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SECTION I   Introduction 
 

This preliminary hydrology report has been prepared for the addition / renovation to the 
existing 10.5-acre (13.0 tributary acres) Jefferson Square retail center located west of 
Jefferson Street and south of Fred Waring Drive in the City of La Quinta, County of 
Riverside. The project location is shown on the attached Vicinity Map. The proposed site 
drainage pattern substantially conforms to the condition described in the original 
approved Final Hydrology and Hydraulic Study prepared for the Jefferson Square retail 
center dated August 29, 2008 by Development Resource Consultants, Inc.  
 

SECTION II  Methodology 

 

For both the existing and proposed conditions, the peak storm discharge for the drainage 
areas were calculated using the Riverside County Hydrology Manual. The Rational Method 
Equation (1978 April), using AES Software (Ratscx), was used to calculate the 10-year and 
100-year storm events. The rational method analysis was completed to preliminarily size 
the on-site storm drain system to convey the 100-year storm event runoff.  

 
The site is situated within hydrologic soil group “A” as identified in the Hydrology 
Manual. The Synthetic Unit Hydrograph Short-Cut Method was used in the original 
hydrology study to determine the required storage volume of the fully-developed site for 
the 1-hour, 3-hour, 6-hour and 24-hour duration events for the 100-year return 
frequency. The (now existing) retention basins were then designed for the 100-year 
storm event as required by the City and are capable of percolating the entire 100-year 
storm retention volume in less than 72 hours. 
 

SECTION III Project Discussion 

 

The project site will disturb approximately 3.5 acres of the existing 10.5 acres Jefferson 
Square retail center. The proposed addition / renovation consists of construction of a 
new 3-story apartment complex occupying 61,144 square feet and two condominium 
buildings occupying 41,430 square feet. Construction activities include construction of 
new buildings, parking lot pavement, ribbon gutter, driveways, walkways, landscaping 
planters, and related utilities.  
 

Existing Conditions 

 
The site is currently in use as a retail center with a CVS/Pharmacy store and various 
other smaller shops. A vacant building that was the former Fresh and Easy store is also 
located on the site. The remainder of the site is improved with parking lots and two 
graded pads. The Esplanade community is located to the north. To the south of the site 
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is the Monticello community and Monticello Park is located directly to the west.  East of 
the site is a shopping center, which is within the City of Indio.  In the original hydrology 
study, the site was broken down into three distinct drainage watersheds with some 
individual subareas.  
 
Watershed “A” collects runoff from the existing front parking lot, two out-parcel 
buildings and Jefferson Street and Fred Waring Drive. The runoff is collected by the 
existing drain inlets onsite and the existing catch basins in the streets. Storm drain pipes 
then discharge into an existing underground retention and infiltration basin (Basin “A”) 
located south of Pad A and west of Jefferson Street. Approximately 6.84 acres is 
tributary to Watershed A in the existing condition.   
 
Watershed “B” collects the runoff from the existing major building roofs, the rear drive 
aisle along the west edge, and the commercially graded pad. The runoff is collected by 
surface flowlines and existing drain inlets onsite that discharge into an existing open 
retention basin (Basin “B”) located on the west edge of the property behind the former 
Fresh & Easy store. Approximately 3.70 acres is tributary to Watershed B in the existing 
condition.   
 
Watershed “C” collects runoff from along the south boundary of the Site and from street 
runoff. The runoff is collected by the existing drain inlets onsite and the existing catch 
basin in the street. Storm drain pipes then discharge into an existing open retention 
basin (Basin “C”) located at the southeast corner of the site. Approximately 2.45 acres 
is tributary to Watershed C in the existing condition.   
 

 
The above table summarizes the data and results for the 10-year and 100-year storm 
events based on the previous approved hydrology study for the Jefferson Square retail 
center and describes the required and provided volume of the existing retention basins 

that will remain. Selected pages of the previously approved Final Hydrology and 
Hydraulic Report can be found in Appendix B of this report to support the existing 
condition narrative. 

 
 
 
 
 

Watershed Area 
 (AC.) 

Q10  
(CFS) 

Q100  
(CFS) 

Retention Basin 
Volume 

Required (CF) 

Retention Basin 
Volume 

Provided (CF) 

A 6.84 19.9 34.2 52,933 53,012 

B  3.70 12.2 21.0 27,010 28,031 

C 2.45 7.8 13.2 17,834 18,937 

Total: 12.99 39.9 68.4 97,777 99,980 
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Proposed Conditions 
 

The proposed development will be consistent with the previously approved hydrology 
report prepared for the Jefferson Square retail center.  The total disturbed area is 
approximately 3.4 acres of the site. Tributary areas to each watershed will be designed 
in such a way that substantially matches the existing condition.   The proposed 
residential characteristics and increased pervious area of the proposed development 
offset the effects of the reduced time of concentration due to adjustments in the 
subarea delineation and the ultimate result is discharge values close to or below existing 
conditions.  
 
Watershed “A” matches the existing condition with the addition of a proposed 
condominium building in a portion of the existing parking field. The runoff is collected by 
both existing and proposed drain inlets onsite and the existing catch basins in the 
streets. Storm drain pipes then discharge into an existing underground retention and 
infiltration basin (Basin “A”) located south of Pad A and west of Jefferson Street. 
Approximately 6.84 acres is tributary to Watershed A in the proposed condition.   
 
Watershed “B” matches the existing condition with the addition of a proposed 
apartment complex on the existing commercial pad and associated parking area. The 
runoff is collected by surface flowlines and both existing and proposed drain inlets onsite 
that discharge into an existing open retention basin (Basin “B”) located on the west 
edge of the property behind the former Fresh & Easy store. Approximately 3.68 acres is 
tributary to Watershed B in the proposed condition.   
 
Watershed “C” matches the existing condition with the addition of a proposed 
condominium building on the existing commercial pad. The runoff is collected by the 
existing drain inlets onsite and the existing catch basin in the street. Storm drain pipes 
then discharge into an existing open retention basin (Basin “C”) located at the 
southeast corner of the site. Approximately 2.47 acres is tributary to Watershed C in the 
existing condition.   

 
 

 
The above table summarizes the data and results for the 10-year and 100-year storm 
event due to the proposed development. Runoff flow rates from the proposed additional / 
innovation to the previously approved Jefferson Square retail development are 

Watershed Area 
 (AC.) 

Q10  
(CFS) 

Q100  
(CFS) 

Retention Basin 
Volume 

Required (CF) 

Retention Basin 
Volume 

Provided (CF) 

A  6.84 19.9 34.1 52,933 53,012 

B  3.66 12.3 21.2 27,010 28,031 

C 2.49 6.8 12.1 17,834 18,937 

Total: 12.99 39.0 67.4 97,777 99,980 
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essentially the same and reduce the peak flow by approximately 1.5%. Supporting 
calculations can be found in Appendix D of this report. 

  
Based on the previous approved hydrology report, percolation testing was performed on 
the project site by Krazan & Associates, Inc. dated July 8, 2008. Krazan & Associates 
have reviewed the project site and provided an updated letter dated September 21, 2022 
confirming that the original results of the study remain in effect. The updated letter is 
included in Appendix C. The worst-case percolation rate was determined to be 5.1 
inch/hour.  A conservative percolation rate of 2 inches per hour was used to determine 
the draw-down time. One drywell in each subarea was also used to percolate deep 
storage runoff to subsurface soils. The calculations in the original study show that each 
basin would infiltrate the stored volume in less than 72 hours. Refer to Appendix B & C 
for the supporting calculations and percolation test results from the original study.   
 

On-Site Retention Basin Emergency Outlet  

 
The emergency overflow outlet paths for each drainage basin constructed as part of 
Jefferson Square retail center will remain in place and undisturbed. Basin “A” outlets to 
the existing 14’ catch basin at the SWC of Jefferson St. and Fred Waring Dr and to the 
public infrastructure without damaging the onsite buildings. Basin “B” outlets through the 
lowest tributary inlet located on the north side of the basin and sheet flows to Fred 
Waring Drive to public infrastructure. Basin “C” outlets to the catch basin south of the 
southernmost driveway along Jefferson Street and to public infrastructure. Therefore, all 
the building structures on-site will be protected. See Appendix B for a diagram 
illustrating the emergency overflow route as part of Jefferson Square retail center 
drainage design. 
 

Conclusion 
 

In conclusion, the proposed development will conform with current City of La Quinta 
drainage design requirements and to the previously approved hydrology report for the 
Jefferson Square retail center and will provide adequate protection for the proposed on-
site improvements and structures without introducing adverse effects on the neighboring 
developments.   
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&  A S S O C I A T E S ,  I N C .
GEOTE CHN ICAL ENG INEERIN G   ENVI RONMEN TAL  ENGIN EER ING

CO NST RUC TION  T ES TING  &  IN SP ECT ION

With Offices Serving The Western United States
1100 Olympic Drive suite 103  Corona, California 92881  (951) 273-1011  Fax: (951) 273-1003

11222117 Update Letter

September 21, 2022 KA Project No.  112-22117

Mr. Luis Gomez
goUrban Development
lagomez@gourbandev.com

RE: Update to Geotechnical Engineering Investigation Report
Proposed Jefferson Square Development
44125 Jefferson Street
La Quinta, California

Reference: Geotechnical Engineering Investigation, Proposed Jefferson Square, Jefferson
Street & Fred Waring Drive, La Quinta, California, Project No. 112-07036, dated
May 25, 2007.

Dear Mr. Gomez:

In accordance with your request, we are providing this letter to update our previous Geotechnical
Engineering Investigation report, KA Project No. 112-07036, dated May 25, 2007 for the above-
referenced project site.

Based on our review of the proposed site plan and our discussions with the project representative, we
understand that the proposed development includes construction of three (3) new multi-story buildings on
existing out-lot parcels located at the subject site.  These out-lot parcels have been previously graded for
the proposed development back then.  It is understood that the new proposed structures will be of
masonry, wood, or metal framed structure supported on a conventional shallow foundation system.

Based on our recent observation and field work of the subject site, review of the previous geotechnical
investigation report, and review of the proposed development site plan, the site and proposed
development are consistent with the conclusions and recommendations presented in the previous
Geotechnical Engineering Investigation report.  Additional information to conform to seismic design
requirements of the 2019 California Building Code (2019 CBC) is provided below.

Also, grading recommendations associated with the proposed buildings to be located at the subject site are
provided below.  In order to prepare these recommendations, we have reviewed the preliminary site plans
prepared by Aero Collective and the Geotechnical Engineering Investigation Report prepared by Krazan
& Associates, Inc.   These recommendations are intended to provide supplemental grading
recommendations for preparation of the proposed building pad areas and surrounding paved areas.  These
recommendations have been requested based on the significant period of time since the initial preparation
of the building pad areas.
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In the event these structural or grading details are inconsistent with the final design criteria, we should be
notified so that we can evaluate the potential impacts of the changes on the recommendations presented in
this report and provide an updated report as necessary.

The Site Class per Section 1613 of the 2019 California Building Code (2019 CBC) and ASCE 7-16,
Chapter 20 is based upon the site soil conditions.  It is our opinion that a Site Class D is most consistent
with the subject site soil conditions.  For seismic design of the structures based on the seismic provisions
of the 2019 CBC, we recommend the following parameters:

Seismic Item Value CBC Reference
Site Class D Section 1613.2.2

Site Coefficient Fa 1.000 Table 1613.2.3 (1)
SS 1.948 Section 1613.2.1

SMS 1.948 Section 1613.2.3
SDS 1.298 Section 1613.2.4

Site Coefficient Fv 1.700 Table 1613.2.3 (2)
S1 0.760 Section 1613.2.1

SM1 1.292 Section 1613.2.3
SD1 0.861 Section 1613.2.4
TS 0.664 Section 1613.2

PGAM 0.887g Figure 22.7
* Based on Equivalent Lateral Force (ELF) Design Procedure being used.

Site Conditions

It is our understanding, based on a review of the referenced Compaction Reports for Building 1 and
Building 3 per the proposed site plan, that remedial grading of the proposed building pad area was
performed in 2008.  Preliminary site plans indicate the buildings to be of similar size and orientation as
the previously graded building pads.  Based on our recent site visit and field work, the exposed subgrade
associated with the subject building pads was noted to be weathered.  The near surface soils were found to
possess varying in-place densities and moisture contents.

Building 2 per the proposed site plan is currently been used as an asphalt paved parking lot for the
existing shopping center.  Site preparation for this area should be perform based on the recommendations
presented on the Geotechnical Engineering Investigation referenced above.

Site Preparation

As previously discussed, rough grading of the subject building pads was performed in 2008.  Based on
visual observations made during a recent site visit, the near surface soils were found to possess varying
in-place densities and moisture contents.  The near surface soil conditions present at the site are not
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considered suitable to support the proposed structures.  As such, remedial grading is recommended for the
proposed development.

Overexcavation and Recompaction – Building and Foundation Areas

To reduce post-construction soil movement and provide uniform support for the buildings and other
foundations, overexcavation and recompaction within the proposed building footprint areas should be
performed to a minimum depth of at least twelve (12) inches below existing grades.  The actual depth of
the overexcavation and recompaction should be determined by our field representative during
construction.  The exposed subgrade at the base of the overexcavation should then be scarified, moisture-
conditioned as necessary, and compacted.  The overexcavation and recompaction should also extend
laterally five feet (5’) beyond edges of the proposed footings or building limits.  Any undocumented fill
encountered during grading should be removed and replaced with Engineered Fill. This will apply to
Building 1 and Building 3 (See Figure 1).  For Building 2, recommendations presented on the
Geotechnical Engineering Investigation referenced above should be follow.

Overexcavation and Recompaction – Proposed Parking Area

To reduce post-construction soil movement and provide uniform support for the proposed parking and
drive areas, overexcavation and recompaction of the near surface soil in the proposed parking area should
be performed to a minimum depth of at least twelve (12) inches below existing grades or proposed
subgrade, whichever is deeper.  The actual depth of the overexcavation and recompaction should be
determined by our field representative during construction.  The overexcavation and recompaction should
also extend laterally at least three (3) feet beyond edges of the proposed paving limits or to the property
boundary.  Any undocumented fill encountered during grading should be removed and replaced with
Engineered Fill.

Any buried structures encountered during construction should be properly removed and the resulting
excavations backfilled with Engineered Fill, compacted to a minimum of 95 percent of the maximum dry
density based on ASTM Test Method D1557.  Excavations, depressions, or soft and pliant areas
extending below planned finished subgrade levels should be cleaned to firm, undisturbed soil and
backfilled with Engineered Fill.  In general, any septic tanks, debris pits, cesspools, or similar structures
should be entirely removed.  Concrete footings should be removed to an equivalent depth of at least 3 feet
below proposed footing elevations or as recommended by the Soils Engineer. Any other buried structures
encountered, should be removed in accordance with the recommendations of the Soils Engineer.  The
resulting excavations should be backfilled with Engineered Fill.

The upper soils, during wet winter months become very moist due to the absorptive characteristics of the
soil.  Earthwork operations performed during winter months may encounter very moist unstable soils,
which may require removal to grade a stable building foundation.  Project site winterization consisting of
placement of aggregate base and protecting exposed soils during the construction phase should be
performed.

A representative of our firm should be present during all site clearing and grading operations to test and
observe earthwork construction.  This testing and observation is an integral part of our service as
acceptance of earthwork construction is dependent upon compaction of the material and the stability of
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the material.  The Soils Engineer may reject any material that does not meet compaction and stability
requirements.  Further recommendations of this report are predicated upon the assumption that earthwork
construction will conform to recommendations set forth in this section and the Engineered Fill section.

The recommendations and limitations provided in the Geotechnical Engineering Investigation Report
prepared by Krazan & Associates, Inc., Project No. 112-07036 apply to this letter and should be
incorporated into the design and construction of the proposed development.

If you have any questions, or if we may be of further assistance, please do not hesitate to contact our
office at (951) 273-1011.

Respectfully submitted,
KRAZAN & ASSOCIATES, INC.

Jorge A. Pelayo, MS, PE
Project Engineer
RCE No. 91269
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Seism icity, Liquefaction Potential and Seismic Induced Settlement

Seismicity is a general term relating to the abrupt release of accumulated strain energy in the rock 
materials of the earth's crust in a given geographical area. The recurrence of accumulation and 
subsequent release of strain have resulted in faults and fault systems. Fault patterns and density reflect 
relative degrees of regional stress through time, but do not necessarily indicate recent seismic activity; 
therefore, the degree of seismic risk must be determined or estimated by the seismic record m any given 
region. Soil liquefaction is a state of soii particle suspension caused by a complete loss of strength when 
the effective stress drops to zero. Liquefaction normally occurs under saturated conditions in soils such 
as sand in which the strength is purely frictional. However, liquefaction has occurred in soils other than 
clean sand. Liquefaction usually occurs under vibratory conditions such as those induced by seismic 
events. To evaluate the liquefaction potential of the site, the following items were evaluated:

1) Soil type
2) Groundwater depth
3) Relative density
4) Initial confining pressure
5) Intensity and duration of ground shaking

The soils beneath the site consist predominately of dense and stiff materials. Groundwater is expected to 
be a depth of greater than 50 feet. The potential for liquefaction is considered to be low based on the 
absence of shallow groundwater and the relatively dense and stiff materials underlying the site.

I
l

One of the most common phenomena during seismic shaking accompanying any earthquake is the 
induced settlement of loose unconsolidated soils. Based on site subsurface conditions and the moderate 
to high seismicity of the region, any loose granular materials at the site could be vulnerable to this 
potential hazard. Our analysis of dynamic densification. of “dry” soil above the water table in the upper 
50 feet of existing soil profile was performed. The seismic densification of dry to damp alluvial sandy 
soils due to onsite seismic activity is calculated to have total settlements of approximately 2 to 3 inches. 
To reduce the effects and magnitude of the seismic induced settlements, remedial grading is 
recommended, as discussed later in tills report. Following completion of the recommended remedial 
grading and foundation design, we estimate that differential settlements of approximately Vi inch in 20 
feet laterally may result from seismic densification.

I
l
ik

Soil Corrosivity
ft.

IS?

Corrosion tests were performed to evaluate the soil corrosivity to the buried structures. The results of the 
tests are included as follows:

Test MethodResultsParameter

Caltrans12,500 ohms-cmResistivity

Less than 5 mg/kg EPA9038Sulfate

23.4 mg/kg EPA 9253Chloride

9.02 EPA 9045CpH

Krazan & Associates, Inc, 
Offices Serving Hie Western United States

U207036.doc



Krazan & ASSOCIATES, INC
GEOTECHNICAL ENGINEERING * ENVIRONMENTAL ENGINEERING 

CONSTRUCTION TESTING & INSPECTION

July 8,2008 KA Project No. 112-07036

Mr. Thomas Middleton 
Regency Centers Inc.
36 Executive Park, Suite 100 
Irvine, CA 92614

Percolation Rate Study 
Proposed Shopping Center 
Jefferson Street and Fred Waring Drive 
La Quinta, California

RE:

Dear Mr. Middleton:

In accordance with your request, we have performed percolation testing at the subject site. This report 
documents the services and'provides the results of our field and laboratory study.

PURPOSE AND SCOPE

This study was conducted to measure the approximate percolation rates within the near-surface strata of 
the site. It is our understanding that the data will be used by the project design team in their development 
of the on site storm water disposal system. The percolation testing conducted at the subject site was 
performed in general accordance with the City of La Quinta, Public Works Department, Engineering 
Bulletin #06-16. Hydrology and Hydraulic Report Criteria for Storm Drain Systems, USBR Percolation 
Test Standard. Our scope of services was outlined in our change order dated June 11, 2008 (KA Project 
No. 112-07036) and included the following:

Conducting three (3) percolation tests within the area of the proposed detention basins at the 
subject site. Two of the percolation tests were performed at depths of approximately 10 to 13 
feet below existing grade. The percolation test for the underground basin was performed at a 
depth of approximately 20 to 23 feet below the existing grade.

A total of three exploratory borings were performed adjacent to the percolation tests. These 
exploratory borings were extended to a depth of at least 15 feet below the bottom of each test.

Preparation of this report summarizing the results of our investigation.

Offices Serving The Western United States 
4221 Brickell Street, Ontario, California 9176! • (909) 974-4400 • Fax: {909) 974-4022
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1;
■V SITE LOCATION AND SITE DESCRIPTION

The proposed site is located at the intersection of Jefferson Street and Fred Waring Drive in La Quinta, 
California. The site is roughly rectangular in shape and roughly sloping to the north and east. At the 
time of our field investigation and testing program, the site was undeveloped and covered with sparse 
bushes and exposed soil.

SOIL PROFILE AND SUBSURFACE CONDITIONS

The subsurface profile generally consisted of loose to dense fine sand and fine silty sands extending to 
the maximum depth explored. During the excavation of the borings, continuous visual and physical 
examination was conducted on the soil cuttings. Significant silt or clay layers/lenses were not identified 
as being encountered in any of the borings at the site.

Corrosion tests were performed to evaluate the soil corrosivity to the buried structures. The results of the 
tests are included as follows:

ipilP 'ResottsiAi;.yr.i silts
f; ■mm ,1m!

Resistivity 2,460 ohms-cm Caltrans

Sulfate 268 mg/kg EPA 9038

Chloride 117 mg/kg EPA 9253
pH 7.52 EPA9045C

Excessive sulfate or chloride in either the soil or native water may result in an adverse reaction between 
the cement in concrete and the soil. California Building Code has developed criteria for evaluation of 
sulfate and chloride levels and how they relate to cement reactivity with soil and/or water. The soil 
samples from the subject site were tested to have a low sulfate and chloride concentrations. Therefore, 
no special design requirements are necessary to compensate for sulfate or chloride reactivity with the 
cement. Electrical resistivity testing of the soil indicates that the onsite soils may have a mild potential 
for metal loss from electrochemical corrosion process.

PERCOLATION TESTING

Two methods for percolation testing are given in the City of La Quinta, Public Works Department, 
Engineering Bulletin #06-16. Hydrology and Hydraulic Report Criteria for Storm Drain Systems, USBR 
Percolation Test Standard. Either ASTM Double Ring Infiltrometer Test or U.S. Bureau of Reclamation 
Test were recommended by the City of La Quinta as approved lest methods. The U.S. Bureau of 
Reclamation method was determined to be the most prudent for the subject site.

The test locations are presented on the attached site plan, Figure 1, Detail results of the percolation tests 
are attached. The data is presented in tabular format. The soil percolation rates are based on tests 
conducted with clean water. The infiltration rates may vary with time as a result of soil clogging from 
water impurities. A factor of safety should be incorporated into the design of the basins to compensate

Offices Serving The Western United States 
4221 Brickel! Street, Ontario, California 91761 * (909) 974-4400 • Fax: (909) 974-4022
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for these factors. In addition, periodic maintenance consisting of clearing the bottom of the basins should 
be expected.

The highest percolation rate ranges from 4.25 inches to 6.5 inches per hour. A minimum factor of safety 
of 2.0 should be assigned to this value. The recommended design percolation rate should be a maximum 
of 2.0 inches per hour.

LIMITATIONS

Geotechnical Engineering is one of the newest divisions of Civil Engineering. This branch of Civil 
Engineering is constantly improving as new technologies and understanding of earth sciences advance. 
Although our services were conducted in accordance with current engineering practice, undoubtedly 
there will be substantial future improvements in this branch of engineering. In addition to advancements 
in the field of Soils Engineering, physical changes in the site, either due to excavation or fill placement, 
new agency regulations, or possible changes in the proposed structure after the soils report is completed 
may require the soils report to be professionally reviewed. In light of this, the Owner should be aware 
that there is a practical limit to the usefulness of this report without critical review. Although the time 
limit for this review is strictly arbitrary, it is suggested that 1 year be considered a reasonable time for the 
usefulness of this report.

The scope of our services did not include a groundwater study and was limited to the performance of 
percolation testing and the submitted of the data only. Our services did not include those associated with 
an Environmental Site Assessment for the presence or absence of hazardous and/or toxic materials in the 
soil, groundwater, or atmosphere; or the presence of wetlands. Any statements, or absence of statements, 
in this report regarding odors, unusual or suspicious items, or conditions observed, are strictly for 
descriptive purposes and are not intended to convey engineering judgment regarding potential hazardous 
and/or toxic assessment.

The geotechnical engineering information presented herein is based upon professional interpretation 
utilizing standard engineering practices. The work conducted through the course of this investigation, 
including the preparation of this report, have been performed in accordance with the generally accepted 
standards of geotechnical engineering practice, which existed in the geographic area at the time the report 
was written. No other warranty, express or implied, is made.

It is not warranted that such information and interpretation cannot be superseded by future geotechnical 
engineering developments. We emphasize that this report is valid for the project outlined above and 
should not be used for any other sites.

Offices Serving The Western United States 
4221 Brickell Street, Ontario, California 9176! • (909) 974-4400 • Fax: (909) 974-4022

112-07036 La Quinta Perc #2
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*
If you have any questions regarding the services performed or the data reported herein, or if we may be of 
further assistance, please do not hesitate to contact our office at (909) 974-4400.

Respectfully submitted,
KRAZAN & ASSOCIATES, INC.
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Water Content (%)

10 20 30 40
i i

Description

Log of Drill Hole B-17
Project: Proposed Jefferson Square 

Client: Regency Centers 

Location: La Quinta, CA 

Depth to Water>

Project No: 112-07036

Figure No.: A-17 

Logged By: WP 

At Completion:initial:

SUBSURFACE PROFILE SAMPLE

Ground Surface•fr
SILTY SAND (SM),
fine grained, light brown, slightly moist

2 SILTY SAND/SAND (SM/SP),
fine to medium grained, light brown, slightly moist T

4-

6 i SILTY SAND/SAND (SM/SP),
>. fine grained, brown, slightly moist, medium dense !■-

B

SAND (SP),
very fine grained, yellow-tan, slightly moist, medium 
dense

10

12
SILTY SAND (SM),
medium to coarse grained, tan, medium dense ...t14- ....

SIL TY SAND/SAND (SM/SP),
fine to medium grained, light brown, slightly moist

!
16-

18-

I SILTY SAND/SAND (SM/SP), 
fine grained, tan-brown20- m
SAND (SP),
medium to coarse grained, light brown, dense

22

24
■ SAND (SP),
' \ medium to coarse grained, light brown, dense i

26- End of Borehole
......!Total Depth = 25'

No groundwater was encountered during drilling 
Hole backfilled with soil cuttings and tamped 
06/26/08

28- T

30-

Drffl Date: 06/26/06Drill Method: Hollow Stem Auger

Krazan and Associates wHole Size: 6Drill Rig: CME 55 

Driller: JG Elevation: See Site Plan 
Sheet: 1 of 1
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RESULTS OF PERCOLATION TESTS
„ Project # Date July 3,2008* 112-07036

ProjectName 24 hr pr&rsaturatedJefferson Square Recharges
Project Address Jefferson Street and Fred Waring Drive

Test No: Total Depth 13 feet Test Size 6 inchesP-6
Depth To Water! 11 O f eet; Soll Ciassfflcatlbn S&l Gallons/hours 3.75 Gals / 6 hrs

Gallons to 
keep Constant 

Head

Incremental 
Percolation Rate 

(in/hr)

Incremental Time 
(min.)

Elasped
Tfmefmln.)Reading

0.00 0.0Start 0
10.00 0.32 10:00 12.3
10.003 20.00 0.6 13.5

4 10.0030.00 0:8 13;1
30.00 1.3 10.25 60.00
3000 1.86 90100 9 5
30.00 2.07 120.00 8.2
30.00 7.48 150100 2.3

2.89 180.00 30.00 7.5
60100240.00 3.0 6.110
60.00 3.3 5.311 300.00

31860:00 5.112 360.00
13
14
15
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RESULTS OF PERCOLATION TESTS
Project #
Project Name

112-07036 Date July 3,2008*fe

Jefferson Square , |24 hr pre-saturated
Project Address iJefferson Street and Fred Waring Drive

Test No: P-6 Total Depth 13 feet Test Size 6 inches
Depth To Water 10 feet Soil Classification'SM Gallons/hours 4:75 Gals / 6 hrs

Gallons to 
keep Constant 

Head

Incremental 
Percolation Rate 

(In/hr)

Elasped
Time(mln.)

Incremental Time 
(min.)Reading
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JAN-04-2008 13:34 ENUIR0-CHB1, INC 9095905905 P.02/07

Enviro - Chern, Inc.
1214 E Lexington Avenue, Pomona, CA 91766 Tel (909) 590-6906 Fax (909) 590-5907

LABORATORY REPORT
CUSTOMER: Krazan ft Associates, Inc,

4221. Brickell St.
Ontario, CA 9X761
Tel{909}974-4400 Fax{ 909}974-4022

PROJECT: La Quinta

DATE RECEIVED: 01/02/08 
DATE ANALYZED:01/02-03/08 
DATE REPORTED:Ql/04/Q8

MATRIX :jSOIL
SAMPLING DATE;12/24/07
REPORT TO:MR. SCOTT KELLOGG

SAMPLE I.D.: 112-07036 / B-1G0-3* LAB I.D,; 080102-1

EPA
METHODPARAMETER SAMPLE RESULT UNIT PQXi DF

OHMS-CM 1000QQ*RESISTIVITY 24M CALTRANS

10 1 EPA 9038268 MG/KGSULFATE

111 MG/KG 10 1 EjPA 9253CHLORIDE

EPA 9045C7.52 PH/JTO-M.
COMMENTS
DF = DILUTION FACTOR 
PQL = PRACTICAL QUANTITATION LIMIT 
ACTUAL DETECTION LIMIT = DF X PQL 
MG/KG = MILLIGRAM PER KILOGRAM = PPM 
OHMS-CM = OHMS-CENTIMETER 
RESISTIVITY = 1/CONDUCTIVITY 
* = HIGH LIMIT

DATA REVIEWED AND APPROVED BY: 
CAL-DHS ELAP CERTIFICATE Ne>. : 1555
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Technical Appendix D 
 
 
 

Rational Method Analysis 
Proposed Condition 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 ____________________________________________________________________________ 
 **************************************************************************** 
             RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM BASED ON 
         RIVERSIDE COUNTY FLOOD CONTROL & WATER CONSERVATION DISTRICT 
                       (RCFC&WCD)  1978 HYDROLOGY MANUAL 
          (c) Copyright 1982-2015 Advanced Engineering Software (aes) 
                       (Rational Tabling Version 22.0) 
                    Release Date: 07/01/2015  License ID 1510 
 
                            Analysis prepared by: 
 
                            DRC Engineering, Inc.                             
                    160 South Old Springs Road, Suite 210                     
                           Anaheim Hills,  CA 92808                           
                                 714-685-6860                                 
 
  ************************** DESCRIPTION OF STUDY ************************** 
 * 21-177 JEFFERSON SQUARE RESIDENTIAL                                      * 
 * PROPOSED CONDITION                                                       * 
 * 10-YEAR STORM EVENT                                                      * 
  ************************************************************************** 
 
   FILE NAME: 8619P10.DAT                                        
   TIME/DATE OF STUDY: 08:15 11/03/2022 
 ---------------------------------------------------------------------------- 
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 
 ---------------------------------------------------------------------------- 
   USER SPECIFIED STORM EVENT(YEAR) =   10.00 
   SPECIFIED MINIMUM PIPE SIZE(INCH) =   6.00 
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95 
   2-YEAR, 1-HOUR PRECIPITATION(INCH) =  0.630 
   100-YEAR, 1-HOUR PRECIPITATION(INCH) =  2.100 
   COMPUTED RAINFALL INTENSITY DATA: 
   STORM EVENT =   10.00   1-HOUR INTENSITY(INCH/HOUR) =   1.247 
   SLOPE OF INTENSITY DURATION CURVE = 0.6000 
   RCFC&WCD HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD 
   NOTE: COMPUTE CONFLUENCE VALUES ACCORDING TO RCFC&WCD HYDROLOGY MANUAL 
         AND IGNORE OTHER CONFLUENCE COMBINATIONS FOR DOWNSTREAM ANALYSES 
   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 
      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES:  MANNING 
      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR 
 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n) 
 ===  =====  =========  =================  ======  ===== ====== ===== ======= 
   1   30.0     20.0    0.018/0.018/0.020   0.67    2.00 0.0313 0.167 0.0150 
 
   GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
     1. Relative Flow-Depth =  0.50 FEET 
        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb) 
     2. (Depth)*(Velocity) Constraint =  6.0 (FT*FT/S) 
   *SIZE PIPE WITH A FLOW CAPACITY GREATER THAN 
    OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.* 
 
 +--------------------------------------------------------------------------+ 
 | BEGIN AREA A                                                             | 
 | PROPOSED SUBAREA A1                                                      | 
 |                                                                          | 
 +--------------------------------------------------------------------------+ 



 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      1.00 TO NODE      2.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
 ============================================================================ 
          ASSUMED INITIAL SUBAREA UNIFORM 
          DEVELOPMENT IS COMMERCIAL 
   TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**.2 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   907.00 
   UPSTREAM ELEVATION(FEET) =     55.70 
   DOWNSTREAM ELEVATION(FEET) =     39.50 
   ELEVATION DIFFERENCE(FEET) =     16.20 
   TC = 0.303*[(  907.00**3)/(    16.20)]**.2 =   10.333 
     10 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.583 
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8603 
   SOIL CLASSIFICATION IS "A" 
   SUBAREA RUNOFF(CFS) =      4.87 
   TOTAL AREA(ACRES) =      1.58   TOTAL RUNOFF(CFS) =      4.87 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      2.00 TO NODE      3.00 IS CODE =  31 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   REPRESENTATIVE SLOPE =  0.0050 
   FLOW LENGTH(FEET) =   205.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  18.0 INCH PIPE IS  10.8 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   4.39 
   ESTIMATED PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       4.87 
   PIPE TRAVEL TIME(MIN.) =   0.78    Tc(MIN.) =   11.11 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      3.00 =    1112.00 FEET. 
 
 +--------------------------------------------------------------------------+ 
 | PROPOSED SUBAREA A2                                                      | 
 |                                                                          | 
 |                                                                          | 
 +--------------------------------------------------------------------------+ 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      3.00 TO NODE      3.00 IS CODE =  81 
 ---------------------------------------------------------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
 ============================================================================ 
     10 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.430 
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8593 
   SOIL CLASSIFICATION IS "A" 
   SUBAREA AREA(ACRES) =    2.57   SUBAREA RUNOFF(CFS) =    7.58 
   TOTAL AREA(ACRES) =        4.2   TOTAL RUNOFF(CFS) =      12.45 
   TC(MIN.) =   11.11 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      3.00 TO NODE      4.00 IS CODE =  31 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 



   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   REPRESENTATIVE SLOPE =  0.0050 
   FLOW LENGTH(FEET) =   445.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  24.0 INCH PIPE IS  16.2 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.51 
   ESTIMATED PIPE DIAMETER(INCH) =  24.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =      12.45 
   PIPE TRAVEL TIME(MIN.) =   1.35    Tc(MIN.) =   12.46 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      4.00 =    1557.00 FEET. 
 
 +--------------------------------------------------------------------------+ 
 | PROPOSED SUBEAREA A3                                                     | 
 |                                                                          | 
 |                                                                          | 
 +--------------------------------------------------------------------------+ 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      4.00 TO NODE      4.00 IS CODE =  81 
 ---------------------------------------------------------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
 ============================================================================ 
     10 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.203 
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8578 
   SOIL CLASSIFICATION IS "A" 
   SUBAREA AREA(ACRES) =    2.69   SUBAREA RUNOFF(CFS) =    7.39 
   TOTAL AREA(ACRES) =        6.8   TOTAL RUNOFF(CFS) =      19.84 
   TC(MIN.) =   12.46 
 
 +--------------------------------------------------------------------------+ 
 | END AREA A                                                               | 
 | BEGIN AREA B                                                             | 
 | PROPOSED SUBAREA B1                                                      | 
 +--------------------------------------------------------------------------+ 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     10.00 TO NODE     20.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
 ============================================================================ 
          ASSUMED INITIAL SUBAREA UNIFORM 
          DEVELOPMENT IS APARTMENT 
   TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**.2 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   342.00 
   UPSTREAM ELEVATION(FEET) =     50.20 
   DOWNSTREAM ELEVATION(FEET) =     46.30 
   ELEVATION DIFFERENCE(FEET) =      3.90 
   TC = 0.323*[(  342.00**3)/(     3.90)]**.2 =    8.147 
     10 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.132 
   APARTMENT DEVELOPMENT RUNOFF COEFFICIENT = .8268 
   SOIL CLASSIFICATION IS "A" 
   SUBAREA RUNOFF(CFS) =      5.23 
   TOTAL AREA(ACRES) =      1.53   TOTAL RUNOFF(CFS) =      5.23 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     20.00 TO NODE     30.00 IS CODE =  31 
 ---------------------------------------------------------------------------- 



   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   REPRESENTATIVE SLOPE =  0.0050 
   FLOW LENGTH(FEET) =   274.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  18.0 INCH PIPE IS  11.3 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   4.46 
   ESTIMATED PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       5.23 
   PIPE TRAVEL TIME(MIN.) =   1.02    Tc(MIN.) =    9.17 
   LONGEST FLOWPATH FROM NODE     10.00 TO NODE     30.00 =     616.00 FEET. 
 
 +--------------------------------------------------------------------------+ 
 | PROPOSED SUBAREA B2                                                      | 
 |                                                                          | 
 |                                                                          | 
 +--------------------------------------------------------------------------+ 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     30.00 TO NODE     30.00 IS CODE =  81 
 ---------------------------------------------------------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
 ============================================================================ 
     10 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.849 
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8618 
   SOIL CLASSIFICATION IS "A" 
   SUBAREA AREA(ACRES) =    2.13   SUBAREA RUNOFF(CFS) =    7.07 
   TOTAL AREA(ACRES) =        3.7   TOTAL RUNOFF(CFS) =      12.29 
   TC(MIN.) =    9.17 
 
 +--------------------------------------------------------------------------+ 
 | END AREA B                                                               | 
 | BEGIN AREA C                                                             | 
 | PROPOSED AREA C1                                                         | 
 +--------------------------------------------------------------------------+ 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     15.00 TO NODE     25.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
 ============================================================================ 
          ASSUMED INITIAL SUBAREA UNIFORM 
          DEVELOPMENT IS CONDOMINIUM 
   TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**.2 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   533.00 
   UPSTREAM ELEVATION(FEET) =     46.90 
   DOWNSTREAM ELEVATION(FEET) =     39.00 
   ELEVATION DIFFERENCE(FEET) =      7.90 
   TC = 0.359*[(  533.00**3)/(     7.90)]**.2 =   10.277 
     10 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.595 
   CONDOMINIUM DEVELOPMENT RUNOFF COEFFICIENT = .7612 
   SOIL CLASSIFICATION IS "A" 
   SUBAREA RUNOFF(CFS) =      6.81 
   TOTAL AREA(ACRES) =      2.49   TOTAL RUNOFF(CFS) =      6.81 
 
 +--------------------------------------------------------------------------+ 
 | END AREA C                                                               | 



 |                                                                          | 
 | END STUDY                                                                | 
 +--------------------------------------------------------------------------+ 
 ============================================================================ 
   END OF STUDY SUMMARY: 
   TOTAL AREA(ACRES)     =        2.5  TC(MIN.) =     10.28 
   PEAK FLOW RATE(CFS)   =       6.81 
 ============================================================================ 
 ============================================================================ 
   END OF RATIONAL METHOD ANALYSIS 
 
  



 ____________________________________________________________________________ 
 **************************************************************************** 
             RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM BASED ON 
         RIVERSIDE COUNTY FLOOD CONTROL & WATER CONSERVATION DISTRICT 
                       (RCFC&WCD)  1978 HYDROLOGY MANUAL 
          (c) Copyright 1982-2015 Advanced Engineering Software (aes) 
                       (Rational Tabling Version 22.0) 
                    Release Date: 07/01/2015  License ID 1510 
 
                            Analysis prepared by: 
 
                            DRC Engineering, Inc.                             
                    160 South Old Springs Road, Suite 210                     
                           Anaheim Hills,  CA 92808                           
                                 714-685-6860                                 
 
  ************************** DESCRIPTION OF STUDY ************************** 
 * 21-177 JEFFERSON SQUARE RESIDENTIAL                                      * 
 * PROPOSED CONDITION                                                       * 
 * 100-YEAR STORM EVENT                                                     * 
  ************************************************************************** 
 
   FILE NAME: 8619P100.DAT                                       
   TIME/DATE OF STUDY: 08:29 11/03/2022 
 ---------------------------------------------------------------------------- 
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 
 ---------------------------------------------------------------------------- 
   USER SPECIFIED STORM EVENT(YEAR) =  100.00 
   SPECIFIED MINIMUM PIPE SIZE(INCH) =   6.00 
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95 
   2-YEAR, 1-HOUR PRECIPITATION(INCH) =  0.630 
   100-YEAR, 1-HOUR PRECIPITATION(INCH) =  2.100 
   COMPUTED RAINFALL INTENSITY DATA: 
   STORM EVENT =  100.00   1-HOUR INTENSITY(INCH/HOUR) =   2.100 
   SLOPE OF INTENSITY DURATION CURVE = 0.6000 
   RCFC&WCD HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD 
   NOTE: COMPUTE CONFLUENCE VALUES ACCORDING TO RCFC&WCD HYDROLOGY MANUAL 
         AND IGNORE OTHER CONFLUENCE COMBINATIONS FOR DOWNSTREAM ANALYSES 
   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 
      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES:  MANNING 
      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR 
 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n) 
 ===  =====  =========  =================  ======  ===== ====== ===== ======= 
   1   30.0     20.0    0.018/0.018/0.020   0.67    2.00 0.0313 0.167 0.0150 
 
   GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
     1. Relative Flow-Depth =  0.50 FEET 
        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb) 
     2. (Depth)*(Velocity) Constraint =  6.0 (FT*FT/S) 
   *SIZE PIPE WITH A FLOW CAPACITY GREATER THAN 
    OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.* 
 
 +--------------------------------------------------------------------------+ 
 | BEGIN AREA A                                                             | 
 | PROPOSED SUBAREA A1                                                      | 
 |                                                                          | 
 +--------------------------------------------------------------------------+ 



 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      1.00 TO NODE      2.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
 ============================================================================ 
          ASSUMED INITIAL SUBAREA UNIFORM 
          DEVELOPMENT IS COMMERCIAL 
   TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**.2 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   907.00 
   UPSTREAM ELEVATION(FEET) =     55.70 
   DOWNSTREAM ELEVATION(FEET) =     39.50 
   ELEVATION DIFFERENCE(FEET) =     16.20 
   TC = 0.303*[(  907.00**3)/(    16.20)]**.2 =   10.333 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.033 
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8712 
   SOIL CLASSIFICATION IS "A" 
   SUBAREA RUNOFF(CFS) =      8.31 
   TOTAL AREA(ACRES) =      1.58   TOTAL RUNOFF(CFS) =      8.31 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      2.00 TO NODE      3.00 IS CODE =  31 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   REPRESENTATIVE SLOPE =  0.0050 
   FLOW LENGTH(FEET) =   205.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  21.0 INCH PIPE IS  13.7 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.00 
   ESTIMATED PIPE DIAMETER(INCH) =  21.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       8.31 
   PIPE TRAVEL TIME(MIN.) =   0.68    Tc(MIN.) =   11.02 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      3.00 =    1112.00 FEET. 
 
 +--------------------------------------------------------------------------+ 
 | PROPOSED SUBAREA A2                                                      | 
 |                                                                          | 
 |                                                                          | 
 +--------------------------------------------------------------------------+ 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      3.00 TO NODE      3.00 IS CODE =  81 
 ---------------------------------------------------------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
 ============================================================================ 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.806 
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8705 
   SOIL CLASSIFICATION IS "A" 
   SUBAREA AREA(ACRES) =    2.57   SUBAREA RUNOFF(CFS) =   12.99 
   TOTAL AREA(ACRES) =        4.2   TOTAL RUNOFF(CFS) =      21.29 
   TC(MIN.) =   11.02 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      3.00 TO NODE      4.00 IS CODE =  31 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 



   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   REPRESENTATIVE SLOPE =  0.0050 
   FLOW LENGTH(FEET) =   445.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  27.0 INCH PIPE IS  22.1 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   6.12 
   ESTIMATED PIPE DIAMETER(INCH) =  27.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =      21.29 
   PIPE TRAVEL TIME(MIN.) =   1.21    Tc(MIN.) =   12.23 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      4.00 =    1557.00 FEET. 
 
 +--------------------------------------------------------------------------+ 
 | PROPOSED SUBAREA A3                                                      | 
 |                                                                          | 
 |                                                                          | 
 +--------------------------------------------------------------------------+ 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      4.00 TO NODE      4.00 IS CODE =  81 
 ---------------------------------------------------------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
 ============================================================================ 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.453 
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8692 
   SOIL CLASSIFICATION IS "A" 
   SUBAREA AREA(ACRES) =    2.69   SUBAREA RUNOFF(CFS) =   12.75 
   TOTAL AREA(ACRES) =        6.8   TOTAL RUNOFF(CFS) =      34.05 
   TC(MIN.) =   12.23 
 
 +--------------------------------------------------------------------------+ 
 | END AREA A                                                               | 
 | BEGIN AREA B                                                             | 
 | PROPOSED AREA B1                                                         | 
 +--------------------------------------------------------------------------+ 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     10.00 TO NODE     20.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
 ============================================================================ 
          ASSUMED INITIAL SUBAREA UNIFORM 
          DEVELOPMENT IS APARTMENT 
   TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**.2 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   342.00 
   UPSTREAM ELEVATION(FEET) =     50.20 
   DOWNSTREAM ELEVATION(FEET) =     46.30 
   ELEVATION DIFFERENCE(FEET) =      3.90 
   TC = 0.323*[(  342.00**3)/(     3.90)]**.2 =    8.147 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.958 
   APARTMENT DEVELOPMENT RUNOFF COEFFICIENT = .8479 
   SOIL CLASSIFICATION IS "A" 
   SUBAREA RUNOFF(CFS) =      9.03 
   TOTAL AREA(ACRES) =      1.53   TOTAL RUNOFF(CFS) =      9.03 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     20.00 TO NODE     30.00 IS CODE =  31 
 ---------------------------------------------------------------------------- 



   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   REPRESENTATIVE SLOPE =  0.0050 
   FLOW LENGTH(FEET) =   274.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  21.0 INCH PIPE IS  14.6 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.07 
   ESTIMATED PIPE DIAMETER(INCH) =  21.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       9.03 
   PIPE TRAVEL TIME(MIN.) =   0.90    Tc(MIN.) =    9.05 
   LONGEST FLOWPATH FROM NODE     10.00 TO NODE     30.00 =     616.00 FEET. 
 
 +--------------------------------------------------------------------------+ 
 | PROPOSED SUBAREA B2                                                      | 
 |                                                                          | 
 |                                                                          | 
 +--------------------------------------------------------------------------+ 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     30.00 TO NODE     30.00 IS CODE =  81 
 ---------------------------------------------------------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
 ============================================================================ 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.534 
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8728 
   SOIL CLASSIFICATION IS "A" 
   SUBAREA AREA(ACRES) =    2.13   SUBAREA RUNOFF(CFS) =   12.15 
   TOTAL AREA(ACRES) =        3.7   TOTAL RUNOFF(CFS) =      21.17 
   TC(MIN.) =    9.05 
 
 +--------------------------------------------------------------------------+ 
 | END AREA B                                                               | 
 | BEGIN AREA C                                                             | 
 | PROPOSED SUBAREA C1                                                      | 
 +--------------------------------------------------------------------------+ 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     15.00 TO NODE     25.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
 ============================================================================ 
          ASSUMED INITIAL SUBAREA UNIFORM 
          DEVELOPMENT IS CONDOMINIUM 
   TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**.2 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   533.00 
   UPSTREAM ELEVATION(FEET) =     46.90 
   DOWNSTREAM ELEVATION(FEET) =     39.00 
   ELEVATION DIFFERENCE(FEET) =      7.90 
   TC = 0.359*[(  533.00**3)/(     7.90)]**.2 =   10.277 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.053 
   CONDOMINIUM DEVELOPMENT RUNOFF COEFFICIENT = .7996 
   SOIL CLASSIFICATION IS "A" 
   SUBAREA RUNOFF(CFS) =     12.05 
   TOTAL AREA(ACRES) =      2.49   TOTAL RUNOFF(CFS) =     12.05 
 
 +--------------------------------------------------------------------------+ 
 | END AREA C                                                               | 



 |                                                                          | 
 | END STUDY                                                                | 
 +--------------------------------------------------------------------------+ 
 ============================================================================ 
   END OF STUDY SUMMARY: 
   TOTAL AREA(ACRES)     =        2.5  TC(MIN.) =     10.28 
   PEAK FLOW RATE(CFS)   =      12.05 
 ============================================================================ 
 ============================================================================ 
   END OF RATIONAL METHOD ANALYSIS 
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