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Section 100 - Hydrology & Hydraulics

100.1 Introduction

The project site consists of 2 lots contained into one parcel APN and is approximately 9.77
acres, located at the northwest corner of Mauna Loa Avenue and Calera Avenue within the City
of Azusa in the County of Los Angeles. The site development includes 65 lots for single family
detached homes and 23 buildings in individual lots for multi-family attached townhomes with
private streets, landscape, storm drainage, and utility improvements to service the development.
This document is provided as a basis for the storm water design for the proposed project. It
considers existing and proposed conditions, and provides calculations for the sizing of the
proposed storm drain pipes, catch basins, and Low Impact Development (LID) Best
Management Practices (BMPs) for the development.

SITE MAP

Project Site
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100.2 Methodology

The Los Angeles County Department of Public Works (LADPW) Hydrology Map was used to
determine the approximate rainfall during a 50-year storm on the site. Per the Los Angeles
County Flood Control District (LACFCD) Hydraulic Design Manual, onsite storm drain inlets or
catch basins in sump areas will be sized using a 50-year storm event. LADWP's HydroCalc
Calculator was used to calculate runoff rates and volumes for the project site's hydrology and
hydraulics analysis. The calculations are included in Appendix A.

100.3 Existing Drainage Conditions

The elevation of the project site ranges from approximately 633 to 618 feet above mean sea
level (MSL). The site currently slopes northeast to southwest. The school is relatively flat. There
is an estimated 15 feet of elevation differential across the site. The school and open space are
separated by a slope. Drainage east of the school, sheet flows into Calera Avenue. It appears
that the existing improvements do not include a storm drain system. The existing site contains
two sub areas: DA-1, a 8.15-acre area that drains to Mauna Loa Ave at the southwest corner of
the property. DA-2, a 1.02-acre area that drains to the southeast corner of the property. Based
on the topographic survey there is no existing storm drain infrastructure at the southwest corner
of the property.

100.4 Proposed Drainage Conditions

Runoff from the development will be collected with gutters running along the proposed drive
aisles directing flow to proposed on-site catch basins. These catch basins will then relay onsite
runoff to two separate stormwater treatment systems. The site is divided into 23 drainage areas
that converge into a singular stormwater conveyance system. The proposed stormwater
treatment systems will consist of one shallow infiltration underground chamber located south of
the center of the site. Onsite runoff that exceeds the 85th percentile storm volume will overflow
to a new storm drain connection into a parkway drain located within Mauna Loa Avenue.

See Table 1 below for a summary of the Pre- and Post-Development Conditions.

Table 1: Pre- and Post-Development Conditions
Construction site area % Acres

Percent impervious before construction 50% 4.58
Percent pervious before construction 50% 4.58
Percent impervious after construction 88% 8.07
Percent pervious after construction 12% 1.10

See Proposed Drainage Area Map included as Exhibit 2 of the attachments. A summary
of proposed drainage areas and their associated flows are as follows:

The proposed project site has a Q50 flow of 27.41 cfs. The onsite runoff will be relayed through
the proposed gutters and catch basins to the proposed stormwater treatment system and
associated overflow structure. Stormwater overflow runoff will be combined with Area B runoff
and then conveyed to the proposed parkway drain along Mauna Loa Avenue.
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The proposed development will decrease the total runoff for the Q 50 from pre-development
to post development conditions by 1.1 cfs (28.51 cfs existing vs 27.41 cfs proposed). Refer to
Exhibit 1 for the Existing Drainage Area Map and Exhibit 2 for the Proposed Drainage Area
Map. See Table 2 below for a summary of the existing and proposed drainage areas and flows.

Table 2: Existing and Proposed Drainage Areas and Flows
Drainage Area Number Drainage Area

(Acres)
50-year Flow

(CFS)
10-year Flow

(CFS)
DA-1 8.14 25.30 15.38
DA-2 1.02 3.21 1.94

Total Pre 9.17 28.51 17.32
DA Total 9.17 27.41 17.58

Total Post 9.17 27.41 17.58

100.5 Conclusions

The project’s site drainage is designed to provide storm water control and quality measures
based on the current Los Angeles County requirements.  The site has been analyzed for
adherence to LID for stormwater treatment along with stormwater runoff control for the 50-year
(Q50) storm event.

The analysis shows that the proposed development will slightly increase the overall site’s runoff
flow rate, but will not drain onto adjacent properties like the Pre-Developed conditions. Any
onsite overflow from a storm event greater than the 85th percentile event will ultimately
discharge to the existing 60” LACFCD RCP storm drain line running along Baseline Road. The
post-development drainage will be within the Q allowable set by LA County for the existing 60"
storm drain line, therefore, it has been determined that the existing storm drain system has
adequate capacity for the proposed development.
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Section 200 - Low Impact Development Design

200.1 Introduction

The 9.17 acre site consists of once parcel in a rectangular shape that is to be subdivided into
condominiums for each of the single family residences. The property is owned by Taylor
Morisson, no infrastructure will be transferred to public agencies. The existing site consists of a
school and large open grassy field south of the school. The proposed development includes 65
lots for single family detached homes and 23 buildings for multi-family attached homes with
private streets, landscape, storm drainage, and utility improvements to service the development.
Due to the size of the construction being over 5,000 square feet of impervious surface, this
project is considered a Designated Project. Per the County of Los Angeles LID Standard
Manual, all Designated Projects must retain 100 percent of the Stormwater Quality Design
Volume (SWQDv) on-site.

Site grading and drainage for the site will divert the required SWQDv below grade to a
pretreatment structure before entering an underground shallow infiltration system. See LID Plan
for location of proposed pretreatment structure, shallow infiltration BMP location, and overflow
routing.

Overflow beyond the required treatment volume for the underground shallow infiltration system
will be handled by conveying runoff from the proposed storm drain line then discharging via a
proposed parkway drain into Mauna Loa Avenue.

Refer to Exhibit 3 –LID Plan for plan information referencing BMP locations.

The site is not located directly adjacent to or discharging directly to any Significant Ecological
Areas (SEA). In the event of a rain storm that exceeds the SWQDv on-site, the overflow of the
LID BMP system flows into the Mauna Loa Avenue, Mauna Loa Avenue flows into LACFCD
Storm Drain Trunk Line, which then flows into Little Dalton Wash, and into the San Gabriel
River, and San Gabriel River ultimately reaches the Pacific Ocean.

There are no hydromodification requirements because the project area does not discharge to a
natural drainage system. The project proposes to infiltrate project flows and any flows that are
not infiltrated will surface flow to a downstream concrete lined system.

200.2 SWQDv Calculation Design Criteria

Proposed peak mitigated discharge values and volumes have been calculated using the Los
Angeles County HydroCalc Calculator. Per the Los Angeles County Department of Public
Works’ requirements, the peak mitigated discharge values, and mitigated volumes, are based
on the 85th Percentile of rainfall or ¾” rainfall, whichever is greater. Our analysis shows the 85th
Percentile to be greater at 1.0” rainfall which was interpolated using LA County Hydrology Map.
This rainfall depth was used to calculate the SWQDv for the project.

Refer to Appendix A for LID Assumptions and HydroCalc Calculations.



 Page 5

kimley-horn.com 25152 Springfield Court, Suite 200, Santa Clarita, CA 91355 213 261 4040

200.3 BMP Feasibility Analysis

Infiltration

The percolation test prepared by LGC Geotechnical, Inc. dated January 23, 2025 states that the
soils at a depth of 10 to 15 feet below grade are considered to be suitable for infiltration of
stormwater. A review of well data within the site vicinity revealed high groundwater is estimated
to be about 175 feet below ground surface. Based on the results of the percolation testing and
taking into account reduction factors, the site has a measured infiltration rate of 2.5 in/hr and 2.3
in/hr based on boring locations I-1 and I-2 respectively. Assuming an average of 2.4 in/hr and a
calculation reduction factor of 4, the design infiltration rate is estimated to be 0.6 in/hr.

Given that infiltration was recommended, capture and use and bioretention will not be utilized
for this project.

200.4 BMP Sizing Analysis

The proposed underground shallow infiltration system for the site provides a volume of 27,819
cubic feet. Based on the required mitigated volume of 26,542 cubic feet for Area A, there is an
excess of 1,277 CF of storage and therefore the required mitigated volume is met.

Refer to Appendix B for LID BMP Calculations.

200.5 Conclusion

The proposed underground shallow infiltrations Systems and pretreatment device will mitigate
the required stormwater volume for the entire site. The site requires  26,542 CF of stormwater
treatment volume and the proposed system has capacity to capture 27,819 CF. Therefore,
105% of the design storm volume will be mitigated on-site. See Appendix C for LID BMP Sizing
Calculations. The pretreatment device will pretreat stormwater before it flows to the system’s
infiltration chambers. Any excess storm water runoff volume past a 85th percentile event will
overflow to a parkway drain which discharges into Mauna Loa Avenue. The Project will mitigate
the required design storm volume based on the storage volume provided by the shallow
underground infiltration device. The table below provides a summary of the information in this
Report.

Table 1: Summary Table

Tributary No. BMP Site Area
(AC)

Mitigated
Volume

Required
(CF)

Mitigated
Volume

Provided (CF)
Volume

Mitigated

A
Shallow

Infiltration
Chamber

9.17 26,542 27,819
105%

Total 9.17 26,542 27,819 105%
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Exhibit 1

Existing Drainage Area Map
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Exhibit 2
Proposed Drainage Area Map
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Exhibit 3
LID Plan
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APPENDIX A
50-year Hydrologic Calculations
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Peak Flow Hydrologic Analysis
File location: K:/SCL_LDEV/194439012-Azusa Mauna Loa/Reports/LID/Calculations/Azusa Delaney Square - DA-1 - Existing 10yr.pdf
Version: HydroCalc 1.0.3

Input Parameters
Project Name Azusa Delaney Square
Subarea ID DA-1
Area (ac) 8.14
Flow Path Length (ft) 882.0
Flow Path Slope (vft/hft) 0.02
50-yr Rainfall Depth (in) 7.39
Percent Impervious 0.5
Soil Type 6
Design Storm Frequency 10-yr
Fire Factor 0
LID False

Output Results
Modeled (10-yr) Rainfall Depth (in) 5.2765
Peak Intensity (in/hr) 2.2728
Undeveloped Runoff Coefficient (Cu) 0.7622
Developed Runoff Coefficient (Cd) 0.8311
Time of Concentration (min) 10.0
Clear Peak Flow Rate (cfs) 15.3762
Burned Peak Flow Rate (cfs) 15.3762
24-Hr Clear Runoff Volume (ac-ft) 1.9506
24-Hr Clear Runoff Volume (cu-ft) 84969.3484
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Peak Flow Hydrologic Analysis
File location: K:/SCL_LDEV/194439012-Azusa Mauna Loa/Reports/LID/Calculations/Azusa Delaney Square - DA-1 - Existing 50yr.pdf
Version: HydroCalc 1.0.3

Input Parameters
Project Name Azusa Delaney Square
Subarea ID DA-1
Area (ac) 8.14
Flow Path Length (ft) 882.0
Flow Path Slope (vft/hft) 0.02
50-yr Rainfall Depth (in) 7.39
Percent Impervious 0.5
Soil Type 6
Design Storm Frequency 50-yr
Fire Factor 0
LID False

Output Results
Modeled (50-yr) Rainfall Depth (in) 7.39
Peak Intensity (in/hr) 3.5352
Undeveloped Runoff Coefficient (Cu) 0.8587
Developed Runoff Coefficient (Cd) 0.8794
Time of Concentration (min) 8.0
Clear Peak Flow Rate (cfs) 25.3049
Burned Peak Flow Rate (cfs) 25.3049
24-Hr Clear Runoff Volume (ac-ft) 2.8523
24-Hr Clear Runoff Volume (cu-ft) 124247.9521
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Peak Flow Hydrologic Analysis
File location: K:/SCL_LDEV/194439012-Azusa Mauna Loa/Reports/LID/Calculations/Azusa Delaney Square - DA-2 - Existing 10yr.pdf
Version: HydroCalc 1.0.3

Input Parameters
Project Name Azusa Delaney Square
Subarea ID DA-2
Area (ac) 1.02
Flow Path Length (ft) 882.0
Flow Path Slope (vft/hft) 0.02
50-yr Rainfall Depth (in) 7.39
Percent Impervious 0.5
Soil Type 6
Design Storm Frequency 10-yr
Fire Factor 0
LID False

Output Results
Modeled (10-yr) Rainfall Depth (in) 5.2765
Peak Intensity (in/hr) 2.2728
Undeveloped Runoff Coefficient (Cu) 0.7622
Developed Runoff Coefficient (Cd) 0.8311
Time of Concentration (min) 10.0
Clear Peak Flow Rate (cfs) 1.9267
Burned Peak Flow Rate (cfs) 1.9267
24-Hr Clear Runoff Volume (ac-ft) 0.2444
24-Hr Clear Runoff Volume (cu-ft) 10647.2648
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Peak Flow Hydrologic Analysis
File location: K:/SCL_LDEV/194439012-Azusa Mauna Loa/Reports/LID/Calculations/Azusa Delaney Square - DA-2 - Existing 50yr.pdf
Version: HydroCalc 1.0.3

Input Parameters
Project Name Azusa Delaney Square
Subarea ID DA-2
Area (ac) 1.02
Flow Path Length (ft) 882.0
Flow Path Slope (vft/hft) 0.02
50-yr Rainfall Depth (in) 7.39
Percent Impervious 0.5
Soil Type 6
Design Storm Frequency 50-yr
Fire Factor 0
LID False

Output Results
Modeled (50-yr) Rainfall Depth (in) 7.39
Peak Intensity (in/hr) 3.5352
Undeveloped Runoff Coefficient (Cu) 0.8587
Developed Runoff Coefficient (Cd) 0.8794
Time of Concentration (min) 8.0
Clear Peak Flow Rate (cfs) 3.1709
Burned Peak Flow Rate (cfs) 3.1709
24-Hr Clear Runoff Volume (ac-ft) 0.3574
24-Hr Clear Runoff Volume (cu-ft) 15569.1537
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Peak Flow Hydrologic Analysis
File location: K:/SCL_LDEV/194439012-Azusa Mauna Loa/Reports/LID/Calculations/Azusa Delaney Square - Total Site - Proposed 10yr.pdf
Version: HydroCalc 1.0.3

Input Parameters
Project Name Azusa Delaney Square
Subarea ID Total Site
Area (ac) 9.17
Flow Path Length (ft) 1133.0
Flow Path Slope (vft/hft) 0.02
50-yr Rainfall Depth (in) 7.39
Percent Impervious 0.88
Soil Type 6
Design Storm Frequency 10-yr
Fire Factor 0
LID False

Output Results
Modeled (10-yr) Rainfall Depth (in) 5.2765
Peak Intensity (in/hr) 2.1732
Undeveloped Runoff Coefficient (Cu) 0.7513
Developed Runoff Coefficient (Cd) 0.8822
Time of Concentration (min) 11.0
Clear Peak Flow Rate (cfs) 17.5801
Burned Peak Flow Rate (cfs) 17.5801
24-Hr Clear Runoff Volume (ac-ft) 3.2624
24-Hr Clear Runoff Volume (cu-ft) 142111.8623
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Peak Flow Hydrologic Analysis
File location: K:/SCL_LDEV/194439012-Azusa Mauna Loa/Reports/LID/Calculations/Azusa Delaney Square - Total Site - Proposed 50yr.pdf
Version: HydroCalc 1.0.3

Input Parameters
Project Name Azusa Delaney Square
Subarea ID Total Site
Area (ac) 9.17
Flow Path Length (ft) 1133.0
Flow Path Slope (vft/hft) 0.02
50-yr Rainfall Depth (in) 7.39
Percent Impervious 0.88
Soil Type 6
Design Storm Frequency 50-yr
Fire Factor 0
LID False

Output Results
Modeled (50-yr) Rainfall Depth (in) 7.39
Peak Intensity (in/hr) 3.3448
Undeveloped Runoff Coefficient (Cu) 0.8465
Developed Runoff Coefficient (Cd) 0.8936
Time of Concentration (min) 9.0
Clear Peak Flow Rate (cfs) 27.4076
Burned Peak Flow Rate (cfs) 27.4076
24-Hr Clear Runoff Volume (ac-ft) 4.6017
24-Hr Clear Runoff Volume (cu-ft) 200452.0804
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APPENDIX B
LID BMP Calculations – 85th Percentile Storm

Kimley>>> Horn 



Peak Flow Hydrologic Analysis
File location: K:/SCL_LDEV/194439012-Azusa Mauna Loa/Reports/LID/Calculations/Azusa Delaney Square - Total Site - 85th .pdf
Version: HydroCalc 1.0.3

Input Parameters
Project Name Azusa Delaney Square
Subarea ID Total Site
Area (ac) 9.17
Flow Path Length (ft) 1183.0
Flow Path Slope (vft/hft) 0.02
85th Percentile Rainfall Depth (in) 1.0
Percent Impervious 0.88
Soil Type 6
Design Storm Frequency 85th percentile storm
Fire Factor 0
LID True

Output Results
Modeled (85th percentile storm) Rainfall Depth (in) 1.0
Peak Intensity (in/hr) 0.2272
Undeveloped Runoff Coefficient (Cu) 0.1
Developed Runoff Coefficient (Cd) 0.804
Time of Concentration (min) 39.0
Clear Peak Flow Rate (cfs) 1.6751
Burned Peak Flow Rate (cfs) 1.6751
24-Hr Clear Runoff Volume (ac-ft) 0.6093
24-Hr Clear Runoff Volume (cu-ft) 26542.166
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APPENDIX C
BMP Operations and Maintenance
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HYDROSTOR HS290 STORMWATER CHAMBER SYSTEM
STORMWATER CHAMBER SPECIFICATIONS

1. CHAMBERS SHALL BE HYDROSTOR HS290 OR APPROVED EQUIVALENT.

2. CHAMBERS SHALL BE MADE FROM VIRGIN, IMPACT-MODIFIED POLYPROPYLENE COPOLYMERS.

3. CHAMBER ROWS SHALL PROVIDE CONTINUOUS, UNOBSTRUCTED INTERNAL SPACE WITH NO INTERNAL
SUPPORT PANELS THAT WOULD IMPEDE FLOW OR LIMIT ACCESS FOR INSPECTION.

4. THE STRUCTURAL DESIGN OF THE CHAMBERS, THE STRUCTURAL BACKFILL, AND THE INSTALLATION
REQUIREMENTS SHALL ENSURE THAT THE LOAD FACTORS SPECIFIED IN THE AASHTO LRFD BRIDGE DESIGN
SPECIFICATIONS, SECTION 12.12, ARE MET FOR: 1) LONG-DURATION DEAD LOADS AND 2) SHORT-DURATION LIVE
LOADS, BASED ON THE AASHTO DESIGN TRUCK WITH CONSIDERATION FOR IMPACT AND MULTIPLE VEHICLE
PRESENCES.

5. CHAMBERS SHALL MEET THE REQUIREMENTS OF ASTM F2418-12, “STANDARD SPECIFICATION FOR
POLYPROPYLENE (PP) CORRUGATED WALL STORMWATER COLLECTION CHAMBERS.”

6. ONLY CHAMBERS THAT ARE APPROVED BY THE SITE DESIGN ENGINEER WILL BE ALLOWED. THE CHAMBER
MANUFACTURER SHALL SUBMIT THE FOLLOWING UPON REQUEST TO THE SITE DESIGN ENGINEER FOR
APPROVAL BEFORE DELIVERING CHAMBERS TO THE PROJECT SITE:

A. A STRUCTURAL EVALUATION SEALED BY A REGISTERED PROFESSIONAL ENGINEER THAT DEMONSTRATES
THAT THE SAFETY FACTORS ARE GREATER THAN OR EQUAL TO 1.95 FOR DEAD LOAD AND 1.75 FOR LIVE
LOAD, THE MINIMUM REQUIRED BY ASTM F2787 AND BY AASHTO FOR THERMOPLASTIC PIPE.

B. A STRUCTURAL EVALUATION SEAL BY A REGISTERED PROFESSIONAL ENGINEER THAT DEMONSTRATES THAT
THE LOAD FACTORS SPECIFIED IN THE AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS, SECTION 12.12, ARE
MET. THE 50 YEAR CREEP MODULUS DATA SPECIFIED IN ASTM F2418 MUST BE USED AS PART OF THE AASHTO
STRUCTURAL EVALUATION TO CERTIFY LONG-TERM PERFORMANCE.

C. STRUCTURAL CROSS SECTION DETAIL ON WHICH THE STRUCTURAL EVALUATION IS BASED.

7. CHAMBERS SHALL BE PRODUCED AT AN ISO 9001 CERTIFIED MANUFACTURING FACILITY.

THE UNDERSIGNED HEREBY APPROVES THE ATTACHED (   ) PAGES

CUSTOMER DATE

NOTES:
1. PRIOR TO BEGINNING INSTALLATION OF HYDROSTOR STORMWATER CHAMBERS, A PRECONSTRUCTION

MEETING SHALL BE HELD WITH A PRINSCO REPRESENTATIVE AND THE INSTALLERS.

2. HYDROSTOR STORMWATER CHAMBERS SHALL BE INSTALLED IN ACCORDANCE WITH THE PRINSCO
“HYDROSTOR CONSTRUCTION GUIDE.”

3. HYDROSTOR STORMWATER CHAMBERS SHALL NOT BE INSTALLED ON WET OR UNSTABLE FOUNDATION OR
SUBGRADE. FOUNDATION STONE MUST BE LEVEL AND COMPACTED.

4. PRINSCO RECOMMENDS PRETREATMENT OF STORMWATER RUNOFF USING A PRINSCO STORMWATER QUALITY
UNIT AND/OR A SEDIMENT ROW.

5. MAINTAIN MINIMUM SPACING OF 8.5" (SPECIFICALLY HS290) BETWEEN CHAMBERS.

6. CONSTRUCTION EQUIPMENT SHALL NOT BE SITUATED ATOP THE CHAMBERS UNTIL SUFFICIENT COVER HAS
BEEN ACHIEVED.  DUMP TRUCKS, RUBBER TIRE LOADERS, EXCAVATORS, WHEEL OR ROLLER LOADS ARE NOT
ALLOWED UNTIL PROPER FILL HEIGHTS HAVE BEEN ACHIEVED. REFER TO PRINSCO “HYDROSTOR
CONSTRUCTION GUIDE” FOR SPECIFIC LOADING CRITERIA.

7. EMBEDMENT BACKFILL MUST BE PLACED USING THE FOLLOWING METHODS ONLY:

· BACKFILL WITH AN EXCAVATOR LOCATED OUTSIDE THE EXCAVATION

· BACKFILL WITH A STONE SHOOTER LOCATED OUTSIDE THE EXCAVATION

· BACKFILL AS ROWS ARE BUILT WITH AN EXCAVATOR ON THE SUBGRADE OR FOUNDATION STONE

8. EMBEDMENT BACKFILL SHALL NOT BE PLACED USING THE “DUMP AND PUSH” METHOD. THIS MAY CAUSE
DAMAGE TO THE CHAMBERS, WILL RESULT IN IMPROPER INSTALLATION AND WILL VOID THE PRINSCO
STANDARD WARRANTY.

9. ONCE SUFFICIENT COVER IS ACHIEVED (12” FOR HS290), GRADING MAY COMMENCE WITH A SMALL DOZER OR
SKID LOADER (LESS THAN 4.5 PSI GROUND PRESSURE). EQUIPMENT SHALL ALWAYS TRAVEL PARALLEL TO
CHAMBER ROWS. SEE PRINSCO “HYDROSTOR CONSTRUCTION GUIDE” FOR SPECIFIC LOADING CRITERIA.

PROJECT INFORMATION:

· PROJECT NUMBER:
· PRINSCO SALES CONTACT:
· ENGINEER:
· CONTRACTOR:
· DISTRIBUTOR:
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THIS DETAIL DEPICTS RECOMMENDED INSTALLATION PRACTICES  AND IS NOT INTENDED TO SUPERSEDE ANY NATIONAL, STATE OR LOCAL
SPECIFICATIONS.  PRINSCO BEARS NO RESPONSIBILITY FOR ANY ALTERATIONS, REVISION AND/OR DEVIATION FROM THIS STANDARD
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SCOUR PROTECTION 4" INSPECTION PORTSEDIMENT ROW

12" GOLDFLO
TOP OF CHAMBER

24" GOLDFLO
BOTTOM OF CHAMBER

BILL OF MATERIALS

PART DESCRIPTION QTY. PART DESCRIPTION QTY.

A1
HYDROSTOR HS290 CHAMBER

(HS290C) 121 A2
HYDROSTOR HS290 END CAP

(HS290E) 4

A3
HYDROSTOR HS290 END CAP w/ 24" CORED HOLE BOTTOM

(HS290E-24HB) 1 A4 24GF20NP-WT (FIELD CUT PIPE FOR MANIFOLD) 20'

A5
HYDROSTOR HS290 END CAP w/ 12" CORED HOLE TOP

(HS290E-12HT) 1 A6 4" INSPECTION PORT 1

SYSTEM INCLUDES ADDITIONAL STONE.
SEE ELEVATION TABLE FOR MORE INFORMATION

INLET STRUCTURE
(PROVIDED BY OTHERS)

PRELIMINARY

NOT FOR CONSTRUCTION
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PRINSCO'S FOUNDATION DESIGN ASSUMES 4.4 KSF SOIL BEARING CAPACITY
DUE TO UNKNOWN SITE SPECIFIC CONDITIONS. FOUNDATION STONE DEPTH
REQUIREMENTS TO BE DETERMINED BY PROJECT ENGINEER BASED ON SOIL
BEARING CAPACITY AND COVER HEIGHTS PER PRINSCO DESIGN GUIDE
FOUNDATION REQUIREMENTS.

20'-10"

257'-5"

>-----------------------------------------------------~ ..,~..,_Pl,..,_,aCAL= ~a.el"'~-"~"'T-""IO'-'N'-': '-'~-'-""s""'~"'cr"""Bo"'\ ""D"-~""tt"-~A-.e,e,,f---/U-~- Al,W--)------6289ti 

M MJMN.l.OW-'IILEGRl>DEILNPA\IED\'MHTFl/lFAC) 623.46 >---~-------------------~--~--~--------------------~---< ~U MN.l.OW/llllE GRl>DE (LNPA\IED NJ TRl>FFIC) 622.!!ti 

~ Mf,j_LOW-'IILE GRl>DE IBASE OF FLEXIBLE PA;s.e{T)· 622.!!ti >--->---------------------+---+---+--------------------+----< MN~U M"-lDW-'IILE GRl>DE iTOP OF REINFORCED CONCRETE P NT) 622.!!ti 
-rOP OF SIONE ("'"I- 623.21 
TOP OF CK'MER 620 9ti 
12"TOPOFCHM ER INVERT] 61931 
at· BOTTOM OF CHPMEER IIOM'.RT) 616.24 
BOTTOM OF CHMBER (MN) 616.00 

1---1---------------------+---+---+--------------------+----I "BOTTOMOFFO\JNJATIONSTONE 614 00 
'BOTTOM OF FOU>OATION STONE NCLUDES AA ADO ITIONA. 15" (I 25 FEET) SION( 
""TOPOF SIONEltlC LLOESAAADOITION"-15"( 12SFEET) sro~ 

PROPOSED SYST EM LAYOUT H 5290 

tlST/'LLED S'!STEMIIOL\.NE (fl') 
tlST l'LLED S'/SlEM FOOTPRINT (ft') 
S'ISTEM PBU,ETER (ft) 
TOT CHM ERS 
TOT Pl END OPS 
STOl<E REOURE□ 6<li 
!"3N,WO"8-J GEOTEXTLE ()<I") 
WO',8-J GEOTEXTLE ()d')" 

27,619 
5 l5l 
556 
121 
6 
1.325 
2.111 
21B 



(6
25

)

(6
23

)

(6
24

)

(6
26

)

(6
27

)

(6
28

)

(6
26

)

(6
27

)

62562
4 626 627

625623 624 62
6

FFE=623.52
PAD=622.85

FFE=625.12
PAD=624.45

FFE=625.62
PAD=624.95

FFE=626.66
PAD=625.99

FFE=624.66
PAD=623.99

FFE=625.66
PAD=624.99

FFE=626.37
PAD=625.70

FFE=627.39
PAD=626.72

2.
00

% 1.29%

2.
00

% 0.83%

1.
27

% 1.15%

0.
82

%

3.11%

0.
67

%

2.00%

2.51%

625.54FS 626.04FS

623.52FS

622.82RIM

1.00%

1.75%

1.
00

%

1.
00

%

1.21%

1.21%

1.
00

% 0.57%

1.
00

% 1.46%

1.
00

% 1.20%

0.
83

%

1.99%

625.80FL

625.78FS 626.28FS

625.30FL

623.37FL

624.44FL

626.12FL623.63FS

622.80FS 624.92FS

624.17FS

623.69FL

627.50FS

RIM: 626.05
E INV OUT: 617.97

RIM: 623.96
S INV OUT: 612.29

RIM: 622.83
S INV OUT: 614.13

5

4

4

4

4

4 1(TYP.)

1(TYP.)

7

11
(TYP.)

9(TYP.)

10.20%
10.00%

4.02%

THIS DETAIL DEPICTS RECOMMENDED INSTALLATION PRACTICES  AND IS NOT INTENDED TO SUPERSEDE ANY NATIONAL, STATE OR LOCAL
SPECIFICATIONS.  PRINSCO BEARS NO RESPONSIBILITY FOR ANY ALTERATIONS, REVISION AND/OR DEVIATION FROM THIS STANDARD
DETAIL.  PRINSCO HAS NOT PERFORMED ANY ENGINEERING OR DESIGN SERVICE FOR THIS PROJECT.  THE DESIGN ENGINEER SHALL
REVIEW THESE DETAILS PRIOR TO CONSTRUCTION TO VERIFY SUITABILITY.  © PRINSCO, INC.

NTS
DRAWN BY: DATE:

SHEET:

DRAWING NUMBER:

SCALE:

REV:TITLE:

CHECKED BY: PRINSCO
SALES CONTACT:

AZUSA MAUNA LOA
AZUSA, CA

25-864

B
TJW
HDC

2

Matt Johnson: 951-382-2498

OF2
04-Sep-25

OVERLAY
1717 16TH ST. NE

WILLMAR, MN 56201
www.prinsco.comRINSCOP

R

SM

water management solutions

r,-

If 
_J ,-

+-

\ 

LU \ L_J 

1-t 
~ -
~ 

~ I 
\ ~ 

I -
~ 
I 

( 

- I 7 
\1 

I 
I 



6. INITIAL BACKFILL: SUITABLE MATERIAL SHALL BE A GRANULAR, WELL GRADED SOIL WITH
LESS THAN 35% FINES OR AASHTO M43 SIZES (3, 357, 4, 467, 5, 56, 57, 6, 67, 68, 7, 78, 8, 89,
9, 10). MOST PAVEMENT SUBBASE MATERIALS FALL WITHIN THIS GRADING CRITERIA.
INITIAL BACKFILL SHALL EXTEND FROM TOP OF EMBEDMENT BACKFILL TO NOT LESS
THAN 24 INCHES (600 mm) ABOVE THE TOP OF THE CHAMBER.  COMPACT TO A MINIMUM
OF 95% STANDARD PROCTOR DENSITY.

7. FINAL BACKFILL: SUITABLE MATERIALS SHALL BE ANY SOIL DIRECTED BY THE ENGINEER.
FINAL BACKFILL SHALL EXTEND FROM TOP OF INITIAL BACKFILL TO NO MORE THAN 8
FEET (2.44 m) ABOVE THE TOP OF THE CHAMBER.  COMPACTION LEVELS SHOULD
FOLLOW ENGINEERS RECOMMENDATIONS.

8. MINIMUM COVER: FOR TRAFFIC APPLICATIONS A MINIMUM COVER OF 24 INCHES
(600 mm) IS REQUIRED, MEASURED FROM THE TOP OF THE CHAMBER TO THE BOTTOM OF
FLEXIBLE PAVEMENT OR TO THE TOP OF RIGID PAVEMENT. FOR UNPAVED
INSTALLATIONS WHERE RUTTING MAY OCCUR, INCREASE COVER TO 30 INCHES (750 mm)
FOR H-20 LOADING.  ADDITIONAL COVER MAY BE REQUIRED FOR CONSTRUCTION LOADS.

9. MAXIMUM COVER: A COVER HEIGHT OF OVER 8 FEET (2.44 m) IS NOT RECOMMENDED.
COVER HEIGHT IS MEASURED FROM THE TOP OF THE CHAMBER TO THE TOP OF THE
PAVEMENT.

10. LOAD RATING: HS290 CHAMBERS ARE TRAFFIC RATED FOR H-20 VEHICLES WITH 
ADDITIONAL CONSIDERATION FOR LANE LOADING, COMMONLY REFERRED TO AS HL-93
LOAD RATING (AASHTO DESIGN TRUCK).

NOTES:
1. HYDROSTOR HS290 CHAMBERS SHALL BE DESIGNED IN ACCORDANCE WITH ASTM F2787 AND SHALL

CONFORM TO THE REQUIREMENTS OF ASTM F2418.  HS180 CHAMBERS SHALL BE INSTALLED IN ACCORDANCE
WITH THE MANUFACTURER'S LATEST INSTALLATION GUIDELINES.

2. SUBGRADE: TRENCH BOTTOMS WITH UNSTABLE OR UNYIELDING MATERIAL SHALL BE EXCAVATED TO A
DEPTH DIRECTED BY THE ENGINEER AND REPLACED WITH SUITABLE MATERIAL. FOR UNSTABLE MATERIALS,
GEOTEXTILE MAY BE USED TO STABILIZE THE TRENCH BOTTOM, IF DIRECTED BY THE ENGINEER. THE DESIGN
ENGINEER IS RESPONSIBLE FOR VERIFYING SUBGRADE SUITABILITY WITH CONSIDERATION FOR THE RANGE
OF EXPECTED SOIL MOISTURE CONDITIONS.

3. GEOTEXTILE:  AN AASHTO M288 CLASS 2 OR 3 NON-WOVEN GEOTEXTILE SHOULD BE USED FOR EMBEDMENT
BACKFILL MATERIAL 3/4 TO 2 INCH (19 - 51 MM). GEOTEXTILE FILTER FABRIC IS PLACED AROUND THE SYSTEM
TO PREVENT NATIVE SOIL FROM MIGRATING INTO THE EMBEDMENT BACKFILL MATERIAL. TO ENSURE FABRIC
IS SUITABLE WITH IN SITU SOILS, A GEOTECHNICAL ENGINEER SHOULD BE CONSULTED.

4. FOUNDATION STONE: SUITABLE MATERIAL SHALL BE A 3/4 - 2 INCH (19 - 51 mm), CLEAN, CRUSHED ANGULAR
STONE, OR AASHTO M43 SIZES (3, 357, 4, 467, 5, 56, 57) WITH CLEAN, CRUSHED, ANGULAR STONE ADDED TO
THE GRADATION, e.g., CLEAN, CRUSHED, ANGULAR #3 (AASHTO M43) STONE. COMPACTION SHOULD BE DONE
IN LIFTS OF NO MORE THAN 9 INCHES (230 mm).THE SITE DESIGN ENGINEER IS RESPONSIBLE FOR ASSESSING
THE ALLOWABLE BEARING CAPACITY OF THE SUBGRADE SOIL AND DETERMINING THE FOUNDATION STONE
THICKNESS. REFER TO PRINSCO'S HYDROSTOR DESIGN GUIDE SECTION 4.1 FOR ADDITIONAL GUIDANCE.

5. EMBEDMENT BACKFILL: SUITABLE MATERIAL SHALL BE A 3/4 - 2 INCH (19 - 51 mm), CLEAN, CRUSHED
ANGULAR STONE, OR AASHTO M43 SIZES (3, 357, 4, 467, 5, 56, 57) WITH CLEAN, CRUSHED, ANGULAR STONE
ADDED TO THE GRADATION, e.g., CLEAN, CRUSHED, ANGULAR #3 (AASHTO M43) STONE.  EMBEDMENT
BACKFILL SHALL EXTEND FROM TOP OF BEDDING TO NOT LESS THAN 12 INCHES (300 mm) ABOVE THE TOP OF
THE CHAMBER.  NO COMPACTION IS REQUIRED BUT AN EFFORT SHOULD BE MADE TO HAND KNIFE STONE IN
BETWEEN ALL CORRUGATIONS.

THIS DETAIL DEPICTS RECOMMENDED INSTALLATION PRACTICES  AND IS NOT INTENDED TO SUPERSEDE ANY NATIONAL, STATE OR LOCAL
SPECIFICATIONS.  PRINSCO BEARS NO RESPONSIBILITY FOR ANY ALTERATIONS, REVISION AND/OR DEVIATION FROM THIS STANDARD
DETAIL.  PRINSCO HAS NOT PERFORMED ANY ENGINEERING OR DESIGN SERVICE FOR THIS PROJECT.  THE DESIGN ENGINEER SHALL
REVIEW THESE DETAILS PRIOR TO CONSTRUCTION TO VERIFY SUITABILITY.  © PRINSCO, INC.

HYDROSTOR HS290 - CROSS SECTION
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SHEET:

DRAWING NUMBER:

SCALE:

TITLE:

OF 11
12-Jan-24

EMBEDMENT BACKFILL

NON-WOVEN GEOTEXTILE
(WHERE REQUIRED BY ENGINEER)

UNDISTURBED
SOIL

PAVEMENT (PER
ENGINEER'S DRAWINGS)

FOUNDATION STONE

FINAL BACKFILL

HYDROSTOR
HS290 CHAMBER

HS290
ENDCAP

INITIAL BACKFILL

EXCAVATION WALL
(SLOPED OR VERTICAL)

59.5"
(1,511 mm)

DEPTH OF STONE TO BE DETERMINED BY
SITE DESIGN ENGINEER (NOTE 4),

9" (230 mm) MIN

12" (300 mm)

12" (300 mm)

12" (300 mm) MIN

12" (300 mm) MIN 100.5" (2,554 mm) 8.5" (216 mm) MIN
(BETWEEN CHAMBER FOOTINGS)

24"
(600 mm) MIN

8' (2.44 m) MAX
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SITE DESIGN ENGINEER RESPONSIBLE FOR
ENSURING SUITABLE BEARING CAPACITY OF SOILS
(NOTE 2)
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TO CHAMBER
SYSTEM

INLET

HYDROSTOR HS290
CHAMBER & END CAPRECOMMENDED INSPECTION PORT

(See HS290 Inspection Port Detail)

INLET

SUMP DEPTH TBD BY ENGINEER

COVER JOINT BETWEEN PIPE AND
END CAP WITH NON-WOVEN GEOTEXTILE

USE TWO LAYERS OF AASHTO M288 CLASS 1 WOVEN
GEOTEXTILE BETWEEN FOUNDATION STONE AND CHAMBER

24" (600 mm) RECOMMENDED
18" (450 mm) MINIMUM4

GOLDFLO ACCESS PIPE

ENCASE CHAMBER SYSTEM IN ONE LAYER OF
AASHTO M288 CLASS 2 OR 3 NON-WOVEN GEOTEXTILE

CONTROL STRUCTURE
(PER ENGINEER)

NOTES:
1.  HYDROSTOR HS290 CHAMBERS SHALL BE DESIGNED IN ACCORDANCE WITH ASTM F2787 AND SHALL

CONFORM TO THE REQUIREMENTS OF ASTM F2418.  HS290 CHAMBERS SHALL BE INSTALLED IN
ACCORDANCE WITH THE MANUFACTURER'S LATEST INSTALLATION GUIDELINES.

2. GEOTEXTILE:  TWO DIFFERENT GEOTEXTILES WILL BE USED IN CREATING A FUNCTIONING SEDIMENT ROW.
TO ENSURE FABRIC IS SUITABLE WITH IN SITU SOILS, A GEOTECHNICAL ENGINEER SHOULD BE CONSULTED.

-    AN AASHTO M288 CLASS 2 OR 3 NON-WOVEN GEOTEXTILE SHOULD BE USED FOR EMBEDMENT BACKFILL
MATERIAL 3/4 TO 2 INCH (19 - 51 MM). GEOTEXTILE FILTER FABRIC IS PLACED AROUND THE SYSTEM TO
PREVENT NATIVE SOIL FROM MIGRATING INTO THE EMBEDMENT BACKFILL MATERIAL. TO ENSURE FABRIC IS
SUITABLE WITH IN SITU SOILS, A GEOTECHNICAL ENGINEER SHOULD BE CONSULTED.

- TWO LAYERS OF AN AASHTO M288 CLASS 1 WOVEN FABRIC IS PLACED BETWEEN THE FOUNDATION AND THE
CHAMBER FOR THE  CREATION OF THE SEDIMENT ROW.  THE TWO LAYERS PROVIDE A PROTECTIVE BARRIER
FOR THE EMBEDMENT BACKFILL BUT STILL ALLOW WATER TO INFILTRATE INTO THE SYSTEM.  THE WOVEN
GEOTEXTILE IS DURABLE ENOUGH TO ALLOW JETTING TO CLEAN THE SEDIMENT ROW.

3. INSPECTION AND MAINTENANCE:  INSPECTION OF THE SYSTEM SHOULD OCCUR BIANNUALLY TO ENSURE
LARGE AMOUNTS OF SEDIMENT OR DEBRIS HAVE NOT BEEN DEPOSITED IN THE SEDIMENT ROW.  DURING
THE FIRST YEAR INSPECTION SHOULD OCCUR MORE FREQUENTLY DUE TO CONSTRUCTION SEDIMENT
LOADING.  TO CLEAN THE SYSTEM, A JET/VAC PROCESS CAN BE USED TO REMOVE SEDIMENT AND DEBRIS
FROM THE SEDIMENT ROW.  FOR MORE INFORMATION, REFER TO PRINSCO'S "RETENTION/DETENTION
CLEANING AND MAINTENANCE" TECHNICAL NOTE.

4. ACCESS PIPE:  PRINSCO RECOMMENDS A 24 INCH (600 mm) DIAMETER ACCESS PIPE TO THE SEDIMENT ROW.
CONTACT YOUR LOCAL SALES REPRESENTATIVE WITH ANY QUESTIONS.

12" (300 mm) MIN

9'-9"
(2.97 m)

MIN

r t 



THIS DETAIL DEPICTS RECOMMENDED INSTALLATION PRACTICES  AND IS NOT INTENDED TO SUPERSEDE ANY NATIONAL, STATE OR LOCAL
SPECIFICATIONS.  PRINSCO BEARS NO RESPONSIBILITY FOR ANY ALTERATIONS, REVISION AND/OR DEVIATION FROM THIS STANDARD
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DRAWING NUMBER:

SCALE:
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SCOUR PROTECTION1

INLET MANIFOLD

END CAP

 ASSEMBLY DIRECTION

FOUNDATION STONENON-WOVEN GEOTEXTILESCOUR PROTECTION1

NOTES:
1. SCOUR PROTECTION SHOULD USE A WOVEN GEOTEXTILE.

GEOTEXTILE SHOULD MEET AASHTO M288 CLASS 1 SPECIFICATION.

2. SCOUR PROTECTION IS ONLY NEEDED WITH CHAMBER ROWS CONNECTED TO
THE INLET MANIFOLD.

12" (300 mm) MIN

15.0' (4.57 m) MIN

8" (200 mm) MIN

12" (300 mm) MIN
SPACING

12" (300 mm) MIN
INSERTION

INLET MANIFOLD
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COVER JOINT BETWEEN PIPE AND
END CAP WITH NON-WOVEN GEOTEXTILE



TABLE 1
CORED HOLE SIZE ESTIMATES

(CONFIRM DIMENSIONS PRIOR TO CUTTING)

CONNECTION 4" (100 mm) PVC
INSPECTION PORT

6" (150 mm) PVC
INSPECTION PORT

8" (200 mm) PVC
INSPECTION PORT

10" (250 mm) PVC
INSPECTION PORT

PVC SDR 35* ~4-1/4" (108 mm) hole
centered in valley of

corrugation.

~6-3/8" (162 mm) hole
centered in valley of

corrugation.

~8-1/2" (216 mm) hole
centered on corrugation

crest.

N/A

PVC SCH 40* ~4-5/8" (117 mm) hole
centered in valley of

corrugation.

~6-3/4" (172 mm) hole
centered in valley of

corrugation.

~8-3/4" (222 mm) hole
centered on corrugation

crest.

N/A

QWIKSEAL 5" (125 mm) hole centered
in valley of corrugation.

Not Recommended Not Recommended N/A

EZ-TEE 4-1/2" (114 mm) hole
centered on corrugation

crest.

6-1/2" (165 mm) hole
centered on corrugation

crest.

8-3/4" (222 mm) hole
centered on corrugation

crest.

10-7/8" (276 mm) hole
centered on corrugation

crest.
*CONFIRM O.D. OF PIPE PRIOR TO CUTTING TO ENSURE HOLE IS TIGHT FITTING AROUND PVC PIPE. CUT HOLE TO MATCH O.D. AS CLOSE AS POSSIBLE.

THIS DETAIL DEPICTS RECOMMENDED INSTALLATION PRACTICES  AND IS NOT INTENDED TO SUPERSEDE ANY NATIONAL, STATE OR LOCAL
SPECIFICATIONS.  PRINSCO BEARS NO RESPONSIBILITY FOR ANY ALTERATIONS, REVISION AND/OR DEVIATION FROM THIS STANDARD
DETAIL.  PRINSCO HAS NOT PERFORMED ANY ENGINEERING OR DESIGN SERVICE FOR THIS PROJECT.  THE DESIGN ENGINEER SHALL
REVIEW THESE DETAILS PRIOR TO CONSTRUCTION TO VERIFY SUITABILITY.  © PRINSCO, INC.
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HYDROSTOR
HS290 CHAMBER

PVC BELL3 OR TAPPED CONNECTION2

TRAFFIC RATED  BOX

INSPECTION PORT1

CONCRETE COLLAR

SOLID COVER OR GRATE

    8" (200 mm) MIN

PVC BELL
CONNECTION DETAIL

CORED HOLE5

PVC PIPE4

TAPPED
CONNECTION

CORED HOLE5

TAPPED CONNECTION

18" (450 mm) MIN WIDTH8" (200 mm)
 MIN THICKNESS

PVC PIPE4

PVC BELL3

CORE HOLE IN CHAMBER
(SEE NOTE 5 & TABLE 1)

PVC PIPE4

1. REFER TO TABLE 1 FOR DETAILS.
2. TAPPED CONNECTION CAN CONSIST OF EZ-TEE, QWIKSEAL, OR APPROVED ENGINEERING

EQUIVALENT.
3. PVC FITTING CAN CONSIST OF BELL OR OTHER  CONNECTION WHICH PREVENTS PIPE FROM

SLIDING INTO THE CHAMBER. ALL PVC FITTINGS TO BE SOLVENT CEMENTED.
4. PVC MAY BE EITHER SDR 35 OR SCH 40.
5. HOLES SHOULD BE CUT WITH A HOLE SAW, ALTHOUGH A RECIPROCATING SAW MAY BE

NEEDED FOR 6" AND 8" HOLES ON THIS CHAMBER. IF NEEDED, START WITH SMALLER HOLE AND
SLOWLY CUT OUT MORE EVENLY FROM SIDES UNTIL TIGHT FIT OF CONNECTION IN HOLE.

CENTERED IN VALLEY OF CORRUGATION
CONNECTION DETAIL

CENTERED ON CORRUGATION CREST
CONNECTION DETAIL

_l 
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THIS DETAIL DEPICTS RECOMMENDED INSTALLATION PRACTICES  AND IS NOT INTENDED
TO SUPERSEDE ANY NATIONAL, STATE OR LOCAL SPECIFICATIONS.  PRINSCO BEARS NO
RESPONSIBILITY FOR ANY ALTERATIONS, REVISION AND/OR DEVIATION FROM THIS
STANDARD DETAIL.  PRINSCO HAS NOT PERFORMED ANY ENGINEERING OR DESIGN
SERVICE FOR THIS PROJECT.  THE DESIGN ENGINEER SHALL REVIEW THESE DETAILS
PRIOR TO CONSTRUCTION TO VERIFY SUITABILITY.  © PRINSCO, INC.
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Chamber Specifications

Chamber Size (L x W x H) 51.8" x 100.5" x 59.5"
(1,317 x 2,554 x 1,511 mm)

Installed Length 48.3" (1,227 mm)

Chamber Storage 109.6 ft3 (3.10 m3)

Min. Installed Storage* 164.5 ft3 (4.66 m3)

 Weight / Chamber 112 lbs (50.80 kg)

Chambers / Pallet 10

Approx. Weight / Pallet 1,350 lbs (612 kg)

End Cap Specifications

End Cap Size (L x W x H) 35.0" x 94.0" x 59.3"
(889 x 2,388 x 1,506 mm)

Installed Length 32.4" (823 mm)

End Cap Storage 39.6 ft3 (1.12 m3)

Min. Installed Storage* 114.46 ft3 (3.10 m3)

 Weight 79.9 lbs (36.24 kg)

*ASSUMES 12" (300 mm) STONE ABOVE CHAMBERS/END CAPS, 9" (230 mm) OF STONE FOR FOUNDATION STONE, 9" (230 mm) OF STONE BETWEEN
CHAMBERS/END CAPS, 12" (150 mm) OF STONE PERIMETER IN FRONT OF END CAPS AND 40% STONE POROSITY.

 59.5"
(1,511 mm)

100.5"
(2,554 mm)

48.3"
INSTALLED
(1,227 mm)

  51.8"
(1,317 mm)

94.0"
(2,388 mm)

59.3"
(1,506 mm)

35.0"
(889 mm)

32.4"
INSTALLED

(823 mm)
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APPENDIX D
Soils Information

Kimley>>> Horn 
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