED(SUBAREA):
COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .9200
SUBAREA AREA(ACRES) = 2.40  SUBAREA RUNOFF(CFS) = 8.43
SUMMED AREA(ACRES) = 4.60 TOTAL RUNOFF(CFS) = 17.46
END OF SUBAREA STREETFLOW HYDRAULICS:
DEPTH(FEET) = .72 HALFSTREET FLOODWIDTH(FEET) = 27.95
FLOW VELOCITY(FEET/SEC.) = 2.19 DEPTH*VELOCITY = 1.56

‘ YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.817
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FLOW PROCESS FROM NODE 3.00 TO NODE 4.00 1S CODE = 6

>>>>>COMPUTE STREETFLOWM TRAVELTIME THRU SUBAREA<<<<<

UPSTREAM ELEVATION = 127.20 DOMNSTREAM ELEVATION = 126.50
STREET LENGTH(FEET) = 440.00 CURB HEIGHTCINCHES) = 6.
STREET HALFWIDTH(FEET) = 43.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK = 41.00
INTERIOR STREET CROSSFALL(DECIMAL) .020
OUTSIDE STREET CROSSFALL(DECIMAL) .080

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

TREETFLOW MODEL RESULTS:
NOTE: STREETFLOW EXCEEDS TOP OF CURB.
THE FOLLOWING STREETFLOW RESULTS ARE BASED ON THE ASSUMPTION
THAT NREGLIBLE FLOW OCCURS OUTSIDE OF THE STREET CHANNEL.
11.3-17

‘ **TRAVELTIME COMPUTED USING MEAN FLOW(CFS) = 20.79




THAT 1S, ALL FLOW ALONG THE PARKWAY, ETC., 1S NEGLECTED.
STREET FLOWDEPTH(FEET) = .B2
HALFSTREET FLOODWIDTH(FEET) = 33.07
AVERAGE FLOW VELOCITY(FEET/SEC.) = 1.87
PRODUCT OF DEPTHEVELOCITY = 1.53
STREETFLOW TRAVELTIME(MIN) = 3.92 TC(MIN) = 17.30

100 YEAR RAINFALL INTENSITYCINCH/HOUR) = 3.289

*USER SPECIFIED(SUBAREA):

COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .9200

SUBAREA AREACACRES) =  2.20 SUBAREA RUNOFF(CFS) =  6.66
SUMMED AREA(ACRES) =  6.80 TOTAL RUNOFF(CFS) =  24.12
END OF SUBAREA STREETFLOW HYDRAULICS: —_
DEPTHCFEET) = .86 HALFSTREET FLOODWIDTH(FEET) = 34.99
FLOW VELOCITYCFEET/SEC.) = 1.94 DEPTH*VELOCITY =  1.66
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FLOW PROCESS FROM NODE 4.00 TO NODE 5.00 1S CODE = 6

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

>>>>>COMPUTE STREETFLOW TRAVELTIME THRU SUBAREA<<<<<

UPSTREAM ELEVATION = 126.50 DOWNSTREAM ELEVATION = 124.50
STREET LENGTH(FEET) = 380.00 CURB HEIGHT(INCHES) = 6.
STREET HALFWIDTH(FEET) = 43.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK = 41.00
INTERIOR STREET CROSSFALL(DECIMAL) =  .020
OUTSIDE STREET CROSSFALL(DECIMAL) = .080

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

**TRAVELTIME COMPUTED USING MEAN FLOM(CFS) = 27.25
STREETFLOW MODEL RESULTS:

NOTE: STREETFLOW EXCEEDS TOP OF CURB.
THE FOLLOWING STREETFLOW RESULTS ARE BASED ON THE ASSUMPTION
THAT NEGLIBLE FLOW OCCURS OUTSIDE OF THE STREET CHANNEL.
THAT 1S, ALL FLOW ALONG THE PARKWAY, ETC., IS NEGLECTED.
STREET FLOWDEPTH(FEET) = .74
HALFSTREET FLOODWIDTH(FEET) = 29.23
AVERAGE FLOW VELOCITY(FEET/SEC.) = 3.13
PRODUCT OF DEPTHEVELOCITY = 2.32

STREETFLOW TRAVELTIME(MIN) = 2.03 TC(MIN) = 19.33

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.085

"USER SPECIFIED(SUBAREA):
COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .9200
SUBAREA AREA(ACRES) = 2.20 SUBAREA RUNOFF(CFS) = 6.24
SUMMED AREA(ACRES) = 9.00 TOTAL RUNOFF(CFS) = 30.36
END OF SUBAREA STREETFLOW HYDRAULICS:
DEPTH(FEET) = .77 HALFSTREET FLOODWIDTH(FEET) = 30.51
FLOW VELOCITY(FEET/SEC.) = 3.20 DEPTH*VELOCITY = 2.46
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FLOW PROCESS FROM NODE 5.00 TO NODE 6.00 1S CODE = 6

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

>>>>>COMPUTE STREETFLOW TRAVELTIME THRU SUBAREA<<<<<

UPSTREAM ELEVATION =  124.50 DOWNSTREAM ELEVATION =  122.40
11.3-18



STREET LENGTH(FEET) = 1000.00 CURB HEIGHT(INCHES) = 6.
STREET HALFWIDTH(FEET) = 43.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK = 41.00
INTERIOR STREET CROSSFALL(DECIMAL) =  .020
"E STREET CROSSFALL(DECIMAL) = .080

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

**TRAVELTIME COMPUTED USING MEAN FLOW(CFS) = 39.19
STREETFLOM NODEL RESULTS:

NOTE: STREETFLOM EXCEEDS TOP QF CURB.
THE FOLLOWING STREETFLOW RESULTS ARE BASED ON THE ASSUMPTION
THAT NEGLIBLE FLOW OCCURS OUTSIDE OF THE STREET CHANNEL.
THAT IS, ALL FLOW ALONG THE PARKWAY, ETC., 1S NEGLECTED.
STREET FLOWDEPTH(FEET) = .95
HALFSTREET FLOODWIDTH(FEET) = 39.48
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.49
PRODUCT OF DEPTH&VELOCITY = 2.35

STREETFLOW TRAVELTIME(MIN) = 6.70 TC(MIN) = 26.03

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.596

*USER SPECIFIED(SUBAREA):

COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .9200

SUBAREA AREA(ACRES) = 7.40  SUBAREA RUNOFF(CFS) = 17.68
SUMMED AREA(ACRES) = 16.40 TOTAL RUNOFF(CFS) = 48.04
END OF SUBAREA STREETFLOW HYDRAULICS:

DEPTH(FEET) = 1.01  HALFSTREET FLOOOWIDTH(FEET) = 42.68
FLOW VELOCITY(FEET/SEC.) = 2.61 DEPTH*VELOCITY = 2.64
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rLOW PROCESS FROM NOOE 6.00 TO NOOE 7.00 1S COOE = 6

>>>>>COMPUTE STREETFLOW TRAVELTIME THRU SUBAREA<<<<<

UPSTREAM ELEVATION = 122.40 DOWNSTREAM ELEVATION = 120.00
STREET LENGYH(FEET) = 1410.00 CURB HEIGHT(INCHES) = 6.
STREET HALFWIDTH(FEET) = 43.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK = 41.00
INTERIOR STREET CROSSFALL(DECIMAL) = .020
OUTSIDE STREET CROSSFALL(DECIMAL) .080

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

®*TRAVELTIME COMPUTED USING MEAN FLOW(CFS) = 57.91
C&ESTREETFLOW SPLITS OVER STREET-CROWN***

FULL DEPTH(FEET) = 1.02  FLOODWIDTH(FEET) = 43.00
FULL HALF-STREET VELOCITY(FEET/SEC.) = 2.32
SPLIT DEPTH(FEET) = .73 SPLIT FLOOOWIDTH(FEET) = 28.59

SPLIT FLOW(CFS) = 14.56  SPLIT VELOCITY(FEET/SEC.) =  1.75
STREETFLOW MODEL RESULTS:
NOTE: STREETFLOW EXCEEDS TOP OF CURE.
THE FOLLOWING STREETFLOW RESULTS ARE BASED ON THE ASSUMPTION
THAT NEGLIBLE FLOW OCCURS OUTSIDE OF THE STREET CHANNEL.
‘ THAT 1S, ALL FLOW ALONG THE PARKWAY, ETC., 1S NEGLECTED.
STREET FLOWDEPTH(FEET) = 1.02
HALFSTREET FLOODWIDTH(FEET) =  43.00
AVERAGE FLOW VELOCITY(FEET/SEC.) =  2.32 11.3-19




PRODUCT OF DEPTHRVELOCITY = 2.36
STREETFLOW TRAVELTIME(MIN) = 10.12 TC(MIN) = 36.14 -

100 YEAR RAINFALL INTENSITYCINCH/HOUR) = 2.146

SUSER SPECIFIED(SUBAREA):

COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .9200

SUBAREA AREA(ACRES) = 10.00  SUBAREA RUNOFF(CFS) = 19.75
SUMMED AREACACRES) = 26.40  TOTAL RUNOFF(CFS) = 67.79
END OF SUBAREA STREETFLOW HYDRAULICS: -_
DEPTH(FEET) = 1.02 HALFSTREET FLOODWIDTH(FEET) = 43.00
FLOW VELOCITY(FEET/SEC.) = 2.32 DEPTH*VELOCITY = 2.36
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FLOW PROCESS FROM NODE 7.00 TO NODE 8.00 IS CODE = 6

>>>>>COMPUTE STREETFLOW TRAVELTIME THRU SUBAREA<<<<<

UPSTREAM ELEVATION = 120.00 DOWNSTREAM ELEVATION = 110.00
STREEY LENGTH(FEET) = 760.00 CURB MEIGHT(INCHES) = 6.
STREET HALFWIDTH(FEET) = 43.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK = 41.00
INTERIOR STREET CROSSFALL(DECIMAL) .020
OQUTSIDE STREET CROSSFALL(DECIMAL) .080

SPECIFIED NUMBER OF MALFSTREETS CARRYING RUNOFF = 1

**TRAVELTIME COMPUTED USING MEAN FLOW(CFS) =  70.65

STREETFLOW MODEL RESULTS: .
NOTE: STREETFLOW EXCEEDS TOP OF CURB.
THE FOLLOWING STREETFLOW RESULTS ARE BASED ON THE ASSUMPTION
THAT NEGLIBLE FLOW OCCURS OUTSIDE OF THE STREET CHANNEL.
THAT 1S, ALL FLOW ALONG THE PARKWAY, ETC., 1S NEGLECTED.
STREET FLOWDEPTH(FEET) = .86
HALFSTREET FLOODWIDTH(FEET) = 34.99
AVERAGE FLOW VELOCITY(FEET/SEC.) = 5.69
PRODUCT OF DEPTH&VELOCITY = 4.87

STREETFLOW TRAVELTIME(MIN) = 2.23 TC(MIN) = 38.37

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.073

*USER SPECIFIED(SUBAREA): i

COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .9200
SUBAREA AREA(ACRES) = 3.00 SUBAREA RUNOFF(CFS) = 5.72
SUMMED AREA(ACRES) = 29.40 TOTAL RUNOFF(CFS) = 73.5%
END OF SUBAREA STREETFLOW HYDRAULICS:

DEPTH(FEET) = .87 HALFSTREET FLOODMWIDTH(FEET) = 35.63
FLOW VELOCITY(FEET/SEC.) = 5.71 DEPTH*VELOCITY = 4.9
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FLOW PROCESS FROM NODE 8.00 TO NODE 9.00 IS CODE = 6

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

»>>>>COMPUTE STREETFLOW TRAVELTIME THRU SUBAREA<<<<<

UPSTREAM ELEVATION = 110.00 DOWNSTREAM ELEVATION = 95.00
STREET LENGTH(FEET) = 650.00 CURB HEIGHT(INCHES) = 6.
STREET MALFWIDTH(FEET) = 43.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK = 41.00 11.3-20



INTERIOR STREET CROSSFALL(DECIMAL) = .020
OUTSIDE STREET CROGSFALL(DECIMAL) = .080

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

**TRAVELTIME COMPUTED USING MEAN FLOM(CFS) = 76.86
REETFLOW MODEL RESULTS:

NOTE: STREETFLOW EXCEEDS TOP OF CURB.
THE FOLLOWING STREETFLOW RESULTS ARE BASED ON THE ASSUMPTION
THAT NEGLIBLE FLOW OCCURS DUTSIDE OF THE STREET CHANNEL.
THAT 1S, ALL FLOW ALONG THE PARKWAY, ETC., IS NEGLECTED.
STREET FLOWDEPTH(FEET) = .80
HALFSTREET FLOODWIDTH(FEET) = 32.43
AVERAGE FLOW VELOCITY(FEET/SEC.) = 7.19
PRODUCT OF DEPTHAVELOCITY = 5.79

STREETFLOW TRAVELTIME(MIN) = 1.51 TC(MIN) = 39.88

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.028

*USER SPECIFIED(SUBAREA):

COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = ,9200

SUBAREA AREA(ACRES) = 3.60 SUBAREA RUNOFF(CFS) = 6.7
SUMMED AREACACRES) = 33.00 TOTAL RUNOFF(CFS) = 80.22
END OF SUBAREA STREETFLOW HYDRAULICS:

DEPTH(FEET) = .B2 HALFSTREET FLOODWIDTH(FEET) = 33.07
FLOW VELOCITY(FEET/SEC.) = 7.22 DEPTH*VELOCITY = 5.91
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FLOW PROCESS FROM NODE 9.00 TO NODE 10.00 1S COOE = 6

QN:WPUTE STREETFLOW TRAVELTIME THRU SUBAREA<<<<<

~STREAM ELEVATION = 95.00 DOWNSTREAM ELEVATION = 85.00
STREET LENGTH(FEET) = 850.00 CURB HEIGHT(INCHES) = 6.
STREET HALFWIDTH(FEET) = 43.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAX = 41.00
INTERIOR STREET CROSSFALL(DECIMAL) = .020
OUTSIDE STREET CROSSFALL(DECIMAL) = .080

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

**TRAVELTIME COMPUTED USING MEAN FLOW(CFS) =  84.90
STREETFLOW MODEL RESULTS:

NOTE: STREETFLOW EXCEEDS TOP OF CURB.
THE FOLLOWING STREETFLOW RESULTS ARE BASED ON THE ASSUMPTION
THAT NEGLIBLE FLOW OCCURS OUTSIDE OF THE STREET CHANNEL.
THAT 1S, ALL FLOW ALONG THE PARKWAY, ETC., 1S NEGLECTED.
STREET FLOWDEPTH(FEET) = .92
HALFSTREET FLOODWIDTH(FEET) = 38.20
AVERAGE FLOW VELOCITY(FEET/SEC.) = 5.75
PRODUCT OF DEPTHRVELOCITY = 5.29

STREETFLOW TRAVELTIME(MIN) = 2.46 TC(MIN) = 42.34

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.958
*USER SPECIFIED(SUBAREA):
ERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .9200
EA AREA(ACRES) = 5.20 SUBAREA RUNOFF(CFS) = 9.37
SUMMED AREACACRES) = 38.20 TOTAL RUNOFF(CFS) = 89.59
END OF SUBAREA STREETFLOW HYDRAULICS: - 11.3-21




OEPTH(FEET) = .95  HALFSTREET FLOODWIDTH(FEET) = 39.48
FLOW VELOCITY(FEEY/SEC.) = 5.69 DEPTH*VELOCITY = 5.38

END OF STUDY SUMMARY:
PEAK FLOM RATE(CFS) = 89.59 Tc(MIK.) = 42.34
TOTAL AREA(ACRES) = 38.20

END OF RATIONAL METHOD ANALYSIS

11.3-22
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM BASED ON
RIVERSIDE COUNTY FLOOD CONTROL & WATER CONSERVATION DISTRICT
(RCFCEWCD) 1978 HYDROLOGY MANUAL
. (¢) Copyright 1982-96 Advanced Engineering Software (aes)
Ver. 1.5A Release Date: 01/01/96 License ID 1264

Analysis prepared by:

Robert Bein, William Frost & Associates
74-410 Highway 111
Palm Desert, Ca. 92260
(619) 346-7481 : Fax (619) 346-8315
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* RUNOFF CALC FOR PARCELS 2 & &
* UNDEVELOPED
* 100 YEARS EVENT
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FILE NAME: PMSPORT2.DAT
TIME/DATE OF STUDY: 13: 7 4/27/1998

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

USER SPECIFIED STORM EVENT(YEAR) = 100.00
SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00
SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = .95
10-YEAR STORM 10-MINUTE INTENSITY(INCH/HOUR) = 2.830
YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) = 1.000

YEAR STORM 10-MINUTE INTENSITY(INCH/HOUR) = &.520
400-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) = 1.600
SLOPE OF 10-YEAR INTENSITY-DURATION CURVE =  .5805893
SLOPE OF 100-YEAR INTENSITY-DURATION CURVE =  .5796024

COMPUTED RAINFALL INTENSITY DATA:

STORM EVENT = 100.00 1-HOUR INTENSITY(INCH/HOUR) = 1.6000

SLOPE OF INTENSITY DURATION CURVE = .5796

RCFCAWCD HYDROLOGY MANUAL “C“-VALUES USED

NOTE: COMPUTE CONFLUENCE VALUES ACCORDING TO RCFCEWCD HYDROLOGY MANUAL
AND IGNORE OTHER CONFLUENCE COMBINATIONS FOR DOWNSTREAM ANALYSES

LA i i i i d e i dd e a2 22Tt 2222l ettt 2 aRiddiladisdlsy, )

FLOW PROCESS FROM NQDE 1.00 TO NODE 2.00 IS COOE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

ASSUMED INITIAL SUBAREA UNIFORM

DEVELOPMENT 1S: UNDEVELOPED WITH POOR COVER
TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**.2
INITIAL SUBAREA FLOW-LENGTH = 3100.00

UPSTREAM ELEVATION = 145.00
DOWNSTREAM ELEVATION = 120.00
ELEVATION DIFFERENCE = 25.00

0 YEAR RAINFALL INTENSITYCINCH/HOUR) = 2.194
L CLASSIFICATION 1§ "B"
UNDEVELOPED WATERSHED RUNOFF COEFFICIENT = .6091
SUBAREA RUNOFF(CFS) =  163.57 11.3-23

Ij = .533*{( 3100.00%*3)/( 25.00)1**.2 = 34.804
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM BASED ON
RIVERSIDE COUNTY FLOOD CONTROL & WATER CONSERVATION DISTRICY
(RCFCAWCD) 1978 HYDROLOGY MANUAL
. (c) Copyright 1982-96 Advanced Engineering Software (aes)
ver. 1.5A Release Date: 01/01/96 License 1D 1264

Analysis prepared by:

Robert Bein, William Frost & Associates
74-410 Highway 111
Palm Desert, Ca. 92260
(619) 346-7481 : Fax (619) 346-8315
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* RUNOFF CALC FOR PARCELS 2 & 6
* UNDEVELOPED
* 25 YEARS EVENT
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FILE NAME: PMSPORT2.DAT
TIME/DATE OF STUDY: 13: 8  4/27/1998

USER SPECIFIED STORM EVENT(YEAR) = 25.00
SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00
SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = .95
10-YEAR STORM 10-MINUTE INTENSITY(INCH/HOUR) = 2.830
EAR STORM 60-MINUTE INTENSITY(INCH/HOUR) = 1.000
YEAR STORM 10-MINUTE INTENSITY(INCH/HOUR) = 4,520
JO-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) = 1.600
SLOPE OF 10-YEAR INTENSITY-DURATION CURVE =  .5805893
SLOPE OF 100-YEAR INTENSITY-DURATION CURVE =  .5796024
COMPUTED RAINFALL INTENSITY DATA:
STORM EVENT = 25.00 1-HOUR INTENSITY(INCH/HOUR) = 1.2145
SLOPE OF INTENSITY DURATION CURVE = .5804
RCFCAWCD HYDROLOGY MANUAL “C"-VALUES USED
NOTE: COMPUTE CONFLUENCE VALUES ACCORDING TO RCFC&WCD HYDROLOGY MANUAL
AND IGNORE OTMER CONFLUENCE COMBINATIONS FOR DOWNSTREAM ANALYSES
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FLOW PROCESS FROM NODE 1.00 TO NODE 2.00 1S CoDE = 21

>>>>>RATIONRAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

ASSUMED INITIAL SUBAREA UNIFORM
DEVELOPMENT 1S: UNDEVELOPED WITH POOR COVER

TC = K*[(LENGTH**3)/(ELEVATION CHANGE))**.2

INITIAL SUBAREA FLOW-LENGTH = 3100.00

UPSTREAM ELEVATION = 145,00

DOWNSTREAM ELEVATION =  120.00

ELEVATION DIFFERENCE = 25.00

TC.= .533*[C 3100.00**3)/¢  25.00)1**.2 = 34.804

‘ YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.666

N CLASSIFICATION [§ "g"

UMDEVELOPED WATERSHED RUNOFF COEFFICIENT = .5526

SUBAREA RUNOFF(CFS) = 112,68 11.3-25




TOTAL AREA(ACRES) = 122.40  TOTAL RUNOFF(CFS) = 112.68

END OF STUDY SUMMARY:
PEAK FLOW RATE(CFS) = 112.68  Tc(MIN.) = 34.80
TOTAL AREA(ACRES) = 122.40

END OF RATIONAL METHOD ANALYSIS

11.3-26
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM BASED ON
RIVERSIDE COUNTY FLOOD COKTROL & WATER CONSERVATION DISTRICT
(RCFCEWCD) 1978 HYDROLOGY MANUAL
‘ (c) Copyright 1982-96 Advanced Engineering Software (aes)
Ver. 1.5A Release Date: 01/01/96 License ID 1264

Analysis prepared by:

Robert Bein, William Frost & Associates
74-410 Highway 111
Palm Desert, Ca. 92260
€619) 346-T481 : Fax (619) 346-8315
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* RUNOFF CALC FOR PARCEL 6
* DEVELOPED

*
'__100 YEAR EVENT
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FILE NAME: PMSPORT3.DAT
TIME/DATE OF STUDY: 14:34  4/27/1998

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:
USER SPECIFIED STORM EVENT(YEAR) = 100.00
SPECIFIED MINIMUM PIPE SIZECINCH) = 18.00
SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = .95
10-YEAR STORM 10-MINUTE INTENSITY(INCH/HOUR) = 2.830
STORM &0-MINUTE INTENSITY(INCH/HOUR) = 1.000

EAR STORM 10-MINUTE INTENSITYCINCH/HOUR) = 4.520
~0-YEAR STORM 60-MINUTE INTENSITYCINCH/HOUR) = 1.600
SLOPE OF 10-YEAR INTENSITY-DURATION CURVE =  .5805893
SLOPE OF 100-YEAR INTENSITY-DURATION CURVE =  .5796024

COMPUTED RAINFALL INTENSITY DATA:

STORM EVENT = 100.00 1-HOUR INTENSITY(INCH/HOUR) = 1.6000

SLOPE OF INTENSITY DURATION CURVE = .5796

RCFCEWCD HYDROLOGY MANUAL "C"-VALUES USED

NOTE: ‘COMPUTE CONFLUENCE VALUES ACCORDING TO RCFCEWCD HYDROLOGY MANUAL
AND IGNORE OTHER CONFLUENCE COMBINATIONS FOR DOWNSTREAM ANALYSES
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FLOW PROCESS FROM NODE 1.00 TO NODE 2.00 1s CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

ASSUMED INITIAL SUBAREA UNIFORM
DEVELOPMENT 1S CONDOMINIUM
TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**.2
INITIAL SUBAREA FLOW-LENGTH =  675.00

UPSTREAM ELEVATION = 137.00
DOWNSTREAM ELEVATION = 135.20
ELEVATION DIFFERENCE = 1.80

TC = .359*[( 675.00**3)/¢( 1.80)1**.2 15.917
’ ‘YEARMINFALL INTENSITY(INCH/HOUR) = 3.453
@R SPECIFIED(SUBAREA):
CONDOMINIUM DEVELOPMENT RUNOFF COEFFICIENT = .6000
SUBAREA RUNOFF(CFS) = 20.05
11.3-27



TOTAL AREA(ACRES) = 9.68 TOTAL RUNOFF(CFS) = 20.05
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FLOW PROCESS FROM NODE 2.00 TO NOOE 3.00 ISCOE = 6

>>>>>COMPUTE STREETFLOW TRAVELTIME THRU SUBAREA<<<<<

UPSTREAM ELEVATION = 135.00 DOWNSTREAM ELEVATION = 133.20
STREET LENGTH(FEET) = 630.00 CURB HEIGHT(INCHES) = 6.
STREET HALFWIDTH(FEET) = 24.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK = 22.00
IMTERIOR STREET CROSSFALL(DECIMAL) =  .020
OUTSIDE STREET CROSSFALL(DECIMAL) = .080

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

**TRAVELTIME COMPUTED USING MEAN FLOW(CFS) = 26.34

*E*STREET FLOWING FULL***

STREETFLOW MODEL RESULTS:

NOTE: STREETFLOW EXCEEDS TOP OF CURB.
THE FOLLOWING STREETFLOW RESULTS ARE BASED ON THE ASSUMPTION
THAT NEGLIBLE FLOW OCCURS OUTSIDE OF THE STREET CHANNEL.
THAT IS, ALL FLOW ALONG THE PARKWAY, ETC., 1S NEGLECTED.
STREET FLOWOEPTH(FEET) = .65
HALFSTREET FLOODWIDTH(FEET) = 24.00
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.14
PRODUCT OF DEPTHE&VELOCITY = 1.38

STREETFLOW TRAVELTIME(MIN) = 4.92 TC(MIN) = 20.83

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.954

*USER SPECIFIED(SUBAREA):

COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = ,7000

SUBAREA AREA(ACRES) = 6.08 SUBAREA RUNOFF(CFS) = 12.57
SUMMED AREA(ACRES) = 15.76  TOTAL RUNOFF(CFS) = 32.62
END OF SUBAREA STREETFLOM HYDRAULICS:

DEPTH(FEET) = .69 HALFSTREET FLOOOWIDTH(FEET) = 24.00
FLOW VELOCITY(FEET/SEC.) = 2.30 DEPTH*VELOCITY = 1.57
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FLOW PROCESS FROM NODE 3.00 TO NOOE 4.00 IS CODE = 6

>>>>>COMPUTE STREETFLOW TRAVELTIME THRU SUBAREA<<<<<

UPSTREAM ELEVATION = 133.20 DOWNSTREAM ELEVATION = 131.40
STREET LENGTH(FEET) = 6.86 CURB HEIGHT(INCHES) = 6.
STREET HALFWIDTH(FEET) = 24.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK = 22.00
INTERIOR STREET CROSSFALL(DECIMAL) .020
OUTSIDE STREET CROSSFALL(DECIMAL) .080

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

**TRAVELTIME COMPUTED USING MEAN FLOW(CFS) = 42.25
STREETFLOW MODEL RESULTS:

STREET FLOWDEPTH(FEET) = .48

HALFSTREET FLOODWIDTR(FEET) =  16.09 11.3-28




AVERAGE FLOW VELOCITY(FEET/SEC.) = 15.30
PRODUCT OF DEPTHRVELOCITY = 7.32
STREETFLOW TRAVELTIME(MIN) = .01 TC(MIN) = 20.84

SPECIFIED(SUBAREA):

RCIAL DEVELOPMENT RUNOFF COEFFICIENT = .9500
SUBAREA AREA(ACRES) = 6.86  SUBAREA RUNOFF(CFS) = 19.25
SUMMED AREA(ACRES) = 22.62 TOTAL RUNOFF(CFS) = 51.87
END OF SUBAREA STREETFLOW HYDRAULICS:
DEPTH(FEET) = .51 HALFSTREET FLOOOWIDTH(FEET) = 17.47
FLOW VELOCITY(FEET/SEC.) = 16.10 DEPTH*VELOCITY = 8.4

‘Ii YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.953
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FLOW PROCESS FROM NOOE 4.00 TO NODE $.00 IS COOE = 6

>>>>>COMPUTE STREETFLOW TRAVELTIME THRU SUBAREA<<<«<

UPSTREAM ELEVATION = 131.40  DOWNSTREAM ELEVATION = 129.60
STREET LENGTH(FEET) = 650.00 CURB HEIGHT(INCHES) = 6.
STREET HALFWIDTH(FEET) = 24.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK = 22.00
INTERIOR STREET CROSSFALL(DECIMAL) = .020
OUTSIDE STREET CROSSFALL(DECIMAL) = .080

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

**TRAVELTIME COMPUTED USING MEAN FLOW(CFS) = 59.84
.mser FLOWING FULL#**
REETFLOW MODEL RESULTS:
NOTE: STREETFLOW EXCEEDS TOP OF CURB.
THE FOLLOMING STREETFLOW RESULTS ARE BASED ON THE ASSUMPTION
THAT NEGLIBLE FLOW OCCURS OUTSIDE OF THE STREET CHAMNEL.
THAT IS, ALL FLOW ALONG THE PARKWAY, ETC., 1S NEGLECTED.
STREET FLOWDEPTH(FEET) = .82
HALFSTREET FLOCOWIDTH(FEET) =  24.00
AVERAGE FLOW VELOCITY(FEET/SEC.) =  2.88
PRODUCT OF DEPTHEVELOCITY =  2.37
STREETFLOW TRAVELTIME(MIN) = 3.76 TC(MIN) = 24.60

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.683
*USER SPECIFIED(SUBAREA):

COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .9600

SUBAREA AREA(ACRES) = 6.20  SUBAREA RUNOFF(CFS) = 15.97
SUMMED AREACACRES) = 28.82 TOTAL RUNOFF(CFS) = 67.84
END OF SUBAREA STREETFLOW HYDRAULICS:
DEPTHCFEET) = .B4  HALFSTREET FLOODWIDTH(FEET) = 24.00
FLOW VELOCITY(FEET/SEC.) = 3.13 DEPTH*VELOCITY = 2.63
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FLOW PROCESS FROM NODE 5.00 TO NODE 6.00 Is COOE = 6

‘N:NPUTE STREETFLOW TRAVELTIME THRU SUBAREA<<<<<

TREAM ELEVATION =  129.60 DOWNSTREAN ELEVATION =  126.80
STREET LENGTH(FEET) = 980.00 CURB HEIGHTCINCHES) = 6.
STREET HALFWIDTH(FEET) = 24.00 11.3-29



OISTANCE FROM CROWN TO CROSSFALL GRADEBREAK = 22.00
INTERIOR STREET CROSSFALL(DECIMAL) = .020
OUTSIDE STREET CROSSFALL(DECIMAL) = .080

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

**TRAVELTIME COMPUTED USING MEAN FLOW(CFS) = 78.83

SS*STREET FLOWING FULL***

STREETFLOW MODEL RESULTS:

NOTE: STREETFLOW EXCEEDS TOP OF CURB.
THE FOLLOWING STREETFLOW RESULTS ARE BASED ON THE ASSUMPTION
THAT NEGLIBLE FLOW OCCURS OUTSIDE OF THE STREET CHANNEL.
THAT IS, ALL FLOW ALONG THE PARKWAY, ETC., IS NEGLECTED.
STREET FLOWDEPTH(FEET) = .88
RALFSTREET FLOODWIDTH(FEET) = 24.00
AVERAGE FLOW VELOCITY(FEET/SEC.) = 3.34
PRODUCT OF DEPTHEVELOCITY = 2.9

STREETFLOW TRAVELTIME(MIN) = 4.89 TC(MIN) = 29.49

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.415

*USER SPECIFIED(SUBAREA):

COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .9500

SUBAREA AREA(ACRES) = 9.58  SUBAREA RUNOFF(CFS) = 21.98
SUMMED AREA(ACRES) = 38.40 TOTAL RUNOFF(CFS) = 89.82
END OF SUBAREA STREETFLOW HYDRAULICS:

OEPTH(FEET) = .94 HALFSTREET FLOODWIDTH(FEET) = 24.00
FLOM VELOCITY(FEET/SEC.) = 3.40 DEPTH*VELOCITY = 3.20
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FLOW PROCESS FROM NODE 6.00 TO NODE 7.00 IS CODE = 6
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>>>>>COMPUTE STREETFLOW TRAVELTIME THRU SUBAREA<<<<<

UPSTREAM ELEVATION = 126.80 DOWNSTREAM ELEVATION = 125.00
STREET LENGTH(FEET)Y = 640.00 CURB HEIGHT(INCHES) = 6.
STREET MALFWIDTH(FEET) = 24.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAX = 22.00
INTERIOR STREET CROSSFALL(DECIMAL) .020
OUTSIDE STREET CROSSFALL(DECIMAL) .080

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

W*TRAVELTIME COMPUTED USING MEAN FLOW(CFS) = 94.75

**¢STREET FLOWING FULL***

STREETFLOW MODEL RESULTS:

NOTE: STREETFLOW EXCEEDS TOP OF CURB.
THE FOLLOWING STREETFLOW RESULTS ARE BASED ON THE ASSUMPTION
THAT NEGLIBLE FLOW OCCURS OUTSIDE OF THE STREET CHANNEL.
THAT IS, ALL FLOW ALONG THE PARKWAY, ETC., IS NEGLECTED.
STREET FLOWDEPTH(FEET) = .96
HALFSTREET FLOODWIDTH(FEET) = 24.00
AVERAGE FLOW VELOCITY(FEET/SEC.) = 3.47
PRODUCT OF DEPTHEVELOCITY = 3.32

STREETFLOW TRAVELTIME(MIN) = 3.08 TC(MIN) = 32.56

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.280
*USER SPECIFIED(SUBAREA): 11.3-30



COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .9500

SUBAREA AREA(ACRES) = 4.55  SUBAREA RUNOFF(CFS) = 9.86
SUMMED AREA(ACRES) =  42.95  TOTAL RUNGFF(CFS) = 99.67
END OF SUBAREA STREETFLOW HYDRAULICS:

DEPTH(FEET) = .96  HALFSTREET FLOODWIDTH(FEET) = 24.00
. VELOCITY(FEET/SEC.) = 3.65 DEPTH*VELOCITY = 3.50
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FLOW PROCESS FROM NODE 6.00 TO NODE 7.00 1S COOE = 1

»»>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

VOTAL WUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 32.56

RAIMFALL INTENSITYCINCH/HR) = 2.28

TOTAL STREAM AREA(ACRES) = 42.95

PEAK FLOW RATE(CFS) AT CONFLUENCE = 9.67
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FLOW PROCESS FROM NOOE 8.00 TO NODE 9.00 IS COOE = 21

»>>>>RATIONAL METHOD INITIAL SUBAREA ANALYS]S<<<<<

ASSUMED INITIAL SUBAREA UNIFORM
DEVELOPMENT IS COMMERCIAL
TC = X*[(LENGTH**3)/(ELEVATION CHANGE)]}**.2
INITIAL SUBAREA FLOW-LENGTH =  600.00

REAM ELEVATION = 137.00
STREAM ELEVATION = 134.40
~LEVATION DIFFERENCE = 2.60

€ = _303*[( 600.00**3)/( 2.60))**.2 = 11.627

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4,142

SUSER SPECIFIED(SUBAREA):

COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8000

SUBAREA RUNOFF(CFS) = 15.41

TOTAL AREA(ACRES) = 4.65 TOTAL RUNOFF(CFS) = 15.41
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FLOW PROCESS FROM NODE 9.00 TO NODE 10.00 IS COOE = 6

>>>»>COMPUTE STREETFLOW TRAVELTIME THRU SUBAREA<<<<<

UPSTREAM ELEVATION = 134.40 DOWNSTREAM ELEVATION = 131.50
STREET LENGTH(FEET) = 650.00 CURB HEIGHT(INCHES) = 6.
STREET HALFWIDTH(FEET) = 24.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK = 22.00
IMTERIOR STREET CROSSFALL(DECIMAL) .020
OUTSIDE STREET CROSSFALL(DECIMAL) .080

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

Q **TRAVELTIME COMPUTED USING MEAN FLOW(CFS) = 21.75
TREETFLOW SPLITS OVER STREET-CROWN***

FULL DEPTH(FEET) = .64  FLOODWIDTH(FEET) =  24.00

FULL HALF-STREET VELOCITY(FEET/SEC.) = 2.57 11.3-31



SPLIT DEPTM(FEET) = .51 SPLIT FLOODWIDTH(FEET) = 17.47
SPLIT FLOW(CFS) = 6,53 SPLIT VELOCITY(FEET/SEC.) = 2.03
STREETFLOW MODEL RESULTS:
NOTE: STREETFLOW EXCEEDS TOP OF CURB.
THE FOLLOWING STREETFLOW RESULTS ARE BASED ON THE ASSUMPTION
THAT MEGLIBLE FLOW OCCURS OUTSIDE OF THE STREET CHANNEL.
THAT 1S, ALL FLOW ALONG THE PARKWAY, ETC., IS NEGLECTED.
STREET FLOWDEPTH(FEET) = .64
RALFSTREET FLOODWIDTH(FEET) = 24.00
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.57
PRODUCT OF DEPTH&VELOCITY = 1.63
STREETFLOM TRAVELTIME(MIN) = 4.22 TC(MIN) = 15.B5

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.461

SUSER SPECIFIED(SUBAREA):

COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .9500

SUBAREA AREA(ACRES) = 3.86 SUBAREA RUNOFF(CFS) = 12.69
SUMMED AREA(ACRES) = 8.51 TOTAL RUNOFF(CFS) = 28.10
END OF SUBAREA STREETFLOW HYDRAULICS:
DEPTH(FEEY) = .64  HALFSTREET FLOODWIDTH(FEET) = 24.00
FLOM VELOCITY(FEET/SEC.) = 2.57 DEPTH*VELOCITY = 1.63
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FLOW PROCESS FROM NODE 10.00 TO NODE 11.00 1S CODE = 6
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>>>>>COMPUTE STREETFLOW TRAVELTIME THRU SUBAREA<<<<<

UPSTREAM ELEVATION = 131.50 DOWNSTREAM ELEVATION = 128.10
STREET LENGTH(FEET) = 780.00 CURB HEIGHT(INCHES) = 6.
STREET HALFWIDTH(FEET) = 24.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK = 22.00
INTERIOR STREET CROSSFALL(DECIMAL) = .020
OUTSIDE STREET CROSSFALL(DECIMAL) .080

. SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

*STRAVELTIME COMPUTED USING MEAN FLOW(CFS) = 36.83

***STREET FLOWING FULL***

STREETFLOW MODEL RESULTS:

NOTE: STREETFLOW EXCEEDS TOP OF CURB.
THE FOLLOWING STREETFLOW RESULTS ARE BASED ON THE ASSUMPTION
THAT MEGLIBLE FLOW OCCURS OUTSIDE OF THE STREET CHANNEL.
THAT 1S, ALL FLOW ALONG THE PARKWAY, ETC., IS NEGLECTED.
STREET FLOWDEPTH(FEET) = .67
RALFSTREET FLOOOWIDTH(FEET) = 24.00
AVERAGE FLOW VELOCITY(FEET/SEC.) =  2.78
PRODUCT OF DEPTHEVELOCITY =  1.85

STREETFLOW TRAVELTIME(MIN) = 4.68 TC(MIN) = 20.53

100 YEAR RAINFALL INTENSITYCINCH/KOUR) = 2.979

*USER SPECIFIED(SUBAREA):

COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .9500

SUBAREA AREA(ACRES) = 6.14  SUBAREA RUNOFF(CFS) = 17.38
SUMMED AREACACRES) = 14.65 TOTAL RUNOFF(CFS) = 45.48
END OF SUBAREA STREETFLOW HYDRAULICS:
DEPTH(FEET) = .70  HALFSTREET FLOODWIDTH(FEET) = 24.00
FLOW VELOCITY(FEET/SEC.) = 3.00 DEPTH*VELOCITY = 2.12
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FLOW PROCESS FROM NOOE 11.00 TO NOOE 7.00 IS COOE = 6

>>>>>COMPUTE STREETFLOM TRAVELTIME THRU SUBAREA<<<<<

TREAM ELEVATION = 128.10 DOWNSTREAM ELEVATION = 125.00
STREET LENGTH(FEET) = 700.00 CURB HEIGHT(INCHES) = 6.
STREET HALFWIDTH(FEET) = 24.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK = 22.00
INTERIOR STREET CROSSFALL(DECIMAL) = .020
OUTSIDE STREET CROSSFALL(DECIMAL) = .080

SPECIFIED NUMBER OF RALFSTREETS CARRYING RUNOFF = 1

**TRAVELTIME COMPUTED USING MEAN FLOW(CFS) = 49.54

***STREET FLOWING FULL***

STREETFLOW MODEL RESULTS:

NOTE: STREETFLOW EXCEEDS TOP OF CURB.
THE FOLLOWING STREETFLOW RESULTS ARE BASED ON THE ASSUMPTION
THAT NEGLIBLE FLOW OCCURS OUTSIDE OF THE STREET CHANNEL.
THAT 1S, ALL FLOW ALONG THE PARKWAY, ETC., IS NEGLECTED.
STREET FLOWDEPTH(FEET) = .72
HALFSTREET FLOODWIDTH(FEET) = 24.00
AVERAGE FLOW VELOCITY(FEET/SEC.) = 3.08
PRODUCT OF DEPTHAVELOCITY = 2.23

STREETFLOW TRAVELTIME(MIN) = 3.79 TC(MIN) = 24.32

100 YEAR RAINFALL INTENSITYCINCH/HOUR) = 2.701
‘a SPECIFIED(SUBAREA) :
ERCIAL DEVELOPMENT RUNOFF CDEFFICIENT = .9500
SUBAREA AREACACRES) =  3.16  SUBAREA RUNOFF(CFS) =  B.11
SUMMED AREA(ACRES) = 17.81  TOTAL RUNOFF(CFS) = 53.58
END OF SUBAREA STREETFLOW HYDRAULICS:

- DEPTH(FEET) = .74 HALFSTREET FLOODWIDTH(FEET) = 24.00
FLOW VELOCITY(FEET/SEC.) = 3.15 DEPTH*VELOCITY = 2.34

T I e L e D T T T
FLOW PROCESS FROM NODE 11.00 TO NOOE 7.00 1S COOE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR COMFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.) = 24.32

RAINFALL INTENSITYCINCH/HR) =  2.70

TOTAL STREAM AREACACRES) =  17.81

PEAK FLOW RATE(CFS) AT CONFLUENCE =  53.58

$* CONFLUENCE DATA **

STREAM RUNOFF Te INTENSITY AREA

- NUMBER (CFS) (MIN.)  (INCH/HOUR) (ACRE)
1 99.67 32.56 2.280 42.95

‘ 2 53.58 24.32 2.701 17.81
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IN THIS COMPUTER PROGRAM, THE CONFLUENCE VALUE USED IS BASED 11.3-33




ON THE RCFCEWCD FORMULA OF PLATE D-1 AS DEFAULT VALUE. THIS FORMULA
WILL NOT MECESSARILY RESULT IN THE MAXIMUM VALUE OF PEAX FLOM.

tettttt et Rt Rt Rttt Rt At R ARG R RN R R R A RR R AR ARRRRRR R R AR R R AR R RR AR O RAR R R AT RN AR ANTY

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM RUNOFF Te INTENSITY
NUMBER (CFS) (MIN.)  CINCH/HOUR)
1 128.02 24,32 2.701
2 144.92 32.56 - 2.280

COMPUTED CONFLUENCE ESTIMATES AREVAS FOLLOWS:
PEAK FLOW RATE(CFS) = 144.92 Tc(MIN.)} = 32.56
JOTAL AREA(ACRES) = 60.76

END OF STUDY SUMMARY:
PEAK FLOMW RATE(CFS) = 144.92 Tc(MIN.) = 32.56
TOTAL AREA(ACRES) = 60.76

END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM BASED ON
RIVERSIDE COUNTY FLOOD CONTROL & WATER CONSERVATION DISTRICT
(RCFCEWCD) 1978 HYDROLOGY MANUAL
(c) Copyright 1982-96 Advanced Engineering Software (aes)
. Ver. 1.5A Release Date: 01/01/96 License ID 1264

Analysis prepared by:

Robert Bein, William Frost & Associates
74-410 Highway 111
Palm Desert, Ca. 92260
(619) 346-7481 : Fax (619) 346-8315
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* RUNOFF CALC FOR PARCEL 6
* DEVELOPED
* 25 YEARS EVENT

o
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FILE NAME: PNSPORT3.DAT
TIME/DATE OF STUDY: 14:34  4/27/1998

USER SPECIFIED STORM EVENT(YEAR) = 25.00
SPECIFIED MINIMUM PIPE SIZECINCH) = 18.00
SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = .95
10-YEAR STORM 10-MINUTE INTENSITY(INCH/HOUR) = 2.830
YEAR STORM 60-MINUTE INTENSITY{INCH/HOUR) = 1.000
YEAR STORM 10-MINUTE INTENSITY{INCH/HOUR) = 4.520
-00-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) = 1,600
SLOPE OF 10-YEAR INTENSITY-OURATION CURVE = ,5805893
SLOPE OF 100-YEAR INTENSITY-DURATION CURVE =  ,5796024
COMPUTED RAINFALL INTENSITY DATA:
STORM EVENT = 25.00 1-HOUR INTENSITY(INCH/HOUR) = 1.2145
SLOPE OF INTENSITY DURATION CURVE = .5804
RCFCRWCD HYDROLOGY MANUAL "C"-VALUES USED
MOTE: COMPUTE CONFLUENCE VALUES ACCORDING TO RCFCEWCD HYDROLOGY MANUAL
AND IGNORE OTHER CONFLUENCE COMBINATIONS FOR DOWNSTREAM ANALYSES
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FLOW PROCESS FROM NODE 1.00 TO NODE 2.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<c<<<

ASSUMED INITIAL SUBAREA UNIFORM
DEVELOPMENT IS CONDOMINIUM
TC = K*[(LENGTH**3)/(ELEVATION CHANGE))**.2
INITIAL SUBAREA FLOW-LENGTH =  675.00
UPSTREAM ELEVATION =  137.00
DOWNSTREAM ELEVATION =  135.20
ELEVATION DIFFERENCE = 1.80
TC = .359%[( 675.00**3)/( 1.80))*+.2 15.917
YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.624
SR SPECIFIED(SUBAREA) :
CONDOMINIUM DEVELOPMENT RUNOFF COEFFICIENT .6000 )
SUBAREA RUNOFF(CFS) = 15.24 11.3-35



TOTAL AREA(ACRES) = 9.68 TOTAL RUNOFF(CFS) = 15.24
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FLOW PROCESS FROM NODE 2.00 T0 NODE 3.00 1S COOE = 6
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>»>>>COMPUTE STREETFLOW TRAVELTIME THRU SUBAREA<<<<<

UPSTREAM ELEVATION = 135.00 DOWNSTREAM ELEVATION = 133.20
STREET LENGTH(FEET) = 630.00 CURB HEIGHT(INCHES) = 6.
STREET HALFWIDTH(FEET) = 24.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK = 22.00
JIMTERIOR STREET CROSSFALL(DECIMAL) = .020
OUTSIDE STREET CROSSFALL(DECIMAL) = .080

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

**TRAVELTIME COMPUTED USING MEAN FLOW(CFS) = 19.99
***STREETFLOW SPLITS OVER STREET-CROWN®**

FULL DEPTH(FEET) = .64  FLOODWIDTH(FEET) =  24.00

FULL HALF-STREET VELOCITY(FEET/SEC.) = 2.05

SPLIT DEPTH(FEET) = .56  SPLIT FLOODWIDTH(FEET) = 20.22
SPLIT FLOW(CFS) = 7.80  SPLIT VELOCITY(FEET/SEC.) = 1.83

STREETFLOW MODEL RESULTS:

NOTE: STREETFLOW EXCEEDS TOP OF CURB.
THE FOLLOWING STREETFLOW RESULTS ARE BASED ON THE ASSUMPTION
"THAT NEGLIBLE FLOW OCCURS OUTSIDE OF THE STREET CHANNEL.
THAT 1S, ALL FLOW ALONG THE PARKWAY, ETC., IS NEGLECTED.
STREET FLOWDEPTH(FEET) = .64
HALFSTREET FLOODWIDTH(FEET) = 24.00
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.05
PROOUCT OF DEPTHEVELOCITY = 1.31

STREETFLOW TRAVELTIME(MIN) = 5.11 TC(MIN) = 21.03

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.232
*USER SPECIFJED(SUBAREA):
COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .7000
SUBAREA AREA(ACRES) = 6.08 SUBAREA RUNOFF(CFS) = 9.50
SUMMED AREA(ACRES) = 15.76  TOTAL RUNOFF(CFS) = 26.74
END OF SUBAREA STREETFLOW HYDRAULICS:
DEPTHCFEET) = .65  HALFSTREET FLOODWIDTH(FEET) = 24.00
FLOW VELOCITY(FEET/SEC.) = 2.01 DEPTH*VELOCITY = 1.30
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FLOW PROCESS FROM NODE 3.00 TO NODE 4.00 1S COOE = 6

>»>>>COMPUTE STREETFLOW TRAVELTIME THRU SUBAREA<<<«<<

UPSTREAM ELEVATION = 133.20 DOWNSTREAM ELEVATION = 131.40
STREET LENGTH(FEET) = 6.86 CURB HEIGHT(INCHES) = 6.
STREET HALFWIDTH(FEET) = 24.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK = 22.00
INTERIOR STREET CROSSFALL(DECIMAL) .020
OUTSIDE STREET CROSSFALL(DECIMAL) .080

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1
11.3-36



**TRAVELTIME COMPUTED USING MEAN FLOW(CFS) =  32.0%
STREETFLOW MODEL RESULTS:
STREET FLOWDEPTH(FEET) = .44
MALFSTREET FLOODWIDTH(FEET) = 14.03
AVERAGE FLOW VELOCITY(FEET/SEC.) = 14.96
PRODUCT OF DEPTHEVELOCITY = 6.54
ETFLOW TRAVELTIME(MIN) = 01 TC(MIN) = 21.04

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.232
*USER SPECIFIED(SUBAREA):
COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .9500
SUBAREA AREA(ACRES) = 6.86 SUBAREA RUNOFF(CFS) = 14.54
SUMMED AREA(ACRES) = 22.62 TOTAL RUNOFF(CFS) = 39.28
END OF SUBAREA STREETFLOW HYDRAULICS:
DEPTH(FEET) = .45  HALFSTREET FLOOOWIDTH(FEET) = 15.41
FLOW VELOCITY(FEET/SEC.) = 15.44 DEPTH®VELOCITY = 7.17
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FLOW PROCESS FROM NODE 4.00 TO NODE 5.00 1S CODE = 6

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

>>>>>COMPUTE STREETFLOW TRAVELTIME THRU SUBAREA<<<<<

UPSTREAM ELEVATION = 131.40 DOWNSTREAM ELEVATION = 129.60
STREET LENGTH(FEET) = 650.00 CURB HEIGHT(INCHKES) = 6.
STREET HALFWIDTH(FEET) = 24.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK = 22.00
INTERIOR STREET CROSSFALL(DECIMAL) = .020
OUTSIDE STREET CROSSFALL(DECIMAL) = .080

.IFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

**TRAVELTIME COMPUTED USING MEAN FLOW(CFS) = 45.27
***STREET FLOWING FULL*** )
STREETFLOW MODEL RESULTS:
NOTE: STREETFLOW EXCEEDS TOP OF CURB.
THE FOLLOWING STREETFLOW RESULTS ARE BASED ON THE ASSUMPTION
THAT NEGLIBLE FLOW OCCURS OUTSIDE OF THE STREET CHANNEL.
THAT IS, ALL FLOW ALONG THE PARKWAY, ETC., 1S NEGLECTED.
STREET FLOWDEPTH(FEET) = .74
HALFSTREET FLOCOWIDTH(FEET) = 24.00
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.66
PRODUCT OF DEPTHEVELOCITY = 1.98
STREETFLOW TRAVELTIME(KIN) = 4.07 TC(MIN) = 25.11

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.014
*USER SPECIFIED(SUBAREA):
COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .9600
SUBAREA AREA(ACRES) = 6.20 SUBAREA RUNOFF(CFS) = 11.99
SUMMED AREA(ACRES) = 28.82 TOTAL RUNOFF(CFS) = 51.27
END OF SUBAREA STREETFLOW HYDRALLICS:
DEPTH(FEET) = .78  HALFSTREET FLOOOWIDTH(FEET) = 24.00
FLOW VELOCITY(FEET/SEC.) = 2.71 DEPTH*VELOCITY = 2.12
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PROCESS FROM NODE 5.00 TO NODE 6.00 1S COOE = 6

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



UPSTREAM ELEVATION = 129.60 DOWNSTREAM ELEVATION = 126.80
STREET LENGTH(FEET) = 980.00 CURB HEIGHT(INCHES) = 6.
STREET HALFWIDTH(FEET) = 24.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK = 22.00
INTERIOR STREET CROSSFALL(DECIMAL) .020
QUTSIDE STREET CROSSFALL(DECIMAL) .080

SPECIFIED WUMBER OF HALFSTREETS CARRYING RUNOFF = 1

**TRAVELTIME COMPUTED USING MEAN FLOW(CFS) =  59.41

S**STREET FLOWING FULL***

STREETFLOW MODEL RESULTS:

NOTE: STREETFLOW EXCEEDS TOP OF CURB.
THE FOLLOWING STREETFLOW RESULTS ARE BASED ON THE ASSUMPTION
THAT NEGLIBLE FLOW OCCURS OUTSIDE OF THE STREET CHANNEL.
TRAT 1S, ALL FLOW ALONG THE PARKWAY, ETC., 1S NEGLECTED.
STREET FLOWDEPTH(FEET) = .80
HALFSTREET FLOGDWIDTH(FEET) = 24.00
AVERAGE FLOW VELOCITY(FEET/SEC.) = 3.00
PRODUCT OF DEPTHEVELOCITY = 2.40

STREETFLOW TRAVELTIME(MIN) = 5.45 TC(MIN) = 30.56

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.797
*USER SPECIFIED(SUBAREA):
COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .9500
SUBAREA AREA(ACRES) = 9.58  SUBAREA RUNOFF(CFS) = 16.35
SUMMED AREA(ACRES) = 38.40 TOTAL RUNOFF(CFS) = 67.62
END OF SUBAREA STREETFLOW HYDRAULICS:
DEPTH(FEET) = .B4 MALFSTREET FLOODWIDTH(FEET) = 24.00
FLOW VELOCITY(FEET/SEC.) = 3.12 DEPTH*VELOCITY = 2.62
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FLOW PROCESS FROM NODE 6.00 TO NODE 7.00 IS CODE = 6

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

>>>>>COMPUTE STREETFLOW TRAVELTIME THRU SUBAREA<<<<<

UPSTREAM ELEVATION = 126.80 DOWNSTREAM ELEVATION = 125.00
STREET LENGTH(FEET) = 640.00 CURB HEIGHT({INCHES) = 6.
STREET HALFWIDTH(FEET) = 24.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK = 22.00
INTERIOR STREET CROSSFALL(DECIMAL) = .020
OUTSIDE STREET CROSSFALL(DECIMAL) = .080

SPECIFIED WMUMBER OF HALFSTREETS CARRYING RUNOFF = 1

**TRAVELTIME COMPUTED USING MEAN FLOM(CFS) = 71.27

***STREET FLOWING FULL***

STREETFLOW MODEL RESULTS:

NOTE: STREETFLOW EXCEEDS TOP OF CURS.
THE FOLLOWING STREETFLOW RESULTS ARE BASED ON THE ASSUMPTION
THAT NEGLIBLE FLOW OCCURS OUTSIDE OF THE STREET CHANNEL.
THAT IS, ALL FLOW ALONG THE PARKWAY, ETC., IS NEGLECTED.
STREET FLOWDEPTH(FEET) = .86
HALFSTREET FLOODWIDTH(FEET) = 24.00
AVERAGE FLOW VELOCITY(FEET/SEC.) = 3.15
PRODUCT OF DEPTH&VELOCITY = 2.7 11.3-38




STREETFLOW TRAVELTIME(MIN) = 3.39 TC(MIN) = 33.95

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.690
*USER SPECIFIED(SUBAREA):
ERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .9500
‘lﬂ AREA(ACRES) = 4.55 SUBAREA RUNOFF(CFS) = 7.3

ED AREA(ACRES) = 42.95 TOTAL RUNOFF(CFS) = 74.93

END OF SUBAREA STREETFLOW HYDRAULICS:
DEPTH(FEET) = .88 HALFSTREET FLOODWIDTH(FEET) = 24.00
FLOW VELOCITY(FEET/SEC.) = 3.18 DEPTH*VELOCITY = 2.80
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FLOW PROCESS FROM NODE 6.00 TO NOOE 7.00 1S CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 33.95

RAINFALL INTENSITY(INCH/HR) = 1.69

TOTAL STREAM AREA(ACRES) = 42.95

PEAK FLOW RATE(CFS) AT CONFLUENCE = 74.93
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FLOW PROCESS FROM NODE 8.00 TO NOOE 9.00 1S CODE = 21
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>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<«

. ASSUMED INITIAL SUBAREA UNIFORM
DEVELOPMENT 1S COMMERCIAL

TC = K*[(LENGTH**3)/(ELEVATION CHANGE)1**.2
INITIAL SUBAREA FLOW-LENGTH = 600.00

UPSTREAM ELEVATION = 137.00
DOWNSTREAM ELEVATION = 134.40
ELEVATION DIFFERENCE = 2.60

TC = .303*[( 600.00**3)/( 2.60)1**.2 = 11.627
25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.148
*USER SPECIFIED(SUBAREA):
COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .B8000
SUBAREA RUNOFF(CFS) = 11.7n
TOTAL AREA(ACRES) = 4.65 TOTAL RUNOFF(CFS) = 1N
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FLOW PROCESS FROM NODE 9.00 TO NODE 10.00 IS CODE = 6

>>>>>COMPUTE STREETFLOW TRAVELTIME THRU SUBAREA<<<<<

UPSTREAM ELEVATION = 134.40  DOWNSTREAM ELEVATION = 131.50
STREET LENGTH(FEET) = 650.00 CURB HEIGHT(INCHES) = 6.
STREET MALFWIDTH(FEET) = 24.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK = 22.00
ERIOR STREET CROSSFALL(DECIMAL) .020
IDE STREET CROSSFALL(DECIMAL) .080

v

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

11.3-39




**TRAVELTIME COMPUTED USING MEAN FLOMW(CFS) = 16.53
***STREETFLOW SPLITS OVER STREET-CROWN***
FULL DEPTH(FEET) = .64  FLOCOWIDTH(FEET) = 24.00
FULL MALF-STREEY VELOCITY(FEET/SEC.) = 2.57
SPL1T DEPTH(FEET) = .33  SPLIT FLOODWIDTH(FEET) = 8.53
SPLIT FLOW(CFS) = 1.31  SPLIT VELOCITY(FEET/SEC.) = 1.46
STREETFLOW MODEL RESULTS:
NOTE: STREETFLOW EXCEEDS TOP OF CURB.
THE FOLLOWING STREETFLOW RESULTS ARE BASED ON THE ASSUMPTION
THAT NEGLIBLE FLOW OCCURS OUTSIDE OF THE STREET CHANNEL.
THAT IS, ALL FLOW ALONG THE PARKWAY, ETC., 1S NEGLECTED.
STREET FLOWDEPTH(FEET) = .64
HALFSTREET FLOODWIDTH(FEET) = 24.00
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.57
PRODUCT OF DEPTHEVELOCITY = 1.63
STREETFLOW TRAVELTIME(MIN) = 4.22 TC(MIN) = 15.85

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.630
*USER SPECIFIED(SUBAREA): .
COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .9500
SUBAREA AREA(ACRES) = 3.86 SUBAREA RUNOFF(CFS) = 9.65
SUMMED AREA(ACRES) = 8.51 TOTAL RUNOFF(CFS) = 21.36
END OF SUBAREA STREETFLOW HYDRAULICS: k
DEPTH(FEET) = .64  HALFSTREET FLOOOWIDTH(FEET) = 24.00
FLOW VELOCITY(FEET/SEC.) = 2.57 DEPTH*VELOCITY = 1.63
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FLOW PROCESS FROM NODE 10.00 TO NODE 11.00 IS CODE = 6

>>>>>COMPUTE STREETFLOW TRAVELTIME THRU SUBAREA<<<<<

UPSTREAM ELEVATION = 131.50 DOWNSTREAM ELEVATION = 128.10
STREET LENGTH(FEET) = 780.00 CURB HEIGHT(INCHES) = 6.
STREET HALFWIDTH(FEET) = 24.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK = 22.00
INTERIOR STREET CROSSFALL(DECIMAL) = .020
OUTSIDE STREET CROSSFALL(DECIMAL) = .080

SPECIFIED WUMBER OF HALFSTREETS CARRYING RUNOFF = 1

**TRAVELTIME COMPUTED USING MEAN FLOW(CFS) = 27.88
**4STREETFLOW SPLITS OVER STREET-CROWN***
FULL DEPTH(FEET) = .64  FLOOOWIDTH(FEET) = 24.00
FULL HALF-STREET VELOCITY(FEET/SEC.) = 2.54
SPLIT DEPTH(FEET) = .60  SPLIT FLOODWIDTH(FEET) = 22.28
SPLIT FLOM(CFS) = 12.83 SPLIT VELOCITY(FEET/SEC.) = 2.50
STREETFLOW MODEL RESULTS:
NOTE: STREETFLOW EXCEEDS TOP OF CURB.
THE FOLLOWING STREETFLOM RESULTS ARE BASED ON THE ASSUMPTION
THAT NEGLIBLE FLOM OCCURS OUTSIDE OF THE STREET CHANNEL.
THAT 1S, ALL FLOW ALONG THE PARKWAY, ETC., 1S NEGLECTED.
STREET FLOWDEPTH(FEET) = .64
HALFSTREET FLOODWIDTH(FEET) = 24.00
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.54
PRODUCT OF DEPTHRVELOCITY = 1.61
STREETFLOW TRAVELTIME(MIN) = 5.12 TC(MIN) = 20.97

25 YEAR RAINFALL INTENSITY(INCH/HMOUR) = .236
(INCH/HOUR) = 2 11.3-40



*USER SPECIFIED(SUBAREA):

COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .9500

SUBAREA AREA(ACRES) = 6.14  SUBAREA RUNOFF(CFS) = 13.04

SUMMED AREACACRES) = 14.65 TOTAL RUNOFF(CFS) =  34.40

END OF SUBAREA STREETFLOW HYDRAULICS:

“‘:ssn = .67 HALFSTREET FLOODWIDTH(CFEET) = 24.00
LOCITY(FEET/SEC.) = 2.59 DEPTH*VELOCITY = 1.73
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FLOW PROCESS FROM NODE 11.00 TO NOOE 7.00 1S CODE = 6

>>>>>COMPUTE STREETFLOW TRAVELTIME THRU SUBAREA<<<<<

UPSTREAM ELEVATION = 128.10 DOWNSTREAM ELEVATION = 125.00
STREET LENGTH(FEET) = 700.00 CURB HEIGHTC(INCHES) = 6.
STREET MALFVIDTH(FEET) = 24.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK = 22.00
INTERIOR STREET CROSSFALL(DECIMAL) .020
OQUTSIDE STREET CROSSFALL(DECIMAL) .080

SPECIFIED WUMBER OF HALFSTREETS CARRYING RUNOFF = 1

**TRAVELTIME COMPUTED USING MEAN FLOW(CFS) = 37.43
**+STREET FLOWING FULL***
STREETFLOW MODEL RESULTS:
MOTE: STREETFLOW EXCEEDS TOP OF CURB.
THE FOLLOWING STREETFLOW RESULTS ARE BASED ON THE ASSUMPTION
THAT NEGLIBLE FLOW OCCURS OUTSIDE OF THE STREET CHANNEL.
. THAT 1S, ALL FLOW ALONG THE PARKWAY, ETC., 1S NEGLECTED.
STREET FLOWDEPTH(FEET) = .67
MALFSTREET FLOODWIDTH(FEET) =  24.00
AVERAGE FLOW VELOCITY(FEET/SEC.) =  2.82
PRODUCT OF DEPTHRVELOCITY =  1.88
STREETFLOW TRAVELTIME(MIN) = 4.14 TC(MIN) = 25.11

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.014
SUSER SPECIFIED(SUBAREA):
COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .9500
SUBAREA AREA(ACRES) = 3.16 SUBAREA RUNOFF(CFS) = 6.05
SUMMED AREA(ACRES) = 17.81  TOTAL RUNOFF(CFS) = 40.44
END OF SUBAREA STREETFLOW HYDRAULICS:
DEPTH(FEET) = .69 HALFSTREET FLOODWIDTH(FEET) = 24.00
FLOW VELOCITY(FEET/SEC.) = 2.85 DEPTH*VELOCITY = 1.95
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FLOW PROCESS FROM NODE 11.00 TO NOOE 7.00 1S CODE = 1

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

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

T OF CONCENTRATION(MIN.) = 25.11
‘ALL INTENSITY(INCH/HR) = 2.01

/AL STREAM AREA(ACRES) =  17.81
PEAX FLOMW RATE(CFS) AT CONFLUENCE = 40.44
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** CONFLUENCE DATA **

STREAM RUNQFF Te INTENSITY AREA
NUMBER (CFS) (MIN.)  (INCH/HOUR) (ACRE)
1 74.93 33.95 1.690 42.95
2 40.44 25.11 2.014 17.81
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IN THIS COMPUTER PROGRAM, THE CONFLUENCE VALUE USED 1S BASED
ON THE RCFC&WCD FORMULA OF PLATE D-1 AS DEFAULT VALUE. THIS FORMULA
WILL NOT NECESSARILY RESULT IN THE MAXIMUM VALUE OF PEAK FLOW.

Laa i dd b g b d gt it e gt d i ad el i ettt o f 2t idd it d il it dddod it idddd

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM RUNOFF Te INTENSITY
NUMBER (CFS) (MIN.)  (INCH/MOUR)
1 95.85 25.1 2.014
2 108.87 33.95 1.690

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAX FLOW RATE(CFS) = 108.87 Tc(MIN.) = 33.95
TOTAL AREA(ACRES) = 60.76

END OF STUDY SUMMARY:
PEAK FLOW RATE(CFS) = 108.87 Tc(MIN.) = 33.95
TOTAL AREA(ACRES) = 60.76

END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM BASED ON
RIVERSIDE COUNTY FLOQD CONTROL & WATER CONSERVATION DISTRICY
(RCFCEWCD) 1978 HYDROLOGY MANUAL
., (c) Copyright 1982-96 Advanced Engineering Software (aes)
' ver. 1.5A Release Date: 01/01/96 License 10 1264

Analysis prepared by:

Robert Bein, William Frost & Associates
74-410 Highway 111
Palm Desert, Ca. 92260
(619) 346-7481 : Fax (619) 346-8315
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* RUNOFF CALCS FOR PARCEL 2
* DEVELOPED
* 100 YEAR EVENT

Lot i ad el el t] tt't‘tttttttt'tttttttttt'tﬁtﬁt't‘tttttt'tttttt'tttttt'“

FILE NAME: PMSPORT4.DAT
TIME/DATE OF STUDY: 15:25 4/27/1998

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

USER SPECIFIED STORM EVENT(YEAR) = 100.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = .95

10-YEAR STORM 10-MINUTE INTENSITY(INCH/HOUR) = 2.830

YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) = 1.000

0-YEAR STORM 10-MINUTE INTENSITY(INCH/HOUR) = 4,520

100-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) = 1.600

SLOPE OF 10-YEAR INTENSITY-DURATION CURVE =  .5805893

SLOPE OF 100-YEAR INTENSITY-DURATION CURVE =  .5796024

COMPUTED RAINFALL INTENSITY DATA:

STORM EVENT = 100.00 1-HOUR INTENSITY(INCH/HOUR) = 1.6000

SLOPE OF INTENSITY DURATION CURVE = .5796

RCFCAWCD HYDROLOGY MANUAL “C"-VALUES USED

NOTE: COMPUTE CONFLUENCE VALUES ACCORDING TO RCFCAWCD HYDROLOGY MANUAL
AND IGNORE OTHER CONFLUENCE COMBINATIONS FOR DOWNSTREAM ANALYSES
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FLOW PROCESS FROM NODE 1.00 TO NOOE 2.00 Is CooE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYS]S<<<<<

ASSUMED INITIAL SUBAREA UNIFORM

DEVELOPMENT 1S: UNDEVELOPED WITH GOOD COVER
TC = K*[(LENGTH**3)/(ELEVATION CHANGE)}**.2
INITIAL SUBAREA FLOW-LENGTH = 2000.00
UPSTREAM ELEVATION = 125.00
DOWNSTREAM ELEVATION = 120.00
ELEVATION DIFFERENCE = 5.00
AE = .937*[( 2000.00**3)/¢ 5.00)1**.2 = 64.97%

‘0 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.528

*USER SPECIFIED(SUBAREA):
UNDEVELOPED WATERSHED RUNOFF COEFFICIENT = .6000
SUBAREA RUNOFF(CFS) = 56.47 11.3-43



TOTAL AREA(ACRES) = 61.60 TOTAL RUNOFF(CFS) = 56.47

END OF STUDY SUMMARY:
PEAK FLOW RATE(CFS) = 56.47 Tc(MIN.) = 64.98
TOTAL AREA(ACRES) = 61.60

END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM BASED ON
RIVERSIDE COUNTY FLOOD CONTROL & WATER CONSERVATION DISTRICT
(RCFCRWCD) 1978 HYDROLOGY MANUAL
‘c) Copyright 1982-96 Advanced Engineering Software (aes)
g ver. 1.5A Release Date: 01/01/96 License 1D 1264

Analysis prepared by:

Robert Bein, William Frost & Associates
74-410 Highway 111
Palm Desert, Ca. 92260
(619) 346-T481 : Fax (619) 346-8315

laa a2 a2 2221 At el alidllldd] DESCRIPTION OF STUDY L1222 21t i 224212222 lald, ]

RUNOFF CALCS FOR PARCEL 2
DEVELOPED
25 VEAR EVENT *
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FILE NAME: PMSPORT4.DAT
TIME/DATE OF STWDY: 15:27 4/27/1998

USER SPECIFIED STORM EVENT(YEAR) =  25.00

SPECIFIED MINIMUM PIPE SIZECINCH) = 18.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = .95

10-YEAR STORM 10-MINUTE INTENSITYCINCH/HOUR) = 2.830

10—‘.sroan 60-MINUTE INTENSITYCINCH/HOUR) = 1.000

1 STORM 10-MINUTE INTENSITYCINCH/HOUR) = 4.520

100-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) = 1.600

SLOPE OF 10-YEAR INTENSITY-DURATION CURVE = .5805893

SLOPE OF 100-YEAR INTENSITY-DURATION CURVE =  .5796026

COMPUTED RAINFALL INTENSITY DATA:

STORM EVENT = 25.00 1-HOUR INTENSITY(INCH/HOUR) = 1.2145

SLOPE OF INTENSITY DURATION CURVE = .5804

RCFCRWCD HYDROLOGY MANUAL “C*-VALUES USED

NOTE: COMPUTE CONFLUENCE VALUES ACCORDING TO RCFCEWCD HYDROLOGY MANUAL
AND IGNORE OTHER CONFLUENCE COMBINATIONS FOR DOWNSTREAM ANALYSES
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FLOW PROCESS FROM NODE 1.00 TO NODE 2.00 1s CoDE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

ASSUMED INITIAL SUBAREA UNIFORM
DEVELOPMENT 1S: UNDEVELOPED WITH GOOD COVER
TC = K* [(LENGTH**3)/(ELEVATION CHANGE))**.2
INITIAL SUBAREA FLOW-LENGTH = 2000.00
UPSTREAM ELEVATION =  125.00
DOWNSTREAM ELEVATION 120.00
ELEVATION DIFFERENCE 5.00
TC = gad37+{( 2000.00%**3)/( 5.00))*+.2 64.975
RAINFALL INTENSITYCINCH/HOUR) = 1.160
"WScw SPECIFIED(SUBAREA):
JNDEVELOPED WATERSHED RUNOFF COEFFICIENT = .6000
SUBAREA RUNOFF(CFS) = 42.86 ©11.3-45
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April 15, 1998 Project No. 544-8023

PM Sports Management Corporation
44-650 Indian Wells Lane
Indian Wells, California 92210

Attention: Mr. Charles Pasarell, Jr.

Project: Garden of Champions at Indian Wells
Indian Wells Area
Riverside County, California

Subject: Geotechnical Feasibility Report

Presented herewith is the report of our Geotechnical Feasibility study conducted at the site of the
proposed Garden of Champions tennis stadium complex and associated developments. The project
site is located on the west side of Washington Street along Miles Avenue in the Indian Wells area
of Riverside County, California. The geotechnical investigation summarized in this report was
performed in order to provide important information regarding the site soils and geologic
conditions as they may affect the proposed development. Tentative recommendations for site
preparation and the preliminary design of structure foundations and the associated site
improvements are also included.

This report presents the results of our field investigation and laboratory testing along with
conclusions and recommendations for foundation design and site preparation. This report
completes our initial scope of services as described in our proposal dated March 10, 1998.

We appreciate the opportunity to provide service to you on this project. If you have any questions
regarding this report, please contact this office.

Respectfully submitted,

SLADDEN ENGINEERING W

BrettL. Ahderson . - .° T R. Layne Richins |
Principal Engineer KL I O\ Sr. Engineering Geologist
:\ . M =

Copies: 4-  PM Sports Management Corporation
2- Robert Bein, William Frost & Associates
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INTRODUCTION

This report presents the results of a geotechnical feasibility study performed in order to provide
information regarding the soils and geologic conditions that may impact the proposed development
of the site. In addition, preliminary recommendations for the design and construction of the
proposed facilities are included. The project site is located on the west side of Washington Street
along Miles Avenue in the Indian Wells area of Riverside County, California.

The preliminary project plans indicate that the proposed tennis complex will include three stadium
courts of varying capacity (up to 16,000 seats) along with numerous tournament and practice
courts and various related facilities. The project will also include paved parking areas and roadway
improvements. It is our understanding that future development of commercial and residential
building sites on the property is also proposed.

The preliminary site plan indicates that the proposed tennis complex and related facilities will be
located on the north side of Miles Avenue about midway between Washiington Street and Warner
Trail. The site improvements associated with the tennis complex will include access
roads/driveways and paved parking areas. The portion of the property on the south side of Miles
Avenue will be used primarily for parking. Future commercial or hotel development may be
considered along Washington Street. Future commercial development of the triangular portion of
the property at the intersection of Washington Street and Miles Avenue is also proposed but not as
a part of this project. Future residential development of the westernmost panbandle portion of the
property is also being considered.

SCOPE OF WORK

The purpose of our investigation was to determine certain engineering characteristics of the near
surface soils on the site in order to develop preliminary recommendations for foundation design
and site preparation. In addition, existing literature and maps were reviewed pertaining to the
geology and seismicity of the site as it may affect the proposed development.

Our investigation included field exploration, laboratory testing, literature review, engineering
analysis and the preparation of this report. Evaluation of hazardous materials or other
environmental concerns was not within the scope of services provided. Our investigation was
- performed in accordance with contemporary geotechnical engineering principles and practice. We
make no other warranty, either express or implied.

PROJECT DESCRIPTION

The project site is located on the west side of Washington Street along Miles Avenue in the Indian
Wells area of Riverside County, California. The project site occupies approximately 150 acres
including approximately 50 acres south of Miles Avenue with the remainder north of Miles
Avenue. The property also includes approximately 20 acres not planned for devepment within the
Whitewater Channel. The proposed project will include a tennis complex with three stadium
courts, several smaller spectator courts and numerous practice courts. Various related facilities
including clubhouse areas, lockeroom areas, concessions areas and operations areas are also
proposed. The associated improvements will include parking areas and driveways along with
various underground utilities. The preliminary site plan indicates that the tennis facilities will be
located north of Miles Avenue approximately midway between Washington Street and Warner
Trail. Development to the south of Miles Avenue will consist primarily of parking areas. Future
commercial development is proposed along Washington Street both north and south of Miles
Avenue and future residential development will be limited to the westernmost portion of the site.
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The nature of the stadium court construction is not known at this time. It is expected that the
spectator courts will be constructed of reinforced concrete and/or sectional bleachers. Based upon
the limited preliminary information provided regarding the stadium facilities, we assume that
- individual column loads will be less than 100 kips and wall loads will be less than 5.0 kips per
linear foot. Conventional shallow spread footings should be expected to provide adequate support
for structures with loading similar to these assumed values. If foundation loads become excessive,
deep foundations may be considered.

It is our assumption that the proposed associated buildings within the tennis complex and the future
commercial buildings will be of relatively lightweight wood frame, steel frame, reinforced masonry
or concrete tilt-up construction. These buildings will be supported by conventional shallow spread
footings and concrete slabs on grade. Based upon the limited preliminary information provided,
we assume that individual column loads will be less than 50 kips and wall loads will be less than
3.0 kips per linear foot.

The future residential development is assumed to be limited to lightweight one or two-story
woodframe structures. Residential structures can be supported by conventional shallow spread
footings and concrete slabs on grade. Based upon the limited information provided, we assume
I.pat in;iividual column loads will be less than 25 kips and wall loads will be less than 2.0 kips per
inear foot.

The project site is presently vacant and the ground surface is covered with scattered desert brush,
short grass and weeds. Several clusters of large tamarisk trees exist near the middle of the site.
There are several visible trails/paths developed by off-road vehicles on the property.
Topographically, the ground surface is undulating with large dunes present throughout much of the
northern portion of the site. The dunes become more prominent to the west. The portion of the
property south of Miles Avenue is fairly level except for the steep slope down to the Whitewater
River Channel. Elevation differential of over 25 feet is estimated for the site.

Washington Street forms the east edge of the site, the Whitewater River Channel forms the south
edge of the site, Warner Trail forms the extreme west edge of the the site and the vacant Southwest
Community Church property forms the north edge of the site. Miles Avenue intersects the site in
the east/west direction. There are underground and overhead utilities along the adjacent roadways.
The majority of the properties adjacent to the site are presently vacant.

GEOLOGY AND SEISMICITY

The project site is located within the northern portion of the Salton Trough which is a structural
depression resulting from movement along faults within the region. Generally, the trough is
defined on the northeast by the San Andreas Fault zone and on the southwest by the San Jacinto
Fault zone. The Salton Trough represents a northerly extension of the Gulf of California. The
Salton Trough has experienced ongoing deposition of sediments (both marine and non-marine)
since Miocene times. The site is underlain by alluvial/aeolian deposits consisting primarily of fine
grained windblown sands. :

Seismic activity along the nearby faults continues to affect the area and the Coachella Valley is
considered one of the more seismically active regions in California. The San Andreas Fault system
is the closest fault zone to the site. The San Andreas Fault is considered capable of generating a
Maximum Credible Earthquake of magnitude 8.0 in the event of multiple segment ground rupture.
The Mission Creek segment is considered capable of generating earthquakes of magnitude 7.5.
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Based upon an estimated distance to the fault of approximately six miles, the maximum credible
site acceleration is estimated to be 0.60g and the maximum probable site acceleration is estimated to
be 0.40g. The site is located within Groundshaking Zone III as determined by the Riverside
County Planning Department. The site is also located within an Active Blowsand area established
by Riverside County.

Several significant seismic events have impacted the Coachella Valley during the past 50 years.
The events include Desert Hot Springs - 1948 (6.5 Magnitude), Palm Springs - 1986 (5.9
Magnitude), Desert Hot Springs - 1992 (6.1 Magnitude), Landers - 1992 (7.5 Magnitude) and Big
Bear - 1992 (6.6 Magnitude).

SUBSURFACE CONDITIONS

The site soils consist primarily of fine grained windblown sands with scattered silty sand and silty
clay layers primarily on the southern portion of the site. The soil profiles observed within the
borings were very uniform throughout the northern portion of the site. The soils were also quite
uniform throughout the southern portion of the site with the notable difference being the presence
of scattered thin silty clay layers.

The near surface sands were found to be somewhat loose but sampler penetration resistance
indicates that density generally increases with depth. The site soils were dry throughout with
measured moisture content varied from 0.5 to 3.2 percent.

Laboratory testing indicates that the surface soils consist primarily of fine grained windblown
sands. Expansion testing indicates that the surface sands are non-expansive. The sands are
classified as “very low” expansion category soils in accordance with Table 18-I-B of the 1994
Uniform Building Code.

Groundwater was not encountered within our borings. The depth to groundwater in the area is
expected to be over 100 feet. The presence of groundwater should not impact the development of
the site.

CONCLUSIONS AND RECOMMENDATIONS

Based upon our field investigation and laboratory testing, it is our opinion that the proposed
development is feasible from a soil mechanic's standpoint provided that the recommendations
included in this report are considered in building foundation design and site preparation. Due to
the somewhat loose condition of the surface soils, remedial grading is recommended for the
proposed building and foundation areas. We recommend that remedial grading within the
proposed building areas include the recompaction of the bearing soils. Specific recommendations
for site preparation are presented in the Site Grading section of this report.

Groundwater was not encountered within our borings. Due to the depth to groundwater, specific
liquefaction analyses were deemed unnecessary. Based upon the depth to groundwater, it is our
opinion that the potential for liquefaction affecting the site is negligible. In our opinion,
liquefaction related mitigation measures in addition to the site grading and foundation design
recommendations included in this report should not be necessary.
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The site is located in one of the more seismically active areas in California. Design professionals
should be aware of the site setting and the potential for earthquake activity during the anticipated
life of the structures should be acknowledged. The accelerations that may be experienced on the
site (as previously discussed) should be considered in design. The seismic provisions included in
the Uniform Building Code for Seismic Zone 4 should be considered the minimum design criteria.

Caving did not occur within our borings but the potential for caving should be expected within
deeper excavations. All excavations should be constructed in accordance with the normal
CalOSHA excavation criteria. On the basis of our observations of the materials encountered, we
anticipate that the surface silty sands will be classified by CalOSHA as Type C. Soil conditions
should be verified in the field by a "Competent person” employed by the Contractor.

The surface soils encountered during our investigation were found to be non-expansive.
Laboratory testing indicated an Expansion Index of O for the surface sands which corresponds with
the “very low” expansion category in accordance with UBC Table 18-I-B.

The following recommendations present more detailed design criteria which have been developed
on the basis of our field and laboratory investigation. The recommendations are based upon non-
expansive soils criteria. These recommendations should be considered tentative until specific
structure types and applications are known. Once specific building locations and types are known,
additional exploratory work and/or engineering evaluation should be performed to verify the
adequacy of these recommendations.

Foundation Design: The results of our investigation indicate that either conventional
shallow continuous footings or isolated pad footings, that are supported upon properly
compacted soils, may be expected to provide adequate support for the majority of the
proposed structure foundations. Building area grading should be performed as described
in the Site Grading section of this report to provide for uniform and firm bearing conditions
for the structure foundations.

Footings should extend at least 12 inches beneath lowest adjacent grade. Isolated square or
rectangular footings should be at least two feet square and continuous footings should be at
least 12 inches wide. Continuous footings may be designed using an allowable bearing
value of 1800 pounds per square foot (psf) and isolated pad footings may be designed
using an allowable bearing pressure of 2000 psf. The allowable bearing pressures are
applicable to dead and frequently applied live loads. The allowable bearing pressures may
be increased by 1/3 to resist wind and seismic loading. Care should be taken to see that
bearing or subgrade soils are not allowed to become saturated from the ponding of rain
water or irmigation. Drainage from the building areas should be rapid and complete.

In the case of larger foundation loads, increases in the allowable bearing pressures may be
possible. Any bearing pressure increases should be based upon specific settlement
calculations for individual installations.

The recommendations provided in the preceding paragraphs are based on the assumption
that all footings will be supported upon properly compacted engineered fill soils. All
grading should be performed under the testing and inspection of the Soils Engineer or his
representative. Prior to the placement of concrete, we recommend that the footing
excavations be inspected in order to verify that they extend into compacted soil and are free
of loose and disturbed materials.
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Settlements: Settlements resulting from the anticipated foundation loads should be
minimal provided that the recommendations included in this report are considered in
foundation design and construction. The estimated ultimate settlements are calculated to be
approximately one inch when using the recommended bearing values. As a practical
matter, differential settlements between footings can be assumed as one-half of the total
settiement.

Lateral Design: Resistance to lateral 1oads can be provided by a combination of friction
acting at the base of the slabs or foundations and passive earth pressure along the sides of
the foundations. A coefficient of friction of 0.45 between soil and concrete may be used
with consideration to dead load forces only. A passive earth pressure of 275 pounds per
square foot, per foot of depth, may be used for the sides of footings which are poured
against properly compacted native or approved non-expansive import soils. Passive earth
pressure should be ignored within the upper one foot except where confined (such as
beneath a floor slab).

Retaining Walls: Retaining walls may be necessary to accomplish the proposed
construction. Lateral pressures for use in retaining wall design can be estimated using an
equivalent fluid weight of 35 pcf for level free-draining native backfill conditions. For
walls that are to be restrained at the top, the equivalent fluid weight should be increased to
55 pcf for level free-draining native backfill conditions. Backdrains should be provided for
the full height of the walls.

Expansive Soils: Due to the presence of “very low” expansion category soils
throughout the site, expansion potential should not be a controlling factor in foundation or
slab design. '

Concrete Slabs-on-Grade: All surfaces to receive concrete slabs-on-grade should be
underlain by a minimum compacted non-expansive fill thickness of 24 inches, placed as
described in the Site Grading Section of this report. Where slabs are to receive moisture
sensitive floor coverings or where dampness of the floor slab is not desired, we
recommend the use of an appropriate vapor barrier or an adequate capillary break. Vapor
barriers should be protected by sand in order to reduce the possibility of puncture and to aid
in obtaining uniform concrete curing.

Reinforcement of slabs-on-grade in order to resist expansive soil pressures should not be
necessary provided that non-expansive soils are used to construct the the building pads.
However, reinforcement will have a beneficial effect in containing cracking due to concrete
shrinkage. Temperature and shrinkage related cracking should be anticipated in all concrete
slabs-on-grade. Slab reinforcement and the spacing of control joints should be determined
by the Structural Engineer.

Soluble Sulfates: The soluble sulfate concentrations of the surface soils in the general
area have been determined to be non-corrosive with respect to concrete. The use of Type V
cement or specialized sulfate resistant concrete mix designs should not be necessary.
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Tentative Pavement Design: All paving should be underlain by a minimum compacted
fill thickness of 12 inches (excluding aggregate base). This may be performed as described
in the Site Grading Section of this report. Although R-Value testing was not conducted
during our investigation, based upon the surface soil conditions encountered, an R-Value
of 50 appears appropriate for use in preliminary pavement design. Final design for asphalt
pavement should be based upon R-Value testing performed after site grading. The
following tentative pavement design section is based upon a preliminary design R-Value of
50 and should be acceptable for most on-site installations.. Additional pavement sections
should be based upon the anticipated traffic use.

Driveways and parking areas limited to auto and light truck traffic
(Traffic Index = 5.0) :
- Use 3.0 inches of asphalt on 4.0 inches of Class 2 Base Material

Aggregate base material should conform to the requirements for Class 2 Aggregate base
summarized in Section 26 of CalTrans Standard Specifications, January, 1992. Asphaltic
concrete should conform with Section 39 of the CalTrans Standard Specifications. The
recommended pavement sections should be provided with a uniformly compacted subgrade
and precise control of thickness and elevations during placement. Drainage from paved
areas should be rapid and complete. It should be noted that the pavement sections
recommended above are minimum sections, if heavily loaded vehicles are expected to cross
:l«mtor_nobile parking and driving areas, thicker pavement sections may be desired at these
ocations.

Pavement and slab designs are tentative and should be confirmed at the completion of site
grading when the subgrade soils are in-place. This will include sampling and testing of the
actual subgrade soils and an analysis based upon the specific use.

Shrinkage and Subsidence: Volumetric shrinkage of the material which is excavated
and replaced as controlled compacted fill should be anticipated. We estimate that this
shrinkage should be between 15 and 20 percent dependent upon the area within the site.
Subsidence of the surfaces which are scarified and compacted should be between 0.1 and
03 tenths of a foot. This will vary depending upon the type of equipment used, the
moisture content of the soil at the time of grading and the actual degree of compaction
attained. These values for shrinkage and subsidence are exclusive of losses which will
occur due to the site clearing or the removal of deleterious matenials.

General Site Grading: All grading should be performed in accordance with the grading
ordinance of Riverside County, California. The following recommendations have been
developed on the basis of our field and laboratory testing and are intended to provide a
uniform compacted mat of soil beneath the building slabs and foundations.

1. Site Clearing: Proper site clearing will be very important. Any abandoned
underground utilities or irrigation lines should be removed and the resulting
excavations should be properly backfilled. Soils that are disturbed during site
clearing should be removed and replaced as controlled compacted fill under the
direction of the Soils Engineer. The roots associated with the existing tamarisk
trees should be thoroughly removed.
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2. Preparation of Building and Foundation Areas: In order to provide
adequate and uniform bearing conditions, we recommend overexcavation
throughout the building and foundation areas.

a) Tennis Stadiums - The foundation areas should be overexcavated to a depth
of at least four feet below existing grade or four feet below the bottom of the
footings whichever is deeper. The exposed soils should then be scarified to a depth
of one foot, moisture conditioned and recompacted to at least 90 percent relative
compaction. The excavated material should then be replaced as engineered fill
material as recommended below.

b) Commercial Buildings - The commercial building areas should be
overexcavated to a depth of at least three feet below existing grade or three feet
below the bottom of the footings whichever is deeper. The exposed soils should
then be scarified to a depth of one foot, moisture conditioned and recompacted to at
least 90 percent relative compaction. The excavated material should then be
replaced as engineered fill material as recommended below.

c) Residential Buildings - The residential building areas should be
overexcavated to a depth of at least two feet feet below existing grade or two feet
below the bottom of the footings whichever is deeper. The exposed soils should
then be scarified to a depth of one foot, moisture conditioned and recompacted to at
least 90 percent relative compaction. The excavated material should then be
replaced as engineered fill material as recommended below.

Because the majority of the site soils are granular in nature. it is likely that
compaction may be attained to a depth of three or feet by watering and compaction
in-place. If the recommended depth of compaction can be attained in this manner,
the recommended overeexacavtion may not be necessary.

3. Placement of Compacted Fill: Fill materials should be spread in thin lifts,
at near optimum moisture content and compacted to a minimum of 90 percent
relative compaction. Imported fill material shall have an Expansion Index not
exceeding 20.

The contractor shall notify the Soils Engineer at least 48 hours in advance of
importing soils in order to provide sufficient time for the evaluation of proposed
import materials. The contractor shall be responsible for delivering material to the
site which complies with the project specifications. Approval by the Soils Engineer
will be based upon material delivered to the site and not the preliminary evaluation
of import sources.

Our observations of the materials encountered during our investigation indicate that
compaction within the native soils will be most readily obtained by means of heavy
rubber tired equipment or vibratory compactors. A uniform and near optimum
moisture content should be maintained during fill placement and compaction.
Blending of the materials may be necessary to provide for uniform compaction
conditions.
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4. Preparation of Slab and Paving Areas: All surfaces to receive asphalt
concrete paving or exterior concrete slabs-on-grade, should be underlain by a
minimum compacted fill thickness of 12 inches. This may be accomplished by a
combination of overexcavation, scarification and recompaction of the surface, and
replacement of the excavated material as controlled compacted fill. Compaction of
the slab and pavement areas should be to a minimum of 95 percent relative
compaction.

5. Testing and Inspection: During grading, tests and observations should be
performed by the Soils Engineer or his representative in order to verify that the
grading is being performed in accordance with the project specifications. Field
density testing shall be performed in accordance with applicable ASTM test
standards.

The minimum acceptable degree of compaction shall be 90 percent of the maximum
dry density as obtained by the ASTM D1557-91 test method. Where testing
indicates insufficient density, additional compactive effort shall be applied until
retesting indicates satisfactory compaction.

GENERAL

The findings and recommendations presented in this report are based upon an interpolation of the
soil conditions between boring locations and extrapolation of these conditions throughout the
project site. Should conditions encountered during grading appear different than those indicated in
this report, this office should be notified. this report was prepared with limited information
regarding the proposed structures. If the proposed structures vary significantly in design or
cons:lructeign from that assumed, the recommendations included in this report should be
reevaluated.

This report is considered to be applicable for use by PM Sports Management Corporation and it’s

consultants for the specific site and project described herein. The use of this report by other parties

or for other projects is not authorized. The recommendations of this report are contingent upon

monitoring of the grading operations by a representative of Sladden Engineering. All-
recommendations are considered to be tentative pending our review of the grading operations and

additional testing, if indicated. If others are employed to perform any soil testing, this office

should be notified prior to such testing in order to coordinate any required site visits by our

representative and to assure indemnification of Sladden Engineering.
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APPENDIX A

FIELD EXPLORATION

For our field investigation, eight exploratory borings were excavated on March 27, 1998
using a truck mounted hollow stem auger rig (Mobile B53) at the approximate locations indicated
on the site plan included in this appendix. In addition, eight exploratory trenches were excavated
on April 6, 1998 using a rubber-tire backhoe. Continuous logs of the materials encountered were
made g_n the site by a representative of Sladden Engineering. Boring logs are included in this
appendix.

Representative undisturbed samples were obtained within our borings by driving a thin-
walled steel penetration sampler (California split spoon sampler) or a Standard Penetration Test
(SPT) sampler with a 140 pound hammer dropping approximately 30 inches (ASTM D1586). The
number of blows required to drive the samplers 18 inches was recorded in six inch increments and
blowcounts are indicated on the boring logs. The California samplers are 3.0 inches in diameter,
carrying brass sample rings having inner diameters of 2.5 inches. The standard penetration
samplers are 2.0 inches in diameter with an inner diameter of 1.5 inches. Undisturbed samples
were removed from the sampler and placed in moisture sealed containers in order to preserve the
natural soil moisture content. Bulk samples were also obtained from the auger cuttings. The bulk
samples represent a mixture of the soils within the noted depths. Samples were then transported to
our laboratory for further observations and testing.
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Garden of Champions at Indian Wells
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Garden of Champions at Indian Wells
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- . | Sample L | i 1| No Groundwater
30 ! i | g i
) | x
- i {
35 ‘ t
- | i |
40
o |
- |
45
- _
- i
- ! \ I
50 1 , !
. | |
. | :
i | | , |
. | | ? L i | Note: The statification lines
55 | |' \ | 1 ‘ | | represent the approximate
| % | . boundaries between the soil types;
i i ‘ | the transitions may be gradual.




Garden of Champions at Indian Wells
Date: 3-27-98 Boring No. 8 Job No.: 544-8023
{ &
= g | of
- & 2 B 2 | &%
=8| 8 > DESCRIPTION E a 2 | &8 REMARKS
2 E(e| B 2a | 5 |28
gl 58 L 'E = = - °
ASlw|o m 2] 2,E | R | RO
o I
- Sand: Gray brown, fine grained | SP Loose on surface
) fe/m/u " " " 1.0
7 [ enne " . O | e
5| I II
L 19/12/12 " " " 2.0 -
- i - ! :
- ]
20 ]:19/10/14 " . . L5 -
l |
- | i
. I
28 w2027 " . — o5 | - i '
. - | H—— 1.0 I
- r . jf . 'Total Depth = 31.5'
- “ E I ; gtandlard Penetration 1‘ ' No Bedrock
- ! ample | . No Groundwater
. |
i | i
) | |
I ;
40 |
I
. i
- |
45 | '
- | i
. | x
- l i
580 , i
S
L
! : ! .
- i x : . Note: The statification lines
55 : | ; " represent the approximate
! ‘ | ] ! i . boundaries between the soil types;
: ! : 5 ‘ *_the transitions may be gradual.




Garden of Champions at Indian Wells

Date: 3-27-98 Boring No. 4 Job No.: 544-8023
& o
g | 98
2 & & [+ B 2 |E%
£$% | §  DESCRIPTION & g | & 8§, REMARKS
B2lE 8| B : 2§ | 5 |2E|
=T -] -2 'g g e QI
RS|lwm O M 7] 2,8 | X RO
o Loose on surface
. Sand: Gray brown, fine grained | SP
8 - I . . | S Y T -
o '[[7/9/13 " " . 2.0
_"’ o Ie/9/12 " " | - |10 :
- i
20 . I11/18/23 " " " 1.5
- . I ‘! )
2 o328 - " " 08 |
) |
: :
® onme | v " I
;
. 1 ! ‘ Total Depth = 31.5'
- j - I , Standard Penetration i : ! N‘; Bed:o’;:k
T ! i Sample No Groundwater
35 i K )
: |
- |
40 ! !
. | |
- | ! N
: ' | ¥
45 ! ‘ %
- | | Y
. ! | X
. | } o
- | | |
50 ; |
- ol
- i 1 ;
- | ' ! ;
: . | } : i . Note: The statification lines
¥ 55 | | | ' represent the approximate
l : ‘ i ' boundaries between the soil types;
: ,‘ the transitions may be gradual.
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Garden of Champions at Indian Wells
Date: 3-27-98 Boring No. § Job No.: 544.8023
“‘ N
5 g et ®
| — d:i g E) EA % g
.3 € | DESCRIPTION 54 2 2% REMARKS
<& 8 3 . S | 8F
cS B & B 3 £g | = =
fRSlm| o] ;M 7] = X RO
o | Loose on surface
- Sand: Gray brown, fine grained | SP
: n Dry throughout
5 .
10
15
20 —
o Total Depth = 20’
. No Bedrock
! No Groundwater
-
25
. | \
30 | !
- 3
o j
- | E
35 |
T
- |
|
40 |
. ; ;
45 |
T
s
-
50 | J |
i : ‘ | ;
c ! : 1 Note: The statification lines
55 | E [ represent the approximate
' i I boundaries between the soil types;
: ‘ 3 the transitions may be gradual.




Garden of Champions at Indian Wells

Date: 3-27-98 Boring No. 6 Job No.: 544-8023
-
B g o5
= = & g B 2 | &%
=83 3 DESCRIPTION E a g2 | =g REMARKS
<& El g B 2a S é g
8 s O = % =2 o S
A8 wio m 73] P& 2 |28
.| Sand: Gray brown, fine grained | SP Loose on surface
5L [ rons| - . o
0 [ronsns| - . N
18- :I]10/18/20 " " " 1.5
2 [ronsize, - . - - 15 | -
=1 ]:17/17/22; " " . - 115
- |
so 16/18/23,  n . . 1.0
. 1 I . Standard Penetration E%t;]elg:::'kh =315
- Sample No Groundwater
35
40
: i
. f
50
- Note: The statification lines
55 represent the approximate

boundaries between the soil
the transitions may be pradual.

€8;
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Garden of Champions at Indian Wells
Date: 3-27-98 Boring No. 7 dob No.: 544-8023
| & o | ol
= o
~ & 3 [ 2 |88
=5 > DESCRIPTION 5 a % | 5a, REMARKS
@ £ e =
as g @ 3 2o o B
(38~ AN ’s = :'g E © E <)
RS w O M 72 PSS | ® RO
0
- Sand: Gray brown, fine grained | SP
s 7/9/12 " " " 1.0
- | 5716 " . . -] 20
. I -
18 . I9/15/16 " " I P 1.5 el
Ty !
L f
20 41822 - . . ST U I
. I i Standard Penetration i §c:)t;lel:::ct;1 =218
B Sample ' ! No Groundwater
25 |
: |
. i. .
o - o
- ! ! i
. L
- | k
35 . ' ! X
D ] B
- l H
" L
40 . | I
< &
- i
- !
n |
45 | |
' |
o 5
- | |
50 !
. ! i
- | i ¥
- ! ¥ { ' 'Note: The statification lines
55 | . | ' represent the approximate
| | b .. boundaries between the soil types;
i r L ‘ the transitions may be gradual.
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Garden of Champions at Indian Wells

Date: 3-27-98 Boring No. 8 Job No.: 544-8023
-
= g o
5 > DESCRIPTION E a L & REMARKS
2 Q@ = 3 - © o &
5glBlE & 7 | ES| 2 [=E
RSO A ® »,S | ® | 8O
o |- Loose on surface
- . Sand: Gray brown, fine grained| SP
? T [l:-m/e " " " 0.5
- [l:5/10/16 . " " 0.5 -
18 _ 18/10/13 " " " 15 -
I
20 1317720, - " " - 10 1o
° ) . - i - Total Depth = 21.5’
N iy
i I , g:::dlz:rd Penetration | No Bedrock
P | | No Groundwater
25 ‘i
- i
30
. i
. i
H 1 t
- i |
35 é
T i
o I
. i i
] |
40 ‘
. |
. ’
45
50

! Note: The statification lines
represent the approximate
boundaries between the soil s;
:_the transitions may be gradual.
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®

Garden of Champions at Indian Wells
Date: 4-6-98 Trench A Job No.: 544-8023
<
2 | 0§
a & g || B 2 |28
=33 3 DESCRIPTION 5|8 2 =g REMARKS
]
e 7 | g | 2 |2E
as &|d| m [%5) = S R | RO
0
- Sand: Gray brown, fine grained| SP
]
10 |
- Total Depth = 10
. No Bedrock
. No Groundwater
15
20
28
30
3 4
©
P
50
- Note: The statification lines
55 represent the approximate
boundaries between the soil 8;
the transitions may be gradual.
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Garden of Champions at Indian Wells

20

26

830

35

Date: 4-6-98 Trench B Job No.: 544-8023
-
g s o 8
. o e}
=3 € | pescrrerion | B || & | £ 3% REMARKS
aS|E gl B = || 2g | £ |28
RE &8 =7 % || o8& | & | &S
0
- Sand: Gray brown, fine grained | SP
5
10 |
. Total Depth = 10’
. No Bedrock
. No Groundwater
16

Note: The statification lines
represent the approximate

boundaries between the soil 8;
the transitions may be gradual.

11.4-23




Garden of Champions at Indian Wells
Date: 4-6-98 Trench C Job No.: 544-8023
e
= £ | o8

a & g B 2 | &% b
5% 3 3 DESCRIPTION E a 2 = 'é REMARKS
2o Elg = || 8¢ | = 2B
A&l & S & w || D& 2 =8

0

- Sand: Gray b: , sligh

- ‘5& ﬁn:aémr:ev;n ghtly SP/SM

5

10

- Total Depth = 10'

- No Bedrock

- No Groundwater

1

20

28

30

3

“

.

50

- Note: The statification lines .

68 represent the approximate

boundaries between the soil 8;
the transitions may be gradual. |
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Garden of Champions at Indian Wells

Trench D

Job No.: 544-8023

Core

Blows/ft.

DESCRIPTION

Soil Type
Unit Dry Wt.

(pch)

% Moisture

% Relative
Compaction

REMARKS

15

10

Silty Sand: Brown, fine grained| SM

Sand: Brown, slightly silty, |SP/SM
fine grained

Total Depth = 10’
No Bedrock
No Groundwater

Note: The statification lines
represent the approximate

boundaries between the soil ‘mpes;
the transitions may be gradual.
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Garden of Champions at Indian Wells
Date: 4-6-98 Trench E Job No.: 544-8023
e
3 5 ™ 8
8|8 3 DESCRIPTION [E: a 2 |&8g REMARKS
o QO
& gle| B = || 8¢ | 2 |28
2d| &S| & 3 || o8 | &  £38
o
- Sand: Brown, slightly silty, SP/SM
- fine grained
5
10 F
. Total Depth = 10'
. No Bedrock
. No Groundwater
18
20
25
50
s
“
«©
80
Note: The statification lines
1) represent the approximate
boundaries between the soil
the transitions may be grad
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Garden of Champions at Indian Wells
Date: 4-6-98 Trench F Job No.: 544-8023
4+
B 2 |98
@< & ek | 2 2%
3] 3 DESCRIPTION E 18 8 | & REMARKS
282 po 5 2
as| E| & E 3 fe | 5 | & g
28 &S = th oS R | RO
5 T
. Sand: Brown, slightly silty, |SP/SM
. fine grained
5
10
. Total Depth = 10
. No Bedrock
- No Groundwater
15
20
FE
30
s
0
P
50
& : Note: The statification lines
1.3 represent the approximate
: boundaries between the soil 8;
the transitions may be gradual. |
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Garden of Champions at Indian Wells
Date: 4-6-98 Trench G Job No.: 544-8023
; g © ‘é,’
2% 3 & DESCRIPTION 5| a 2 |5z REMARKS
BS Ble| B = || 3¢ = |28
2d &S = g | 58 = | =8
o T
. Sand: Gray brown, fine grained | SP
5
10
. Total Depth = 10
X No Bedrock
. No Groundwater
1
20
25
30
3
«w
P
50
. Note: The statification lines .
55 represent the approximate
boundaries between the soil 8;
the transitions may be gradual.
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Garden of Champions at Indian Wells

Date: 4-6-98 Trench H Job No.: 544-8023
<+
= |t gk
e & g e 2 |£%
=33 $ DESCRIPTION - 2 =g REMARKS
8588 B 7 | Eg | = |®E
2 &8 = & 58 | & | R8O
-
. Sand: Gray brown, fine grained | SP
5
] Total Depth = 10
No Bedrock
No Groundwater
18
20
28
%0
s
“
4B
80
. Note: The statification lines
85 represent the approximate
boundaries between the soil s;
the transitions may be gradu
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APPENDIX B

Laboratory Testing
Laboratory Test Results

Slodden €ngineering )
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APPENDIX B
LABORATORY TESTING

Representative bulk and relatively undisturbed soil samples were obtained in the field and
returned to our laboratory for additional observations and testing. Laboratory testing was generally
performed in two phases. The first phase consisted of testing in order to determine the compaction
of the existing natural soil and the general engineering classifications of the soils underlying the
site. This testing was performed in order to estimate the engineering characteristics of the soil and
to serve as a basis for selecting samples for the second phase of testing. The second phase
consisted of soil mechanics testing. This testing including consolidation, shear strength and
expansion testing was performed in order to provide a means of developing specific design
recommendations based on the mechanical properties of the soil. ~

CLASSIFICATION AND COMPACTION TESTING

Unit Weight and Moisture Content Determinations: Each undisturbed sample was
weighed and measured in order to determine its unit weight. A small portion of each sample was
then subjected to testing in order to determine its moisture content. This was used in order to
determine the dry density of the soil in its natural condition. The results of this testing are shown
‘on the Boring Logs.

Maximuom Density-Optimum Moisture Determinations: Representative soil types
were selected for maximum density determinations. This testing was performed in accordance
with the ASTM Standard D1557-91 Test Method A. The results of this testing are presented
graphically in this appendix. The maximum densities are compared to the field densities of the soil

'in order to determine the existing relative compaction to the soil. This is shown on the Boring
. Logs, and is useful in estimating the strength and compressibility of the soil.

Classification Testing: Several soil samples were selected for classification testing.
This testing consists of mechanical grain size analyses and Atterberg Limits determinations. These
provide information for developing classifications for the soil in accordance with the Unified
Classification System. This classification system categorizes the soil into groups having similar
engineering characteristics. The results of this testing are very useful in detecting variations in the
soils and in selecting samples for further testing.

SOIL MECHANIC'S TESTING

Direct Shear Testing: One sample was selected for Direct Shear Testing. This testing
measures the shear strength of the soil under various normal pressures and is used in developing
parameters for foundation design and lateral design. Testing was performed using recompacted
test specimens which were saturated prior to testing. Testing was performed using a strain
controlled test apparatus with normal pressures ranging from 800 to 2300 pounds per square foot.

Expansion Testing: One sample was selected for Expansion testing. Expansion testing
was performed in accordance with the UBC Standard 18-2. This testing consists of remolding 4-
inch diameter by 1-inch thick test specimens to a moisture content and dry density corresponding to
approximately 50 percent saturation. The samples are subjected to a surcharge of 144 pounds per
square foot and allowed to reach equilibrium. At that point the specimens are inundated with
distilled water. The linear expansion is then measured until complete.

April 15, 1998 10 Project No 544-8023

Slodden €ngineering )
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PERCENT PASSING
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Job No.: 544-8023

109

108

A\
. ' \

®

Dry Density (pcf)

/
! 1
| % |
105 ¢ - L 2
8 8.5 9 9.5 10 10.5 11 11.5 12
Moisture Content (%)
METHOD OF COMPACTION

ASTM D-1557-91, METHOD A OR C

SAMPLE MAXIMUM UNIT WEIGHT OPTIMUM MOISTURE CONTENT
1 108.0 9.9
Boring1@0 - 5'

MAXIMUM DENSITY-OPTIMUM MOISTURE CURVE
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Job No.: 544-8023
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Moisture Content (%)
METHOD OF COMPACTION

ASTM D-1557-91, METHOD AOR C

SAMPLE MAXIMUM UNIT WEIGHT P IST NT
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|-0

DIRECT SHEAR TESTS
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Sladden Engineering J
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ANAHEIM TEST LABORATORY

3008 S. ORANGE AVENUE
SANTA ANA, CALIFORNIA 92707
. PHONE (714) 549-7267

70 SLADDEN ENGINEERING:
6782 STANTON AVE. SUITE E

BUENA PARK, CA.90621 DATE: 3-31-98

PO.No. VERBAL

Shipper No.
lob.No. B 2992

ATTN: BRETT ANDERSON

Specification:

Material: SOIL
PROJECT: # 544-8023

CHAMPIONS:
Hole-2
Bulk 0-5°'
. ANALYTICAL REPORT
SOLUBLE SULFATES
per CA. 417
123 ppm
FORM #2

11.4-37



11.6 Air Quality Data




~CONSTRUCTION VEHICLE EXHAUST EMISSIONS

(Based on 11-Hour-Days)

HYDROCARBONS (ROC)

17.017

Track-Type Tractor 0121 | 1331 | 2000 2.662 0.000 | 1.000 1331
Wheeled Tractor 0188 | 2068 | 2.000 4136 | 1.000 2.068 0.000
Wheeled Dozer 0.000 | 0.000 0.000 0.000 0.000
Scraper 0282 | 3102 | 12.000 37.224 | 2.000 6.204 0.000
Motor Grader (Blade) 0.040 | 0440 | 2.000 0.880 | 1.000 0.440 0.000
Wheeled Loader 0250 | 2750 | 1.000 2750 0.000 | 5.000 13.750
Track-Type Loader 0.098 |- 1.078 0.000 0.000 0.000
Off-Highway Truck (2) | 0192 | 2112 - | 5000 10.560 | 2.000 4224 0,000 -
Roller " 0067 | 0737 0.000 | 1.000 0.737 0.000

| Hlaneous 0152 | 1672 | 4000 6.688 | 2.000 3344 | 2.000 3344

quL 64.900 ) 18.425 100342

(1) EPA lbs/hr EF multiplied by 11-hour days.
(2) The off-highway truck emission factor was used to calculate the CO, NOx and ROC emissions generated by the wheeled
dozer. The wheeled dozer-generated emissions are included in the off-highway truck emission factor, as indicated in Table I1-7.1

of Supplement A to the Compilation of Air Pollutant Emission Factors, EPA, vol. 11, January 1991.
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CONSTRUCTION VEHICLE EXHAUST EMISSIONS

(Based on 11-Hour-Days)

PARTICULATE MATTER (PM10)

Track-Type Tractor 0.112 1.120 2.000 2.240 0.000 1.000 1.120
Wheeled Tractor 0.136 1.360 2.000 2.720 1.000 1.360 0.000
Wheeled Dozer 0.165 1.650 0.000 0.000 0.000
Scraper 0.406 4.060 12.000 48.720 2.000 8.120 0.000
Motor Grader (Blade) 0.061 0.610 2.00 1.220 1.000 0.610 0.000
Wheeled Loader 0.172 1.720 1.000 1.720 0.000 5.000 8.600
Track-Type Loader 0.058 0.580 0.000 0.000 0.000
Off-Highway Truck (2) 0.256 2.560 5.000 12.800 2.000 5.120 0.000
Roller 0.050 0.500 0.060 1.000 0.500 0.000
Miscellaneous 0.139 4.000 4.000 5.560 2.000 2.780 2.000 2.780
TOTAL 74.980 18.490 12.500 105..

(1) EPA lbs/r EF multiplied by 11-hour days.

(2) The off-highway truck emission factor was used to calculate the CO, NOx and ROC emissions generated by the wheeled
dozer. The wheeled dozer-generated emissions are included in the off-highway truck emission factor, as indicated in Table 1I-7.1

of Supplement A to the Compilation of Air Pollutant Emission Factors, EPA, vol. II, January 1991.
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CONSTRUCTION VEHICLE EXHAUST EMISSIONS

NITROGEN OXIDES (NOx)

(Based on 11-Hour-Days)

("

Track-Type Tractor 1.260 12.600 2.00 25.200 0.000 1.000 12.600
Wheeled Tractor 1.269 12.690 | 2.00 25380 ] 1.000 12.690
Wheeled Dozer 0.000 0.000 0.000 0.000
Scraper 3.840 38.400 | 12.00 460.800 | 2.000 76.800
Motor Grader (Blade) 0.713 7.130 2.00 14.260 1.000 7.130
Wheeled Loader 1.890 18.900 1.00 18.900 0.000 5.000 94.500
Track-Type Loader 0.827 8.270 0.000 0.000
Off-Highway Truck (25 4.166 41.660 | 5.00 208.300 | 2.000 83.320
Roller 0.862 8.620 0.000 1.000 8.620
! aneous 1.619 16.910 | 4.00 67.640 | 2.000 33.820 | 2.000 33.820
‘AL 820480 222380 140.920 1183.78

(1) EPA Ibs/hr EF multiplied by 11-hour days.

(2) The off-highway truck emission factor was used to calculate the CO, NOx and ROC emissions generated by the wheeled
dozer. The wheeled dozer-generated emissions are included in the off-highway truck emission factor, as indicated in Table II-7.1

of Supplement A to the Compilation of Air Pollutant Emission Factors, EPA, vol. II, January 1991.
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CONSTRUCTION VEHICLE EXHAUST EMISSIONS

CARBON MONOXIDE (CO)

(Based on 11-Hour-Days)

Track-Type Tractor 0.346 4.152 2.000 8.304 0.000 1.000 4,152
Wheeled Tractor 3.590 43.080 | 2.000 86.160 1.000 43.080 0.000
Wheeled Dozer 0.000 0.000 0.000 0.000 0.000
Scraper 1.257 15.084 | 12.000 181.008 | 2.000 30.168 0.000
Motor Grader (Blade) 0.151 1.812 2.000 3.624 1.000 1.812 0.000
Wheeled Loader 0.572 6.864 1.000 6.864 0.000 5.000 34.320
Track-Type Loader 0.201 2.412 0.000 0.000 0.000
Off-Highway Truck (2) 1.794 21.528 | 5.000 107.640 | 2.000 43.056 0.000
Roller ' 0.304 3.648 0.000 1.000 3.648 0.000
Miscellaneous 0.675 8.100 4.000 32.400 2.000 16.200 2.000 54.672
TOTAL 426.000 137.964

(1) EPA lbs/r EF multiplied by 11-hour days. :
(2) The off-highway truck emission factor was used to calculate the CO, NOx and ROC emissions generated by the wheeled
dozer. The wheeled dozer-generated emissions are included in the off-highway truck emission factor, as indicated in Table II-7.1
of Supplement A to the Compilation of Air Pollutant Emission Factors, EPA, vol. II, January 1991.
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1ENVO028F1.1 CALTRANS DIVISION OF RUN
DATES: ENV028F1.1 4/30/98
NEW TECHNOLOGY, MATERIALS AND RESEARCH
EMFAC7F1.1 4/30/98

EMFACT7F1.1 RATES AS OF 1/25/94
TIME RATE ADJUSTMENT BAGS 1 &3 GOC winter

YEAR: 2004 DEWPOINT:10 % COLD STARTS 526  %LDA 86.8

%LDT 128  %MDT 0.

INSPECTION & MAINTENANCE: YES % HOTSTARTS 473 % UBD 0.1
%HDG 00  %HDD 0.0

SEASON: WINTER % HOTSTAB 0.1 %MCY 0.3

TABLE 1: ESTIMATED TRAVEL FRACTIONS

LIGHT DUTY AUTOS LIGHT DUTY TRUCKS MED DUTY
" TRUCKS URBAN BUS HEAVY DUTY TRUCKS MCY

"NCAT CAT DIESEL NCAT CAT DIESEL NCAT CAT
DIESEL NCAT CAT DIESEL ALL

% VMT 045 9943 0.12 0.03 99.84 0.13 0.11 99.89 100.00 15.01
84.99 100.00 100.00

% TRIP  0.45 9943 0.12 003 99.84 0.13 0.11 99.89 100.00 15.01
84.99 100.00 100.00

% VEH 097 98.79 024 006 99.66 028 029 99.71 100.00 21.99
78.01 100.00 100.00 ; .
1ENV028F1.1 CALTRANS DIVISION OF RUN
DATES: ENV028F1.1 4/30/98

NEW TECHNOLOGY, MATERIALS AND RESEARCH
EMFACT7F1.1 4/30/98

EMFACT7F1.1 RATES AS OF 1/25/94
TIME RATE ADJUSTMENT BAGS 1 &3 GOC winter

YEAR:2004 DEWPOINT: 10 % COLD STARTS 52.6 % LDA 86.8

% LDT 12.8 % MDT 0.1

INSPECTION & MAINTENANCE: YES % HOT STARTS 47.3 % UBD 0.1
% HDG 0.0 % HDD 0.0

SEASON: WINTER % HOTSTAB 0.1 % MCY 0.3

TABLE 2: COMPOSITE EMISSION FACTORS
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POLLUTANT NAME: CARBON MONOXIDE IN GRAMS PER MILE

SPEED TEMPERATURE IN DEGREES FAHRENHEIT .
MPH 60
IDLE*  3.35
3 6701
S5 4191
10  21.59
15 14.49
20 1094
25 8.82
30 7.40
35 6.40
40 5.66
45 5.15
50 4.85
55 4.82
60 542
65 7.82

*IDLE EMISSIONS IN GRAMS/MIN, DERIVED FROM 3 MPH RATES
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1ENV028F1.1 CALTRANS DIVISION OF RUN
DATES: ENV028F1.1 4/30/98
NEW TECHNOLOGY, MATERIALS AND RESEARCH
EMFACTF1.1 4/30/98

EMFACT7F1.1 RATES AS OF 1/25/94
TIME RATE ADJUSTMENT BAGS 1 & 3 GOC Summer

YEAR:2004 DEWPOINT: 10 % COLD STARTS 52.6 % LDA 86.8

% LDT 12.8 % MDT 0.1

INSPECTION & MAINTENANCE: YES % HOT STARTS 47.3 % UBD 0.1
% HDG 0.0 % HDD 0.0 ‘

SEASON: SUMMER % HOT STAB 0.1 % MCY 0.3

TABLE 1: ESTIMATED TRAVEL FRACTIONS

LIGHT DUTY AUTOS LIGHT DUTY TRUCKS MED DUTY
TRUCKS URBAN BUS HEAVY DUTY TRUCKS MCY

NCAT CAT DIESEL NCAT CAT DIESEL NCAT CAT
DIESEL NCAT CAT DIESEL ALL

% VMT 045 9943 0.12 0.03 99.84 0.13 0.11 99.89 100.00 15.01
84.99 100.00 100.00

% TRIP ~ 045 99.43 0.12 0.03 99.84 (.13 0.11 99.89 100.00 15.01
84.99 100.00 100.00 :

% VEH 097 98.79 0.24 0.06 99.66 0.28 0.29 99.71 100.00 21.99
78.01 100.00 100.00 .
1ENVO028F1.1 CALTRANS DIVISION OF RUN
DATES: ENV028F1.1 4/30/98

NEW TECHNOLOGY, MATERIALS AND RESEARCH
EMFACT7F1.1 4/30/98

EMFACTF1.1 RATES AS OF 1/25/94
TIME RATE ADJUSTMENT BAGS 1 &3 GOC Summer

YEAR: 2004 DEWPOINT:10 % COLD STARTS 52.6 % LDA 86.8

- % LDT 1238 % MDT 0.1

INSPECTION & MAINTENANCE: YES % HOT STARTS 473 % UBD 0.1
% HDG 0.0 % HDD 0.0
SEASON: SUMMER % HOT STAB 0.1 % MCY 0.3

TABLE 2: COMPOSITE EMISSION FACTORS
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POLLUTANT NAME: TOTAL ORGANIC GASES IN GRAMS PER MILE
(EXHAUST PLUS RUNNING EVAP.) .

SPEED TEMPERATURE IN DEGREES FAHRENHEIT

MPH 75 8 8 9% 95 100

IDLE* 037 040 043 048 055 0.73

3 7.50 791 861 9.64 11.04 14.56
5 465 491 535 599 6.86 9.07
10 202 2.08 222 245 277 3.59
15 1.17 118 123 132 147 1385
20 082 081 083 088 097 118
25 065 0.63 064 067 073 087
30 0.54 053 053 055 060 0.70
35 047 045 045 047 051 059
40 041 040 040 041 044 051
45 036 035 036 037 040 046
50 034 033 034 035 038 045
55 0.34 034 035 037 040 048
60 040 041 043 047 052 0.63
65 068 0.71 077 085 096 1.18

*IDLE EMISSIONS IN GRAMS/MIN, DERIVED FROM 3 MPH RATES
1ENV028F1.1 CALTRANS DIVISION OF RUN
DATES: ENV028F1.1 4/30/98

NEW TECHNOLOGY, MATERIALS AND RESEARCH
- EMFACT7F1.1 4/30/98

EMFACT7F1.1 RATES AS OF 1/25/94
TIME RATE ADJUSTMENT BAGS 1& 3 GOC Summer

YEAR:2004 DEWPOINT: 10 % COLD STARTS 52.6 % LDA 86.8

% LDT 12.8 % MDT 0.1

INSPECTION & MAINTENANCE: YES % HOT STARTS 47.3 % UBD 0.1
% HDG 0.0 % HDD 0.0

SEASON: SUMMER % HOT STAB 0.1 % MCY 0.3

TABLE 2: COMPOSITE EMISSION FACTORS

POLLUTANT NAME: REACTIVE ORGANIC GASES IN GRAMS PER MILE
(EXHAUST PLUS RUNNING EVAP.)
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SPEED TEMPERATURE IN DEGREES FAHRENHEIT
MPH 75 8 8 9 95 100

IDLE* 035 0.37 040 046 052 0.70

3 691 7.37 8.08 9.10 1047 13.93
5 429 458 5.03 5.66 651 8.69
10 1.84 192 2.06 228 259 340
15 1.05 107 112 121 135 172
20 073 0.73 075 0.80 0.87 1.08
25 0.57 056 057 0.60 065 0.78
30 047 046 047 049 053 0.62
35 041 040 040 042 045 052
40 0.36 035 035 036 039 045
45 032 031 031 033 035 041
50 030 029 030 031 034 040
55 030 030 031 033 036 044
60 036 037 039 043 047 0.58
65 061 065 070 0.77 088 1.09

*IDLE EMISSIONS IN GRAMS/MIN, DERIVED FROM 3 MPH RATES
1ENVO028F1.1 CALTRANS DIVISION OF RUN
DATES: ENVO028F1.1 4/30/98

NEW TECHNOLOGY, MATERIALS AND RESEARCH
EMFAC7F1.1 4/30/98 ‘

EMFACT7F1.1 RATES AS OF 1/25/94
TIME RATE ADJUSTMENT BAGS 1 &3 GOC Summer

YEAR:2004 DEWPOINT: 10 9% COLD STARTS 52.6 % LDA 86.8
% LDT 12.8 % MDT 0.1
INSPECTION & MAINTENANCE: YES % HOT STARTS 47.3 % UBD 0.1
% HDG 0.0 % HDD 0.0 ‘
SEASON: SUMMER % HOT STAB 0.1 % MCY 0.3
TABLE 2: COMPOSITE EMISSION FACTORS
POLLUTANT NAME: OXIDES OF NITROGEN  IN GRAMS PER MILE

SPEED TEMPERATURE IN DEGREES FAHRENHEIT
MPH 75 80 8 9 95 100

IDLE* 0.18 0.18 0.18 0.18 0.19 0.20
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3 3.65 3.55 351 356 370 3.96
5 238 232 230 233 242 259
10 136 133 132 134 139 149
15 098 096 095 097 101 1.07
20 077 076 075 0.76 0.79 0.85
25 0.65 0.63 063 0.64 066 071
30 057 056 056 057 059 0.63
35 0.54 053 053 053 056 0.59
40 054 053 052 053 055 059
45 056 0.55 055 056 058 0.62
50 0.62 0.60 060 061 0.64 0.68
55 070 0.69 0.68 070 0.73 0.77
60 080 0.79 079 081 0.84 0.89
65 094 092 092 094 098 1.04

*IDLE EMISSIONS IN GRAMS/MIN, DERIVED FROM 3 MPH RATES
1ENVO028F1.1 CALTRANS DIVISION OF RUN
DATES: ENV028F1.1 4/30/98 ‘

NEW TECHNOLOGY, MATERIALS AND RESEARCH
EMFACTF1.1 4/30/98

EMFACT7F1.1 RATES AS OF 1/25/94
TIME RATE ADJUSTMENT BAGS 1 &3 GOC Summer

YEAR: 2004 DEWPOINT: 10 % COLD STARTS 52.6 % LDA 86.8
% LDT 12.8 % MDT 0.1
INSPECTION & MAINTENANCE: YES % HOT STARTS 47.3 % UBD 0.1
% HDG 0.0 % HDD 0.0
SEASON: SUMMER % HOT STAB 0.1 % MCY 0.3
TABLE 2: COMPOSITE EMISSION FACTORS
POLLUTANT NAME: EXHAUST PARTICULATES IN GRAMS PER MILE

SPEED TEMPERATURE IN DEGREES FAHRENHEIT
MPH 75 80 8 90 95 100

IDLE* 000 0.00 000 0.00 0.0 0.00
3 001 0.01 0.1 001 0.01 0.01

5 001 0.01 0.01 0.01 0.01 0.01
10 001 0.01 001 0.01 0.01 001

11.6-10




15 001 001 0.01 001 001 0.01
20 0.01 0.01 001 0.01 0.01 0.01
25 0.01 0.01 0.01 0.01 0.01 0.01
30 0.01 0.01 001 0.01 0.01 0.01
35 0.01 001 0.01 0.01 0.01 o0.01
40 0.01 001 001 001 0.01 0.01
45 0.01 0.01 0.01 0.01 0.01 o001
50 0.01 0.01 0.01 0.01 001 o0.01
55 0.01 001 0.01 001 0.01 o0.01
60 0.01 0.01 0.01 0.01 0.01 0.01
65 0.01 0.01 0.01 0.01 0.01 0.01

*IDLE EMISSIONS IN GRAMS/MIN, DERIVED FROM 3 MPH RATES
1ENVO028F1.1 CALTRANS DIVISION OF RUN
DATES: ENV028F1.1 4/30/98

NEW TECHNOLOGY, MATERIALS AND RESEARCH
EMFAC7F1.1 4/30/98

EMFAC7F1.1 RATES AS OF 1/25/94
TIME RATE ADJUSTMENT BAGS 1& 3 GOC Summer

YEAR: 2004 DEWPOINT: 10 - % COLD STARTS 52.6 % LDA 86.8
% LDT 12.8 % MDT 0.1 7 ‘
INSPECTION & MAINTENANCE: YES % HOT STARTS 47.3 % UBD 0.1

% HDG 0.0 % HDD 0.0
SEASON: SUMMER % HOTSTAB 0.1 % MCY 0.3

TABLE 5: TRIP END HOT SOAK EMISSION RATES (TOG OR
ROG) IN GRAMS PER TRIP ;

TEMPERATURE IN DEGREES FAHRENHEIT
75 80 8 90 95 100

033 034 036 040 045 054

TABLE 6: NON TRIP RELATED EMISSIONS

11.6-11



COMPOSITE MULTIDAY DIURNAL EMISSION RATE (TOG OR ROG): 0.57
GRAMS PER VEHICLE DAY ‘

COMPOSITE SINGLE DAY DIURNAL EMISSION RATE (TOG OR ROG): 0.51
GRAMS PER HOUR

COMPOSITE MULTIDAY RESTING LOSS EMISSION RATE (TOG OR ROG):
0.24 GRAMS PER VEHICLE DAY

COMPOSITE SINGLE DAY RESTING LOSS EMISSION RATES (TOG OR ROG)
IN GRAMS PER HOUR

TEMPERATURE IN DEGREES FAHRENHEIT
75 80 8 90 95 100

006 0.06 006 007 007 007
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An Environmental Planning ‘Resource Management Corporation

June 11, 1998 [EEERRE R o b

Kevin Thomas

Environmental Services Manager
Robert Bein William Frost & Associates
14725 Alton Parkway

Irvine, California 92718

SUBJECT: Findings of Supplemental Biological Resources Survey for the Garden of
Champions Tennis Facility in Indian Wells, Riverside County

Dear Mr. Thomas:

This letter report summarizes the findings of a survey to evaluate the biological resources present
in the Whitewater River adjacent to the proposed Garden of Champions Tennis Facility project site
in the City of Indian Wells. This report supplements the BonTerra Consulting’s “Biological Impact
Report, Garden of Champions Tennis Facility, Indian Wells, California” (BonTerra Consulting, April
21, 1998).

The Whitewater River was visited on June 10, 1998 by BonTerra Consulting’s Senior Ecologist
Brian E. Daniels. The survey was conducted to describe the vegetation and wildiife species
present and to evaluate the potential for the existing habitat to support any special status plant and
wildlife species. The survey area extended from the project site south to the approximate
centerline of the Whitewater River.

Findings

As the largest river within the Coachella Valley, the Whitewater River provides significant biological
resources for this desert region. However, in the developed parts of the Coachella Valley such as
Indian Wells, the Whitewater River is maintained as a flood control channel that supports minimal
biological resources. Adjacent to the proposed Garden of Champions Tennis Facility project site
(hereafter referred to as the project site), the Whitewater River is an earthen channel that is
regularly cleared of vegetation to maintain maximum flood capacity.

Vegetation on the floor of the Whitewater River consists of ruderal (weedy) species that are mostly
less than three feet in height. Typical species present include smartweed (Polygonum sp.),
goosefoot (Chenopodium sp.), tamarisk (Tamarix sp.), castor bean (Ricinus communis), sunflower
(Helianthus sp.), Jimson weed (Datura stramonium), and cocklebur (Xanthium sp.). Present on
the channel bank are the plant communities found on the project site: creosote bush scrub and
fourwing saltbush scrub. The dominant species are creosote (Larrea tridentata) and fourwing
saltbush (Atriplex canescens). One small clump of mesquite (Prosopis glandulosa) is present near
the top of the channel bank.

Wildlife observed during the survey include two butterfly species, checkered white (Pontia
protodice) and the eufala skipper (Larodea eufala), seventeen species of birds including American
kestrel

151 Kalmus Drive, Suite E-200  Costa Mesa, CA 92626 (7]4) 444-9199  (714) 444-9599 FAX
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Kevin Thomas
June 11, 1998
. Page 2

(Falco sparverius), Gambel's quail (Callipepla gambelii), mourning dove (Zenaida macroura),
.greater roadrunner (Geococcyx californianus), Costa's hummingbird (Calypte costae), western
kingbird (Tyrannus verticalis), cliff swallow (Hirundo pyrrhonota), common raven (Corvus corax),
verdin (Auriparus flaviceps), Abert’s towhee (Pipilo aberti), house finch (Carpodacus mexicanus),
and lesser goldfinch (Carduelis psaltria); and two species of mammals, desert cottontail (Sylvilagus
audubonii) and black-tailed jackrabbit (Lepus californica). A common loon (Gavia immer) was
observed flying overhead, a relatively rare occurrence in the desert. This water bird appeared to
be following the path of the Whitewater River, and was quite likely attempting to migrate north from
the Salton Sea.

No additional special status species, other than those discussed in the “Biological Impact Report,
Garden of Champions Tennis Facility, Indian Wells, California,” are expected to occur in the
Whitewater River adjacent to the project site. The project-related flood control improvements in
the Whitewater River may result in an incremental impact on those special status species that may
occur on the project site. However, these incremental impacts are not considered significant.

Conclusion

No new or additional impacts considered substantial enough to warrant reconsideration of the
conclusions in the “Biological Impact Report, Garden of Champions Tennis Facility, Indian Wells,
California” are expected to result from the project-related channel improvements in the Whitewater
River. However, project activities in the Whitewater River may be within the jurisdiction of the U.S.
Army Corps of Engineers (ACOE), pursuant to Section 404 of the Clean Water Act.

Please call with any questions. We appreciate the opportunity to assist you on this interesting
project.

Sincerely,
BONTERRA CONSULTING

lomas Sonitl,

Thomas E. Smith, Jr., Al
Principal

R:\Projects\RBFWJ01061198
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Garden of Champions Tennis Facility

PROJECT SUMMARY

The purpose of this report is to identify the potential impacts to biological resources from the
deveiopment of the proposed Garden of Champions Tennis Facility, located in Indian Wells,
California. Biological surveys on the site were conducted on April 3 and 15, 1998. The habitat
on the site consists of approximately 115.8 acres of creosote bush/desert sand verbena series,
38.3 acres of fourwing saltbush series, and 3.8 acres of disturbed habitats. A total of 21 special
interest plant and wildlife species are known to occur in the vicinity of the project site, several
of which were observed on site or have the potential to occur on the site. Of the 21 special
interest species, the Coachelia Valley fringe-toed lizard (Uma inornata) is the only federally
listed species expected to occur on the site. Directed surveys were conducted for the Coachella
Valley milk-vetch (Astragalus lentiginosus var. coachellae), which is currently proposed for listing
as federally endangered; however, this species was not observed on the project site.

The loss of creosote bush series and disturbed habitats onsite is considered adverse but not
significant. The desert sand verbena series onsite is considered rare by state resource
agencies and impacts to this habitat would be considered significant. However, implementation
of the mitigation described below to offset potential impacts to the Coachella Valley fringe-toed
lizard habitat would also reduce the impacts to the desert sand verbena series to a less than
significant level.

Construction on the project site would also result in the loss of approximately 153.7 acres of
native habitats that provide nesting, foraging, and denning opportunities for a variety of wildlife
species. These impacts are considered adverse but not significant.

When considered with the additional proposed development in the cities adjacent to Indian
Wells, the proposed project would result in an overall increase in development and related loss
of natural habitat and biological resources. These effects will have a cumulative impact on the
area that is considered adverse, though not significant.

The project site is within areas covered by the Coachella Valley Habitat Conservation Plan
(CVHCP). The CVHCP was developed in 1986 to afford protection to the Coachella Valley
fringe-toed lizard and allow development to continue within the range of the species. Activities
within the CVHCP that impact habitat, whether occupied or not by the lizard, requires a per acre
fee of $600.00. The project's participation in the CVHCP reduces these impacts to a level of
less than significant.

PROJECT DESCRIPTION

The Garden of the Champions Tennis Facility site consists of approximately 157.9 acres located
west of Washington Street and north of State Route 111 in Indian Wells, Riverside County,
California. The site is approximately 150 feet above sea level and is relatively flat, with low
dunes on the western portion of the site. The Whitewater River is directly south of the site. The
site contains Myoma fine sand soils and the average rainfall for the area is 5.6 inches, with an

-average temperature of 72 degrees Fahrenheit. The land uses in the area consist of residential,

school, golf course, and commercial. The project site is located on the La Quinta U.S.
Geological Survey quadrangie, within Township 5S, Range 6E, and Section 24 as shown on
Exhibit 1.

R \Projects\RBF\J010impactRep42198 1 Biological Impact Report
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Garden of Champions Tennis Facility

METHODOLOGY

BonTerra Consulting conducted a search of the literature to identify special status plants,
wildlife, and habitats known to occur in the vicinity of the project site. The California Natural
Diversity Data Base (CNDDB 1997), California Native Plant Society's Inventory of Rare and
Endangered Vascular Plants of California (Skinner and Pavlik 1998), and compendia of special
status species published by the U.S. Fish and Wildlife Service (USFWS) and California
Department of Fish and Game (CDFG) were reviewed. Table 1 lists the special interest plant
and wildlife species known to occur in the vicinity of the project with their status and probability
of occurrence.

TABLE 1
SPECIAL INTEREST SPECIES
Species | Federat | state | ©NPs | Potential Onsite
PLANTS

Deep Canyon snapdragon
Antirrhinum cyathiferum None None 2 No Suitable Habitat

Coachella Valley milk-vetch Astragalus
lentiginosus var. coachellae FPE None 1B Suitable Habitat

Flat-seeded spurge Chamaesyce
platysperma SOC None 1B Suitable Habitat

California ditaxis
Ditaxis califomica SOC None 1B Suitable Habitat

Glandular ditaxis .
Ditaxis clariana None None 2 Suitable Habitat

Slender woolly-heads Nemacaulis
denudata var. gracilis None None 2 Suitable Habitat

WILDLIFE

Reptiles

Coachelia Valley fringe-toed lizard
Uma inomata FT CE - Limited suitable habitat

Flat-tailed horned lizard Phrynosoma

mcallii None SOC - Suitable habitat
Birds
Northern harrier Suitable habitat
Circus cyaneus None SoC - (foraging)
Sharp-shinned hawk Suitable habitat
Accipiter striatus None SocC - (foraging)

R \Projects\RBF\J010impactRep42198 2 Biological Impact Report
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Garden of Champions Tennis Facility

TABLE 1 (continued)
SPECIAL INTEREST SPECIES

R \Projects\RBF\JO10impactRep42198

11.7-8
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Species Federal State CNPS Potential Onsite
Cooper's hawk Suitab_le habitat
Accipiter coopernii None SOC - (foraging)
Ferruginous Hawk Suitable habitat
Buteo regalis C None — (foraging)
Golden eagle Suitable habitat
Agquila chrysaetos None SOC - (foraging)
Prairie falcon Suitaple habitat
Falco mexicanus None SOC - (foraging)
Barn owl Suitabie habitat
Tyto alba None SOC - (foraging)
Black-tailed gnatcatcher Polioptila )
melanura None SA — Suitable habitat
Crissal thrasher o ] .
Toxostoma crissale None SOC - Limited suitable habitat
Le Conte's thrasher . )
Toxostoma lecontei None SOC - Suitable habitat
Loggerhead shrike . )
Lanius ludovicianus None SOC — Suitable habitat
Mammais
Palm Springs ground squirrel ) )
Spermophilus tereticaudus chlorus None SOC -~ Suitable habitat
Paliid San Diego pocket mouse ) .
Chaetodipus faliax pallidus None SOC - Suitable habitat
Palm Springs pocket mouse .
Perognathus longimembris bangsi None SOC - Suitable habitat
LEGEND
FEDERAL (USFWS)
FE Federally Listed as Endangered
FT Federally Listed as Threatened
FPE Federally Proposed for Endangered
FPT Federally Proposed for Threatened
C Candidate Species
SOC _ Species of Concern
STATE (CDFG)
SE State Listed as Endangered
ST State Listed as Threatened
SA Special Animal ‘
SOC Species of Concern i



Garden of Champions Tennis Facility

TABLE 1 (continued)
SPECIAL INTEREST SPECIES

Species | Federal | State | CNPS Potential Onsite
CNPS
1A Plants Presumed Extinct in California
1B Plants Rare, Threatened, or Endangered in California and Elsewhere
2 Plants Rare, Threatened, or Endangered in California But More Common Elsewhere
3 Plants About Which We Need More - A Review List
4 Plants of Limited Distribution - A Watch List

The site survey was conducted on April 3, 1998 by Brian E. Daniels and Sandra J. Leatherman,
Senior biologists at BonTerra Consulting. The survey was conducted to describe the vegetation
and wildlife species present and to evaluate the potential of the habitat to support special
interest plant and wildlife species. All plant and wildlife species observed were recorded in field
notes and are listed in Appendix A. Plant species were identified in the field or coliected for later
identification. Plants were identified using taxonomic keys in Hickman (1983), Munz 1974, and
Abrams (1823). Taxonomy follows Hickman (1993) for scientific and common names. The
vegetation on the site was classified into the associations developed by Sawyer and Keeler-Wolf
(1994), with reference to Holland (1984). Three vegetation associations occur on the site as
shown on Exhibit 2 and are discussed below.

Directed plant surveys for the Coachelia Valley milk-vetch were conducted by Ms. Leatherman
and Scott White of Scott White Biological Consulting on April 15, 1998. A reference site in the
area was visited prior to the onsite surveys to determine the phenology of this species. The
milk-vetch on the reference site was setting seed during the time of the surveys. The project
site has milk-vetch habitat similar to the reference site but has a denser cover of non-native
grass and annual species. All the habitat areas most closely resembling the reference site were
systematically surveyed. The remaining portions of the site were walked in broad transects.

Surveys for amphibians, reptiles, birds, and mammais were conducted simultaneously with the
plant surveys by Mr. Daniels. Active searches for reptiles and amphibians included lifting,
overturning, and carefully replacing rocks and debris. Observations of common and sensitive
amphibian and reptile species were documented in field notes.

Birds were identified by visual and auditory recognition, and the abundances were noted for
each species. The presence of nests or other evidence of breeding activity was also noted
during these surveys.

Surveys for mammals were conducted by using active search methods including searching for
and identifying diagnostic mammal sign (i.e., scat, footprints, scratch-outs, dust bowls, burrows,
and trails). The project site was evaluated for its potential to support mammal species that
include their home range in the project site. Mammal species observed dunng the course of the
survey were documented in field notes.

RESULTS

Vegetation

Creosote bush (Larrea tridentata) is the dominant shrub occurring north and south of Miles Road
and west of Washington Street. Creosote bush with its associated subshrubs and understory
fit the description of the creosote bush series of Sawyer and Keeler-Wolf (1994) and stabilized
and partially stabilized dunes of Holland (1984). The sand verbena series (Sawyer and Keeler-

R:\Projects\REFUJ010ImpactRep42198 4 Biological Impact Report
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Garden of Champions Tennis Facility

Wolf 1994) occurs as small patches within the creosote bush series resulting in a mosaic of
these two series. These two series were therefore mapped as a single unit (see Exhibit 2) and
comprise a total of 115.8 acres of the site (see Table 2). This habitat occurs on the low dunes
on the western portion of the site and flat areas throughout the site. Other common plant
species that occur in these series include mesquite (Prosopis glandulosa), desert primrose
(Oenothera deltoides), woolly plantain (Plantago ovata), narrowieaf cryptantha (Cryptantha
angustifolia.), dye-plant (Psorothamnus emoryi), coldenia (Tiquilia plicata), Spanish needles
(Palafoxia arida), and desert marigold (Baileya pauciradiata). The dunes on the western portion
contain the same vegetation but have large open areas of sand between the plants.

Fourwing saltbush (Atriplex canescens.) is the dominant shrub occurring south of Miles Road
and west of Washington Street. This vegetation matches the fourwing saltbush series of
Sawyer and Keeler-Wolf (1994) and the chenopod scrub habitat of Holland (1984). Herbaceous
cover in this vegetation series includes Mediterranean grass (Schismus barbatus) and woolly
plantain. Few other native annuals were observed. This area of the site appears to have some
type of past human disturbance and comprises approximately 3.8 acres. '

The disturbed habitat north of Miles Road in the center of the site is dominated by tamarisk
(Tamarix aphylla) surrounded by clippings of ornamental trees dumped on the site. The other
disturbed habitat on the site occurs south of Miles Road in the western portion of the site. This
area is a portion of a dune adjacent to a water tank. This area is dominated by Russian thistie
(Salsola tragus) and non-native grasses.

TABLE 2
VEGETATION ACRES
Plant Eommunity Type Area Impacted (acres)
Fourwing Saltbush Series 38.3
Creosote Bush/Sand Verbena Series 1154
Disturbed Habitat - 38
Total _ 157.9

Wildlife

A total of twenty-one species of vertebrates were observed during the survey of the site. These
species consisted of reptiles, birds, and mammals. Birds were the most numerous vertebrate
group on the site with a total of seventeen species. All species of vertebrates observed, except
for three bird species, are characteristic of dry desert scrub habitats such as that on the site.
These vertebrate groups and the species observed during the survey are discussed below.

A total of two species of reptiles and two species of mammals were observed during the survey
of the site. The reptiles observed included the western whiptail (Cnemidophorus tigris) and
side-blotched lizard (Uta stansburiana). Only one western whiptail was observed and it was in
the creosote bush series. Six side-blotched lizards were located in scattered locations on the
site. The mammals observed included the black-tailed jackrabbit (Lepus californica) and desert
cottontail (Sylvilagus audubonii). One desert cottontail was observed in a mesquite clump, and
four black-tailed jackrabbits were observed in both the creosote bush and fourwing saltbush
series on the site.
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Resident bird species observed on the site that are characteristic of dry desert scrub habitats
in the region include the American kestrel (Falco sparverius), mourning dove (Zenaida
macroura), common raven {(Corvus corax), verdin (Auriparus flaviceps), northern mockingbird
(Mimus polyglottos), and house finch (Carpodacus mexicanus). Only one or two individuals
were seen of each of these species, except for verdin, northern mockingbird, and house finch.
The American kestrel was observed foraging over the site. This raptor species is more common
in the region during the winter, but remains to breed where trees provide suitable nesting
habitat. The open desert scrub on the site and the adjacent urban habitats with plentiful trees
provides suitable breeding habitat for the American kestrel. A total of 8 verdins, 5 northern
mockingbirds, and 15 house finches were observed on the site. Two other resident species
were observed on or flying over the site that are not characteristic species of dry desert scrub
habitats. These are the Brewer's blackbird (Euphagus cyanocephalus) and Abert's towhee
(Pipilo aberti). Two Brewer's blackbirds were observed flying over the site and are a common
resident of human habitats in the region. One Abert’s towhee was observed in a tamarisk tree
at the west edge of the site adjacent to the Whitewater River. The Abert’'s towhee typically
occupies dense thickets of mesquite, cottonwoods (Populus sp.), willows (Salix sp.), and
tamarisk. It is also found in thick shrubbery of human habitats adjacent to open desert scrub.
The site does not provide a dense enough growth of mesquite or tamarisk to support the Abert's
towhee.

Winter visitors observed during the survey that are often found in dry open desert scrub habitats
in the region are the red-tailed hawk (Buteo jamaicensis), Anna's hummingbird (Calypte anna),
yellow-rumped warbler (Dendroica coronata), Brewer's sparrow (Spizella breweri), and lesser
goldfinch (Carduelis psaltria).

A total of three bird species that can be classified as summer visitors in the region were
observed during the survey: two western kingbirds ( Tyrannus verticalis), ten northern rough-
winged swallows (Stelgidopteryx sermripennis), and thirty cliff swallows (Hirundo pyrrhonota). All
three species nest in the region and can be expected to forage over dry desert scrub habitats
such as that on the site.

One osprey (Pandion haliaetus) was observed during the survey roosting on a large tamarisk
tree on the site. Habitat for this raptor, whose diet consists largely of fish, includes rivers, lakes,
streams, and the ocean. The osprey is a rare year round visitor to the desert region of
southeastern California, most often seen in spring or fall migration.

cial Interest Habita ecies

Sensitive habitats are vegetation communities, associations, or series that support
concentrations of sensitive plant or wildlife species, are of relatively limited distribution, or are
of particular value to wildlife (CDFG 1995). Although sensitive habitats are not afforded legal
protection unless they support protected species, potential impacts on them may increase
concerns and mitigation suggestions by resources agencies.

ial Interest Plant an ildlife cies
Plants.or animals may be considered "special interest" due to declining bopulations, vulnerability
tq hgbltat change, or restricted distributions. The special interest species known to occur in the
vicinity of the project and their potential to occur on the site were identified in Table 1.
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A federally endangered species is one facing extinction throughout all or a significant portion
of its geographic range. A federally threatened species is one likely to become endangered
within the foreseeable future throughout all or a significant. portion of its range. The presence
of any federally threatened or endangered species in a project area generally imposes severe
constraints on development, particularly if development would result in "take" of the species or
its habitat. The term "take" means to harass, harm, pursue, hunt, shoot, wound, kill, trap,
capture, collect, or attempt to engage in such conduct. Harm in this sense can include any
disturbance to habitats used by the species during any portion of its life history.

Proposed species are those officially proposed by the USFWS for addition to the federal
threatened and endangered species list. Because proposed species may soon be listed as
threatened or endangered, these species could become listed prior to or during implementation
of a proposed development project. If a federally proposed species occurs on a project site, a
conference with the USFWS to minimize impacts should be initiated.

The State of California uses the following definitions: an endangered species is one whose
prospects of survival and reproduction are in immediate jeopardy; a threatened species is one
that is present in such small numbers throughout its range that it is likely to become an
endangered species in the near future in the absence of special protection or management; and
a rare species is one that is present in such small numbers throughout its range that it may
become endangered if its present environment worsens. Rare species applies to California
native plants. State rare, threatened and endangered species are fully protected against loss
from development.

Species of Special Concern is an informal designation used by the CDFG for some declining
wildlife species that are not state candidates. This designation does not provide legal protection
but signifies that these species are recognized as sensitive by the CDFG.

Species that are California fully protected include those protected by special legislation for
various reasons.

The CNPS is a local resource conservation organization that has developed an inventory of
California's sensitive plant species (Skinner and Pavlik 1984a). This inventory is the summary
of information on the distribution, rarity, and endangerment of California's vascular plants. This
rare plant inventory is comprised of four lists. CNPS presumes that List 1A plant species are
extinct in California because they have not been seen in the wild for many years. CNPS
considers List 1B plants as rare, threatened, or endangered throughout their range. List 2 plant
species are considered rare, threatened, or endangered in California but more common in other
states. Plant species for which CNPS needs additional information are included on List 3. List
4 plant species are those of limited distribution in California whose susceptibility to threat
appears low at this time. ‘

Section 15380 of CEQA also grants protection for species that can be shown to meet the criteria
for listing regardiess if they are officially listed.

A list of each sensitive plant and wildlife species potentially occurring on the project site,
including information on the status and known presence/potential habitat for that species onsite
was previously shown in Table 1.

Five special interest plant species potentially occur on the project site. These species include:
Coachella Valley milk-vetch, fiat-seeded spurge, California ditaxis, glandular ditaxis, and slender
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woolly-heads. No special interest plant species were observed during the focused surveys and
are not expected to occur on the project site.

The site provides potentially suitable habitat for sixteen special interest wildlife species. This
includes only one species, the Coachella Valley fringe-toed lizard, that is listed as federally
threatened and state endangered. Directed surveys would need to be conducted between mid-
March and November to determine the presence or absence of the Coachella Valley fringe-toed
lizard on the site. However, the site is within the boundaries of the Habitat Conservation Plan
(HCP) for the Coachella Valley fringe-toed lizard that was initiated in 1986. Permitted entities
under this HCP include the County of Riverside and the City of Indian Wells. As a result,
projects under these jurisdictions are not required to perform presence/absence surveys for the
Coachella Valley fringe-toed lizard, but are required to participate in the mitigation provided by
the HCP. This requires projects to minimize potential impacts, where possible, and payment
of a $600.00 per acre fee to assist in the purchase of open space and habitat
restoration/enhancement.

PROJECT IMPACTS

impacts from the development of the Garden of Champions Tennis Facility would result in
permanent losses to native plant habitat, wildlife habitat and special interest species and
habitats. These impacts have been evaluated according to the definition of significance,
outlined below, according to the California Environmental Quality Act (CEQA) guidelines.

Definition of Significance

Methods used to evaluate the significance level of potential impacts associated with the project
are based on guidelines provided in Appendix G of the CEQA. Based on this Appendix, a
finding of significance on biological resources is required if a project would:

L] substantially affect a rare or endangered species of plant or animal or the habitat of that
species;

. interfere substantially with the movement of any resident or migratory fish or wildlife
species; or

. substantially diminish habitat for fish, wildlife or plants.

Evaluation of impacts using these criteria must consider the resource and its extent and
distribution on a local and regional basis. For instance, the permanent loss of an important
resource, such as a population of a rare plant, would be considered a substantial impact.
Determining if this impact wouid be significant depends on whether or not this loss would be
substantial with respect to the local or regional extent of this species.

Potential impacts on biological resources as a result of the project are defined as follows:

M an impact that would result in an important or potentially important adverse change
in any of the biological resources in the area affected by the proposed project.

Not Significant: an impact that is not anticipated to be substantial. This would include an impact
considered locally important; that is, an impact that would results in an adverse, though not
substantial, change to any of the biological resources in the area affected by the proposed
project, but which may contribute to the decline of a resource on a local level. This could also
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include an incremental effect on a special interest species or its habitat. A discussion of
potential direct, indirect, and cumulative impacts associated with the project is provided below.
A discussion of the level of significance of each impact following mitigation is provided in the
mitigation section.

The determination of impacts in this analysis is based on onsite biological resources identified
in the survey efforts discussed above. All construction activities, including staging and
equipment areas, are assumed to be contained within the limits of grading. Both direct and
indirect impacts on biological resource identified above have been evaluated. Direct impacts
are those that involve the initial loss of habitats due to grading and construction. Indirect
impacts have been identified as those related to disturbance from construction (such as dust
and noise).

Biological impacts associated with the proposed project were evaluated with respect to the
following sensitive biological issues:

+ federally- or state-listed endangered or threatened or protected species of plant or
wildiife,

» streambeds, wetlands, and their associated vegetation;

» habitats suitable to support a federally- or state-listed endangered or threatened
species of plant or wildiife;

» plant species designated as former candidates for federal listing and California
Species of Special Concern;

The actual occurrence of these resources within the project site was correlated with the
significance criteria to determine whether the impacts of the proposed project on these
resources would be considered significant.

Direct Impacts

Vegetation

Construction of the proposed project would result in the permanent removal of 115.4 acres of
creosote bush/desert sand verbena series, 38.3 acres of fourwing saltbush series, and 3.8 acres
of disturbed habitat made up of non-native vegetation. The creosote bush series is the
dominant vegetation throughout much of the Mojave and Sonoran deserts, and the disturbed
areas supporting non-native vegetation is not considered to have high biological value. The loss
of these vegetation series therefore is considered adverse but not significant. The desert sand
verbena series is usually associated with stabilized or partially stabilized dune habitat, which is
becoming more uncommon as the Coachella Valley is developed. As such, this habitat is
considered a threatened community by the CDFG (CNDDB 1998), and impacts to this habitat
would be considered significant. However, implementation of the mitigation described below
to offset impacts to potential to the Coachella Valley fringe-toed lizard habitat would also reduce
the impacts to the desert sand verbena series to a less than significant level.

Wildiife

Construction on the project site would result in the loss of approximately 153.7 acres of native
habitats that provide nesting, foraging, and denning opportunities for a variety of wildlife species.
In addition, removing or altering habitats would result in the loss of small mammals, reptiles,
amphibians, and other animals of slow mobility that live in the habitats within the impact area.
More mobile wildlife species now using the area would be forced to move into remaining areas
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of open space, consequently increasing competition for available resources in those areas. This
situation would result in losing individuals of the wildlife population that cannot successfully
compete. These impacts are considered adverse but not significant.

The Whitewater River adjacent to the southern boundary of the project site is expected to be
a locally important wildlife movement corridor. A wildlife corridor generally defined as a relatively
narrow strip of habitat that connects two or more larger areas or habitat. It is essentially free
of any physical barriers such as freeways, fences, walls, housing tracts, or lakes. A typical
wildlife corridor provides both refuge and ease of movement, as often provided by canyon
bottoms and ridgelines.

Implementation of the project may result in indirect impacts on this corridor. These indirect
impacts may consist in increased lighting, noise, and human traffic within the Whitewater River.
However, immediately west of the project site the value of the Whitewater River as a wildlife
movement corridor has been diminished by the presence of extensive urban habitats. In
addition, a golf course has inciuded the Whitewater River as part of its course and eliminated
native habitats from the channel. As a result, the value of the Whitewater River as a wildlife
movement corridor in the vicinity of the project site has been substantially reduced. Therefore,
implementation of the project will result in indirect impacts on the Whitewater River that are
considered adverse but not significant.

Special Interest Plant and Wildlife Species
No federally listed or proposed plant species were observed on the project site during the

focused rare plant surveys. Therefore, no impacts to special interest plant species would result
from project implementation.

A total of sixteen wildlife species that are considered as sensitive biological resources potentially
occur within the project site. One of these sixteen, the Coachella Valley fringe-toed lizard is
listed as federally threatened and state endangered, and the ferruginous hawk is a federal
candidate for listing as threatened or endangered. Although the ferruginous hawk is a regular
winter resident to the region, it is strongly associated with agricultural areas in the desert. The
project site provides only marginal foraging habitat for this species. The loss of 157.9 acres of
marginal foraging habitat for the ferruginous hawk contributes to an incremental decrease of
foraging habitat that is adverse but not considered significant. Potentially suitable habitat is
present on the project site for the Coachella Valley fringe-toed lizard. However, no focused
surveys were conducted for this lizard because the project site is within areas covered by the
Coachella Valley Habitat Conservation Plan (CVHCP). The CVHCP was developed in 1986 to
afford protection to the Coachella Valley fringe-toed lizard and allow development to continue
within the range of the species. Activities within the CVHCP that impact habitat, whether
occupied or not by the lizard, requires a per acre fee of $600.00. If the Coachella Valley fringe-
toed lizard is present on the project site, any impacts on this species would be considered
significant. However, the project’s participation in the CVHCP reduces these potential impacts
to a level that is less than significant.

The project site supports only a limited amount of suitable habitat for the crissal thrasher, which
is not listed or proposed as threatened or endangered. Therefore, project implementation will
not result in any significant impacts on this species.

Six raptor species that are expected to use the project site for occasional foraging activities. As
a result, the loss of occasional foraging habitat for the northern harrier, sharp-shinned hawk,

R \Projects\RBFU010ImpactRep42198 10 Biological Impact Report

11.7-16



-Garden of Champions Tennis Facility

Cooper's hawk, golden eagle, prairie falcon, and bam ow!/ contributes to an incremental

. decrease of foraging habitat that is adverse but not considered significant for these species.

Although the project site provides suitable habitat for the flat-tailed horned lizard, black-tailed
gnatcatcher, Le Conte’s thrasher, loggerhead shrike, Palm Spring ground squirrel, pallid San
Diego pocket mouse, and Palm Springs pocket mouse, it is not expected to support substantial
populations of these species. Therefore, the loss of 157.9 acres of suitable habitat is not
expected to result in any significant impacts on these species. [f any of these seven species
are present on the project site, impacts on them would be considered adverse but not significant
because of the low sensitivity of these species (not proposed or listed as threatened or
endangered by state or federal agencies) and the limited amount of anticipated impacts on their
respective habitats.

Wildlife Dispersal
indirect acts

Indirect impacts are those related to disturbance by construction (such as dust and noise).
Grading activities would disturb soils and result in the accumulation of dust on the surface of the
leaves of trees, shrubs, and herbs. This indirect effect of project construction on native
vegetation in the immediate vicinity of the construction area is considered adverse, but not
significant. In addition, potential urban runoff from the project may increase soil erosion into the
Whitewater River and could have the potential to adversely affect water quality, and in tun
affect habitats within the downstream potions of the Whitewater River. Additional indirect
impacts may occur to adjacent vegetation due to increased human presence and potential for
the introduction of non-native weedy species. These impacts are considered adverse but not
significant.

CUMULATIVE EFFECTS

Proposed urban developments in the vicinity of the proposed project will convert existing native
desert habitat and biological resources to urban uses. Within the City of Indian Wells,
approximately 460 total dwelling units are currently proposed for development. The largest of
the proposed developments includes The Reserve at Hidden Valiey, encompassing 250 units
and a golf course. The remaining seven projects within the City of indian Wells range from a
97 dwelling unit single-family residence deveiopment to three office buildings on vacant pads.

To the east of Indian Wells, in the City of La Quinta, a total of 14,557 dwelling units are currently
proposed for development. In addition, in the City of Palm Desert to the west, approximately
5,721 dwelling units are proposed for development throughout the City.

While these individual projects would contribute incrementally to growth in the area, considered
collectively, the projects will create an overall change in the once rural and sparsely populated
nature of this valley. The overall increase in dwelling units and related demands along
neighborhood roads and for local services and utilities will have a cumulative impact on the area
that may be considered adverse. In addition, the development of these projects in what was
once a semi-rural but steadily developing area, could result in conversion of adjoining lands to
similar uses, particularly rural and agricultural uses. Therefore, ultimate urbanization of the
project vicinity could potentially, indirectly influence expansion throughout the area.

Thg loss of natural open space areas from implementation of the above projects, including the
project site, will contribute on an incremental basis to cumulative impacts on biological resources
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on a regional basis. Natural habitats provide important cover and foraging for several types of
animals. These impacts are now occurring in the region as a result of past and planned
development. '

MITIGATION MEASURES

This section focuses on the development of mitigation measures for project-related impacts
found to be significant. The recommended mitigation measures involve minimizing disturbance
to adjacent habitat and vegetation, and habitat compensation. Implementation of these
mitigation measures would reduce potential impacts to a level that is less than significant.

Construction of the proposed project would result in the permanent removal of 115.4 acres of
creosote bush/desert sand verbena series. This impact in considered potentially significant
because this vegetation series is considered rare and has the potential to support the Coachella
Valley fringe-toed lizard. However, because the project site is within areas covered by the
Coachella Valley Habitat Conservation Plan (CVHCP), these impacts can be mitigated to a level
of less than significant through payment of a mitigation fee. As discussed above, the CVHCP
was developed in 1986 to afford protection to the Coachella Valley fringe-toed lizard and allow
development to continue within the range of the species. Activities within the CVHCP that
impact habitat, whether occupied or not by the lizard, requires a per acre fee of $600.00.
Avoiding and/or minimizing development of the natural habitats onsite would not achieve the
project applicant’s objective for the project. Therefore, mitigation to reduce the potentially
significant impacts from development of the project site is limited to the financial contribution
to the established conservation program for the Coachelia Valley fringe-toed lizard.

BonTerra Consulting recommends staking sensitive dune habitat at the edges of the project site
to minimize construction disturbance to adjacent habitat. Staking shouid be completed by the
project surveyor and a qualified biologist.

LEVEL OF SIGNIFICANCE AFTER MITIGATION

Implementation of the recommended measures will mitigate biological impacts to a level that
is considered less than significant.
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VOUCHERS

Voucher specimens for several plant species were coliected by Scott White on site during the
focused plant surveys. The voucher number for these species is listed in the plant compendium
(see Appendix A).
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CERTIFICATION

| hereby certify that the statements furnished above and in the attached exhibits present the .
data and information required for this biological evaluation, and that the facts, statements, and
information presented are true and correct to the best of my knowledge and belief.

Date: & ;[I q% Signed: m‘ﬂﬂ +7 ﬁyz,
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Common Name
ASTER FAMILY

Burro bush
Desert marigold
Pincushion
Desert dicoria
Brittlebush
Desert sunflower
Desert dandelion
Spanish needles
Wreath-plant

BORAGE FAMILY
Narrowleaf cryptantha
Comb-bur

Plicate tiquilia
MUSTARD FAMILY

Wild turnip
London rocket

CARNATION FAMILY

Onyx fiower

GOOSEFOOT FAMILY

Four-wing saltbush
Allscale

Russian thistle
CUCUMBER FAMILY
Brandegea

SPURGE FAMILY
Unid. annual spurge
PEA FAMILY

Annual dalea
Strigose lotus

Mesquite
Dye-plant

Unid. blazing-star

PLANT SPECIES

Scientific Name
ASTERACEAE

Ambrosia dumosa
Baileya pauciradiata
Chaenactis stevioides
Dicoria canescens
Encelia farinosa
Geraea canescens
Malacothrix glabrata
Palafoxia arida
Stephanomeria exigua

BORAGINACEAE

Cryptantha angustifolia
Pectocarya recurvata
Tiquilia plicata
BRASSICACEAE

Brassica tournefortii
Sisymbrium irio

CAROPHYLLACEAE
Achyronychia cooperi
CHENOPODIACEAE
Atriplex canescens
Atriplex polycarpa
Salsola tragus
CUCURBITACEAE
Brandegea bigelovii
EUPHORBIACEAE
Chamaesyce sp.
FABACEAE

Dalea mollis

Lotus strigosus
Prosopis glandulosa
Psorothamnus emoryi

LOASACEAE

Mentzelia sp.

Abundance

Uncommon
Occasional
Uncommon
Uncommon
Uncommon
Occasional
Occasional
Common

Occasional

Common-abundant
Occasionat
Occasional-common

Common-abundant
Scarce

Occasional-common

Occasional-common
Occasional-common
Common

Uncommon

Occasional

Occasional
Uncommon/roadside
Uncommon/hummocks
Occasional-common

Occasional

Voucher

6295

6296

6292
6293

6287

6294

6284

6289
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Common Name

FOUR-O'CLOCK FAMILY
Sand verbena
FUCHSIA FAMILY

Brown-eyed eve. primrose
Dune evening primrose

PLANTAIN FAMILY
Woolly plantain
BUCKWHEAT FAMILY

Brittie spine-flower
Unid. annual buckwheat

PURSLANE FAMILY
Common calyptridium
TAMARISK FAMILY

Athel

CALTROP FAMILY

Creosote bush
Puncture vine

GRASS FAMILY

Schismus

Common Name
Invertebrates
BUTTERFLIES

giant swallowtail
checkered white
spring white

dainty sulphur

gray hairstreak
western pygmy-biue

Scientific Name
MALVACEAE
Eremalche exilis

NYCTAGINACEAE

~ Abronia villosa

ONAGRACEAE

Camissonia claviformis
QOenothera deltoides

PLANTAGINACEAE
Plantago ovata
POLYGONACEAE

Chorizanthe brevicornu
Eriogonum sp.

PORTULACACEAE
Calyptridium monandrum
TAMARICACEAE
Tamarix aph yllé
ZYGOPHYLLACEAE

Larrea tridentata
Tribulus terrestris

POACEAE

Schismus barbatus

WILDLIFE SPECIES

Scientific Name

Papilo cresphontes
Pontia protodice
Pontia sisymbrii
Nathalis iole
Strymon melinus
Brephidium exile

Abundance Voucher
Occasional

Common-abundant

Common
Occasional-common

Common

Uncommon
Uncommon 6290

Occasional 6291
Occasional (vpersisting plantings)

Common
Occasionalfroadside

Abundant

Abundance

Uncommon
Common
Uncommon
Uncommon
Common
Common

R\Projects\RBF\J010impactRep42198
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Garden of Champions Tennis Facility

Common Name

painted lady

monarch

queen

funereal duskywing
common checkered-skipper
Mohave sootywing

fiery skipper

Vertebrates
REPTILES

western whiptail
side-blotched lizard

MAMMALS

black-tailed jackrabbit
desert cottontait

BIRDS

osprey

red-tailed hawk
American kestrel
mourning dove

Anna's hummingbird
western kingbirds
northern rough-winged swallows
cliff swallows

common raven

verdin

northern mockingbird
yellow-rumped warbler
Abert's towhee
Brewer's sparrow
Brewer's blackbird
house finch

lesser goldfinch

Scientific Name

Vanessa cardui
Danaus plexippus
Danaus gilippus
Erynnis funeralis
Pyrgus communis
Hesperopsis libya
Hylephila phyleus

Cnemidophorus tigris
Uta stansburiana

Lepus californica
Sylvilagus augdubonii

Pandion haliaetus

Buteo jamaicensis

Falco sparverius

Zenaida macroura
Calypte anna

Tyrannus verticalis
Stelgidopteryx serripennis
Hirundo pyrrhonota
Corvus corax

Auriparus flaviceps
Mimus polyglottos
Dendroica coronata
Pipilo aberti

Spizella breweri
Euphagus cyanocephalus
Carpodacus mexicanus
Carduelis psaltria

Abundance -

Abundant
Uncommon
Uncommon
Common
Uncommon
Uncommon
Common

Uncommon
Common

Common
Uncommon

Rare migrant

Uncommon winter resident
Common winter resident
Common resident
Uncommon winter visitant
Common summer resident
Common summer resident
Common summer resident
Common year-round resident
Common year-round resident
Common year-round resident
Common winter resident
Common year-round resident
Uncommon winter resident
Common year-round resident
Common year-round resident
Uncommon winter resident
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APPENDIX B

Site Photographs
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Garden of Champions Tennis Facility

Photo 3 Dune on Western Portion of Site - Looking Northwest

Photo 4 Disturbed Potion of Site - Looking North
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Garden of Champions Tennis Facility

Photo 1 Creosote Bush/Sand Verbena Series - Looking North

Photo 2 Fourwing Saltbush Series in Background - Looking Southeast
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Richard Wagner
Musco Sports Lighting, Inc.

Phone: 714/540-9335
800/659-0117 toll free

Fax:  909/794-2012

Pager: 909/514-8131

E-mall: richard.wagner@musco.com

3151 Airway Avenue, Bidg. G-1
June 3, 1998 Costa Mesa, CA 92626

TSNy g Web site: hitp://www.musco.com
N e

JUK G5

RBF & Associates 1938
14725 Alton Parkway DT RSP R CRAG
Irvine, Ca. 92618-2069 RCBERT BER. Wit FROST

Attention: Ms. Rhonda Tijerina

Reference: Garden Of Champions Tennis Complex Lighting Project- Project#14329857

Dear Ms. Tijerina:

Based on our conversation, this letter is to inform you that the Specifications/Submittals and light
scans provided April 27,1998 for the Grand Champions Tennis Complex Lighting project comply
with the County of Riverside Ordinance No. 655 Regulating Light Pollution. The Musco Total
Light Control Visor has being utilized on this project.

If you have any questions regarding this information, please feel free to call me at 800 659-0117 or
909 3144040 cell.

Sincerely, — 4/
A2 o
Richard Wagner |

Area Representative

.2
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Lighting Analysis and Evaluation

Introduction

The lighting systems for Stadiums 1, 2, and 3 will be designed to provide appropriate
illumination levels to accommodate the anticipated usages of each stadium while
minimizing the lighting spill and perceived glare in the surrounding areas. This lighting
design will provide compliance with the County of Riverside Ordinance Number 655
Regulating Light Pollution within the Zone B influence area. A computer generated study
has been conducted to simulate the design characteristics and provide the lighting levels
resulting from this design. The industry standard representation of illumination levels are
presented in horizontal Foot-candles at a height of 36 inches above the surface to be
illuminated. Initial and maintained illumination levels are considered in the design process.
The initial level is the illumination level attained immediately following fixture installation.
After a period of time, lamp degradation, dirt and environmental components will decrease
the initial lighting level to the maintained lighting level. The application of a maintenance
factor is utilized to approximate the relationship of the initial lighting level to the maintained
light level. The maintenance factor utilized in this study is 80% meaning that the
maintained lighting levels will be 80% of the initial illumination levels. The maintained
levels are provided to illustrate the long term illumination achieved at court level for each
stadium. The initial illumination levels, representing the highest anticipated illumination
values, are utilized to simulate the maximum values of lighting spill and perceived glare.
Lighting spill and perceived glare are represented by the collective contribution of the
lighting of Stadiums 1, 2 and 3. A description of the design parameters and analysis of the
results of the computer simulations are provided below.

Court Level Lighting

The maintained lighting requirements for each stadium can be achieved with pole mounted
luminaire arrays, similar to those shown in Figure A. Each array consists of 1500 Watt metal
halide lighting fixtures with the number of fixtures per array determined by the lighting
requirements and physical layout of each stadium. Each lighting fixture in the array includes
a visor similar to that illustrated in Figure B. The visor provides compliance with the County
of Riverside Ordinance Number 655 within the Zone B influence area by controlling the
upward spill light from the luminaire and directing this light toward the tennis court area.
This luminaire configuration has been successfully incorporated at the U.S. Open Tennis
Facility in Flushing Meadows, New York, to provide quality lighting at the court level and
minimize the glare seen by outsiders.

A maintained illumination leve!l of 150 Foot-candles was calculated at court level in Stadium
1 to accommodate televised championship tennis matches. This maintained illumination
level can be achieved with 4 pole-mounted lighting arrays consisting of 21 fixtures per array.
The lighting arrays were calculated to be mounted at a height of 130 feet above court level
or 100 feet as measured from the concourse level which would represent a typical
installation. It is our understanding that the maximum pole height for this location will be
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FIGURE B

Typical Luminaire Visor
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Total Light Control™

custom spill and glare control )

Typical TLC reflector modification

The two-tiered visor is custom adjusted by a Musco technician for individual sites on the field.

“Not only did the system meet the specs, they exceeded it—we’re very happy.”
— Eric Sharf, Design Phase Coordinator, University of Arizona

m Corporate Office: Manufacturing:
100 1st Avenue West / P.O. Box 808 2107 Stewart Road / P.O. Box 14

S o Oskaloosa, lowa 52577 Muscatine, lowa 52761 o
. U : 515/673-0411 « Fax: 515/673-4740 319/263-2281 + Fax: 800/374-6402 )
. é WM 800/825-6030 800/756-1205
M/ Web site: http://www.musco.com
© 1997 Musco Sports-Lighting, Inc. TLC™ 15 protected by one or more of the following U.S. patents: 4190681; 4374407: 4450507: 4725834; 4720077; 4816074 4B47303: 4994716; 016150
FrLC1 5075828: 5134557; 5161883, 5211473; 5220681: 5337221 ; 5343374; 5377611, 5396478; $402327: 5519680; DA37168; DI53787, 035391

Canada Paters: 70478: 74829: 1114788 1181380: 2009749, Mexico Patent: 175863. Other patents pending.
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FIGURE C

Stadium 1
Court Level Illumination
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100 feet above court level, which is not expected to significantly alter the results. The
lighting configuration for Stadiums 2 and 3 will provide an average maintained illumination
of 70 Foot-candles at the court level. For Stadium 2, the required illumination level can
be achieved with 4 pole mounted lighting arrays consisting of 8 fixtures per array mounted
110 feet above court level or 80 feet measured from the concourse level. For Stadium 3,
this illumination level can be achieved with 4 pole mounted lighting arrays consisting of 5
fixtures per array mounted 80 feet above court level or 50 feet measured from the
concourse level. The resulting illumination at court level for Stadiums 1, 2, and 3 is
presented in Figures C, D and E, respectively.

Lighting Spill and Perceived Glare

Lighting spill and perceived glare simulations are calculated to illustrate the combined
effects of the lighting systems for Stadiums 1, 2, and 3 on the surrounding areas. These off-
site components are illustrated at the property lines to the North, South and West, and the
proposed parcel line to the East. The lighting for the tennis courts and parking lots located
on the property has not been included in this analysis. However, we expect this lighting
to have a minimal impact on the off-site lighting levels provided in this study.

The lighting spill is measured in horizontal Foot-candles and is provided in Figure F. The
maximum anticipated level along the boundary is 0.04 Foot-candles. As a comparison,
residential street lighting typically provides an average illumination of 0.3 Foot-candles.
The maximum level represents a value of significantly less than typical street lighting values
and, in our opinion, is not objectionable to the general public.

Perceived glare is the light level that would be seen by a person if they were to look directly
at the light source. The glare simulation is provided in Figure G and provides calculated
glare levels at the property lines and proposed parcel line. The maximum anticipated glare
level is 0.24 Foot-candles, a rather low level, dropping to levels of 0.07 to 0.11 Foot-
candles over most of the boundaries, which would be considered a very low level. The
maximum value occurs at the southern property line which adjoins Miles Avenue. Usage
for this area is expected to include primarily parking for the tennis facility and the impact
of the 0.24 Foot-candles is expected to be minimal. The impact of glare on specific
individuals is highly subjective, but the levels noted would not be considered objectionable
by a large majority of people.

This study represents a preliminary analysis of calculated lighting levels required to
accommodate typical tennis stadiums and provide compliance with County of Riverside
Ordinance Number 655. The final determination of the illumination levels required inside
the stadiums will be determined by the tennis association governing events at this facility.
While these values could vary from those described in this report, we do not expect the
calculated lighting spill and perceived glare at the boundaries to vary significantly from
those presented in this study.

H:\GRP6\PDATAI301524\EIR1.WPD
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FIGURE A

Typical Pole Mounted Luminaire Array

11.84



INDIAN WELLS, CA GARDEN OF CHAMPIONS
TENNIS COMPLEX
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Fixture Type: TLC MZ

Lamp Type: 1500w MZ
Lumens: 155000

File Number: 29857F1
Date: 27-Apr-18¢8

0000
MuUSCO.

GUARANTEED PERFORMANCE

MAINTAINED ILLUMINATION

TENNIS

HORIZONTAL FOOTCANDLES
ONPLANEATZ= 3

‘Target Points: 72
Average: 73.60
Maximum: 77.76
Minimum: £9.82
Avg/Min: 1.054
Max/Min: 1.114

Number of Luminaires: 32
* KW Consumption: - 51.20

Average Tilt Factor: 0.975
** Maintenance Factor: x _0.800
***Light Loss Factor: 0.780

*Refer to amperage draw for electrical sizing.

**Maintenance factor = ambient temp. factor
X voltage factor X ballast factor X lamp
lumen depreciation X luminaire dint
depreciation(per IES Manual RP-6-88,p.92)

==+ ight Loss Factor(LLF)=average tilt factor
X maintenance factor. ‘

NOTE: Light level averages and uniformities
are guaranteed by MUSCO. However,
individual location measeurments may vary
from computer predictions.

INSTALLATION REQUIREMENTS:

Results assume +-3% nominal voltage at load
side of ballast box and poles located within

3 feet of design locations.

COPYRIGHT (C) 1981,1998

MUSCO SPORTS LIGHTING INC. - Not to be
reproduced in whole or part without the writ-
ten consent of Musco Sports Lighting Inc.
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FIGURE D

Stadium 2
Court Level Illumination
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Fixture Type: TLC MZ

Lamp Type: 1500w NiZ
Lumens: 155000

File Number: 29857F2
Date: 27-Apr-19¢8

0000
musCco.

GUARANTEED PERFORMANCE

MAINTAINED ILLUMINATION

TENNIS

HORIZONTAL FOOTCANDLES
ON PLANE AT Z= 3

Target Points: 72

Average: 161.86
Maximum: 164.39
Minimum: 158.90
Avg/Min: 1.019
Max/Min: 1.035

Number of Luminaires: 84
* KW Consumption: 134.40

~ Average Tilt Factor: 0.976
** Maintenance Factor: x _0.800
***Light Loss Factor: 0.781

*Refer to amperage draw for electrical sizing.

**Maintenance factor = ambient temp. factor
X voltage factor X ballast factor X lamp
jumen depreciation X luminaire dirt
depreciation(per IES Manual RP-6-88,p.82)

***Light Loss Factor(LLF)=average tilt factor
X maintenance factor.

NOTE: Light level averages and uniformities
are guaranteed by MUSCO. However,
individual location measeurments may vary
from computer predictions.

INSTALLATION REQUIREMENTS:

Results assume +-3% nominal voltage at load
side of ballast box and poles located within

3 feet of design locations.

COPYRIGHT (C) 1981,1998

MUSCO SPORTS LIGHTING INC. - Not to be
reproduced in whole or part without the writ-
ten consent of Musco Sports Lighting Inc.
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FIGURE E

Stadium 3
Court Level Illumination
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/\ INDIAN WELLS, CA GARDEN OF CHAMPIONS Fixiure Type:  TLC MZ

TENNIS COMPLEX Lamp Type: 1500w MZ
) Lumens: 155000

% ? : File Number: 29857F3
— Date: 27-Apr-19898
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’ / , o l INSTALLATION REQUIREMENTS:

Results assume +-3% nominal voliage at load
side of ballast box and poles located within
3 feet of design locations.

COPYRIGHT (C) 1981,1998

MUSCO SPORTS LIGHTING INC. - Not to be
reproduced in whole or part without the writ-
ten consent of Musco Sports Lighting Inc.

= - = Pole Location

SCALE IN FEET
|
-- q
0 30 60

Pole location dimensions are relative to 0,0 reference point . 11.8-13




FIGURE F

Calculated Lighting Spill
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Fixture Type: TLC MZ

Lamp Type: 1500w MZ
Lumens: 155000

File Number: 28857F1-3
Date: 27-Apr-1998

)
MuUSCO.

GUARANTEED PERFORMANCE

INITIAL SPILL LIGHT
HORIZONTAL FOOTCANDLES

Target Points: 1
Average: 0
Maximum: 0
Minimum: 0.
Avg/Min: 2
Max/Min: 6

Number of Luminaires: 136
* KW Consumption: 217.80

Average Tilt Factor: 0.975
* Maintenance Factor: x _1.000
**Light Loss Factor: 0.975

*Refer to amperage draw for electrical sizing.

**Maintenance factor = ambient temp. factor
X voltage factor X ballast factor X lamp
lumen depreciation X luminaire dirt

" depreciation(per IES Manual RP-6-88,p.92)

***| ight Loss Factor(LLF)=average tilt factor
X maintenance factor.

NOTE: Light level averages and uniformities
are guaranteed by MUSCO. However,
individual location measeurments may vary
from computer predictions.

INSTALLATION REQUIREMENTS:

Results assume +-3% nominal voltage at load
side of ballast box and poles located within

3 feet of design locations.

COPYRIGHT (C) 1987,1998

MUSCO SPORTS LIGHTING INC. - Not to be
reproduced in whole or part without the writ-
ten consent of Musco Sports Lighting Inc.
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FIGURE G

Perceived Glare
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INDIAN WELLS, CA GARDEN OF CHAMPIONS .

TENNIS COMPLEX Lamp Type: 1500w MZ
Lumens: 155000
File Number: 29857F1-3
Date: 27-Apr-1998
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MANAGEMENT SUMMARY

Purpose and scope: Robert Bein, William Frost and Associates (RBF) is preparing an
environmental impact report for the proposed Garden of Champions Tennis Facility. The primary
purpose of this study, which took place 10 through 18 June 1998, was to conduct exploratory
investigations at CA-R1V-3005 and CA-RIV-5876 1o establish reasonable methods for use during
Phase 2 archaeological evaluation of the two prehistoric sites. The project was limited in scope to
a few of the areas of artifact concentration that were visible when the work was accomplished. Tt
must be noted that significant differences in surface artifact distributions were noted between
April 1998, when the reconnaissance of the property was performed, and June 1998, when the
work described in this report was accomplished. In other words, the shifting sands cause major
differences in visible artifact distributions over very short time scales.

A surface collection and subsurface examination of CA-RIV-3008 was accomplished during the
current project, as was a reconnaissance of the Whitewater River Channel portion of the study
area.

The study methodology was developed by RMW Paleo Associates and was presenfed at a
meeting attended by RMW, RBF, and County of Riverside Planning Department personnel.
RMW Paleo Associates contacted two local Native American representatives; the Cabazon Band
of Mission Indians and the Agua Caliente Band of Cahuilla Indians to inform them of the work
program, the schedule, and to invite them to visit the field crew. Contact was by both telephone
and letter.

The investigation within CA-RIV-3005 consisted of a surface collection of prehistoric artifactual
remains, the excavation of six one meter square hand excavated units, and five machine excavated
trenches. The investigation at CA-RIV-5876 consisted of a surface collection, four hand
excavated units, and three machine excavated trenches. The units were excavated to a depth of 50
to 60 cm. The trenches were excavated by backhoe and averaged a meter in width and two
meters in depth.

A surface collection of visible artifucts was accomplished at CA-R1V-3008, previously recorded
as a "pot drop". Four shovel test pits were excavated in the arcas of CA-RIV-3008 considered
most likely to yield sub-surface artifactual material.

A surface examination of the Whitewater River Channel, the southernmost extent of the project
parcel, was accomplished by two archaeologists walking transects spaced approximately 10
meters apart.

Findings summary: During excavations at CA-R1V-3005 and CA-RIV-5876, the vast majority
of cultural remains were found on the surface or within the 0 to 10 cm level beneath the surface.
Archaeological excavation of prehistoric sites in the vicinity, including a test excavation of the
western portion of CA-RIV-5876 (located on a five acre parcel to the immediate west), indicates
a stmilar distribution of cultural remains. A comparison of the surface distribution of artifacts, as
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mapped during the April 1998 survey and site recording of CA-RIV-3005 and CA-RIV-5876, and
the artifact distribution, as mapped during this investigation in June 1998 (Figures 3-5), indicates
that the wind blown sand uncovers and covers artifacts on very short time scales.

The 50+ acre project parcel contains two recorded prehistoric archaeological sites consisting of
four currently visible principal areas containing artifact concentrations (primarily pottery sherds
with some lithics), plus apparently isolated artifacts located among the concentrations. Given the
limited scope of the current project, it is unknown if these artifacts represent the remains of a
single large site scattered throughout the 50 acres; the remains of multiple campsites; a satellite
of the large prehistoric village recorded to the south; or are related to the historic era village
recorded northwest of the parcel.

Recommendations summary: It is recommended that a Phase 2 test evaluation (based on
CEQA) be accomplished at CA-RIV-3005 and CA-RIV-5876. The purpose of this current
investigation of CA-R1V-3005 and CA-RIV-5876 was to determine the most efficient method of
completing a Phase 2 test evaluation of the two sites. Because of the paucity of subsurface
cultural material, it was determined that information for a valid assessment of site importance can
be most effectively obtained by the use of 0 to 10 cm deep surface scrapes placed judgementaly
and randomly within the sites. 1t is also recommended that an attempt be made to move quantities
of sand by the use of leaf blowers in an eftort to discover features such as fire hearths, post holes
relating to prehistoric structures, human coprolite remains, and/or possible midden deposits within
the sand dunes. Additionally, it is recommended that the Phase 2 test include a geomorphologist
to study dune formation and movement and how these actions influence the displacement of
artifactual remains. This information would then be used to determine the areas most likely to
yield artifactual remains. The geomorphology study would precede the Phase 2 test excavation.

It is recommended that the Phase 2 test evaluation (based on CEQA), to determine the sites'
ability to provide research information and to determine the horizontal and vertical extent of CA-
RIV-3005 and CA-RIV-5876, be accomplished far in advance of any planned ground disturbing
activities within the area.

It is strongly recommended that the pottery sherds collected during this investigation be
incorporated into an in depth ceramic analysis during the test phase. The 422 fragments collected
to date represent a variety of color ranges, that could indicate if the clays were residual or
sedimentary in origin. Sixteen of the sherds are rim fragments. An analysis of these fragments
could determine vessel type and size. Additionally, six of the sherds possibly contain residue and,
upon residue analysis, could represent prehistoric food remains. Two of the sherds appear to be
decorated, uncommon in this area and one sherd has a ground edge. This artifact could be part of
alid or a tool.

No additional research is required at CA-RIV-3008, however, it is recommended that the site area
be monitored by an archaeologist during ground disturbing activities. During a previous study
(Brown 1998), no additional cultural material was observed in the study area north of Miles
Avenue and the recommendation was that that area also be monitored during ground disturbing
activities.
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No cultural remains were observed within the Whitewater River Channel during a survey of the .
river bottom. No additional cultural resources investigation is warranted within that area.

Disposition of data: This report will be filed with the Eastern Information Center, University of
California, Riverside; Robert Bein, William Frost and Associates; and RMW Paleo Associates,
Inc. Field notes and records are on file at the office of RMW Paleo Associates, Inc.
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INTRODUCTION
CONTRACTING INFORMATION/INTRODUCTION

Undertaking: RMW Paleo Associates, Inc. was retained by Robert Bein, William Frost and
Associates to conduct an exploratory archaeological investigation of CA-RIV-3005 and CA-RIV-
5876 to determine the most feasible method for conduct of a Phase 2 archaeological evaluation of
the two pre-historic sites. A previous Cultural Resources Study of the project area recommended
that if avoidance of the cultural deposits was not possible, then the sites were to be evaluated to
determine their importance (Brown 1998).

The current project consisted of a collection of surface artifacts, hand excavation of units, and the
mechanical excavation of trenches in both sites. This report follows the format for
Archacological Resource Management Reports (ARMR): Recommended Contents and I'ormat
(California Department of Parks and Recreation 1989).

The 50+ acre parcel where the sites are located will be developed as parking facilities. The
project area consists of approximately 50 acres located north of and including portions of the
Whitewater River Channel, south of Miles Avenue, and west of Washington Street, near the
community of Indian Wells, Riverside County, California. Figures 1 and 2 show the project
location.

Personnel: Joan C. Brown and Ronald Bissell were Principal Investigators for the cultural study
and conducted field work, research, and report writing. Tim Goddard and Carol Bissell assisted
with the field and laboratory work. ‘Resumes for the project personnel are contained in Appendix
A

NATURAL SETTING

The project area is located in the Coachella Valley, Riverside County, California. The Coachella
Valley is in the northern portion of the Salton Trough and is separated from the Imperial Valley
by the present day Salton Sea. The valley, which is considered part of the Colorado Desert, is
bordered on the north and east by the Littie San Bernardino, Cottonwood, and Orocopia
Mountains; and on the west by the Santa Rosa, San Jacinto, and San Bernardino Mountains. The
Santa Rosa and San Jacinto Mountains are the northernmost extension of the Peninsular Range.
The mountains reach elevations from 6,000 to over 10,000 feet and have a pronounced rain
shadow effect in the valley (Wilke 1978).

The climate of Coachella Valley is characierized by low humidity, very low precipitation, hot
summers and mild winters. High summer temperatures can reach 125 degrees Fahrenheit and
frost can occur in December and lanuary. Winter precipitation from Pacific storms tends to fall
on the western slopes of the Peninsular Range as rain and snow, but very little precipitation
reaches the eastern slopes or the floor of the valley. Most precipitation occurs in the winter with
an average annual rainfall of 3.2 inches recorded at Indio. Occasional summer tropical storms
move north into the valley from the Gulf of Mexico, producing flash flooding (Wilke 1978).
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The project area is located at an elevation of 120 feet to 160 feet above sea level within the
Sonoran Desert Scrub plant community. Among those plants observed during the survey that
would have been used by the prehistoric inhabitants were Mesquite (Prosopis juliflora), Creosote
Bush (Larrea divaricata), Saltbush (Atriplex californica), and Desert Sage (Salvia Dorrii).
Other plants found in the Sonoran Desert Scrub plant community that would have been utilized
are Cholla (Opuntia spp.), Barrel Cactus (Echinocactus acanthodes), and Agave (Agave spp.).

Plants were used prehistorically for drinks, medicines, soap, dyes, construction materials, fuel, and
tools; and plant fibers were used for thread, nets, and basketry (Bean 1972). Mesquite was
among the most important of the desert plants. The mesquite blossoms, which are abundant in
June, were roasted and could be dried; the pods (available in July and August) were either eaten
fresh or ground into flour. Additionally, mesquite provided material for construction (Bean
1972:38). Creosote was used for treating ailments (Balls 1962:91). The roots of the saltbush
were used as soap and the seeds were parched and ground for use in bread. The seeds of many
plants, such as chia, cat's claw, palo verde, desert willow, and ironwood, were used as food. Sage
was mixed with tobacco leaves for smoking (Balls 1962).

Numerous varieties of cactus, such as the cholla, were abundant and provided leaves, stalks, fruit
and seeds for food (Balls 1962:25; Bean 1972:40-43). The indigo bush, (when steeped in water)
created a yellow dye used for coloring deer skins and dyeing fibers for use in creating patterns in
baskets (Balls 1962:77).

Among the animals observed or expected in the project area are various lizards, snakes, birds,
rabbits, squirrels, kangaroo rats, mice, skunks and coyotes. Lizards, particularly the chuckwalla,
were eaten. Rattlesnakes were caught by men experienced in handling snakes and were either
boiled or roasted and used as food. Birds were not only used as a food resource but their bones
were used as tools and their feathers for ceremonial regalia (Brown 1989).

Rabbits provided the largest amount of animal food and their fur was used for blankets and
clothing. Rabbits were killed with bows and arrows or throwing sticks, netted, or caught in
snares. Most of the small animals were entirely consumed including the bones which were
crushed and eaten in soups and mushes. Coyotes were probably not eaten, but their skins were
used to make ceremonial objects (Bean 1972:59-63).

CULTURAL SETTING

Archaeological investigations in the Colorado desert area have been infrequent and many gaps
exist in our understanding of the area's prehistory. Fumans have been present in the New World
for at least 12,000 years B.P. (before present). The earliest portion of the archaeological
sequence is identified as the Paleo-Indian Period (Chartkoff and Chartkoff 1984). There are no
known Paleo-Indian sites in the Coachella Valley. The chronological framework frequently
applied to the local area was established primarily on data collected in adjacent desert areas of
California. Four temporal periods are generally accepted for the desert area: Pinto Period (5,000
- 2,000 B.C)), Gypsum Period (2,000 B.C.- A.D. 500), Saratoga Springs Period (A.D. 500-1200),
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and Protohistoric or Late Prehistoric Period (A.D. 1,200-Historic) (Warren 1984:410-430). .

Pinto Period sites are few in number and are usually identified by a particular type of projectile
point. Pinto sites are usually found along dry water courses and lakes, indicating the sites were in
use when wetter conditions prevailed. Pinto sites are usually limited to the surface and are very
difficult to date. Consequently, there is some confusion regarding the true range of artifact types
that can be associated with Pinto Period sites.

The Gypsum Period is characterized by the presence of Humbolt Concave Base, Gypsum Cave,
Elko Eared, or Elko Corner Notched projectile points. Milling equipment is found at Gypsum age
sites, and becomes more common as the period progresses. The mortar and pestle were
introduced during the latter part of the period. In general, the artifact assemblage reveals an
increasing reliance on vegetable resources with less emphasis on hunting.

The Saratoga Springs period was a period of regional development. Milling equipment is
common and pottery is introduced from the Colorado River area.

The majority of the sites excavated in the Coachella Valley area date to the Late Prehistoric or
Ethnohistoric Periods. Archaeological research has been conducted along the old shoreline of
Lake Cahuilla in an attempt to study human adaptation to the lake environment. The first
thorough analysis was based on data from four sites located along the northwest lake shore of the
now desiccated lake. Desert Side-notched and Cottonwood Triangular projectile points were
common in the sites. Colorado Bufi Ware and Tizon Brown Ware were present in the ceramic
assemblage. Quantities of shell beads made from both Gulf of California and Pacific coast shell
species are present. Analysis of the material indicated dates from about A. D. 800 to A. D. 1500
(Wilke 1978).

Analysis of human coprolites and floral and faunal remains indicated that shellfish, fish, aquatic
birds, freshwater marsh plants, and animals and plants from both the adjacent lowlands and
uplands contributed to the subsistence base. Furthermore, the analysis established that some of
the sites were occupied on a year around basis, while other sites were occupied on a seasonal
basis, apparently when resources near the site were at a maximum (Wilke 1978).

These data, combined with evidence of a stable shoreline for a duration of several hundred years,
led Wilke to postulate a large sedentary population living in villages along the northwest shore of
the lake, relying heavily on lacustral resources, with lesser dependance on resources in outlying
areas. Subsequent studies along the east and southwest shores contradict Wilke's model, and
indicate that shoreline occupation there was limited to only short term use on a seasonal basis
(Pallette 1993; Wilke 1978).

After periodic episodes of infilling and recession, Lake Cahuilla is believed to have receded for the

last time around A D. 1580. Populations followed the receding shoreline while continuing to

exploit the dwindling resources. Archacological excavations of fish traps, nearby associated

houses and middens situated at the -95 feet clevation level produced an abundance of fish bone. ‘
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Fish bone is also reported from archaeological deposits at -103 feet and -120 feet near Thermal
Airport (Wilke 1978:110). Finally, the water became too saline to support the usual flora and
fauna, and human populations are believed to have then abandoned the desert floor.

The final desiccation of the lake certainly had an impact on the populations dependent on the lake.
However, exactly what occurred at this time is not certain. If the typical settlement pattern prior
to the final recession was one of sedentary villages and year round dependance on the lacustral
resources, the impact would have been tremendous. As resources in the immediate vicinity were
quickly depleted, populations would have moved westward into the Peninsular Ranges,
displacing, at least temporarily, other groups who collected in that area. If the alternative model
of seasonal occupation of the lake shore is correct, then the effect of the final recession would
have been less pronounced, with populations merely shifling subsistence emphasis to other areas
already exploited.

Evidence exists of a partial infilling of Lake Cahuilla to sea level sometime between A.D. 1158
and A.D. 1710. The possibility of partial infilling of the lake after its final recession in A.D. 1580
is further supported by the oral history of the Cahuilla Indians:

When questioned about the shore-line and water marks of the ancient lake, the
chief gave an account of a tradition they have of a grear water (agua grande)
which covered the whole valley and was filled with fine fish. There was also plenty
of geese and ducks. Their fathers lived in the mountains and used to come down
to the lake to fish and hunt. The water gradually subsided 'poco,' ‘poco,' (little by
little), and their villages were moved down from the mountains, into the valley it
had left. They also said that the waters once returned very suddenly and
overwhelmed many of their people and drove the rest back to the mountains
[emphasis added] (Blake 1856:98 in Wilke and Lawton 1975:11-12).

The people occupying the current study area at the time of the arrival of the Spanish are known as
the Cahuilla. 1t 1s believed the Cahuilla lirst traveled lrom the north to southern California about
2,000 to 3,000 years ago (Bean and Bourgeault 1989:13). They occupied a large geographic area
extending from present day Riverside to the central part of the Salton Sea with a population as
high as 6,000 to 10,000 individuals (Bean 1978). Two thirds of the Cahuilla territory was in the
low desert (Bean and Bourgeault 1989).

The Cahuilla social structure was based on political units called sibs. Each sib had a defined
territory with various sibs uniting for protection and ceremonial purposes. Each sib had villages
that were occupied year around. Houses were commonly grouped around a spring in a two to
three square mile area. Villages were situated to take maximum advantage of basic resources
such as climate, food, water, and materials. Individuals or groups would leave the villages for
hunting, gathering, visiting, or trading activities (Bean 1972).

The first recorded contact of the Cahuilla with European culture took place when the Anza
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Expedition, enroute from Arizona to Mission San Gabriel, passed through Los Coyotes Canyon in
1776. By 1819, several mission asistencias were established near Cahuilla territory, and many of .
the Cahuilla began to learn European agriculture and cattle raising techniques (Bean 1972:17). A

mail route was established in 1821 from Tucson through the San Gorgonio Pass and the

Coachella Valley to coastal southern California. Indian runners who carried the mail followed the

route known as the "Cocomaricopa Trail" (Wilke and Lawton 1975:22).

Jose Romero, looking for a new route to the Colorado River, made two expeditions to the
Cahuilla area, the first in 1823 and the second in 1826. By that time, some of the Cahuilla could
speak Spanish, and Mission San Gabriel was running cattle as far east as Palm Springs (Bean
1972:17). Jose Maria Estudillo, who accompanied Don Jose Romero in the winter of 1823-24,
described in his diary the patches of corn, pumpkins, melons and watermelons he saw growing.
This is the first known reference to Cahuilla agriculture (Wilke and Lawton 1975:23).

When David Prescott Barrows began his studies of the Cahuilla in 1891, the population had
declined greatly. In 1770, there had been approximately 2,500 Cahuilla and by 1910 only 800
remained (Sleight 1971:6). A smallpox epidemic was responsible for the death of many of the
people in 1862 and 1803 (Bean and Bourgeault 1989). Barrows described the Coachella Valley
as being dotted with wells, many of them marking sites of homes long ago abandoned (1967:26-
27). For generations the Cahuilla had been well diggers. Where the water table was from 10 to
30 feet below the surface, the Indians dug deep walk-in wells in the sand. The wells were great
pits with terraced sidewalls leading down to a narrow hole at the bottom where the sand was
banked around the well, creating small lakelets (Barrows 1967, Bean 1972). ‘The wells were
considered significant for survival in the desert and were typically surrounded by thick clumps of
mesquite or other plants.

The Cahuilla houses were usually dome shaped, occasionally rectangular, the sides thatched with
palm fronds, tule or whatever piant was available. The roofs were supported by forked branches
with holes left open for the smoke to escape (Barrows 1967, Bean 1972).  Barrows claimed that
the most beautiful houses were those thatched with palm. The furnishings were simple. A metate
or mortar could be seen on one side of the doorway, on the other side a water jar. The center of
the room contained a hearth with cooking pots. Bunks constructed of poles were found along the
wall, sometimes a bed consisting only of rawhide and a blanket was placed on the floor (Barrows
1967).

Among the Cahuilla, hunting was the activity of men, who also performed the skinning and
butchering. Women were responsible for the gathering of vegetable foods and cooking. The diet
of the Cahuilla was more diversified than most North American Indians, with over 300 plants
being used. The most important of the seed foods was chia. Food supplies were kept in earthen
ollas or in grass baskets (Barrows 1967).
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ARCHIVAL RESEARCH /RESULTS

A record search was undertaken at the Eastern Information Center at the University of California,
Riverside to determine if prelustoric or historic sites had been previously recorded within or near
the project area. Information regarding archaeological sites and studies within the project area
and information for archaeological studies within a one mile radius of the project area were
compiled. In addition to the Archaeological Inventory records, a check was made of the files of
historic maps, the National Register of Historic Places Index, the Office of Historic Preservation
Archaeological Determinations of Eligibility Listings (through January 14, 1997), and the Office
of Historic Preservation Directory of Properties in the Historic Property Data File.

Reports housed at the Eastern Information Center showed that two previous cultural resources
studies had been conducted on portions of the current project area (Sutton 1985a) (McKenna
1990). The 1985 study included the current study area plus adjacent parcels. Two prehistoric
archaeological sites, CA-RIV-3005 and CA-R1V-3008, were recorded within the current project
boundaries as a result of that study (Sutton 1985a, 1985¢c and 1985¢). The artifactual remains of
CA-RIV-3005 were observed in a series of blowouts located within small sand dunes. The site
area, 300 meters by 250 meter in size, contained a mano, Brownware and Buffware ceramics,
obsidian, jasper, basalt, chert, and quartz debitage, a jasper Desert Side-notched point, and animal
and fish bone fragments. CA-RIV-3008 consisted of "at least 12 Brownware sherds."

The 1990 study consisted of a portion of the current project and included the area located north
of Miles Road. No cultural resources were observed during that survey, however, McKenna
stated that a concentration of trees could be related to an early homesteading of the property.
(McKenna 1990). An additional 78 cultural resource reports have been written for the area within
a one mile radius of the project. Approximately 50% of the area within the one mile radius has
been examined. Twenty nine archaeological sites are recorded within a one mile radius of the
project and are listed in Table One.

A 1856 U.S. General Land Office plat map of Township 5S, Range 6E, surveyed by Henry
Washington and John La Croze shows an Indian Ranchero in the northwestern quarter of Section
24 and a road apparently following along the north bank of the Whitewater River (Brock 1997,
McKenna 1990). The same map also indicates the location of "Palma Seco Well" south of the
current project area. Later maps, including the 1904 Indio 30' Quadrangle, the 1941 USGS Toro
Peak 15' Quadrangle, and the 1959 USGS La Quinta 7.5' Quadrangle do not indicate any activity
or structures within the project area.

Point Happy, located south of the river and the project area, is listed in the Historic Resources
Inventory. The 134 acre Point Happy Ranch was purchased in 1922 by Chauncy and Marie
Clarke who grew dates and raised Arabian horses (Carpenter 1982).
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TABLE ONE: Archaeological Sites Recorded Within One Mile Of The Project Area

CA-RIV-64

Supplement .

Camp Site: Cremations, magnesite and shell
beads, potsherds, bone awl, manos, metates,
clay objects, shaft smoothers, pendants, bone
tools, clay pipes and olla. "Water hole at one
time cut into lower level with steps leading to
it." Partially destroyed in dredging storm
channel.

Historic trash dumps, possible historic
structures, potsherds, fire-affected rock, fired
daub. Disturbed by Highway 111 and .
dumping

Smith (1954) and Ruth
Shepard (1963)

Hogan (1994)

CA-R1V-150

Supplement

Supplement
Supplement

Supplement

Sherds, bone, fire broken rock, shell and stone
beads, arrow points, flakes, part of a clay
pipe, gaming disks, metate, and manos.
Village Site: Cremation area, pottery, bone,
shell, points, hammerstones, metates, manos,
pestles, steatite tube, stone beads, throwing
stick, cooking and polishing stones.

Shell, chips, olivella disk beads.
Approximately 200" by 1,500' of pottery, plus
Nakes, shell, and bone.

"Much pottery", flakes, cremation area, about
40 acres;, Mano frags, metate, shell, bone,
pottery, rough clay, pestle frag., shell beads.

(1933-35) recorded in
files by Dorothy Cowper

Eberhart (1951)

Cowper (1967)
Corbin (1974)

Lipp and Swenson (1977)

CA-RIV-1530

Supplement

Deflating midden: Groundstone, ceramics,
shell, bone, flakes, and charcoal.

Hearth, bone, ceramics, milling stones, fire-
affected rock.

Baldwin (1978)

Sutton (1985b)

CA-RIV-1754
Supplement

About 40 pottery sherds.

Secondary deposit due to channelization of
the Whitewater River and construction of the
levee.

Breece and Breece (1979)
McCarthy (1984a)

CA-RIV-2195

Supplement.

Light scatter on hard pan: 15 fire cracked
rocks, 20 potsherds, and 1 shell frag.
Could not relocate.

Bowles (1981)

McCarthy (1989a)

RMNW Palco Associates

11.9-14




CA-RIV-2197

Numerous ceramic fragments, bone, midden
and charcoal.

Fenenga (1972)

CA-RIV-2200

Supplement

Supplement

Sparse scatter with three concentrations:
Hearth, pottery sherds, mano, historic glass,
shell.

Mano frag., numerous pottery, burnt bone.
Site disturbed by dumping and channelizing of
river.

Sparse scatter with several concentrations:
Mostly potsherds, mano, hammerstone, burnt
rodent bone, three frags of amethyst giass.

Salpas (1980a)
McCarthy (1988 and
1989b)

Hogan, Saubel, and
Broombhall (1992)

CA-R1V-2934

Artifact scatter: Possible fired clay floors,
mano frags, metate frag., flakes (some
obsidian).

McCarthy (1984b)

CA-RIV-2935

Artilact scatter: Possible clay floor remains,
Desert Side-notched point. Disturbed due to
ORYV use and channelizing of river.

McCarthy (1984c)

Supplement

rock, debitage, and faunal remains. Western
portion tested in 1990 by Yohe.

Scatter of pottery sherds, animal bone, shell
frags, fire-aftected rock.

Supplement Surface and buried deposit: Possible house Toenjes and Toenjes
construction (burned clay), ceramics, bone, (1984)
lithics.

CA-R1V-2936 Extensive area in sand dunes: Possible clay McCarthy (1984d)
house floors, pottery, bone, bone awl, manos,
metate frag. exposed in blow-outs.

Supplement Extensive artifact scatter: Hearths, fire- McCarthy (1989c)
affected rocks, fired clay daub, burnt bone.

Supplement Extensive scatters of pottery, fire-aftected Everson (1992a)

Reeves (1996)

(CA-RIV-150A)

flakes in deflated depressions.

CA-RIV-3007 Cremation, shell ornaments, bead, awl, and Sutton (1985d)
charcoal. Badly disturbed by pothunting.
CA-RIV-3659 Burned clay, fire-affected rocks, pottery, lithic | Toenjes (1989)
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CA-RIV-3679H

Three concentrations of pottery, flakes, cores.

Salpas (1980b)

to three meters: Human coprolites, pottery,
burnt bone, debitage, bifacial artifacts.

Supplement Possible hearths, artifact scatter, pottery McCarthy (1989d)
sherds, burnt bone, fired daub. Majority of
site disturbed.

Supplement Potsherds, possible hearths. Historic trash Hogan and Everson
dump one meter deep. (1992)

CA-RIV-3680 Scatter of pottery, daub, and fire affected rock | McCarthy (1989¢)
Scatter of pottery, daub, and fire affected

Supplement rock. Site tested; destroyed by development. | Everson (1992b)

CA-RIV-3681 Pottery sherds, clay daub, mano frag., burnt McCarthy (1989f)
bone, and hearths. :

Supplement Site damaged prior to testing, destroyed by Everson (1992c)
development.

CA-RIV-3682 Several fire hearths, pottery, clay daub, burnt | McCarthy (1989g)
bone. ‘

Supplement Testing yielded substantial subsurface deposit | Everson (1992d)

CA-RIV-3683

Artifact scatter: Pottery and fire-affected
rock. Site disturbed by channelizing river and
highway construction.

McCarthy (198%h)

Supplement Potsherds, debitage, ground stone frags, core | McCarthy, Arkush and
and faunal remains. Hogan (1992)
CA-RIV-3866 Scattered and concentrated midden in deflated | Toenjes (1990)
and mounded deposits: Possible burned and
collapsed structure, clay daub, fire-affected
rock, bone, shell, pottery, and biface frag.
CA-RI1V-4076 Scatter of pottery sherds. Swope and Thaler (1990)
CA-RIV-4107 Approximately 1,400 potsherds. Archaeological Associates
(1991a)
CA-RIV-4108 Six potsherds. Archaeological Associates
(1991b)
CA-RIV-4745 Scattered pottery and shell. Everson (1992¢)

CA-RI1V-4756-H

Water-valve tower, old piping, and fence.

Everson (1992f)
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CA-RIV-5840 Camp emerging from dune: pottery sherds, Mouriquand (1996a)
pestle frag., debitage, possible burnt clay
structure floor.

CA-RIV-5841 Scatter of pottery sherds and fire-affected Mouriquand (1996b)
rock.

CA-RI1V-5842 Hearth, pottery sherds, and mano. Mouriquand (1996c¢)

CA-RIV-5843 | Pottery sherd scatter. Mouriquand (1996d)

CA-RIV-5844 Pottery sherd scatter. Mouriquand (1996¢)

CA-RIV-5876 Pottery sherds, chipped stone, faunal, and fire | Brock (1997)
affected rock.

FIELD METHODS

The surface of the site areas were systematically examined by a team of archaeologists. All
observed artifacts were marked with pin flags. Artifacts located within a 50 cm radius of each
other were marked with a single pin flag and mapped as a cluster. The location of each artifact or
cluster was recorded relative to site datum using transit and stadia radiation techniques. The site
datums used were those established to record supplemental site records during an earlier study
(Brown 1998). (The provenience of artifacts was recorded but no artifacts were collected during
that study). All artifacts collected during this study were brought to the RMW laboratory for
processing and preliminary analysis.

The surface artifacts at CA-RV-3008, consisting entirely of pottery sherds, were marked with pin
flags and mapped with the use of a Brunton compass and fiberglass tape. A previously placed
surveyor's stake served as datum. Distance and azimuth were also taken to the middle of the
graded road and a corner of the school yard fence. Four areas of sherds were observed, and
designated areas 1 through 4. Afier measuring the perimeter of each area, the pottery was
collected, and four shovel test pits (STPs) were excavated. The STPs were 35 to 60 cm in
diameter and 35 to 62 cm in depth.

The subsurface investigation at CA-R1V-3005 consisted of six one meter square hand excavated
units and five machine excavated trenches. The subsurface investigation at CA-R1V-5876
consisted of four hand excavated units and three machine excavated trenches. Figures 3, 4, and 5
show locations of units and trenches. All units were dug in 10 ¢cm arbitrary levels and all
excavated soil was dry screened through 1/8 inch mesh. All of the units were dug to either the 50
or 60 cm level. Trenching was accomplished by a backhoe with a 24 inch bucket. The trenches
were excavated to a depth of approximately six feet. All of the trenching was directed and closely

RMW Paleo Associales 12

11.9-17




monitored by the archaeologists to limit damage to any subsurface cultural deposit. Sand from
the trenches was spread adjacent to the trench and excavation was halted while the archaeologist
examined the sand for artifactual remains. All units and trenches were backfilled for safety.

All observed cultural material from each level of the units was recovered from the screen and
placed within a ziplock bag marked with the appropriate provenience data. Soil samples were
recovered from the top of each level. Sidewall profiles were drawn for units that exhibited
stratigraphy. All cultural material collected during trenching was likewise placed in a ziplock bag
and marked with the proper provenience. A protile of representative stratigraphy was drawn for
each trench.

Site maps (Figures 3, 4, and 5) illustrating surface artifact distribution, unit, and trench locations,
were produced by Tim Goddard. The maps were created by first digitizing the existing engineer's
map into AutoCAD. The survey information was then plotted on the imported map. Final
production was achieved by importing the CAD file into CorelDraw for final editing for page
presentation. Colors were used in the maps to represent different data sets. Green represents
artifacts recorded during the April 1998 survey; red represents artifacts collected during this
study; purple shows the location of the backhoe trenches Unit locations are depicted on each
map.

FINDINGS

CA-RIV-3005: The artifacts recovered from this site consist of pottery sherds, lithic material
and faunal remains. There are a total of 132 pottery sherds. The vast majority, 123 sherds, were
collected from the surface. Only three sherds were collected from levels below 10 em. Twelve
lithics were identified as groundstone fragments; probably the remains of manos or metates.
There are two pieces of debitage, one flake, two tool fragments, and 42 items identified as
manuports. Twenty lithic fragments from this sit¢ were fire aftected. The faunal remains consist
of four shell fragments (Anodonta dejecta), the unidentifiable bone fragments of a small rodent
and a snake vertebra.

CA-RIV-3008: There were 106 pottery sherds recovered from this site . Forty eight sherds
were from the surface, 16 from STP "A", 21 from STP "B", 2 from STP "C", and 19 from STP
"D". The sherds had deteriorated to the degree that only three still retained evidence of the
interior and exterior finished surface.

CA-RIV-5876: The artifacts recovered from this site are 184 pottery sherds, 21 lithic fragments,
four bone fragments, and two pieces of shell. The lithics include one flake, one utilized flake, a
chopper, one groundstone fragment, and 15 items described as manuports. The only identified
artifact collected from below 10 cm was a pottery sherd from the 10 to 20 cm level in Unit 10.
The dirt road running east and west across the southern part of the site contained 138 small
sherds. 1t was obvious that these sherds had been repeatedly broken by traffic and also displaced.
Accordingly, they were collected as a group, with the surrounding boundaries point provenienced.
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A metate fragment was collected from Trench 4 and one pottery sherd from Trench 8 (CA-RIV-
3005). A chert flake was recovered from Trench 1 (CA-RIV-5876) at approximately 160 cm and .
a pottery sherd was recovered from the same trench at about 20 cm.

The term "manuports" has been used to describe lithic materials that are not native to the dunes
area. The identified lithic materials recovered from the sites include basalt, chert, gneiss,
granitics, metavolcanics, quartz, quartzite, sandstone, schist, scoria, and sillimante. Many of these
rocks could have been collected from the adjacent Whitewater River bed and brought to the site
with the intent of using them as cooking stones, for tool manufacture, for fire hearths or other
diverse purposes.

The laboratory cataloging of the pottery sherds included Munsel values for color coding, temper
size and content, size and thickness of fragments, and whether the fragments had rims. Unusual
attributes were also recorded. Six of the fragments appear to have a residue adhering to the
interior surface. Sixteen of the fragments are rim fragments and two are possibly decorated.
Unidentifiable fragments of burnt clay and daub, similar in description to those found on sites
located southeast of the project area (Yohee II 1990), were collected from both CA-RIV-3005
and CA-R1V-5876.

DISCUSSION/INTERPRETATION

The primary purpose of this study, which took place 10 through 18 June 1998, was to conduct
exploratory investigations at CA-R1V-3005 and CA-R1V-5876 to establish reasonable methods
for use during the Phase 2 archaeological evaluation of the two prehistoric sites. The project was
limited in scope to a few of the areas of artifact concentration that were visible when the work
was accomplished. 1t must be noted that significant diflerences in surface artifact distributions
were noted between April 1998, when the reconnaissance of the property was performed, and
June 1998, when the work described in this report was accomplished. In other words, the shifting
sands cause major differences in visible artifact distributions over very short time periods.

During excavations at CA-RIV-3005 and CA-RIV-5876, the vast majority of cultural remains
were found on the surface or within the 0 to 10 cm level beneath the surface. Archaeological
excavation (Yohe IT 1990) of prehistoric sites in the vicinity, and a test excavation
(Alexandrowicz et. al 1998) of the western portion of CA-R1V-5876 (located on a five acre
parcel to the immediate west), indicate a similar distribution of cultural remains. A comparison of
the surface distribution of artifacts, as mapped during the April 1998 survey and site recording of
CA-RIV-3005 and CA-RIV-5876 (Brown 1998), and the artifact distribution as mapped during
this investigation in Iune 1998 (Figures 3, 4, and 5), indicates that the wind blown sand uncovers
and covers artifacts rapidly. This was demonstrated when a beer can dating from the 1970s was
recovered from a depth of approximately 130 cm in Trench 1. (A chert flake was recovered from
the same area within the trench at a depth of approximately 160 cm).

The 50+ acre project parcel contains two recorded prehistoric archaeological sites consisting of
four currently visible principal arcas containing artifact concentrations (primarily pottery sherds
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with some lithics), plus apparently isolated artifacts located among those areas. Given the limited
scope of the current project, it is unknown if these artifacts represent the remains of a single large
site scattered throughout the 50 acres, the remains of multiple campsites, a satellite of the large
prehistoric village recorded to the south, or are related to the historic era village recorded
northwest of the parcel.

The shell fragments collected from these sites are small, but are probably freshwater mussel (cf.
Anodonta dejecta), a species common to the ancient Lake Cahuilla and known to have been a
food resource of the local inhabitants. A majority of the bone fragments, such as the snake
vertebra and rodent fragments, probably represent naturally occurring animal deaths. Only one
bone fragment was fire aftected.

CA-RIV-3008 (in the northwest section of the parcel surveyed in April) is located on an
unconsolidated sand dune. Although many of the sherds were collected during excavation of the
STPs, the area surrounding the excavations was continually caving in, bringing sand and any near
surface sherds into the STPs. All of the sherds are similar in exhibiting an unusual state of
deterioration, color, and temper and are believed to represent only one or two vessels.

RECOMMENDATIONS

It is recommended that a Phase 2 test evaluation (based on CEQA) be accomplished at CA-RIV-
3005 and CA-RIV-5876. The purpose of this investigation of CA-R1V-3005 and CA-RIV-5876
was to determine the most efficient method of completing the Phase 2 test evaluation of the two
sites. Because of the paucity of subsurface cultural material, it was determined that information
for a valid assessment of site importance can be most effectively obtained by the use of 0 to 10 cm
deep surface scrapes placed judgementaly and randomly within the sites. It is also recommended
that an attempt be made to move quantities of sand by the use leaf biowers in an effort to discover
features such as fire hearths, post holes relating to prehistoric structures, human coprolite
remains, and/or possible midden deposits within the sand dunes. Additionally, it is recommended
that the Phase 2 test include a geomorphologist to determine dune formation and movement and
how those actions would influence the displacement of artifactual remains. This information
would then be used to determine the areas that would be most likely to yield artifactual remains.
This study would precede the Phase 2 test excavation.

It is recommended that the Phase 2 test evaluation (based on CEQA) to determine the ability of
these sites to provide research information, and to determine the horizontal and vertical extent of
CA-RIV-3005 and CA-RIV-5876 be accomplished far in advance of any planned ground
disturbing activities within the area.

It is strongly recommended that the pottery sherds collected during this investigation be
incorporated into an in depth ceramic analysis during the test phase. The 422 fragments collected
to date represent a variety of color ranges, that could indicate if the clays were residual or
sedimentary in origin.  Sixteen of the sherds are rim fragments. An analysis of these fragments
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could determine vessel type and size. Additionally, six of the sherds possibly contain residue and,
upon residue analysis, could represent prehistoric food remains. Two of the sherds appear to be
decorated, uncommon in this area and one sherd has a ground edge. This artifact could be part of
a lid or a tool.

No additional research is required at CA-RIV-3008, however, it is recommended that the site area
be monitored by an archaeologist during ground disturbing activities. During a previous study
(Brown 1998), no additional cultural material was observed in the study area north of Miles
Avenue and the recommendation was that that area also be monitored during ground disturbing
activities.

No cultural remains were observed within the Whitewater River Channel during a survey of the
river bottom. No additional cultural resources investigation is warranted within that area.

%(M T )

Joan C. Brown
Senior Archaeologist

RNIW Paleo Associales 19

11.9-22




REFERENCES CITED

Alexandrowicz, John Stephen, Richard A. Krautkramer, David E. Wrobleski, and Terry L. Bell Jr.
1998 Late Prehistoric Campsites Along The Whitewater: At Site CA-RIV-5876 In The
Vicinity Of Indian Wells, Riverside County, California. On file at Archaeological
Consulting Services, Lytle Creek, California.

Archaeological Associates
1991a Archaeological Site Record (CA-RIV-4107). On file at the Eastern Information
Center, University of California, Riverside.

1991b Archaeological Site Record (CA-R1V-4108). On file at the Eastern Information
Center, University of California, Riverside.

Baldwin, J.
1978  Archaeological Site Record (CA-RIV-1530). On file at the Eastern Information
Center, University of California, Riverside.

Balls, Edward K.
1962 Early Uses of California Plants. University of California Press, Berkeley.

Barrows, David Prescott
1967 Ethno-Botany of the Coahuilla Indians. Published by the Malki Museum, Banning,
California.

Bean, Lowell John
1972 Mukat's People: The Cahuilla Indians of Southern California. University of
California Press, Berkeley. '

1978  Cahuilla. In Handbook of North American Indians: California, Robert F. Heizer,
editor, Vol 8. pp. 575-578. Smithsonian Institution, Washington D.C.

Bean, Lowell John and Lisa Bourgeault
1989 Indians of North America. The Cahuilla- Frank W. Porter 111, general editor.
Chelsea House Publishers.

Bowles, L L.
1981  Archaeological Site Record (CA-RIV-2195). On file at the Eastern Information
Center, University ol California, Riverside.

Breece, W.H., and Breece
1979  Archaeological Site Record (CA-R1V-1754). On file at the Eastern Information
Center, University of California, Riverside.

RMW Paleo Assoctales 20

11.9-23



Brock, James
1997a Cultural Resources Assessment for a Proposed Golf Driving Range South of Miles
Avenue in Unincorporated Riverside County Near Indian Wells.  Report on file at
the Eastern Information Center, University of California, Riverside.

1997b Archaeological Site Record (CA-RIV-5876). On file at the Eastern Information
Center, University of California, Riverside.

Brown, Joan C.
1989 A Taxonomic Analysis of Avian Faunal Remains from Three Archaeological Sites
in Marina Del Rey, Los Angeles County, California. Archives of California
Prehistory V 30. Coyote Press Salinas, California.

1998 A Cultural Resources Reconnaissance For The Garden Of Champions Tennis
Facility, Located Near Indian Wells, Riverside County, California. On file at the
Eastern Information Center, University of California, Riverside.

California Department of Parks and Recreation
1989 Archacological Resonrce Management Reports (ARMR): - Recommended
Contents and I-ormar. Oflice of Historic Preservation. Sacramento, California.

Carpenter, Anne
1982 Historic Resources Inventory Record for the Point Happy Ranch. On file at the
Eastern Information Center, University of California, Riverside.

Chartkoft, Joseph L and Kona Kerry Chartkoft
1984 The Archaeology of California. Stanford University Press, Stanford, California.

Corbin, A.
1974  Supplemental Archaeological Site Record (CA-R1V-150). On file at the Eastern
Information Center, University of California, Riverside.

Cowper, Dorothy
1933 Archaeological Site Record (CA-RIV-150). On file at the Eastern Information
Center, University of California, Riverside.

Cowper, Dorothy
1967  Supplemental Archaeological Site Record (CA-RIV-150). On file at the Eastern
Information Center, University of California, Riverside.

Eberhart .
1951 Supplemental Archaeological Site Record (CA-RIV-150). On file at the Eastern
Information Center, University of California, Riverside.

RMW Paleo Associates 21

11.9-24



Everson, Dicken
1992a Supplemental Archaeological Site Record (CA-RIV-2936). On file at the Eastern

Information Center, University of California, Riverside.

1992b Supplemental Archaeological Site Record (CA-R1V-3680). On file at the Eastern
Information Center, University of California, Riverside. ‘

1992¢ Supplemental Archaeological Site Record (CA-R1V-3681). On file at the Eastern
Information Center, University of California, Riverside.

1992d Supplemental Archaeological Site Record (CA-R1V-3682). On file at the Eastern
Information Center, University of California, Riverside.

1992e Archaeological Site Record (CA-RIV-4745). On file at the Eastern Information
Center, University of California, Riverside.

1992f Archaeological Site Record (CA-RIV-4756H). On file at the Eastern Information
Center, University of Californma, Riverside.

Fenenga, G.
1972 Archaeological Site Record (CA-RIV-2197). On file at the Eastern Information
Center, University of California, Riverside.

Governor's Office of Planning and Research
1992 California Inviromuenal Ouality Act Statutes and Guidelines. Governor's Office
of Planning and Research, Sacramento, California.

Hogan, Michael .
1994 Supplemental Archaeological Site Record (CA-RIV-64). On file at the Eastern
Information Center, Universily of California, Riverside.

Hogan, Michael and Dicken Everson
1992 Supplemental Archaeological Site Record (CA-R1V-3679H). On file at the
Eastern Information Center, University of California, Riverside.

Hogan, M, R. Saubel, and L. Broombhall
1992 Supplemental Archaeological Site Record (CA-RIV-2200). On file at the Eastern
Information Center, University of California, Riverside.

Lipp and Swenson

1977  Supplemental Archaeological Site Record (CA-RIV-150). On file at the Eastern
Information Center, University of California, Riverside.

RNMW Paleo Associates 22

11.9-25



McCarthy, D .F.

1984a

1984b

1984c

1984d

Supplemental Archaeological Site Record (CA-RIV-1754). On file at the Eastern
Information Center, University of California, Riverside.

Archaeological Site Record (CA-RIV-2934). On file at the Eastern Information
Center, Untversity of California, Riverside.

Archaeological Site Record (CA-RIV-2935). On file at the Eastern Information
Center, University of California, Riverside.

Archaeological Site Record (CA-RIV-2936). On file at the Eastern Information
Center, University of California, Riverside.

McCarthy, Daniel F.

1988

1989a

1989b

1989¢

1989d

1989¢

1989f

1989g

1989h

McCarthy, D,

1992

Supplemental Archaeological Site Record (CA-RIV-2200). On file at the Eastern
Information Center, University of California, Riverside.

Supplemental Archaeological Site Record (CA-RIV-2195). On file at the Eastern
Information Center, University of California, Riverside.

Supplemental Archaeological Site Record (CA-RIV-2200). On file at the Eastern
Information Center, University of California, Riverside.

Supplemental Archaeological Site Record (CA-RIV-2936). On file at the Eastern
Information Center, University of California, Riverside.

Supplemental Archaeological Site Record (CA-RIV-3679H). On file at the
Eastern Information Center, University of California, Riverside.

Archaeological Site Record (CA-RIV-3680). On file at the Eastern Information
Center, University of California, Riverside.

Archaeological Site Record (CA-RIV-3681). On file at the Eastern Information
Center, University of California, Riverside.

Archaeological Site Record (CA-RTV-3682). On file at the Eastern Information
Center, University of California, Riverside.

Archaeological Site Record (CA-RIV-3683). On file at the Eastern Information
Center, University of Calilornia, Riverside.

B. Arkush, and M. Hogan
Supplemental Archaeological Site Record (CA-RIV-3683). On file at the Eastern
Information Center, University of California, Riverside.

RMW Paleo Associates 23

11.9-26




McKenna et. al
1990  An Archaeological and Historical Investigation of Tract 25617, Indian Wells,
Riverside County, California. Report on file at the Eastern Information Center,
University of California, Riverside.

Mouriquand, Leslie J.
1992a Archaeological Site Record (CA-RIV-5840). On file at the Eastern Information
Center, University of California, Riverside.

1992b Archaeological Site Record (CA-RTV-5841). On file at the Eastern Information
Center, University of California, Riverside.

1992¢  Archaeological Site Record (CA-RI1V-5842). On file at the Eastern Information
Center, University of California, Riverside.

1992d Archaeological Site Record (CA-R1V-5843). On file at the Eastern Information
Center, University of California, Riverside.

1996  Archaeological Site Record (CA-R1V-5844) On file at the Eastern Information
Center, University of California, Riverside.

Pallette, Drew
1993 Coachella Valley Prehistory: A Brief Chronology. n Ashes, Faults and Basins,
Special Publication Volume 93-1 pp 64-66. San Bernardino County Museum
Association, San Bernardino.

Reeves, Charles
1996 Supplemental Archaeological Site Record (CA-RIV-2936). On file at the Eastern
Information Center, University of California, Riverside.

Salpas, Jean A
1980a Archaeological Site Record (CA-RTV-2200). On file at the Eastern Information
Center, University of California, Riverside.

- 1980b Archaeological Site Record (CA-RTV-367911). On file at the Eastern Information
Center, University of California, Riverside.

Sleight, Frederick W.
1971 Preface in Desert Hours with Chief Patencio as told to Kate Collins by Chief
Francisco Patencio, Roy F. Hudson, editor. Published by the Palm Springs Desert
Museum.

RNW Paleo Associates 24

11.9-27



Shepard, Ruth
1963  Archaeological Site Record (CA-R1V-64). On file at the Eastern Information ‘
Center, University of California, Riverside.

Smith ,
1954 Archaeological Site Record (CA-RTV-64). On file at the Eastern Information
Center, University of California, Riverside.

Sutton, Mark Q.
1985a An Archaeological Assessment of the Desert Classic Resort, Indian Wells,
Riverside County, California. Report on file at the Eastern Information Center,
University of California, Riverside

1985b Supplemental Archaeological Site Record (CA-RI1V-1530). On file at the Eastern
Information Center, University of California, Riverside.

1985¢  Archaeological Site Record (CA-R1V-3005). On file at the Eastern Information
Center, University of California, Riverside.

1985d Archaeological Site Record (CA-R1V-3007). On file at the Eastern Information
Center, University of California, Riverside.

1985¢ Archaeological Site Record (CA-R1V-3008). On file at the Eastern Information
Center, University of California, Riverside.

Swope, K. and M. Thaler
1990 Archaeological Site Record (CA-R1V-4076). On file at the Eastern Information
Center, University of California, Riverside.

Toenjes, James H.
1989  Archaeological Site Record (CA-RIV-3659). On file at the Eastern Information
Center, University of California, Riverside.

Toenjes, J.H.
1990  Archaeological Site Record (CA-R1V-3866). On file at the Eastern Information
Center, University of California, Riverside.

Toenjes and Toenjes
1984  Supplemental Archaeological Site Record (CA-RIV-2935). On file at the Eastern
Information Center, University of California, Riverside.

Warren, Claude N.
1984 The Desert Region  In California Archacology, Michael Moratto, editor, pp 339-
430. Academic Press, Orlando, Florida

RNW Paleo Associales 25

11.9-28



Wilke, Philip J.
1978 Late Prehistoric Ecology at Lake Cahuilla, Coachella Valley, California.
Contributions of the University of California Archaeological Research Facility
Number 38. University of California, Berkeley.

Wilke, Philip J.
1988 The Natural and Cultural Environment. In Archacological Investigations at CA-
RIV-1179, CA-RIV-282, and CA-RI}-2827, La Quinta, Riverside County,
California. Archives of California Prehistory Number 20. Coyote Press, Salinas,
California.

Wilke, Philip J., and Harry W. Lawton
1975 The Cahuilla Indians of the California Desert: Ethnohistory and Prehistory. Part 1
Early Observations on the Geography of Coachella Valley. Lowell John Bean,
editor.  Ballena Press Anthropological Papers No. 3 (1) 9-43.

Yohe II, Robert M.
1990  Archaeological Investigations At Five Sites Located At One Eleven La Quinta
Center In The City Of La Quinta, Central Riverside County, California. On file at
the Eastern Information Center, University of California, Riverside.

RMW Paleo Associates 26

11.9-29



Joan C. Brown
RMW Paleo Associates, Inc.
Certified Archacologist

Professional Experience

1988 - Present  Senior Archacologist, RMW Paleo Associates, Inc.

1987- 88 Natural History Museum of Los Angeles County Foundation, Molding & Casting of Fossils

1987 Field Director: Historical archaeology sites. Heritage Park Project, Santa Fe Springs, California

1985 Analysis of faunal remains from archaeology sites. Archaeological Associates, Sun City, California

1983-85 Paleontological field salvage. RMW Paleo Associates, Inc. Mission Viejo, Califorma

1983-85 Archaeological sile surveying, salvage and laboratory work, including faunal analysis. CSUF

1982-83 Field Director: Pacific Coast Archaeology Society, Crystal Cove State Park survey, recording &
analysis of 7 sites

1982 Paleontological field salvage. Los Angeles County Museum National Geographic Grant.

1981 Laboraltory preparation of fossil specimens. Los Angeles County Museum, NSTF Grant

1680-81 Paleontological field salvage. Scientific Resource Surveys, Inc. Santa Ana, California

1978-79 Archaeological site surveying. Christina Brewer and Company, Laguna Beach, California

1979- present  Associate: Natural History Museum of Los Angeles County

Publications

1984 A Tossil Baleen Whale from the Capistrano Fonmation in Laguna I1ills, California, pp. 11-18: in The Natural
Sciences of Orange County, vol. I, Natural History Foundation of Orange County

1987 PCAS Project at Crystal Cove State Park: pp. 1-6 in Pacific Coast Archaeological Society Quarterly, vol. 23

1989 A Taxonomic Analysis of Avian Faunal Remains from Three Archaeological Sites in Marina Del Rey, Los
Angeles County, California. Archives of California Prehistory vol. 30. Coyote Press, Salinas, California

1991 Speciality Studies in Faunal Analysis. Unpublished report on file, Archaeological Advisory Group,
Newport Beach, California, Archaeological Associates Limited, Sun City, California and CSUF

Analysis of Marine Mammal Bones from A Pre-Historic Site in Marina Del Rey, Los Angeles, County,
California. Southern California Academy of Sciences Bulletin, The Natural History Museum of Los Angeles
County (in press)

Degrees & Certilications

M.A: (Anthropology: Emphasis in Archaeology) 1988. CSUI". Thesis: Avifauna remains from Archaeology Sites
B.A. (Antlwopology) 1982. CSUF

A A. (Social Science) 1979. Saddleback College Mission Viejo, California

Certified by the Society of Professional Archacologist as a Field Archacologist

Membership

Pacilic Coast Archaeology Sociely

Society for California Archaeologist
Sacicty of Professional Archaeologist

11.9-31



Ronald M. Bissell
RMW Paleo Associates, Inc.
Principal/Certified Archeologist

Professional Experience

1986 - Present.  Principal Archaeologist, RMW Paleontological Associates, Incorporated

1983 - 1986. Independent Consultant Archaeologist

1976 - 1983. Information Specialist and Administrative Services Officer, Leighton and Associales
1956 - 1976. United States Army. Rank at retirement was Major of Field Artillery

Publications

1983 Archaeological Site CA-ORA-572, a Two Component Site in Fullerton, California. Master's Thesis on file at
the Library, California State University, Fullerton, California

1983 A Previously Unrecognized Grinding Technology from CA-ORA-572. Paper presented to the Southwestern
Anthropological Association, April 1983. Expanded version published in the Quarterly of the Pacific Coast
Archaeological Sociery, Volume 19, Number 3, July 1983

1989 Orange County's First Fairgrounds, 1890-1900. Proceedings of the Conference of Orange County History

1993 Archuaeological Site CA-VEN-630: A Solstice Observatory in Simi Valley, Proceedings of the Society for
California Archaeology, Volime 7, Ventura County, Califoria

1994 Archaeological Site CA-ORA-1058: Six Caims in Orange County, California.
Degrees

1983 Antlropology, M.A ., Archaeological Emphasis. California State University, Fullerton, California

1977  Library Science, M.S. California State University, Fullerton, Califomnia

1972 Bachelor of Arts, Geology and History, San Diego State University, San Diego, California

1989 Introduction to Federal Projects and Historic Preservation Law. Sponsored by the Advisory Council on Historic
Preservation and the General Services Administration Training Cenler

Credentials

Centified by the Society of Professional Archaeologist as a Field Archacologist.

Certified as an Archaeologist by the County of Orange Environmental Management Agency. Also certified by the
Counties of Ventura, Los Angeles, Riverside, San Bernardino, Kern, Kings, Fresno, Tulare, Madera and San Diego
Certified as Open Water Scuba Diver by the Professional Association of Diving Instructors.

Mecemberships

Society of Professional Archaeologists
Pacific Coast Archaeological Society
Society for California Archaeology
Southwestern Anthropological Association
California Mission Studies Association
American Library Association

California Library Association

South Coast Geological Society
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1995

1989-91

1998-

present

1995-
present

1997-98

1996-97

1996

1996
1995

1995

1994

RESUME
Timothy A. Goddard
EDUCATION
B.A. (Anthropology) University of Arizona

Northern Arizona University (Anthropology major)

PROFESSIONAL EXPERIENCE

RMW Paleo Associates Archaeologists:
Responsibilities include fieldwork(survey, excavation, monitoring) and producing
technical reports.

Computer Consultant.
Responsibilities include generation of maps by use of survey, remote sensing, and
computer softaware includig CAD and GIS.

Western Cultural Resource Management:
Responsibilities included fieldwork(survey, excavation) and Crew Chief duties.
Experience in both prehistoric and historic archaeology .

Museum of History and Art Salt Lake City, Utah. Contracted Consultant:
Responsibilities included restoration of historic pioneer furniture and research of

crafisman.

Assistant director for historic archaeology field school. University of Nevada-
Reno.

Archaeological survey and excavation . Desert Archaeology, Tucson, AZ.
Archaeological Crew Chief (GS-7) Lassen National Forest, Susanvillej CA.

Assistant director for histaric archaeology field school. University of Nevada-
Reno.

Western Cultural Resource Management:

Responsibilities included fieldwork(survey, excavatlon) Experience in both
prehistoric and historic archaeology.
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1993 University of Nevada-Reno Iistorical Archaeology Field Schools:
Responsibilities included teaching students the use of survey equipment, and
supervising students in excavation. .

1992 Western Cultural Resource Management:
Responsibilities included fieldwork(survey, excavation). Experience in both
prehistoric and historic archaeology. '

1992 Archaeological sufvey and excavation . Desert Archaeology, Tucson, AZ

1991 Office of Contract Archaeology- ENRON Project University of New Mexico.
Responsibilities included laboratory processing, preliminary analysis, coordinator
of ceramic processing, logistics, crew chief on call, member of emergency
excavation team.

1991 New World Consultants, Inc. Albuquerque, New Mexico.
Archaeological field salvage.

1990 INFOTEC Research Inc. Lly NV,
Responsibilities included llustration and drafting for archaeological reports.

1989-91 Bilby Lab, Northern Arizona University.
Laboratory processing of wide variety of artifacts.

1990 Universily of Nevada-Reno Historical Archaeology Field School.
Instructed students in use of alidade and transit.

1989 United States Forest Service, Flagstafl, AZ.
Stabilization of Oak Creek Ruin.

ACINEVEMENTS

1994 President of Undergraduate Archaeology Club, University of Arizona.
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CAROL A. BISSELL

24762 Via Del Rio
Lake Forest, California 92630
(714) 837-9582

EDUCATION: Associate of Arts Degree, Business Administration, Saddleback
Community College, Mission Viejo, California, 1975

EXPERIENCE:
1991-1992: Crew Member, Reconnaissance, Sequoia National Forest, Kern and
Tulare Counties, California. -In excess of 10,000 acres were examined during the
project and more than 60 archaeological sites were recorded.

1993: Excavator, Millingstone Age site in La Tlabra, Orange County, California.

1994: Excavator, four Millingsione Age siles in eastern Orange County,
California.

1994: Volunteer Assislant, excavation ol Late Period site in Santa Ana
Mountains, western Riverside County, California, for California State University,

IFullerton field methods class.

1994-1995: Excavator, early to late period site in Rose Canyon, San Diego
County, California.

1995: Crew Member, Reconnaissance, Forecast Property, Oceanside, San Diego,
County, California.
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1|Surface Lithic Manuport Quartz ' 7.64 NO|
2 Surface Ceramic 412 YE! 7.5YR 772 Pinkish Gray 7.5YR 6/4 Light Brown Sand, Moderate Mica,
Medium-Coarse
3 Surface Ceramic 2.41 YES] 10YR 51 Gray 10YR S/1 Gray Sand, Low Mica, Coarse | Scrape marks visible
on interior
4 Surface Lithic FAR Granttic 30.98 NO
5 Surface Ceramic 4.34] YES 7.5YR 6/4 Light Brown 10YR 4/1 Dark Gray Sand, Moderate Mica,
Coarse
6] Surface Ceramic 3.36] NO| 7.5 YR 6/2 Pinkish Gray 7.5YR 6/4 Light Brown Sand, Low Mica, Coarse
7| Surface Lithic Manuport Quartzite 122.45| NOJ
8.1|Surface Ceramic 461 YES| 7.5YR 4/2 Brown, Dark Brown 7.5YR 4/2 Brown,Dark Brown Sand, High Mica,
Mediuum
8.2 Surface Lithic Ground Stone Granitic 238.94 NO|
Fragment
9.1|Surface Ceramic 2.4 NO "[7.5¥R 6/4 Light Brown 7.5YR 5/4 Brown Neone Baked clay
9.2 Surface Ceramic 3. NO| 7.5YR 5/2 Brown 7.5YR 6/2 Pinkish Gray Sand, Moderate Mica,
Coarse
9.3 Surface Ceramic 9. YES 7.5YR 31 Very Dark Gray 7.5YR 4/2 Brown, Dark Brown Sand, Moderate Mica, |Bumed residue interior
Coarse
10| Surface Ceramic 1 3.27] YES| 7.5YR 472 Brown, Dark Brown 7.5YR 4/2 Brown, Dark Brown Sand, Moderate Mica,
Coarse
11| Surface Lithic Manuport Granitic 83.97] NO
12.1| Surface Lithic Manuport Granitic 68.71 NO|
12.2 Surface Lithic FAR Grantic 137.05 NO
13.1{ Surface Ceramic 0.31 NO 7.5YR 572 Brown None Baked clay
13.25{Surface Lithic Manuport Quartzite 20.2 NO!
14| Surface Ceramic 0.23) NO| 7.5YR 6/4 Light Brown None Baked clay
15| Surface Ceramic 1.07] NO| 7.5YR 6/4 Brown None Baked clay
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16] Surface Lthic  |FAR Gneiss 132 NO
17| Surface Ceramic 8. NO SYR 6/6 Reddish Yeilow None Baked clay
18{ Surface Ceramic 3.2 NO| 2.5YR 6/4 Light Brown 77.5YR 5/2 Brown Sand, High Mica, Coarse,
19{ Surface Ceramic 15.19] YES| 7.5YR 5/2 Brown 7.5YR 3/0 Very Dark Gray Sand, High Mica, Very |Burned residue interior
. Coarse
20| Surface Ceramic 3.5 YES| Stight Rounded |7.5YR /4 Light Brown 7.YR 6/4 Light Brown Sand, Moderate Mica,
Medium
21| Surface Shell cf. Anodonta 1) NO
dejecta
22| Surface Ceramic 4.67| YES| 7.5YR 6/2 Pinkish Gray 7.5R 6/2 Pinkish Gray Sand, High Mica, Coarse|
23| Surface Ceramic 2.57 YES 7.5YYR 4/0 Dark Gray 7.5YR 5/0 Gray Sand, High Mica, Coarse
24.1|Surface Ceramic 421 NO| 7.5YR S/2 Brown 7.5YR 50 Gray Sand, Moderate Mica,
Medium
242 Surface Ceramic 3.69 NO 7.5YR 6/4 Light Brown 7.5YR 4/2 Brown, Dark Brown Sand, High Mica,
Medium
24.3{ Surface Ceramic 3.1 YES| 10YR 6/3 Pale Brown 10YR 4/1 Dark Gray Sand, Moderate Mica,
Medium
24 .4 Surface Ceramic 0.4 NO| 10YR 6/3 Pale Brown 10YR 4/1 Dark Gray Sand, High Mica, Coarse
24.5| Surface Lithic Manuport Granitic 284 NO|
25| Surface Lithic Groundstone Granitic 33.91 NO
26.1]Surface Ceramic 9.58 NO 10YR White 10YR 872 White Sand, Low Mica, Coarse
26.2] Surface Lithic FAR Gneiss 181.87| NO
27| Surface Lithic Manuport Quartz 20.07] NO
28| Surface Lithic Tool Fragment Quartz S.Gﬂ NO
29{ Surface Ceramic 253 YES 10YR 5/3 Brown 10YR 5/3 Brown Sand, Low Mica, Medium| interior inder
Surface Ceramic 435 NO 7.5YR 4/0 Dark Gray 7.SYR 472 Brown, Dark B8rown Sand, Low Mica, Coarse | Interiorstrations (rom
finishing exterior finear
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31| Surface Ceramic 1 6,3? YES| 10YR 6/3 Ple Brown 10YR 572 Grayish Brown Sand, Moderate Mica
Coarse
32 Surface Ceramic 1 6,68’ NOY 10YR 4/4 Dark, Yellowish Brown 10YR 4/4 Dark Yeltowish Brown |Sand, High Mica, Coarse{White fiberous residue
exterior (natural?)
33.1|Surface Ceramic 1 434 NO 10YR 3/1 Very Dark Gray 10YR 5/3 Brown Sand, High Mica, Finishing striations,
Medium exterior
33.2  Surface Ceramic 1 489 YES| 10YR 3/3 Dark Brown 10YR 2/ Black Sand, High Mica, Finishing striations
Medium exterior white fibrous,
34{ Surface Ceramic 1 5.25 YES| 10YR 2/1 Black 10YR 572 Grayish Brown Sand, High Mica, Exterior portion of
Medium finished scratched off
35| Surface Ceramic 1 0.941 NO 10YR 5/2 Grayish Brown 10YR &/2 Greyish Brown Sand, Moderate Mica,
Coarse
36| Surface Ceramic 1 13.29§ NOQ|Stightly Rounded | 10YR 5/3 Brown 2.5YR 5/4 Reddish Brown Sand. Moderate Mica,  |Finishing striations,
Coarse exterior
37} Surface Ceramic 1 5.24 YES 7.5YR S/4 Brown 7.5YR 5/2 Brown Sand, Low Mica, Coarse
38.1{ Surface Lithic Possible Tool 1{ Sillimanite 8.96! NO|
38.24 Surface Lithic Manuport 1| Granitic 28.97] NQ
38.2 Surface Lithic Manuport 1| Granitic 274 NO|
38.4| Surface Lithic Graundstone 1| Granttic 122.08 NO
Fragment
Surface Ceramic 1 0.78 NO! 7.5YR 6/4 Light Brown None Baked clay
40.1|Surface Ceramic 1 1.83 NO| Slightty Rounded | 7.5YR 6/4 Light Brown 7.5YR 6/4 Light Brown None Baked clay
40.2] Surface Ceramic 1 0.16 NO| 7.5YR 6/4 Light Brown None
41.1[Surface Ceramic 1 6.26{ NO| 10YR 5/3 Brown 10YR &1 Gray Sand, Low Mica, Very
Coarse
41.2] Surface Ceramic 1 02 NO| 7.5YR 6/4 Light Brown None Baked clay
41.3 Surface Ceramic 1 0.18 NO| 7.5YR 6/4 Light Brown None Baked clay
41_4 Surface Lithic FCR 1| Granitic 88.¢f NO
41 5 Surface Ceramic 1 of NOI 7.5YR 6/4 Light Brown Lithic
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42 1| Surface Ceramic 018 NG 7.5YR 6/ Light Brown None Baked clay
42.2{ Surface Lithic FCR Sandstone 59.34 NO|
42.3{ Surtace Lithic Groundstone Schist 75.54 NO|
Fragment

43 1| Surface Ceramic 4.14 NO| 7.5YR 6/4 Light Brown -|None Baked clay
43.2 Surface Ceramic 1.1§| NO| 7.5YR 6/4 Light Brown None Baked clay
43.2| Surface Ceramic 0.1 NC| 7.5 YR 6/4 Light Brown None Baked cfay
44 1| Surface Ceramic 0.9 NQ| 7.5YR 6/4 Light Brown None Baked clay
44 2] Surface Ceramic 0.57\ MO 7.5YR 6/4 Light Brown None Baked clay
45.1| Surface Ceramic 0.17] NO| 7.5YR 6/4 Light Brown None Baked clay

46| Surface Lithic FAR Gneiss 96.4 NQ|
47.1)Surface Cetamic 253 NOQ| 7.5YR 4/2 Brown, Dark Brown 7.5YR 4/2 Brown, Dark 8rown Sand, Moderate Mica,

Coarse

47 2 Sutface Ceramic 0.57] NO| 7.5YR 6/4 Light Brown None Vesicuiar clay
47.3 Surface Lithic FAR Granitic 281 NO|
47 4| Surface Lithic FAR Granitic 63.75 NO|

48] Surface Ceramic 1.09 NO| 7.5YR /4 Light Brown None Baked clay

491 Surface Ceramic 41 NO 10YR 872 White 10YR S1 Gray Sand, Low Mica, Coarse | Exterior ridges from

rough finishing
51.1[Surface Lithic Fragment Quartz 0.39 NO|
51.2 Surface Lithic Manuport |Metavoican 31.04 NO|
ic
51.3{Surface Lithic FAR Metavoican 39.74 NO
ic
52 Surface Ceramic 263 YES! 7.5YR 6/4 Light Brown 7.5YR 6/4 Light Brown Sand, Moderate Mica,
Coarse
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53 Surface Ceramic 464 : NO 7.5YR 5/2 Brown 7.5YR 52 Brown Sand, Low Mica, Medium|

54 Surface Lithic Manuport Granitic 2.3 N
65.1|Surface Ceramic 297] NO| 7.5YR 6/4 Light Brown None Vesicular clay
55.2Surface Lithic Manuport Granitic 32.63 NO|
55.3| Surface Lithic FAR Granitic 60. NO
55.4 Surface Lithic Manuport Granitic 148.8f NO|
56.1| Surface Lithic Manuport Granitic 34.5 NO|
56.24 Surface Lithic FAR Granitic 103 NO

57| Surface Ceramic 0.7| NO| 7.5YR 6/4 Light Brown None Baked clay
58.1| Surface Ceramic 2.03 NO| 7.5YR 6/4 Light Brown None Baked clay
58.2| Surface Ceramic 6.54§ NO 7.5YR 7/4 Pink None Baked ctay
58.3| Surface Ceramic 3.5 NOJ 7.5YR 6/4 Light Brown None Baked cfay
58.4{ Surface Ceramic 413 NO| 7.5YR 6/4 Light Brown None Baked clay
58.9 Surface Ceramic 0.24 NO| 7.5YR 6/4 Light Brown None Baked clay

Surface Lithic FAR Granttic 124,62 NO|

58.1| Surface Ceramic 3.38 NO| 7.5YR Brown None Baked cfay
59.2 Surface Ceramic 0.29| NO! 7.5YR 5/4 Brown None Baked clay
59.3 Surface Ceramic 0.2 NOI 7.5YR 5/4 Brown None Baked clay
59.4| Surface Ceramic 0.6 NO 7.5YR S/4 Brown None Baked clay
59.4 Surface Ceramic 0.4 NO| 7.5YR S/4 Brown None Baked clay
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urface Ceramic “NO| 7.5YR 6/4 Light Brown Baked clay

60.2{ Surface Lithic Groundstone Sandstone 3721 NO|

61| Surface Ceramic 9.19 YES 10YR 572 Grayish Brown 10YR 5/1 Gray Sand, High Mica, Coarse{Finishing striations,

exteriot and interior

62.1| Surface Ceramic 5.59 NO| 10YR 2/1 Black 10YR 42 Dark Grayish Brown Sand, Low Mica, Coarse | Bumed residue interior
62.2Surface Lithic Manuport Granitic 2429 NO|

63| Surface Lithic FAR Granitic 113.59 NO

64| Surface Ceramic 19 NO| SYR 5/2 Reddish Gray SYRS/t Gray Sand, High Mica, Coarse

65 Surface Ceramic 2.04 NO| 10R 6/6 Light Red None Vesicular clay

66| Surface Lithic Debitage Quartz 24 .44 NO!

67] Surface Ceramic 3.0 NO| SYR §/1 Gray SYR 5/3 Reddish Brown Saqnd, Low Mica,

Coarse
68.1| Surface Lithic Manuport Granttic 142.451 NO|
68.2{ Surface Ceramic 234 NO SYR 5/3 Reddish Brown 5YR §/3 Reddish Brown Sand, Low Mica, Very
. Coarse

69.1| Surface Lithic FAR Granitic 218.1 NOC
69.2 Surface Lithic Manuport Granitic 78.1‘1 Nq
69.3 Surface Lithic Manuport Granitic AN .1% NO
69.4 Surface Lithic Fragment Granitic 10.19 NO
69.5] Surface Ceramic 1.27] NOJ 7SYR 6/4 None Baked clay
69.6{ Surface Ceramic 1,? NO| 10R 6/6 Light Red None Vesicutar clay
69.71 Surface Ceramic 0.17 NOJ 10R 6/6 Light Red None Vesicular clay
70.1{Surface Ceramic 0.4 NO 10R 6/6 Light Red None Vesicular clay
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70.3| Surface Lithic  [Manuport Granttic 74,05 NO
71| Surface Lithie Groundstone Granitic 97.1 NO|
Fragment
72| Surface Ceramic 6.59 YES SYR 3/3 Dark Reddish 8rown SYR 5/3 Reddish 8rown Sand, Moderate Mica,
Coarse
73] Surface Ceramic 0.4 NO| Flare moderate |7.5YR 6/4 Light Brown 7.5YR 6/4 Light 8rown None Baked clay
74 Surface Lithic Fiake Basatt 0.33 NO|
75| Surface Lithic Flake Basalt 22% NO
76| Surface Lithic Fiake in 2 Basatt 1.05§ NO|
pieces
77| Surface Lithie Flake Basatt 0.39 NO|
78.1[Surface Lithie Flake Basatt 0.16§ NO
78.2{ Surface Lithic Manuport - Quartz 0.2 NOI
discard?
78.3 Surface Shell cf. Anodonta 0.29 NO|
dejecta
79| Surface Lithic Fiake with Basatt 0.6 NO|
complex dorsal
80| Surface Lithic ? Schist 341 NO
81| Surface Lithic Mano Granitic 11.57] NO|
Fragment
82.1| Surface Lithic Flake Basatt Q.71 NO|
82.2] Surface Lithie Flake Basatt 0.2 NOI
82.3| Surface Lithic Flake Basait [vX NOl
82.31|Surface Lithic Debitage Basait 0.034 NO|
82.4{Surface Lithic Flake Basatt 0.01 NO!
82.5{Surface Lithic Flake? Schist 0.161 NOl

Page 7




St-6'LL

Granitic

NO|

‘A—RIV-3005

83 Surface Lithic Manuport 342 ¢
84| Surface Lithic Groundstone Granitic 30.48} NO
fragment
89 Surface Ceramic 32.63 YESW 7.5YR 6/4 Light Brown 7.5YR 6/4 Light Brown Sand, Low Mica, Fine- |!nterior indentations in
|Medium 2 pieces
86| Surface Ceramic 12.27 YES 7.5YR 5/4 Brown 2.5YR 5/2 Weak red Sand, Low Mica, Coarse
87| Surface Lithic Manuport Granitic 186.4§ NO|
88| Surface Lithie Manuport Quartz 37.18] NO|
89.1|Surface Ceramic 11.73| YES 2.5YR 5/4 Reddisn Brown 2.5YR 4/0 Dark Gray, 10R 5/3 Sand, Low Mica, Very | Distinct finng
Weak Red Coarse coloration
89.2 Surface Lithic Groundstone? Granitic 874 NO
90y Surface Ceramic 6.89 NO| 7.5YR 6/4 Light Brown SYR 6/6 Reddish Yellow None Baked clay
91|Surface Lithic Manuport Granitic 122.24 NO
92.1| Surface Lithic FCR Granitic 4331 NO
92.2) Surface Lithic Manuport Granitic 165.83 N
92.3 Surface Lithic FCR Granitic 126.83 NO|
92 .4 Surface Ceramic 2.6t NO 10YR 5/3 Brown 10YR 5/3 Brown Sand, Low Mica, Coarse |Interior exfoliated away
93.1|Surface Ceramic 1261 YES’ SYR 5/4 Reddish Brown 10YR 6/4 Light Yeliowish Brown |Sand, Moderate Mica,
Medium-Coarse
93 2] Surface Ceramic 421 YES] 2.5Y 3/0 Very Dark Gray 7.5YR 5/2 Brown Sand, Moderate Mica, Burmned residue interior
Coarse
93.3 Surface Ceramic 364 YES 10YR 6/3 Pale Brawn 10YR §/1 Gray, 25YR 400 Dark  |Sand, Low Mica, Fine  [Possible burnished
Grey decoration
93 .4 Surface Ceramic 32 N 7 .5YR &/2 Pinkish Gray 10YR 6/3 Pale Brown Sand, Low Mica, Medium|
93.5 Surface Lithic Manuport Quartz 15.1 N
93.6| Surface Lithic Manuport Granitic 299. NOj
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94 Surface Ceramic 1.55 NO "|5Y 61 Gray Nore aked clay
9% Surface Ceramic 18.71 YES| 10YR 572 Grayish Brown SYR ¥4 Dark Reddish Brown Sand, High Mica, Very |Finishing striations,
Coarse exterior
96| Surface Ceramic 3.3 YES! 10YR 6/3 Pale brown 7.5YR 5/0 Gray Sand, Low Mica, Coarse
97.1) Surface Ceramic 1.39 NO| 10YR 6/2 Light Brownish Gray 10YR 6/2 Light Brownish Gray Sand, Low Mica, Coarse
97.2| Surface Ceramic 451 NO 7.5YR 7/4 Pink 10YR 672 Light Brownish Gray Sand, Moderate Mica,
Coarse
98.1|Surface Caramic 2.39) NO 7.5YR 6/4 Light Brown 7.5YR 8/2 Pinkish Gray Sand, High Mica, Coarse
98.2| Surface Ceramic 1.93 NO! 7.5YR 7/4 Pink SYR 7/2 Pinkish Gray Sand, Moderate Mica,
Coarse
99| Surface Ceramic 1.67] NO 10YR 5/1 Gray 10YR 5/1 Gray Sand, Low Mica, Coarse
100.1|Surface Ceramic 404 YES 10YR 7/1 Light Gray 10YR 6/1 Gray Sand, Low Mica, Coarse
100.2| Surface Ceramic 1.121 NO| 10YR 5/1 Gray 10YR 672 Light Brownish Gray Sand, Low Mica, Mediumy
- Coarse
100.3{ Surface Ceramic 0.9 NO 10YR 6/2 Light Brownish Gray 5YR 6/6 Reddish Yellow Sand, High Mica, Coarse,
101.1[Surface Ceramic 2.64 NO| 10YR 5/1 Gray 10YR 6/1 Light Gray, Gray Sand, Low Mica, Coarse
101.2 Surface Ceramic 1. NO| 10YR 6/3 Pale Brown 10YR 7/3 Very Pale Brown Sand, Low Mica, Coarse
101 3| Surface Ceramic 031 NO!I 10YR S/1 Gray 10YR 6/1 Gray Sand, High Mica,
; Medium
102.1| Surface Ceramic 2.37] NO| 10YR 6/3 Pale Brown 10YR 6/7 Light Brownish Gray Sand, High Mica, Coarse
102.2| Surface Ceramic 1.65 NO| 10YR 5/2 Grayish Brown 10YR 572 Grayish Brown Sand, High Mica, Coarse
102 Surface Ceramic O.Sﬁ NO 10YR 6/2 Light Brownish Gray 10YR 6/2 Light Brownish Gray Sand, Moderate Mica,
Coarse
102.4{ Surface Ceramic 0.32 NO| No surface present 10YR /2 Light Brownish Gray Sand, Moderate Mica,
Coarse
102.5{ Surface Ceramic 0.47} NO No surface present 10YR 672 Light Brownish Gray Sand, Moderate Mica,
Coarse
102.6| Surface Ceramic 0.23 NO| 10YR 6/2 Light Brownish Gray 7.5YR 7/2 Pinkish Gray Sand, High Mica, Coarse!
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1031 Surface Ceramic 1 774 YEs 10VR 6/3 Pale Brown "[10YR 673 Paie Brown Sand, Moderate Mica,
Coarse
104.1|Surface Ceramic 1 5.81 YES|Rounded Margin | 10YR 6/2 Light Brownish Gray 7.5YR 6/4 Light Brown Sand, Low Mica, Coarse
104.2| Surface Lithie Possible 1| Granitic 266.9 NO
Groundstone
104.3 Surface Lithic FCR 1| Granitic 84.53 NO|
105 Surface Ceramic 1 3.84 NO 5Y 8/2 White None Baked clay
106.1|Surface Ceramic 1 1.79 NQ 7.5YR 7/6 Reddish Yellow Nane Baked clay
106.2 Surface Ceramic 1 223 NOJ 10YR 6/2, 6/3 Light Brownish Gray, |10YR 6/3 Pale Brown Sand, Low Mica, Coarse
Pale Brown
106.3 Surface Ceramic 1 373 YES 10YR 7/2 Light Gray 10YR 6/2 Light Brownish Gray Sand, High Mica, Coarse
106.4{ Surface Ceramic 1 0.78 NO| 7.5YR 6/4 Light Brown 10YR 6/3 Pale Brown Sand, Moderate Mica,
Medium
106.5| Surface Lithic Manuport 1| Granitic 29.66| NO
106q Surface Lithie Manuport 1| Granitic 24,54 NO|
107.1| Surface Lithic Manuport 1| Granitic 424 8| NOI
107 .4 Surface Lithic FCR 1| Granitic 10.09 NO|
107.2| Surface Ceramic 1 2.63 YES! 10YR 6/3, Pale Brown 10YR 672, Light Brownish Gray | Sand, Moderate Mica,
Medium
107.4{ Surface Ceramic 1 0.2t NO| 7.5YR 7/4 Pink None Baked clay
108] Surface Ceramic 1 2.35 NO| 7.5YR 6/4 Light Brown 10YR 6/2 Light Brownish Gray | Sand, Low Mica, Coarse
109\ Surface Ceramic 1 11 NO| 5YR 6/4 Light Reddish Brown 10YR 6/2 Light Browmish Gray Sand, Moderate Mica,
Coarse - Very Coarse
110} Surface Lithic Groundstone 1{Granitic 71.86 NO|
111|Surface Ceramic 1 1.59 NO| 10YR 6/1 Gray 7.5YR Reddish Yetlow Sand, Low Mica, Coarse | Dense quartz included
finishing striations
112.1]| Surface Ceramic 1 1.47] NO 5YR 6/4 Light Reddish Brown None Baked clay
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i 12.2}Surface Sand, Low Mica, Very
Coarse
1123 Surface Lithic Manuport Grantic tgs.sﬂ . N
112.1 Surface Lithic Manuport Granttic 9. NO|
113| Surface Ceramic 4.8 YES|Margin Rounded | 1OYR 6/2 Light Brownish gray 10YR 672 Light Brownish Gray Sand, Low Mica, Very
Coarse
114{ Surface Ceramic 0.75I NO SYR 6/4 Light Reddish Brown 7.5YR S/6 Strong Brown Sand, Low Mica, Medium| 2 pieces fit together
114.1| Surface Lithic Manuport Quartz 14.85 NO
677| Trench 4 [4-1/2" dp |Lithic Metate Granitic 422.7] NO|
Fragment?
678 Trench 6 Lithic Manuport Granitic 4414 NO
679 Trench 8 Uthic | Manuport Granitic 202.e1 NO|
680 Trench 8 Lithie Manuport Granitic 1. NO
681 Trench 8 Ceramic 33 YES 5YR 31 Very Dark gray SYR 2.5/1 8lack Sand, Moderate Mica,
Coarse
682 Unit 1 0-10cm  [Shell cf. Anadonta Sheil 0.03 NOQ
dejecta
683{ Unit 1 0-10cm Sample Soit 1 NO|
684 Unit 1 10-20cm  |Sample Soit o NO
685{ Unit 1 20-30cm |Sample Soil o NO
686{ Unit 1 30-40cm  |Lithic FCR Granttic 140.95 NO|
687|Unit 1 30-40cm | Sample Saoil of NO|
5881 Unit 1 40-50cm | Sample Soit of NO
689 Untt 1 50-60cm |Sample [Silty Soil Soil (1 NOJ
690{Unit 2 0-10cm Ceramic 284 YES] 10YR 4/2 Dark Grayish Brown 10YR 4/1 Dark Gray Sand, Low Mica, Coarse | Finishing striations,
interior
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691 Unit 2 0-10cm Sam 1 NO 10YR 4/2 Dark Grayish Brown 10YR 4/1 Dark Graj Sand, Low Mica, Wlu Finishing triations
- Coarsa interior

€321 Unit 2 0-10cm Sample 1|Soi o NO|

693 Unit 2 10-20cm  |Sample 1] Soll o NO|

694 Unt 2 20-30cm  |Sample 1| Soil ol NO|

695| Untt 2 3040cm  |Sample 1|Soil of NO

696 Unit 2 40-50cm |Bone Small rodent 1 0.09) NO|

fragments

697(Untt 2 50-60cm  |Sample 1 Of NO|

698{Unit 5 0-10cm  [Sample 1{Sandy Soil o NO!

699 Unt S 0-10cm Sample 1|Charcoal o NO

700{Unt S 0-10cm Ceramic 1 E YEs| 10YR 7/4 Very Pale Brown 10YR 7/3 Very Pale Brown Sand, Low Mica, Medium{
- Coarsa

701 Unit S 0-10cm Caramic 1 3.82 NO 10YR 673 Pale Brown 10YR 7/3 Very Pale Brown Sand, High Mica, Finishing striations,
Medium exterior

7024Unt 5 0-10cm  |Ceramic 1 2.4 NO| 10YR 7/3 - 7/4 Very Paie Brown 10YR 7/2 Light gray Sand, Moderate Mica, | Exterior beginning to
Medium - Coarse deteriorate

703 Unt S 10-20cm  |Ceramic 1 0.08 NO 7.5YR 6/4 Light Brown None Baked clay

704/Unt S 10-20cm  |Ceramic 1 0.19 NO 10YR 7/3 Very Pale Brown 10YR 7/4 Very Pale Brown Sand, Low Mica, Mediun

705{Unt 5 10-20cm |Sampte 1)Charcoal o NO|

706{Untt S 10-20cm  |Sample 1{Sandy Soil o NO|

707]Untt 5 20-30cm  [Sample 1| Sandy Sail o NO

708 Unit 5 30-40cm  [Sample 1| Sandy Sail q NO

709 Unt S 40-S0cm  |Sample 1| Sandy Soil o NQ

7100Untt 5 50-60cm | Sample 1l Sandy NO!
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711junt 6 0-10cm Lithic Manuport 1|Quartz 437
712Unit6 0-10cm  |Sample 1|Sand q NO
713 Unit 6 0-t0cm  |Ceramic 1 8.1 YES| 10YR 773 Very Pale Brown 10YR 7/2 Light Gray Sand, Low Mica, Coarse
714Unt 6 10-20cm |Bone Snake 1 0.44 NO|
vertebrae
715|Unit 6 10-20cm  |Sample 1|Sand 0 NO|
716|Unit 6 20-30cm | Sampie 1|Sand 0 NO
717[Unit 6 30-40cm |Sample 1|Sand 0 NO| ’
718|Unit 6 30-40cm | Lithic 1| Basait 0.14 NO
719Untt 5 30-40cm  |Ceramic 1 2.08 NO| 7.5YR 7/6 Reddish Yellow None Baked clay
720{Unit 6 40-50cm  |Sample 1|Sand O NO
721|Unit 6 50-60cm |Sample 1|Sand o NO|
7220Unit 7 0-10cm  |Sample 1|Sand s NO|
723 Unit 7 10-20cm | Sample 1(Sand o NO|
724Unit 7 10-20cm  |Sample 1|Charcoal o NO
725(Unit 7 20-30cm  [Sample 1|Sand o NO
726|Unit 7 30-40cm | Sample 1|Sand o NOI
727|Unit 7 40-50cm  |Sample 1|Sand ‘ 0 NO
728{Unit 7 50-60cm | Sample 1|Sand o NO|
729Unit 8 0-20cm  |Lithic 1|Basatt (fine 0.63 NO
grain)
730|Unit 8 0-20cm Sample 1|Sand q NO|
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735 Surface .. YESISYR §/4 Light Reddish Srown No Surface Sand. High Mica, Coarse

7361 Surface 1 439 _ YESI7.SYR 6/4 Light Brown No Surface Present Sand, High Mica. Coarse

7371 Surface Ceramic 1 3.01[ YES|7.5YR 6/4 Light Brown SYR 6/3 Light Reddish Brown Sand, High Mica, Coarse Smatl pieca of extenor
|presents showing spalling
nature of ceramic

728! Surface Ceramic 1 2571 YESISYR 6/4 Light Reddish Brown . [No Surface Sand. Low Mica. Coarse

739 Surface Ceramic 1 3.1 NOI7.5YR 6/4 Light Brown No Surface Present Sand. Moderate Mica. Coarse

740] Surface Ceramic 1 0.851 __ YESINo Surface 7.5YR 6/6 Reddish Yellow Sand. Low Mica, Coarse

741l Surface Caramic 1 2.951  YESI7.5YR 6/4 Light Brown 10YR 6/3 Pale Brown Sand. Low Mica, Coarse

742 Surface Ceramic 1 3371 YES|SYR 6/6-7/6 Reddish Yellow No Surface | Sand, Low Mica, Coarse White fiberous residue on
interior

743| Surface Caramic 1 1.3 YESISYR 6/4-5/6 Light Reddish Brown |No Surface Sand. Low Mica, Coarse

744| Syrface Ceramic 1 1.590 YES|No Surface SYR 5/3 Reddish Brown Sand. Moderate Mica, Coarse

745| Surface Caramic 1 .23 YESINo Surface SYR 7/4, 7/6 Pink - Reddish Yeflow Sand. Moderate Mica. Coarse Scrave marks on finish

746l Surface Caramic 1 1.3 YES|ISYR 6/4 Light Reddish Brown No Surface Sand. Low Mica, Coarse

747\ Surface Caramic 1 0.968] _ YESINo Surface 10YR 6/3 Pale Brown Sand, Low Mica. Coarse

7481 Surface Caramic 1 1.161  YESISYR 56 Yellowish Red No Surface Sand. Moderate Mica. Coarse

749 Surface Ceramic 1 0.93 YESI7.SYR §/4 Light Brown No Surface Present Sand. Moderate Mica, Verv Coarse

7501 Surface Cerafnic 1 0.4 NOJ10YR 6/3 Pale 8rown No Surface Sand. Low Mica, Coarse

751|Surface Ceramic 1 0.54 NO|SYR 6/4 Light Reddish Brown 5YR 6/4 Light Reddish Brown Sand, Moderate Mica, Coarse 90% temper, 10% surface.
Not sure which surface

752 Surace Caramic 1 0. YESISYR 6/4 Light reddish Brown Na Surface Sand. Moderate Mica, Coarse

753| Surface Caramic 1 0.47] NOINo Surface No Surface Sand. High Mica. Coarse

754| Surface Ceramic 1 0.48!  YESINo Surface 10YR 6/2, 5/2 Gravish Brown, Light Browmish Grav Sand. Hioh Mica, Coarse

755 Surface Ceramic 1 0.381 _ YESINo Surface 10YR &3 Pale Bcown Sand. High Mica. Coarse

7561 Surface Ceramic 1 0.43] _ YESINo Surface 10YR 6/3 Pale Brown Sand. A Mica, Coarse

7571 Surface Caramic 1 0.24f __ YESISYR S72 Reddish Grav No Surface Sand, Low Mica. Coarse

7581 Surface Ceramic 1 0.681  YESISYR Si6 Yellowish Red No Surface Sand. Hiah Mica. Very Coarse

759 Surface Ceramic 1 0.271  YES|No Surface 10YR 6/3 Pale Brown Sand. High Mica. Very Coarse

760 Surface Ceramic 1 0.340 __ YES|SYR 6/4 Light Reddish Brown No Surface Sand. Low Mica. Coarse

761]Surface Ceramic 1 0.17]  YESISYR 6/4-6/6 Light Reddish Brown.[No Surface Sand. Low Mica. Coarse

762 Surface Ceramic 1 0.28 NOINo Surface No Surface Sand, Low Mica, Coarse

763l Surface Ceramic 1 0.58 NOINo Surface 7.5YR 5/6 Strong Brown Sand. Moderate Mica. Coarse

764l Surface Ceramic 1 0.351 NOfNo Surtace 7.5YR 6/4 Light Brown Sand, Low Mica, Coarse

765{Surface Caramic 1 0.21 NO|No Surface SYR 6/4 Light Reddish Brown Sand. Low Mica, Medium - Coarse

766l Surface Ceramic 1 Q.19 NOINo Surface 7 5YR 6/4 Light Brown Sand, Low Mica. Coarse

767] Surface Ceramic 1 0.1 NOI7.5YR 7/4 Pink No Surface Sand, Low Mica, Coarse

768 Surface Ceramic 1 0.06] _ YESISYR 6/4 Light Reddish Brown No Surface Sand. Low Mica. Coarse

769 Surface Ceramic t 0.088 NOISYR 6/4 Light Reddish brown No Surface Sand. Moderate Mica. Coarse

770! Surface C j 1 0.08; NOISYR S/6 Yellowish Red No Surface Sand. Low Mica. Coarse

771|Surface Ceramic 1 1.651 __YESINo Surface 7.5YR €/4 Light Brown Sand, Low Mica. Coarse

772 Surface Ceramic 1 0.77]__YES|No Surface 7.5YR 5/4 Brown Sand, Hiah Mica. Coarse

772 Surtace Ceramic 1 0.2 YESI1-YR S/3 Brown No Surface Sand. Low Mica. Medium

774 Surface Caramic 1 0.2¢] YES{7.5YR 6/6 Reddish Yellow No Surface Sand, Low Mica, Coarse
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77% Surface Caramic 1 308 YES|SYR 6/4 Light Reddish Brown No Surface Sand, Moderate Mica, Coarse White fibrous residue on
finish

7761 Surface Ceramic 1 1.42 _ YES|{7.5YR 6/4 Light Brown No Surface Sand, Moderate Mica. Coarse

777]Surtace Ceramic 1 0.78] __ YESI7.5YR 6/4 Light Brown No Surface Sand, Moderate Mica, Coarse

778lSuface  |Ceramic il 055 YES|7.5YR 6/4 Light Brown No Surface Sand. High Mica, Coarse

779 Surface Caramic 1 0.3 YES[10YR 6/3 Pale Brown No Surface Sand. High Mica, Coarse

780 Surface Ceramic 1 1.(7%L YES|SYR 6/4 Light Reddish 8rown No Surface Sand. High Mica, Coarse

781] Surface Caramic ] 0.19 __ YES|2.5YR 6/6 Light Red No Surface Sand, Low Mica, Coarse

782 Surface Caramic 1 0.21 YESISYR 6/6 Reddish Yeilow No Surface Sand. Low Mica. Medium

783|Posthole A__|Caramic 1 274 YESINo Surface 10YR 6/3 Pale Brown Sand. Low Mica, Coarse

784{Posthole A _ | Caramic 1 3,066 _ YESINo Surface 7.5YR 6/4 Light Brown Sand, Moderate Mica. Coarse Shoutder fragment

785|Posthole A | Ceramic 1 1.37]__ YESINo Surface 7.5YR 6/4 Light Brown Sand. High Mica. Medium - Coarse

786l Posthote A _ | Caramic i 1.36! NO|7.5YR 6/4 Light Brown No Surface Sand. High Mica, Coarse

787]Posthole A |Caramic 1 0.7 NCI7.EYR 6/4 Light Brown No Surface Sand, Low Mica. Coarse

788|Posthole A 1Caramic 1 1.1l YES|No Surface 7.5YR 6/4 Liaht Brown Sand. Low Mica. Coarse Scraoe marks on finish

7891 Posthole A__ | Ceramic 1 0.34__ YESINo Surface 10YR /1 gray Sand, Low Mica, Medium

7901 Posthoie A {Caramic 1 0.271 YESiNo Surface SYR 6/4 Light Reddish Brown Sand. Low Mica, Medium

7911/ Posthale A ICeramic 1 0.48f YESISYR 6/6 Reddisn Yeilow No Surface Sand, High Mica. Coarse

792 Posthole A__ | Caramic ! 0.41 NO{No Surface 7.5YR 6/8 Reddish Yetlow Sand, Low Mica, Medium Scrape marks on finish

793| Posthole A__|Caramic 1 0.2 NOINo Surface No Surface Sand. Low Mica, Medium

794|Posthole A {Ceramic 1 0.13 NQ[No Surface No Surface Sand. Low Mica, Medium

795/ Posthole A__|Caramic ! 0.14 __ NOINo Surface J0YR 673 Pale 8rown Sand, Low Mica, Medium

7961 Posthote A |Ceramic 1 Q.16 NOISYR 5/3 Reddish Brown No Surface Sand. Low Mica, Medlum

797]Posthole A |Ceramic 1 0.06! NO{No Surface No Surface Sand, Low Mica, Medium

7981 Posthole A [Cerarme 1 0.0 NO[No Surface No Surface Sand. Low Mica, Medium

799 Posthole B |Caramic 1 291  YES|No Surface 7.5YR 7/6 Reddish Yeilow Sand, Moderate Mica, Coarse Shoulder scrape marks on
finish

800{Posthole B [Ceramic 2024 _YES|1OYR 6/3 Pale Brown No Surface Sand, Moderate Mica, Coarse

801|Posthole 8| Ceramic 1 2171 YESINo Surface 7.5YR 6/6 Reddish Yeflow Sand. Moderate Mica, Coarse

802 Posthole 8 | Ceramic 1 2211 _ YES{No Surface 10YR 6/3 Pale Brown Sand. High Mica. Medium

803|Posthole B | Caramic 1 165 YES|No Surtace 7.5YR 6/6 Reddish Yellow Sand. Moderate Mica, Coarse

804 Posthole B | Ceramic 1 1558 YES|No Surface SYR 6/4 Light Reddish Brown Sand. Moderate Mica, Coarse

805|Posthole B |Ceramic 1 1.49  YES{No Surface 10YR 6/3 Pate Brown Sand, Low Mica, Coarse Blackened area on surface
around inclusion

8061 Posthole 8 [Ceramic 1 163  YES|No Surface SYR 6/6 Reddish Yetlow Sand, Low Mica. Coarse Scrape marks on finish

807]Posthole B |Ceramic 1 0.97] YESINo Surface 7.5YR 6/4 Light Brown Sand. Moderate Mica, Coarse

808|Posthole 8| Ceramic [ 0.77]__YES[No Surface 10YR 673 Pate Brown Sand, Low Mica, Medium

809{Posthole 8 |Ceramic 1 1061l YESINo Surtace 7.5YR 6/4 Light Brown Sand. Low Mica, Medium

810{Posthole B8 | Ceramic 1 0.781 YES{No Surface 7.5YR 6/4 Light 8rown Sand, High Mica, Coarse

811{Posthole B |Ceramic 1 0.63 YES|No Surface 10YR 6/3 Pale Brown Sand. Low Mica, Coaarse

812Posthole B | Ceramic | 0.48___NOINo Surface No Surface Sanxd. Low Mica, Coarse

813(Posthole 8 |Ceramic 1 069  YES|7.5YR 6/4 Liaht Brown No Surface Sand. High Mica. Medium

814{Posthole B |Ceramic 1 0.26} NO|No Surface 7.5YR 6/4 Light Brown Sand. Low Mica. Medium

815|Posthole 8 | Ceramic 1 0.52]__ YES|No Surface 7.5YR 6/6 ish Yellow Sand, Low Mica. Coarse

816]Posthole B |Caramic 1 0.22] YES|{7.5YR 6.6 Reddish Yellow No Surface Sand, Low Mica. Medi
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817]Posthole 8__ | Ceramic 1 0.35] __YES|No Surface 7.5YR 6/4 Light Brown Sand. Low Mica, Coarse
81§|Pesthole B _|Ceramic 1 0.29) __ YESINo Surface 10YR &/3 Pale Brown Sand, Low Mica. Medium
819 Posthole B _ [ Ceramic 1 0.1 NO[No Surface 10YR 6/3 Pale Brown Sand, Low Mica, Meaium
8201 Posthote C__[Ceramic 1 2.87] _ YESI10YR 6/3 Pale Brown No Surface Sand. High Mica. Medium
82| Posthole € |Ceramic 1 0.79 _ YESI7.5YR 6/4 Light Brown No Surface Sand. High Mica, Coarse
32 Posthole D __|Ceramic 1 0.94 _ YESINo Surface SYR S/6 Yellowish Red Sand. M Mica, Coarse
82 Posthole 0 |Ceramic 1 0.83 YESINo Surface SYR 6/6 Reddish Yeliow Sand. High Mica. Coarse
824} Posthole D __|Caramic 1 1.261 __ YESINo Surface SYR 6/6 Reddish Yellow Sand, Low Mica. M
825| Posthole D _ | Ceramic 1 0.891 _ YESISYR 6/4 Light Reddish Brown No Sutface Sand, Moderate Mica. Medium
826l Posthole D | Ceramic 1 0.73] __ YESI7.SYR 6/6 Reddish Yeilow No Surface Sand. High Mica. Medium
827| Posthole D__|Caramic 1 0.84f  YESINo Surface 10YR §/2 Gravish Brown Sand. Mi Mica. Coarse
328} Posthole D __|Caramic 1 0.69  YESINo Surface SYR 6/8 Reddish Yellow Sand. Low Mica, Medium Scrape marks on exterior
829 Posthole D | Ceramic 1 0.4 YES|No Surface SYR 6/6 Reddish Yellow Sand, Low Mica. Coarse
330} Posthole D | Caramic 1 0.261 _ YES|No Suriace 7.5YR 6/6 Reddish Yellow Sand, Low Mica. Coarse
831|Posthole 0 |Ceramic 1 0.521  YESINo Surface 10YR S/2 Gravish Brown Sand. Low Mica. Medium -
832|Posthole D [Caramic 1 0.28 YES|7.5YR 6/6 Reddish Yellow No Surface Sand. Low Mica. Medium
833{Posthole D [Ceramic 1 0.18] NOISYR 6/6 Reddish Yellow No Surface Sand. Low Mica, Coarse
834{Posthole D __|Ceramic 1 0.34 NOI7 SYR 6/4 Light Brown No Surface Sand, Low Mica. Medium
835 Posthole D |Ceramic 1 0.36( _ YESI7.5YR 6/4 Light Brown No Surface Sand, Low Mica. Medium
8361 Pasthole D |Ceramic 1 0.2 YESISYR 6/4 Light Reddish Brown No Surface Sand. Low Mica, Meafum
837|Posthole D jCeramic 1 0.2 NCI5YR 6/6 Reddish Yellow No Surface Sand. Low Mica, Coarse
838{Posthote O [Caramic 1 0.12 YESI10YR 672 Light Brownish Grav No Surface Sand. Moderate Mica, Coarse
839 Pasthole D | Ceramic 1 0.120 __ YES|5YR 6/6 Reddish Yeilow No Surface Sand. Low Mica. Coarse
340{ Posthole O |Ceramic 1 Q.15 YES|SYR 6/4 Light Reddish Brown No Surface Sand. Low Mica, Medium
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1.1| Surface Ceramic 1 2.3 NO| 7.5YR 5/2 Brown 7.5YR 672 Pinkish Grav Sand. Mogerate Mica. Medium Well rounded liguid like
1.2 Surtace Ceramic 1 0.98 NOJ 7.5YR 6/2 Pinkish Grav 7.5YR 6/4 Light Brown Sand. Low Mica. Verv Coarse
1.2 Surface Ceramic 1 0.55 NO 7.5YR 5/2 Brown 7.5YR 572 Brown Sand. Moderate Mica, Medium Well rounded liquid like
1.4l Surface Ceramic 1 1.41 NO| 7.5YR 6/2 Pinkish Grav 7.5YR 572 Brown Sand. Low Mica. Verv Coarse
2.11Surface Lithic Manuport 1] Granitic 80.44 NO|
2.2 Surtace Lithic Manuport 1} Granttic 112.06 NOI
3.1|Surface Ceramic 1 0.79 NO| 7.5YR S/2 Brown 7.5YR 472 Brown. Dark Brown _ {Sand. Low Mica. Coarse
3.2 Surface Ceramic 1 1.45 NO| Slightly Rounded | 7.5YR 4/2 Brown. Dark Brown 7.5YR 4/4 Brown. Dark Brown __{Sand, High Mica. Medium - Coarse
3.3 Surface Ceramic 1 1.02 NO| 7.5YR S/2 Brown 7.5YR 5/4 Brown Sand. High Mica. Medium - Coarse
3.4 Surface Ceramic 1 0.36 NO 7.5YR 5/2 Brown 7.5YR 5/4 Brown Sand. Low Mica. Medium
4.1| Surtace Ceramic 1 Q.65 NO| 7.5YR S/2 Brown 7.5YR 512 Brown Sand. High Mica. Meditim
4.3 Surface Ceramic 1 1.49 NO 7.5YR 5/2 Brown 7.5YR 572 Brown Sand. Low Mica. Very Coarse
Sl Surface Ceramic 1 1.96 NQ 7.5YR 5/2 Brown 7.5YR 572 Brown Sand. Low Mica. Verv Coarse
61 Surface Ceramic 1 1.14 NO 7.5YR 4/0 Dark Grav 7.5YR 4/0 Dark Grav Sand. Low Mica. Verv Coarse
7.1l Surface Ceramic 1 0.51 YES| 10R 5/4 Weak Red 10R 5/4 Weak Red Sand. Moderate Mica. Very Coarse
7.2 Surtace Ceramic 1 1.25 NO| 7.5YR Si2 Brown 7.5YR 572 Brown Sand. Low Mica, Verv Coarse
8l Surface Ceramic 1 2.32 NO 10R S/4 Weak Red 7.5YR 4/2 Brown. Dark Brown __Sand. Moderate Mica
9 Surface Ceramic 1 294 NO 7.5YR S/2 Brown 7.5YR 5/4 Brown Sand. Moderate Mica, Verv Coarse
10.1} Surtace Ceramic 1 275 NO| 7.5YR 672 Pinkish Gray 7.5YR 672 Pinkish Gray Sand. Low Mica. Verv Coarse
10.2 Surface Ceramic 1 1.25 NO| 10R 5/4 Weak Red 7.5YR &/4 Light Brown Sand, High Mica. Very Coarse
11{Surface Ceramic 1 3.114 NO 7.5YR 4/2 Brown. Dark Brown 7.5YR 4/2 brown. Dark 8rown Sand. Low Mica. Very Coarse Evenlv fired
12 Surface Ceramic 1 44 NO| 7.5YR 6/2 Pinkish Grav 7.5YR 6/2 Pinkish Grav Sand. High Mica. Verv Coarse
13| Surface Ceramic 1 4.36 YES 7.5YR 6/2 Pinkish Grav 7.5YR 6/4 Lioht Brown Sand. High Mica. Very Coarse
14.1|Surface Ceramic 1 0.68 NO 10R 5/4 Weak Red 10R 5/4 Weak Red Sand. Low Mica. Verv Coarse
14,4 Surface Ceramic 1 Q.77 NO 10R 5/4 Weak Red 10R 5/4 Weak Red Sand, Low Mica. Verv Coarse
14 A Surface Ceramic 1 0.21 NOI 10R 5/4 Weak Red 10R 5/4 Weak Red Sand. Low Mica. Verv Coarse
14 4 Surface Ceramic 1 0.23 NOI 10R 5/4 Weak Red 10R 5/4 Weak Red Sand. Low Mica. Verv Coarse
14,5 Surface Shelt cf. Anodonta 1 0 NO
19 Surface Ceramic 1 0.74 NO| 2.5YR 5/4 Reddish Brown 2.5YR 5/4 Reddish Brown Sand. High Mica. Verv Coarse
16| Surface Ceramic 1 0.92 NO) 7.5YR 5/4 Brown 7.5YR 5/4 Brown Sand. Moderate Mica. Coarse Evenlv fired
17]Surface Ceramic 1 1.05 NO 7.5YR 6/4 Lioht Brown 7.5YR 6/4 Light Brown Sand. High Mica. Verv Coarse
18! Surface Ceramic 1 459 YES 7.5YR 6/2 Pinkish Grav 7.5YR 6/2 Pinkish Grav Sand. Low Mica. Verv Coarse
19 Surtace Ceramic 1 4.03 YES o 10YR 6/3 Pale Brown 10YR 6/3 Pale Brown Sand. Hi#h Mica, Fine - Medium
201 Surface Ceramic 1 1.4 NO 10R 5/4 Weak Red 10YR 5/4 Weak Red SandfLow Mica, Very Coarse Eventv fired
21.11Surface Ceramic 1 1.57 YES| 7.5YR 52 Brown 7.5YR Pinkish Grav Sand. Moderate Mica, Verv Coarse
21 2 Surface Ceramic 1 1.16 NO! 7.5YR 572 Brown 7.5YR Pinkish Grav Sand. High Mica. Verv Coarse
21. U Surface Ceramic 1 0.27 NO 7.5YR 5/2 Brown 7.SYR Pinkish Grav Sand. Moderate Mica, Verv Coarse
22 Surface Ceramic 1 0.82 NO 10YR 5/3 Weak Red 10R 5/3 Weak Red Sand, High Mica. Medium - Coarse
23 Surface Lithic Groundstone 1|Sandstone 203.5 NO
24 Surtace Ceramic 1 0.76 NOI 7.5YR 6/4 Light Brown 7.5 YR 6/4 Liaht Brown Sand. High Mica. Coarse
25.1{ Surtace Ceramic 1 $.37 YES 10R 5/3 Weak Red 7.5YR 6/4 Pinkish Grav Sand. Low Mica, Medium - Fine
25.3 Surface Bone Unidentifiable 1 0.51 NO|
26| Surface Cerame 1 547 YES| Slightly Rounded | 10YR 6/3 Pale Brown 10YR 6/3 Pate Brown Sand. Moderate Mica. V erv Coarse
27] Surface Ceramic 1 0.95 NO| 10YR S/ Gray 10YR 5/1 Grav Sand. Low Mica, Verv Coarse
28l Surface Lithic Chopver 1} Quartzite 249.3 NO|
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29 Surface Ceramic . 42 OYR 472 Dark Gravish Brown | Sand, . Verv Coarse
30| Surtace Cerarmic 064 NO| 10YR S5/3 Brown 10YR 373 Dark Brown Sand, Low Mica, Coarse Weil rounaed liouid like
31 Surface Ceramic 0.69 NO 2.5YR 5/4 Reddish Brown 10YR 3/2 Verv Dark, Gravish Sand, Low Mica, Very Coarse
32. 41 Surface Ceramic 1.13 NO| 10YR 6/2 Light Brownish Grav 10YR 62 Light Brownish Grav __ | Sand. Low Mica, Very Coarse
32.24 Surface Ceramic 1.18 NOJ 2.5YR 5/4 Reddish Brown 10YR 4/1 Dark Grav Sand. Low Mica, Very Coarse Well rounded liouid like
22| Surface Ceramic 0.6 NO 7.5YR 5/4 Brown 7.5YR 5/2 Brown Sand, Low Mica, Very Coarse
34 Surface Ceramic 087 NO| 7.5YR 5/4 Brown 7.5YR 5/2 Brown Sand. Low Mica, Verv Coarse Well rounged liguid like
25.1|Surface Ceramic 476 NO| SYR 5/3 Reddish Brown 2.5YR 4/4 Reddish Brown Sand. Low Mica, Very Coarse Well rounaed liguid like
25.2 Surface Ceramic 0.69 NO! SYR 5/3 Reddish Brown S5YR /3 Reddish Brown Sand. Low Mica, Verv Coarse 1Well rounaed liquid like
35.2Surface Ceramic 0.73 NO| Slioht/Flattened  |SYR 5/3 Reddish Brown SYR 5/3 Reddish Brown Sand. Low Mica, Verv Coarse
36.11Surface Ceramic 1.26 NO 10YR S/3 Brown 10YR 41 Dark Gray Sand, Low Mica. Very Coarse
26.2) Surface Ceramic 1.86 NO| 2.5YR Si2 Weak Red 2.5YR 42 Weak Red Sand. Low Mica, Verv Coarse Rounded
37| Surtace Ceramic 0.76 NOi Sliohtly Rounded  [2.5YR S5/4 Reddish Brown 2.5YR 4/2 Weak Red Sand. Low Mica, Coarse
38| Surface Ceramic 0.42 NO 7.5YR 5/2 Brown 7.5YR 6/2 Pinkish Grav Sand. Low Mica, Very Coarse Rounged
39 Surface Ceramic 2.08 NOI 7.5YR 672 Pinkisn Brown 7.5YR 5/2 Brown Sand. Low Mica, Verv Coarse |Rounced
40.1{ Surface Ceramic Q.35 NO| 7.5YR S/2 Brown 7.5YR §/4 Light Brewn Sand, Low Mica, Coarse
40.7 Surface Ceramic. 147 NO 10R 6/4 Pale Red 10R 6/3 Pale Red Unknown. Moderate Mica Differant matnx no quarz
41} Surface Ceramic Q.39 NO 7.5YR §/2 Brown 7.5YR 512 Brown Sand. Low Mica. Mediyrn - Coarse
42l Surface |Ceramic 1 0.28 NOI 7.5YR 6/4 Light Brown 10YR 5/1 Grav Sand. Moderate Mica. Medioum ‘Well rounaed liguid like
43| Surface Ceramic 1 1l 2.29 -YES 2.5YR 6/4 Light Reddish Brown 2.5YR /4 Light Reddish Brown | Sand. High Mica. Coarse - Verv
44) Surface Ceramic | 1l 1.42 NO 7 5YR 5/2 brown 7.5YR 572 Brown Sand. Hiah Mica. Coarse
45! Surtace Sheil cf. Anodonta | " 0.06 NO|
46. 11 Surface Ceramic | 1 2.52 NO| 10YR 5/4 Weak Red 10R 4/1 Dark Reddish Grav Sand. Moderate Mica, Caorse
46.2] Surface Ceramic | jl 0.41 NOI SYR S/3 Reddish Brown SYR 573 Reddish Brown Sand. Hioh Mica. Coarse
47.1f Surface Ceramic | 1} 0.43 NO| SYR 5/3 Reddish Brown SYR 5/3 Reddish Brown None Baked clav
48.1| Surface Ceramic | 1 1.13 NO! SYR 6/3 Lioht Reddisn Brown SYR 5/2 Reddish Grav Sand. Low Mica. Coarse
48.24 Surface Ceramic | 11 0.87 NO| SYR 6/3 Liaht ReddisH Brown SYR 5/2 Reddish Grav Sand. Moderate Mica, Coarse :
48.2} Surface Ceramic | 1 Q.77 NO! 10R 5/4 Weak Red 2.5YR 6/6 Light Red Sand, Low Mica, Medwum Well raunaed liouid like
48.41 Surface Lithic Manuoot | 11 Granitic 45.34 NOI
49| Surace Ceramic | 1 0.45 NOI 7.5YR 612 Piniash Grav 17.5YR 612 Pinkish Grav Sand. Low Mica, Coarse
SOl Surface Ceramic it 0.95 NO 7.5YR 5/4 Brown 7.SYR 672 Pinkish Grav Sand, High Mica, Medium
51| Surface Ceramic 1 5.01 NO! 7.5YR 5/2 Brown 7.5YR 5/2 Brown Sand, High Mica. Verv Coarse
52 Surtace Ceramic ! 1.41 NO| 7.5YR 6/2 Pinkish Gray. 7.5YR 62 Pinkish Gray Sand. Low Mica, Verv Coarse
311 Surtace Ceramic 1 1.11 NO 7.5YR 5/4 Brown 7.5YR 5/4 brown Sand, Low Mica. Very Coarse
S4 Surface Ceramic 1 1.18 NC 10R 5/4 Weak Red 10R 4/4 Weak Red Sand, Low Mica. Verv Coarse
55| Surface Ceramic 1 12.81 NO| 10YR 6/4 Light Yeliowsn Brown 10YR 6/4 Lioht Yellowish brown | None Baked clav
561 Surface Lithic Flake 1| Granitic 1472 NO
57| Surface Ceramic i 401 NOI 7.5YR 5/2 8rown 7.5YR 5/2 Brown Sand. Moderate Mica. Coarse Well rounaed liauid like
58] Surface Ceramic { 1 332 NQ 7.5YR 5/2 Brown 7.5YR 5/2 Brown Sand, Moderate Mica. Coarse
59.11 Surface Ceramic 1 0.69 NO No intenor surface oresent SYR 5/3 Reddish Brown Sand. Moderate Mica, Coarse (1abeted grouncstone}
59.21 Surface Lithic Fragment 1 0.63 NO
60} Surface Caramic 1 1.96 NO 10YR 5/3 Brown 10YR 5/3 brown Sand, High Mica. Coarse
61.11Surface Ceramc 1 3.69 YES| 10YR 472 Dark Gravish Brown 10YR 4/3 Brown, dark Brown Sand. Hioh Mica, Coarse Passible finger mgent.
61.2 Surtace Ceramic ] 1.5 NO 10YR 7/2 Light arav 10YR 772 Lioht Gray Sand. Low Mica. Coarse
61.3| Surface Ceramic 1l 0.7 YES| 10YR 712 Light arav 10YR 7/2 Light Grav Sand. Low Mica, Coarse
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61.4] Surface Ceramic 1 0.56 NOQ)| 10YR 572 Gravish Brown 10YR 5/2 Gravish Brown Sand. Moderate Mica, Coarse
652.1|Suriace Ceramic 1 .2 NOI 10R 5/4 Weak Red 7.5YR 572 Brown Sand. Low Mica. Medium High densitv quarz
62.21 Surface Ceramic 1 0.6 NO 7.5YR 6/2 Pinkish Grav 7.5YR 6/2 Pinkish Grav Sand. Hiah Mica. Coarse Cerarmic No finished
53 Surface Lithic 11Quartz 0.59 NO|
64 Surtace Ceramic 1 6.03 YES|Moderate, 10YR 6/3 Pale Brown 10YR 6/3 Paleo Brown Low, Mica, Unknown Fine - Medium
Flattened, High
651 Surface Ceramic 1 4.18 YEs_r 10YR 5§72 Grawish Brown 10YR 5/2 Sand. Low Mica. Very Coarse
661 Surface Ceramic 1 7.76 YES| 10YR 6/2 Light Brownish Grav 7.5YR 6/4 Liaht Brown Sand. Moderate. Coarse Intertor indemations
67.1{ Surface Ceramic i 13.97 YES| 10YR 572 Gravish Brown 10YR 5/2 Gravish Brown Sand. Moderate Mica. Medium Well rounded liguid like
67.24 Surface Ceramic 1 3.61 YES! 10YR 5/3 Brown 10YR 5/3 Brown Sand. High Mica. Verv Coarse
67.21 Surface Ceramic 1 5.51 YES| 10YR 5/3 Brown 10YR 5/3 Brown Sand. Moderate. Mica. Medium Well rounded fiquid like
67.4{ Surface Ceramic 1 2.07 NO! 10YR 4/3 Brown, dark 8rown 10YR 4/3 Brown. dark Brown Sand. Low Mica, Coarse
67.5| Surface Lithic Manugort | Schist 16.36 NO|
68| Surface Ceramic 1 375 NOf 10YR 6/3 Pale Brown 10YR 6/3 Pale Brown Sand. Low Mica. Medium
60l Surface Ceramic 1 0.51 NOI 10R 5/6 Red 10YR 5/3 Brown Sand. Low Mica. Medium
70.1| Surface Ceramic 1 1.07 NO 10YR 7/3 Verv Pale Brown SYR 6/4 Light Reddish Brown Sand, Moderate Mica. Medium
70.2 Surface Ceramic 1 1.12 NO SYR 6/4 Light Reddish Brown SYR 6/4 Light Reddish Brown Sand. Low Mica. Medium
70.3| Surface Ceramic 1 1.16 YES| 5YR 6/4 Light Reddish Brown 5YR 6/4 Light Reddish Brown Sand. Low Mica, Medium Well rounded liauid like
70.4 Surface Cearamic 1 1.02 NO! SYR 5/4 Reddish Brown SYR 5/4 Reddish Brown Sand. Low Mica. Medium |Well rounaed tiaud like
70.51Surface Lithic Manuport 1] Granitic 18.87 NO !
71.11Surtace Ceramic 1 3.8 YES| SYR 6/4 Liaht Reddish 8rown 10YR 6/3 Pale Brown Sand. High Mica, Medium
71.24 Surface Ceramic 1 0.65 NO! SYR 7/6 Reddish Yeilow SYR 7/6 Reddish Yellow Sand. Moderate Mica. Fine - Medium
721 Surtace Ceramic 1 0.89 NO| 7.5YR 6/2 Pinkish Grav 7.5YR 6/2 Pinkish Grav Sand. High Mica. Medium Well rounded liquid like
73l Surface |Ceramic 1 0.88 NO 7.5YR 4/0 Dark Grav 7.5YR 4/0 Dark Grav Sand, Low Mica. Coarse
74 Surface Ceramic 1 0.49 NO| 7 5YR 6/4 Light Brown |Baked clay
7S Suriace Ceramrc 1 9 NO! | Discarged
76l Surtace Ceramic 1 2.14 YES! 10YR 6/2 Light Grav. Grav 1 10YR 6/2 Light grav. Grav Sand. High Mica. Coarse |
77 11 Surface ICeramic ! 355 Nol 10YR 672 Light Grav. Grav 110YR 672 Light Gray, Grav Sand. Moderate Mica. Coarse |
77.21 Surface |Ceramic 1 0.38 NO 7.5YR 6/2 Pinkish Grav 2.5YR 5/4 Reddish Brown Sand. Moderate Mica, Coarse
78.11Suriace |Ceramic 1 474 YESI 2.5YR 6/4 Lioht Reddish Brown 2.5YR 5/4 Reddish Brown Sand. Low Mica. Verv Coarse
78.21 Surface |Ceramic 1 3.36 NO 2.5YR 5/4 Reddish Brown 2.5YR 5/4 Reddish Brown Sand. High Mica. Verv Coarse
79,11 Surtace |Ceramic 1 0.79 NQ| 10YR 6/4 Lioht Yellowish Brown 10YR 6/4 Light Yellowish Brown |None |Baked clav
79.24Surtace Ceramic 1 0.8 NO| 10YR 6/4 Light Yeliowish Brown 10YR 6/4 Liaht Yeliowish Brown |None 1Baked clay
79.3) Surface Ceramic 1 1.4 NOJ 10YR 6/4 Light Yeliowish Brown 10YR &/4 Light Yeftlowish Brown |None Baked clav
79.4l Surface Ceramic 1 0.17 NO| 10YR 6/4 Light Yellowish Brown 10YR 6/4 Light Yellowish Brown [None Baked clav
79.5| Surtace Ceramic 1 0.44 NO| 10YR 6/4 Light Yellowish Brown 10YR 6/4 Light Yelowish Brown |None Baked clav
79,61 Surface Ceramic 1 0.45 NO 10YR 6/4 Liaht Yellowish Brown 10YR 6/4 Light Y h Brown [None Baked clav
79.71 Surface Ceramic 1 0.39 NO| 10YR 6/4 Light Yellowish Brown 10YR 6/4 Liaht Yellowish Brown [None Baked ciav
79.8! Surface Ceramic 1. 0.15 NO| 10YR 6/4 Liaht Yellowish Brown 10YR 6/4 Light Y ish Brown |None Baked clav
79.9 Surface Ceramic 1 0.19 NO 10YR 6/4 Lioht Yellowash Brown 10YR 6/4 Light Yellowish Brown [None Baked clav
80| Surface Cerarmc il 1.03 NQ SYR 63 Reddish Brown 5YR 5/3 Reddish Brown None Baked ciav
81{Surface Ceramic 1 1.79 NO 10YR 6/3 Pale Brown 10YR 673 Pale Brown Sana. Low Mica. Verv Coarse
82 Surface Ceramic 1 3.44 YESI Slioht. Flattened. |10YR 7/3 Verv Pale Brown 10YR 713 Verv Pale Brown Sand. Moderate Mica. Vety Coarse
83| Surtace Ceramic [ 3.36 YES]
84 1| Surface Ceramic 1 0.77 NOI 10R 6/6 Light Red None Baked clay
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84.2 Surface Ceramic 1 10R 6/6 Lioht Red None Baked clav
85. 1} Surface Ceramic 1 10YR 674 Light Yellowish Brown 10YR 6/4 Light Yellowish Brown |Sand. Moderate Mica, Coarse intenior Imoressions
85,3 Surface Ceramic 1 10YR 6/4 Light Y Brown 10YR 6/4 Light Yeilowish Brown | Sand. High Mica. Caarse
85.2{ Surface Ceramic 1 10YR S/2 Gravish Brown 10YR 5/2 Gravish brown Sand, Low Mica, Medium Possible shelt in temper
85.4 Surface Ceramic 1 2.5YR 6/4 Liaht Reddish Brown None Baked clav
86l Surface Ceramic 1 10YR 6/2 Liaht Brownish Gray 10YR 672 Light Brownish Grav __ | Sand. Moderate Mica. Coarse
871 Surface Ceramic 1 10YR 672 Light Browmisn Grav 10YR 6/2 brownish Gray Sand. Low Mica, Verv Coarse
88| Surface Lithic Manuport 1l Granitic
89 Surface Lithic Manuport {|Quartz
90! Surface Ceramic 1 2.5YR 4/4 Reddish brown 2.5YR 4/2 Weak Red Sand, Low Mica. Coarse
91.1| Surtace Ceramic 1 10YR 6/2 Light Brownish Grav 10YR 4/1 Dark Grav Sand. Moderate Mica. Medium
91.71 Surface Ceramic 1 10YR S/3 Brown 10YR 5/1 Grav Sand, Moderate Mica, Moderate
92| Surface Ceramic 1 7.5YR 6/2 Pinkish Grav 7.5YR 6/4 Light Brawn Sand, Low Mica. Fine - Medium
93.11 Surface Ceramic 1 10YR 7/2 Light Grav 5 YR 5/4 Reddish Brown Sand. Moderate Mica. Fine
93.2 Suriace Ceramic 1 10YR 773 Verv Pale Brown 10YR 7/3 Verv Pale Brown Sand. Low Mica. Fine
94| Surface Ceramic 1 7.5YR 6/4 Light Srown 10YR 4\5/2 Gravisn Brown Sand. Low Mica, Coarse
95.1 Surtace Bone Large 1
95.2 Surface Ceramic 1 10YR 673 Pale Brown 10YR 4/t Dark Gray Sand, Low Mica. Coarse
95.31 Surtace Ceramic 1 2.5YR 6/8 Light Reddisn Brown None Baked clav
95.41 Surtace Ceramic 1 SYR 6/4 Lioht reddish Brown SYR 6/4 Light Reddish Brown | Sand. Moderate Mica. Fine
95.5 Surtace Ceramic 1 10YR 673 Pale Brown None Baked clav
600i Trencn 1 Ceramic 1 SYR 673 Lioht Reddish Brown 10YR 5/3 Brown Sand. Low Mica. Very Coarse Catllected 4' east of Trench
601 Treneh 1 Ceramic 1 SYR 6/4 Light Reddish Brown SYR 5/6 Yellowisn Red Sand. Low Mica. Fine West end of Trench
602 Trench 1 Lithic 1|Chert Trench 1, 2 West of East
end, 1* below 1970 era
coofs can
603 Trench 1 4.5 deeo {Bone Unidentifiable 1 0.72 NCI Trench 1. near cener
€04 Surface Lithic discard? tjQuarnz 08 NO| Surface, 5 meters
north/n.w. of Trench 3
605{Unit 3, 0-10 Ceramic 1 16.14 YES] 7.5YR 5/4 Light Brown 7.5YR 6/4 Light Brown Sand, Moderate Mica, Coarse - Very
Coarse
6061 Unit 3 0-10cm __|Sample 11 Sait Q NO|
607} Unit 3 10-20cm_ |Bone Unidentifiable 1 0 NOI
608 Unit 3 10-20cm__} Samole 1l Charcoal 0.08 NO|
609 Unit 3 10-20cm__ | Ceramic 1 1] NOI
8101Unit 3 20-30cm__|Sample NSail "] NOI
6111Unit 3 30-40cm_ | Sample 1ISail 0 NOI
812Unit 3 40-50cm__[Sample | Soil 0 NO
6121 Unit 3 50-60cm | Samole 1 Soil Q NO!
614 Unit 4 0-10cm  |Ceramic 1 0.83 NO| 7.5YR S/4 Brown 10YR 6/2 Light Brownish Gray | Sand, Moderate Mica, Medium -
Coarse
815 Unit 4 0-10cm Ceramic 1 0.89 NO 10YR S/4 Yellomsh Brown 10YR 6/2 Light Brown Grav Sand. High Mica. Medium - Coarse
616l Unit 4 0-10cm Ceramic 1 0.42 NO| 10YR 6/3 Pale Brown 10YR 5/3 Brown Sand, ModerateMica, Medium - Coarse|
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817|Unit 4 0-10cm 2.5YR 5/4 Reddish Brown 2.5YR 5/6 Red Sand, Low Mica, Coarse - Very Coarse
S18tUnit 4 0-10cm___ |Ceramic 1 0.67 NO SYR 4/3 Reddish Brown SYR 473 Reddish Brown Sand. Moderate Mica, Coarse
31%iUnit 4 0-10cm___ |Ceramic 1 1.114 NO| SYR 5/2 Reddish Grav SYR 4/3 Reddish Brown Sand, Moderate Mica, Coarse
6200Unit 4 0-10cm __ |Ceramic 1 15.52 NOI 10YR 5/4 Yeliowish Brown 10YR S/4 Y brown Bumt daub or clav
621lUntt 4 0-10cm __ |Sample 1 Seil 0 NO|
62 Unit 4 10-20cm_ IS 11Soil 0 NO
623|uUnit 4 20-30cm IS 1iSoil 0 NO!
624 Unit 4 30-40cm _ [Lithic 1| Quarite 0.4 NO
52%1Unit 4 30-40cm | Samol 1 Soil Q NO|
6261Unt 4 40-S0cm IS 11Soil 0 NOl
627|Unit 4 50-60cm__|Sample 11 Soil [} NO!
626|Road Ceramic 1 1.32 NOI Fiattened SYR 3/2 Dark Reddish Brawn 2.5Y 4/0 Dark Grav Sand. Low Mica. Coarse Road concentration
629 Road Ceramic 1 0.67 NOI Fii 1 SYR 4/2 Dark Reddish Grav 10YR 4/2 Dark Gravish Brown __|Sand. Low Mica. Coarse Road concentration
6301 Road Ceramic 1 0.94 NOIRounded 10YR 5/3 Brown 10YR 5/3 Brown Sand. Low Mica, Coarse Road concentration
831! Road Ceramic 1 0.32 NOI Flare Moderate 7.5YR 6/4 Light Brown 7.5YR 6/2 Pinkish Grav Sand. Moderate Mica, Coarse Road concentration
532 Road Ceramic 1 0.79 NQOIRounded 10YR 4/2 Dark Gravish Brown SYR 5/3 Reddish Brown Sand, Low Mica, Coarse Road concentration
6823 Road Ceramic 1 0.49 NO| 7.5YR 6/4 Light Brown 7.5YR 4/0 Dark Grav Sand. Low Mica, Coarse Ground edge. circular
634 Road Ceramic 1 0.29 NOI Fiattened SYR S/3 Reddish Brown SYR 5/3 Reddish 8rown Sand. Low Mica, Verv Coarse Road concentration
65351 Road Ceramic 1 0.33 NOIFlattened Sliaht  |2.5YR 6/2 Pale Red 2.5YR 672 Paie Red Sand. Low Mica. Medium Road concentration
636l Road Ceramic 1 0.42 NO| 2.5YR 4/0 Dark Gray 2.5YR 4/0 Dark Grav Sand. Low Mica, Medium Road concentration
6371 Road Ceramic 1 0.2 NO| 2.5YR 4/0 Dark Grav 2.5YR 40 Dark Gray - Sand, Low Mica. Medium Road concentration
538| Road Ceramic 1 0.93 NO| 7.5YR 6/2 Pinkish Gray 2.5YR 5/4 Reddish Brown Sand. Mederate Mica. Coarse Road concentration
639 Road Ceramic 1 0.54 NOI 7.5YR 6/2 Pinkish Grav 2.5YR 5/4 Reddish Brown Sand, Low Mica, Coarse |Road concentration
6401 Road Ceramic 1 3.39 YES! SYR 4/4 reddish Brown 7.SYR 4/2 Brown, Dark Brown Sand. High Mica. Coarse Road concentration
541|Road Ceramic 1 0.87 NO SYR 4/4 Reddish Brown 7 5YR 42 Brown, Dark Brown | Sand. Low Mica, Verv Coarse Road concentration
6421 Road Ceramic 1 0.96 NC SYR 4/4 Reddish Brown 7.5YR 4/2 Brown. Darx Brown Sand, Moderate Mica, Coarse - Verv  |Road concentration
6431Road Ceramic 1 1.09 NO SYR 4/4 Reddish Brown 7.5YR 4/2 Brown. Dark Brown Sand. Moderate Mica. Coarse Road concentration
844l Road Ceramic 1 0.51 NO S5YR 4/4 Reddish 8rown 7.5 YR 472 Brown, Dark Brown | Sand. Moderate Mica, Coarse Road concenration
545| Roag Ceramic 1 1.49 NOI 7.5YR 4/2 Brown, Dark Brown 7.5YR 4/2 Brown, Dark Brown | Sand. Low Mica. Coarse Road concentration
5461 Road Ceramic 1 0.7 NO 7.5YR 4/2 Brown. Dark Brown 7.5YR 472 Brown, Dark Brown | Sand. Moderate Mica, Verv Coarse  |Road concentration
8471Road Ceramic 1 0.74 NO} 7.5YR 4/2 Brown. Dark Brown 7.5YR 472 Brown. Dark Brown __|Sand. Low Mica. Verv Coarse |Road concentration
648 Road Ceramic ! 0.66 NO 7.5YR 4/2 Brown, Dark Brown 7.5YR 472 Brown. Dark Brown __ | Sand, Moderate Mica. Coarse Road concentration
649 Road Ceramic 1 Q.57 NO| 7.5YR 472 Brown, Dark Brown 7.5YR 42 Brown. Dark Brown Sand. Low Mica. Coarse Road concentration
650i Road Ceramic 1 0.45 NO 7.5YR 4/2 Brown, Dark Brown 7.5YR 472 Brown. Dark Brown___{Sand, Low Mica. Verv Coarse Road concentration
651/ Road Cerarmic 1 1.42 NO! 2.5YR 4/0 Dark Grav 7.5YR 472 Brown, Dark Brown | Sand. High Mica. Coarse Road concentration
652{Road Ceramnic ) 0.62 NOI 2.5YR 4/0 Dark Grav 7.5YR 4/2 Brown, Dark Brown | Sand. L.ow Mica, Coarse Road concentration
653 Road Ceramic 1 0.43 NO 10YR 6/2 Light Brownish Gray 7.5YR 472 Brown, Dark Brown | Sand. Low Mica. Fine - Medium Road concentration
654 Road Ceramic 1 0.56 NO 7.5YR 472 Brown, Dark Brown 7.5YR 4/2 Brown, Dark Brown _ |Sand. Low Mica. Coarse Road concentration
655 Road Ceramic 1 0.65 NO 7.5YR 6/4 Light Brown 7.5YR 672 Pinkish Gray Sand, Low Mica. Coarse Road concentration
656l Road Ceramic 1 0.5 NOI 10YR §/1 Gray 7.SYR 6/2 Pinkish Grav Sand. Low Mica, Coarse Road concentration
857}Road Ceramic 108§ 875 NO Vanety of ses and cotors -
108 fragments, 110.87 total
weight of 137 total
|fragments in road
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1
658! Road Surface | Lithic 1] Quarnzite NO| Road Concentration
659 Road Surface  [Lithic 1] Scoria NO| Road Concentration
660 Road Surface | Lithic 1| Scoria NOJ Road Concentration
651 Road Surface  |Lithic 1{ Scona NO! Road Concentration
662 Road Surface Lithic 1| Scoria X NO
6631 Unit 9 0-10cm__ |Ceramic 1 25.51 YES 10YR 672 Pate Brown 10YR 6/3 Pale Brown Sand. High Mica. Fine - Medium
664 Unit 8 0-10cm__ |Samole | Soil becomes 11 Soil 0 NO|
665l Unit 9 10-20cm__|Sample _ | Soil becomes 11 Soil 0 NO
666l Unit 9 20-30cm__|Sample | Soil becomes 1] Soil 0 NO
6671Untt 9 30-40cm _|Sample - |Soil becomes 1 Soit 0 NOI
£681Unit 9 40-50cm__|Sample | Soil becomes 1 Soit 0 NO|
669 Unit 10 0-10cm___|Ceramic 1 1.3 NOI 7.5YR /0 Verv Dark Grav 10YR 6/2 Light Brownish Grav | Sand. Low Mica. Verv Fine - Fine
6700Unit 10 0-10cm__ |Ceramic 1 0.95 YES| SYR 6/4 Light Reddisn Brown SYR 6/4 Light Reddish Brown None Baked clav
6741Unit 10 0-10cm Sample |Soil becomes 1§ Sail 0 NOI
6721Unit 10 10-20cm | Ceramic 1 0.68 NO| 10YR S/1 Grav 10YR 5/1 Grav Sand, Moderate Mica, Fine
673 Unt 10 10-20cm__|Samole _{Soil becomes 11 Soil 0 NO|
674 Unit 10 20-30cm _|Sample _|{Soil becomes 11 Soil 0 NO
s75lUnit 10 30-40cm_|Sample | Soil becomes 1Sail 0 NO
676lUnt 10 40-S0cm | Sample | Soil becomes 1 Soil 0 NO|
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MANAGEMENT SUMMARY/ABSTRACT

Purpose and scope: Robert Bein, William Frost and Associates is preparing an Environmental
Impact Report (EIR) for the Garden of Champions Tennis Facility project area. The purpose of
the current study is to perform a cultural resources reconnaissance of the project area, to record
any sites that are found and to present those findings and recommendations in this report. The
study was undertaken under the provisions of the California Environmental Quality Act (CEQA)
(Sections 21081.6 and 21083.2 of the Statutes and Appendix K of the Guideline) (Governor's
Office of Planning and Research 1992) and the guidelines for the California Register of Historic
Resources published by the Office of Historic Preservation (1995)

Dates of investigation: Field reconnaissance for the project took place on 13, 28, and 29 March
1998. Field recording of sites took place on 17 and 18 April 1998.

Findings summary: Two prehistoric archaeological sites previously recorded within the project
boundaries were relocated. A prehistoric archaeological site previously recorded on an adjacent
parcel was found to extend into the current project area. Fragments of prehistoric ceramics were
found scattered throughout the southern portion of the project area.

Investigation constraints: Approximately 25% of the ground surface was covered by
vegetation. A majority of the artifactual material was observed in blow-outs within sand dunes.
It is expected that additional cultural remains are obscured by the sand dunes that are prevalent
throughout the project area.

Recommendations summary: If avoidance of the cultural deposits is not possible, it is
recommended that a Phase II test excavation be undertaken to determine the presence and
integrity of possible subsurface deposits.

Disposition of data: This report will be filed with the Eastern Information Center, University of

California, Riverside; Robert Bein, William Frost and Associates; and RMW Paleo Associates,
Inc. Field notes and records are on file at the office of RMW Paleo Associates, Inc.
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CONTRACTING INFORMATION/INTRODUCTION

Undertaking: RMW Paleo Associates, Inc. was retained by Robert Bein, William Frost and
Associates to provide a cultural resources assessment of the 150 acre project area currently
scheduled to be developed for a tennis facility, a golf driving range, and commercial facilities.
The area north of Miles Avenue will be developed as a tennis facility, including indoor and
outdoor tennis courts, three stadiums, a T.V. amphitheater, and parking: The northeastern 40
acre parcel, abutting Washington Street, will consist of commercial development; The 50+ acre
parcel of land south of Miles Avenue will be developed as a golf driving range and parking
facilities.

The Cultural Resources study consisted of a surface reconnaissance of the project area, the
preparation of supplemental site recording forms for the archaeological sites, and preparation of
this report with recommendations. The study was undertaken under the provisions of the
California Environmental Quality Act (CEQA) (Sections 21081.6 and 21083.2 of the Statutes and
Appendix K of the Guideline) (Governor's Office of Planning and Research 1992), and the
guidelines for the California Register of Historic Resources published by the Office of Historic
Preservation (1995). The report follows the format for Archaeological Resource Management
Reports (ARMR): Recommended Contents and Format (California Department of Parks and
Recreation 1989).

The project consists of approximately 150 acres located south of Fred Waring Drive, north of the
Whitewater River Channel, east of Warner Trail, and west of Washington Street, near the
community of Indian Wells, Riverside County, California. Figures 1 and 2 show the project
location.

Personnel: Joan C. Brown was Principal Investigator for the cultural study and conducted field
work, research, and report writing. Kenneth M. Becker was involved in the research and field
work. Blanche A. Schmitz assisted with the field work. Resumes for the project personnel are
contained in Appendix A.

NATURAL SETTING

The project area is located in the Coachella Valley, Riverside County, California. The Coachella
Valley is in the northern portion of the Salton Trough and is separated from the Imperial Valley
by the present day Salton Sea. The valley, which is considered part of the Colorado Desert, is
bordered on the north and east by the Little San Bernardino, Cottonwood, and Orocopia
Mountains; and on the west by the Santa Rosa, San Jacinto, and San Bernardino Mountains. The
Santa Rosa and San Jacinto Mountains are the northernmost extension of the Peninsular Range.
The mountains reach elevations from 6,000 to over 10,000 feet and have a pronounced rain
shadow effect in the valley (Wilke 1978).

The climate of Coachella Valley is characterized by low humidity, very low precipitation, hot
summers and mild winters. High summer temperatures can reach 125 degrees Fahrenheit and

RMW Paleo Associates
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Figure 1: Project Vicinity Map

Portioi of USGS 1 by 2 degree Santa Ana
California Quadrangle 1959, Revised 1979

Scale 1:250,000

> A

RMW Paleo Associates

11.9-67




X

PSTREE

_O¥]

0

.

er
AT

164

WASHINGTON

|

—

SRR,

I Ii)glian Wells

Project Area ’
|

mVEINUEG

18
a7

Steatite Bird Effigy,
Recovered by RMW
Paleo, 1993

Paleontology
Archacology
History

23392 Madero, Suite L
Mission Viegjo, CA 92691
(714) 770-8042

FAX (714) 458-9058

Figure 2: Index Map
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frost can occur in December and January. Winter precipitation from Pacific storms tends to fall
on the western slopes of the Peninsular Range as rain and snow, but very little precipitation
reaches the eastern slopes or the floor of the valley. Most 