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Appendix 1: Maps and Site Plans 

Location Map, WQMP Site Plan and Receiving Waters Map 
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Appendix 2: Construction Plans 

Grading and Drainage Plans 
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Appendix 3: Soils Information 

Geotechnical Study and Other Infiltration Testing Data 
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INFILTRATION BASIN 1 AMENDED SOIL SPECIFICATIONS 

• AMENDED SOIL TO HAVE A PH BETWEEN 5.5 TO 6.5., ORGANIC CONTENT BETWEEN 1.5% TO 3%, 
SAND CONTENT BETWEEN 45% TO 60%, AND CLAY CONTENT LOWER THAN 12%. 

CONTRACTOR SHALL SUBMIT SOIL TESTS RESULTS TO ENGINEER, ONE TEST PER BIO-CELL. TEST 
SHALL INCLUDE THE FOLLOWING: 

1) GRANULOMETRIC ANALYSIS (SAND, SILT AND CLAY) PER WEIGHT (SAND BETWEEN 45-60%; 
CLAY LESS THAN 12%) 

2) PH (5.5 TO 6.5) 
3) PERCENTAGE OR ORGANIC MATIER IN THE SOIL (1.5% TO 3%) 
4) DETERMINATION OF SOLUBLE SALT CONTENT (LESS THAN 500 PPM) 
5) SATURATED HYDRAULIC CONDUCTIVITY TEST (HIGHER THAN 0.5 IN/HR) 
6) DEPTH OF REMOVAL: 2.5 FEET 

• MULCH PER LANDSCAPE PLANS AND SPECIFICATIONS. CONTRACTOR SHALL NOT ADD TOP SOIL 
TO INFILTRATION AREAS. 
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i~tr GeoMat Testing Laboratories, Inc. 

Soil Engineering, Environmental Engineering, Materials Testing, Geology 

TO: 

October 27, 2015 

Steven Walker Communities 
7111 Indiana Avenue, Suite 300 
Riverside, California 92504 

Project No. 15101-01 

SUBJECT: Basic Soil Infiltration Testing Report, Hawthorn Heights Project, Single-Family 
Homes, APN 227-130-025, City of Riverside, California 

Introduction 

This report provides a summary of the geotechnical engineering services conducted to support 
evaluation of the feasibility of infiltration at the subject site. The purpose of our services was to 
complete four insitu infiltration tests utilizing percolation testing procedure in boreholes to evaluate 
the feasibility of infiltration for disposal of stormwater runoff following the falling head method. 

Available Documents 

A site plan prepared by SDH and Associates was provided to us for 56 lot subdivision. The plan 
shows three possible locations for an infiltration basin(s). 

Proposed Soil Infiltration Facility 

Tentatively infiltration basin(s) are proposed. 

Scope of Services 

GeoMat Testing Laboratories, Inc. was retained to provide geotechnical engineering services to 
support the project. Our scope of work consisted of the following specific tasks: 

1) Drill deep exploratory borehole. 

2) Complete four infiltration tests at the site utilizing the shallow boring percolation testing per 
Riverside County Environmental Health Department procedures. The tests were completed 
in general accordance with the falling head method. 

3) Complete laboratory gradation analysis and testing of selected soil sample. 

4) Complete data analysis. 

5) Preparation of this report summarizing our findings, conclusions, and recommendations. The 
report includes: 

9980 Indiana Avenue• Suite 14 • Riverside• California• 92503 • Phone (951) 688-5400 •Fax (951) 688-5200 
www.geomatlabs.com, contact: e-mail: geomatlabs@sbcglobal.net 
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• Site plan showing the location of exploratory borehole and infiltration tests. 
• Summary of site conditions observed at the testing locations. 
• Results of the laboratory testing. 
• Discussion of the results of insitu infiltration testing. 

Project No. 15101-01 
October 27, 2015 

• A discussion of the surficial soil and anticipated groundwater conditions at the site. 
• Evaluation of the feasibility of infiltration. 
• Recommendations for infiltration facility. 

Existing Site Conditions 

Currently, the subject site is a vacated elementary school site. School buildings, school building 
equipment, asphalt and concrete pavement, school yard, storage sheds, etc. remains onsite. The 
site area is approximately 7(±) acres. The site is bordered from the north by Indiana Avenue, the 
south by railroad tracks, the east by group of older single family homes, and the west by vacant 
land. Indiana Avenue is a fully developed road. 

Groundwater 

Groundwater study is not within the scope of this work. Groundwater was not observed in the 
test borings at the time of field exploration. These observations represent groundwater 
conditions at the time of the field exploration and may not be indicative of other times, or at 
other locations. Depth to groundwater is not expected to impact site development 

State Department of Water Resources shows shallowest groundwater on November 2011 at 
29.6 feet (elevation 754.5) below ground surface in well 339251 N1174342W001 . 

The well measuring program for regional water Districts maintained by Hydrologist Steven Mains 
shows shallowest groundwater On January 2001 at 43 feet (elevation 768.3) below ground 
surface in well 3S5W07J002S and at 46.1 feet (elevation 759.6) below ground surface on 
June 2006 in well 3S5W188. 

The USGS Groundwater Watch website (http://groundwaterwatch.usgs.gov/countymap) was 
searched for groundwater records; none found. 

The potential for rain or irrigation water locally seeping through from adjacent areas cannot be 
precluded. Our experience indicates that surface or near-surface groundwater conditions can 
develop in areas where groundwater conditions did not exist prior to site development, especially 
in areas where a substantial increase in surface water infiltration results from landscape irrigation 
and stormwater infiltration systems. 

In addition, changes in local or regional water and management patterns, or both, can significantly 
raise the water table or create zones of perched water. We therefore recommend that landscape 
irrigation be kept to the minimum necessary to maintain plant vigor and any leaking 
pipes/sprinklers, etc. should be promptly repaired. 

GeoMat Testing Laboratories Page 2 
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Project No. 15101-01 
October 27, 2015 

The depth to the groundwater may fluctuate with seasonal changes and from one year to the next. 
We have no way of predicting future groundwater levels or perched water due to increase in 
surface water infiltration from rainfall or from landscape irrigation. Subdrains, horizontal drains, 
toe drains, French drains, heel drains or other devices may be recommended in future for graded 
areas that exhibit nuisance water seepage, past evidence for shallow water, or areas with a 
potential for future shallow/surface water 

Exploratory Boreholes 

One deep exploratory borehole was drilled on October 24, 2015 to a maximum depth of 15 feet 
below ground surface. The boreholes were drilled utilizing a CME 45 drill rig equipped with 6 inch 
hollow stem augers. A field engineer from this office observed the drilling and prepared the boring 
logs. The logs of the boreholes are included with this report. 

Soil Sampling and Laboratory Testing 

Bulk soil samples were obtained from the bottom of percolation holes for laboratory classification. 
Laboratory sieve analysis was performed for the collected soil samples. The soil classifications 
are in conformance with the Unified Soil Classifications System (USCS), as outlined in the 
Classification and Symbols Chart (Appendix B). 

A summary of our laboratory testing is presented in Appendix C. 

Percolation Testing Method 

The four test holes were drilled with a mobile drill rig. A 3-inch-diameter perforated PVC casing 
wrapped with filter fabric was placed in the borehole. Pea gravel was placed below and around 
the pipe for stability of the borehole. 

The boreholes were presoaked prior to the percolation testing. Presoaking was conducted 
using five gallon water bottles. Five gallons of water was absorbed in few minutes in test holes 
P-2, P-3, and P-4. Additional presoaking water was introduced to facilitate for reasonable test 
reading interval. Based on field observations and testing, the material was evaluated to be 
permeable and met the sandy soil criteria. Infiltration testing was conducted on the same day 
after presoaking. Infiltration testing was conducted for at least one hour with readings taken 1 O 
minutes apart from a fixed reference point. The measurements were taken by filling up the test 
hole with water and allowing the water to percolate. The drop of water level was recorded every 
10 minutes. A wrist watch was used to record the time measurements. 

Test hole P-1 did not meet the sandy soil criteria. Infiltration testing for this test hole was 
conducted the next day after presoaking. Testing was conducted for six hours with readings 
taken 30 minutes apart from a fixed reference point. The measurements were taken by filling up 
the test hole with water and allowing the water to percolate. The drop of water level was 
recorded every 30 minutes. A wrist watch was used to record the time measurements. 

GeoMat Testing Laboratories Page 3 
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Infiltration Test Results 

Project No. 15101-01 
October 27, 2015 

Infiltration tests were conducted betyween 43 and 67 inches below ground surface. The following 
summarizes the result of the infiltration feasibility study. 

Test No. 
Depth Below Percolation Rate Adjusted Infiltration % Passing 

Surface (in/hr) Rate (in/hr) No. 200 Sieve 
P-1 43" 7.5 0.8 44 
P-2 45" 24 2.5 42 
P-3 52" 22.5 2.3 46 
P-4 67" 72 10.3 48 

The percolation rate is the rate in horizontal and vertical direction. This rate is adjusted using 
Porchet Method for horizontal water infiltration. Refer to Appendix D for test results. 

A safety factor should be applied to this rate by the design engineer. Safety factor discussion is 
in the following paragraph. 

Factors of Safetv 

Long-term infiltration rates may be reduced significantly by factors such as soil variability and 
inaccuracy in the infiltration rate measurement. The correction factor for site variability is between 
3 and 10. Safety factors for operating the system, maintenance, siltation, biofouling, etc. should 
also be considered by the design civil engineer at his discretion. Minimum safety factor required 
by the County of Riverside for tests conducted when deep exploratory borehole has been drilled 
at.the site is 3. 

Conclusions/Recommendations 

• In our opinion, water infiltration at the site is expected to be fast in the upper five feet of soil. 

• The test results may be utilized when the bottom of the infiltration system will be located within 
the alluvial soil observed/tested. Should this system be located in a different soil type, the 
infiltration characteristics will be different than those observed during the infiltration testing. 
The infiltration rate recommended above is based on the assumption that only clean water will 
be introduced to the subsurface profile. Any fines, debris, or organic materials could 
significantly impact the infiltration rate. 

• The planned infiltration system should extend vertically into native soil. 

• Infiltration water should not be allowed to saturate subgrade of pavement, and shallow 
concrete structures including curb and gutter's subgrade soils. We recommend installing 
Stego wrap 15 mil barrier sheeting (or equivalent) around shallow concrete structures (ie curb, 
gutter, etc.) to the depth of proposed sub-base reservoir of porous pavement. The intent is to 
minimize saturating subgrades of such items. 

GeoMat Testing Laboratories Page 4 
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October 27, 2015 

• Filter fabric should be used whenever aggregates are placed against native soils. 

• Please note that soils in infiltration areas should not be subject to compaction during 
construction. 

• The proposed system by the civil engineer should be constructed and maintained in 
accordance with manufacturer guidelines. 

An important consideration for infiltration facilities is that, during construction, great care must be 
taken not to reduce the infiltrative capacity of the soil in the facility through compaction by heavy 
equipment or by using the infiltration area as a sediment trap. 

Infiltration facilities should be constructed late in the site development after soils (that might erode 
and clog the units) have been stabilized, or should be protected (by flagging) until site work is 
completed. 

Infiltration facilities should be sited with the following guidelines: 

INFILTRATION FACILITY SETBACKS 
Setback From Distance 
Prooerty Lines and Public Ria ht of Way 5feet 
Foundations 15 feet or within a 1: 1 plane drawn up from the 

bottom of foundation 
Slopes H/2, 5 feet minimum (H: is slooe heiaht) 
Private drinkina water wells 100 feet 

Ferrous metal pipes should be protected from potential corrosion by bituminous coating, etc. We 
recommend that all utility pipes be nonmetallic and/or corrosion resistant Recommendations 
should be verified by soluble sulfate and corrosion testing of soil samples obtained from specific 
locations during construction. 

If applicable, four to six inch diameter observation well(s), with locking cap, extending vertically 
into the system's bottom is suggested as an observation point. Observation well(s} should be 
checked regularly and after large storm event. Once performance stabilizes, frequency of 
monitoring may be reduced. 

GeoMat Testing Laboratories should observe the basin excavation. Additional laboratory testing 
including but not limited to grain size analysis, sand equivalent, sulfate content, etc should be 
conducted during construction. 

Use of this Report 

This report was prepared for the exclusive use of the addressee and his consultants for specific 
application to the proposed site. The use by others, or for the purposes other than intended, is at 
the user's sole risk. 

GeoMat Testing Laboratories Page 5 
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Project No. 15101-01 
October 27. 2015 

The findings, conclusions, and recommendations presented herein are based on our 
understanding of the project and on subsurface conditions observed during our site work. Within 
the limitations of scope, schedule, and budget, the conclusions and recommendations presented 
in this report were prepared in accordance with generally accepted geotechnical engineering 
principles and practices in the area at the time the report was prepared. We make no other 
warranty either expressed or implied. 

We appreciate this opportunity to provide geotechnical services on this project and look forward to 
assisting the Project Team as the design progresses. If you have any questions or comments 
regarding the information contained in this report, or if we may be of further services, please call 
us at (951) 688-5400. 

Submitted for GeoMat Testing Laboratories, Inc. 

~~\\MD.&, 

Haytham Nabilsi, GE 2375 
Principal Engineer 

Distribution: 

Attachments: 

[3] Addressee 

Figure 1 
Plate 1 

Appendix A 
Appendix B 
AppendixC 
Appendix D 
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Site Location Map 
Infiltration Test Location Map 

References 
Exploratory Borehole Logs 
Laboratory Test Results 
Infiltration Data/Graph 

Art Martinez 
Project Engineer 
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( ; I \ / I\ \ I . \ ( )/ / \ DRILLING NOTES 

DM1.lllli .. u.Lm nmotJ 'The Standard Penetration Test is 
conlilcled in conjunction with 1he split· 
barrel sampling procedure. The 'N' 
value corresponds to Ille number of 
blows reqlired lo drive the last 1 fool 
(0.3ml ol an 18 in. (0.46111) long, 2 in. 
[51mm) O.D. split-barrel sampler with a 
140 lb. (63.S kg) hammer faling a 
distance or 30 in. (0.76m). The Slandard 
Penetralion Test is earned out accoiding 
to ASTM D-1586. (See 'N" Value below.) 

Water leYels indicated on Ille boring logs are levels measured in 1he borings 
at Ille times incicated. In permeable materials, Ille inc:i:aled levels may rellecl 
the locatio11 of groundwater. In low permeability r.oils, the ac:curate determination 
of grounct.vater leYels is not possible wi1h only Shott·term observalions. 

WATER LEVEL OBSERVATION DESIGNATION 
W.D. While Drilling 
A.B. After Boring 
B.C.R. Before Casing Removal 
A.C.R. Alter Casing Removal 
24 hr. Water level taken approximately 24 hrs. after boring completion 

AS 
cs 
DB 
HA 
HS 
PA 
RB 
SS' 
ST 
WB 

CR 

Auget Sa~!e 
Con1inuous Sampler 
Diamond Bit -NX unless olherwise noted 
Hand Auget 
Hollow Siem Auger 
Power Auger 
Roe.It 811 
Spfit-Batrel 
Shelby Tuhe - 2" (51m!1lunless otherwisenOled 
wash Bore 

Celfornia Ring Sampler 3• O.D., Lined with 2.s•x1• Rings 

SOIL PROPERTIES & DESCRIPTIONS 

TUl'UIE 

PARTICLE 
Clay 
$ijt 

Sand 
Gravel 
Cobbles 
Boulders 

<0.002mm 
< #200Sieve 

SIZE 

#4 to '200 Sieve 
3 in. 10 #4 Sieve 
12 in. lo 3 In. 
> 12in. 

caESIVEIOU 

{<0.002mm) 
(0.075mm) 
(4.75 to 0.075 nvn) 
(75 mm lo 4.75 mm) 
(300 mm to 75 mm) 
{300mm) 

ClllPOllTIOll 

SANO & GRAVEL 

Description 
trace 
with 
modiler 

FINES 

Description 
ttace 
with 
modifier 

CONSISTENCY UNCONFINED COMPRESSiVE STRENGTH (Ou) 
(psi) (kPa) 

Very Solt <500 {< 24) 
Solt 500-1000 (24 - 48) 
Medium 1001 ·2000 (48· 96) 
Stiff .2001 · 4000 (96 · 192) 
Very Stiff 4001 · ·8()00 (192 . 383) 
Hard > 80()1 (> 383) 

% by Dry Weight 
< 15 
15 - 29 
>30 

% by Dry Weight 
<5 
5 · 12 
;o 12 

PLASTICITY 

Description 
Lean 
lean to Fat 
Fat 

Soil descriptions are based on the UM!ed Soi Classification System (USCS) as oi.61ed 
in ASTM Desq1atlons D-2487 and D-2488. The uses group symbol shown on the boring 
logs corraspond to the groop names isled below. The description inckJdes SOil oonstituenls, 
~. re!aliw deo,gty, OOor and other awq>ria!e descti¢.'e tenm_ Geologic 
~lion ol tmock, ~ encoonte.-ed, also rs soo.m tn the description coluim. 

llllCIUP STI90L _,, -

GW WeM Graded Gravel CL Lean Clay 
GP Poorly Graded Gravel ML Silt 
GM Silly Gravel OL Organic Clay or Silt 
GC Clayey Chvel CH Fat Clay 
SW Wei Graded~ MH Elasti:Silt 
SP PoOOy Graded Sand OH Organic Clay or Silt 
SM Silty Sand PT Peat 
SC Clayey Sand CL-CH Lean to Fat Clay 

Cohessive Soils catlE- ESS SOILS 
Consistenacy "N" value 

RELATIVE DENSITY "N"VALUE' 
VorySoft <2 Very Loose 0-3 

Liquid l.fnit (%) 
Soft 2-4 Loose 4-9 Medium ~ 

<45% Still(Flrm) S-15 Medium Dense 10-29 
45to49% Vory Stiff fJtl'/ Firm) 16.311 Dense 30. 49 
.<!50% H•d >30 Very Dense ~50 

BEDROCK PROPERTIES & DESCRIPTIONS 
IOCI ~ -a1111111QD••) 

DESCRtPTlON OF ROCK QUALITY 
Very Poor 

ROD(%} 
0- 25 

25.50 
50 - 75 
75-90 
90- 100 

Poor 
Fair 
Good 
Excellent 

'"ROD is defined as the total length of sound core rieces, 4 irdles (102mm) or greater In 
lellglh, expressed as a percenlage ol 1he total lengtll cored. ROD provides an indcatioo of the 
integrily of the rock mass and relative extent of seams and bedding planes. 

SlighUy Wealherad 
Weathered 
Highly Weathered 

SoUd 
Vug(I'/ 
Porous 
Cavernous 

Slight decompositioll of parent material in jOints and seams. 
Well-deYeloped and decomposed joints and seams. 
Roe.It highly decomposed, may be exlremetf broken. 

Conwns no YOids. 
Coniaining small pits or cavities< 112· (13mm). 
Containing numerous voicfs wlllCh may be interconnected. 
Containing cavities, sometimes qutte large. 

When classification of rOIX materials has been estinated from disturbed 
~. core sar'Jllles and peln>grapllic analysis may reYeal other rod< rypes. 

.... ' - aF CBBl'llllll 

LIMESTONE 
Hard 
Moderate!'( Hard 
Solt 

SHALE 
Hard 
Moderately Hard 
Soft 

SANDSTONE 
Well Cemented 
Cemented 
Poorly Cemented 

TERM 
VIKy Tl'ick Bedded 
Thick Bedded 
Medi.Im Bedded 
'f'tjnBedded 
Very Tlin Bedded 
Laminated 
TIWnt,. laminated 

Beddiig Planes 
Joint 
Seam 

Diflicuh to scratch with knife. 
Can scratch witli kntte but not wtth fingernail. 
Can be scratched with fingernail. 

Can scratch with kntte but not with fingernail. 
Can be sctatched with fingernail. 
Can be molded easily with fingers. 

Capable ol saaJching a knife blade. 
Can be scratched with knJe. 
Can be broken apart easily with fingers. 

THICKNESS linchesl THICKNESS Imm\ 
> 36 >915 
12·36 305 -915 
4- 12 102-305 
1- 4 25· 102 
OA -1 W·3 
0.1-0.4 2.5-10 
<0.1 <2.5 

Planes diYQng lhe lrdviclral layera, beds or strala of rocks. 
Fl'ilcture in rod\, genetaltf more Of less ¥elbl or lrans'lelse to the bedd'ing. 
~ies ID bedding ~ wifh an Ll1Sjll!Ci!ied dqee of wealher'1g. 
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BO RH OLE LOG BH-1 Sheet 1 OF I 1 
Date 10/24/2015 

Project No. 15101-01 Drilling Co. Geo Mat 

( 
Project Steven Walker Homes - Hawthorne Heights Sampler Cal Mod. And SPT 

Client Steven Walker Homes Method Hollow Stem 

location APN 227-130-025, Riverside, California Hammer Type 1401b 

Coodinate Surface Elev. 

Notes Total Depth 15' 

Type/Symbol Casing Split Spoon Ring Sampler gm ·-·-
Water Depth Casing Size Casing Dept 

l.D. s II R .. Date Time (ft) (in) Depth (ft) h (ft) symbol 

O.D. A 
' 

10/24/2015 None 

Length 

Hammer Wt. 

Hammer Fall 

Soll Sample Blows 

g 
QI 
u 

~ 
~ 

:I E E 
"' E E VISUAL MATERIAL CLASSIFICATION AND REMARKS :i: g E 0 E co .... 

~ Qi c: E ..f " m 0 ... 0 "' "' ~ "' jJ. 0 <t m .,. c z "' :I 0 ::i .. ..c C'I 
..c .Q .Q ..c ...; .t CIO iii <O ... 0 a c. "' E a. "' > !:!! E "' N g > 0 -;:;" ·a t: QI OJ Q, 

::i ., 6 <O ~ 
0 w ~ > "' 2: z ~ ~ {!!. Ill z "' 0 .... m 0 

( 

"» .... 
SILTY SAND (SM) 0 •,/'•,/ ,.-:;. 

1 ~ .... medium brown silty sand, moist ... ,,, .... 
2 

..... ..... . .,, ... .... 
3 

.... .,, 
-:;.-::. ..... 

4 ...... 
1-..... -r.,, •.• T s .... R 4 5 7 8 loose 8 124 'l ... '" .A 1::::;. 

6 i-.· .... becoming more coarse grained 
·~··· .... 

7 
...... ,. ..... 
•-'•-> 

8 ·=· WEU-GRADED SAND (SW) 

9 .•: gray-brown sand with silt, dry 

10 :·: R T s 8 11 12 medium dense 2 111 A 
11 •:• % Passing No. 200 Sieve = 3 

12 
·=· 13 .•: 

14 
r.-... ; SILTY SAND (SM) .... ,, 
1•1 .. 1 

~IJ 15 1-;;~; s 8 10 10 20 medium brown silty sand, moist 6 

16 medium dense 

17 % Passing No. 200 Sieve"' 21 

18 

19 

20 

21 

22 

23 

24 

( 
The stratification lines represent the approximate boundary lines between soil and rock types. In-situ, the transition may be gradual. 
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APN: 227 -130-025 
Riverside, California 

Project No. 15101-01 
October 27, 2015 

LABORATORY TEST RESULTS 

U.S. Standard Sieve Opening in Inches U.S. Standard Sieve Numbers Hydrometer Results 
20 643 HI '!.'h'4 #4 10 16 20 30 40 50 100 200 0% 

·- 10% 

20% 

100% 
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Grain Size in Millimeters 

I Cobbles I Sands I Gravels 
Silts 

Coarse Fine I Coarse I Medium I Fine I 
Date : 10/24/15 

Sample#: 
Sample ID: B-1 @ 1 O' 

Source: Cal Ring 

Dio-0.26 
030 = 0.78 
0 60 = 1.66 
Cc= 1.40 
Cu- 6.35 Proje<:t: Steven Walker Communities - Hawthorne Heights 

Location: APN: 227-130-025 Liquid Limit= n/a 
Plastic Limit= n/a 

Plasticity Index= n/a 
Boring#: B-1 

Depth: 10' 
1...oarse Actual interpolated 
Section Cumulative Cumulative 

l<"ines 
Section 

Classification 
SW, Well-graded Sand 

Specifications 
custom specs 1 

Fineness Modulus 
3.34 

Actual 
Cumulative 

n--'S"'ie-v-e"S,.,.ize----, Percent Percent ~~S~p-ec-s-~~S~p-ec-s--4--~-~--~ Sieve Size Percent 
US Metric Passing Passing Max Min us Metric Passing 

6.00" 150.00 100.0% #4 4.750 99.5% 
4.00" 100.00 100.0% #8 2.360 80.5% 
3.00" 75.00 100.0% #10 2.000 
2.50" 63.00 100.0% # 16 1.180 45.9% 
2.00' 50.00 I 00.0% #20 0.850 
1.75' 45.00 100.0% #30 0.600 22.8% 
1.50" 37.50 100.0% #40 0.425 
1.25" 3 1.50 100.0% #50 0.300 11.5% 
1.00" 25.00 100.0% 100.0% #60 0.250 
7/8" 22.40 100.0% #80 0.180 
3/4' 19.00 100.0% 100.0% #100 0.150 5.8% 
5/8" 16.00 100.0% #140 0.106 
112" 12.50 100.0% 100.0% #170 0.090 
3/8" 9.50 100.0% 100.0% #200 0.Q75 3.4% 
114" 6.30 99.7% #270 0.053 
#4 4.75 99.5% 99.5% 

I Interpolated 
Cumulative 

Percent 
Passing 
99.5% 
80.5% 
69.9% 
45.9% 
32.8% 
22.8% 
16.2% 
11.5% 
9.6% 
6.9% 
5.8% 
4.4% 
3.9% 
3.4% 

Clays 

%Gravel 
0.49% 
%Sand 

96.10% 
%Silt& Clay 

3.41% 
Sample Moisture 

1.9% 

Specs Specs 
Max Min 
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APN: 227-130-025 
Riverside, California 

Project No. 15101-01 
October 27, 2015 

LABORATORY TEST RESULTS 

U.S. Standard Sieve Opening in Inches U.S. Standard Sieve Numbers Hydrometer Results 

100% 20 fl 4 3 1% ~4 % % #4 10 16 20 30 40 50 100 200 0% 
I 

~ 90% I -- -------- 10% -----

I I 80% -·· - - 20% I 

"' 70% I I 
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:E \ _J 1: 
C) 

60% 40% 
C'l 

~ \ ± ·a; 

i 3: 
~ 50% 50% >. I .0 
C) ---.. --t "O c 40% 60% Q) ·u; c 
!/) 

~ "' 30% Cl. ~- ~~·-·~-.. ~-- ~ -------- 70% a::: 
~ I\. '$. 0 

20% -- ------ --- 80% 

10% 
.. __ _L_ 

----r- 90% I 
0% i 

100% 
1000 100 10 1 0.1 0.01 0.001 

Grain Size in Millimeters 

I Cobbles 
Gravels I Sands I Silts I Clays 

Coarse Fine I Coarse I Medium I Fine I 

Date : 10/24115 Dio - 0.04 Classification %Gravel 
Sample#: 030 = 0.11 SM, Silty Sand 0.26% 

Sample ID: B-1 @ 15' Dw = 0.26 % Sand 
Source: Standard Cc= 1.38 Specifications 79.01% 
Project: Steven Walker Communities - Hawthorne Heights Cu- 7.25 custom specs I % Silt&Clay 

Location: APN: 227-130-025 Liquid Limit-'< n/a 20.72% 
Boring#: B-1 Plastic Limit-'< n/a Fineness Modulus Sample Moisture 

Depth: 15' Plasticity Index= n/a 1.27 6.4% 
coarse Actual I Interpolated Nnes Actual 11nterpo1atea 
Section Cumulative Cumulative Section Cumulative Cumulative 

Sieve Size Percent Percent Specs Specs Sieve Size Percent Percent Specs Specs 
us Metric Passing Passing Max Min us Metric Passing Passing Max Min 

6.00" 150.00 100.0% #4 4.750 99.7% 99.7% 
4.00" 100.00 100.0% #8 2.360 95.2% 95.2% 
3.00'' 75.00 100.0% #IO 2.000 93.4% 
2.50" 63.00 100.0% #16 1.180 89.2% 89.2% 
2.00" 50.00 100.0% #20 0.850 85.7% 
1.75" 45.00 100.0% #30 0.600 83.1% 83.1% 
1.50" 37.50 100.0% #40 0.425 73.9% 
1.25" 31.50 to0.0% #50 0.300 67.3% 67.3% 
l.00" 25.00 100.0% 100.0% #60 0.250 57.6% 
7/8" 22.40 100.0% #80 0.180 44.1 % 
314" 19.00 L00.0% 100.0% #JOO 0.150 38.4% 38.4% 
518" 16.00 100.0% #1 40 0.106 28.0% 
112' 12.50 100.0% 100.0% #170 0.090 24.3% 
3/8" 9.50 t00.0% 100.0% #200 0.075 20.7% 20.7% 
1/4" 6.30 99.8% #270 0.053 
#4 4.75 99.7% 99.7% 
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APN: 227-130-025 
Riverside, California 

Project No. 151 01-01 
October 27, 2015 

LABORATORY TEST RESULTS 

U.S. Standard Sieve Opening in Inches U.S. Standard Sieve Numbers Hydrometer Results 

100% 20 B 4 3 114 ¥. lS ¥. #4 10 16 20 30 40 50 100 200 0% 

~-· I 
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I 90% -- 10% 

80% J - -- 20% I I ! 
70% I i 

30% 
:E I I " I :E 
Cl 

60% -- 40% .!2> 

~ I '\j r---- Q) 

s: 
~ 50% . --

I'. 50% >. .c 
Ol "O c 40% ---~-·--- ·- ···- 60% Q) ·;;; c 
ti) ro l'O 

30% - Qj a.. ----·--" - 70% a: 
*- I ~ 

20% ·- 80% 
0 

10% -- -~--~ -- - 90% 

0% 100% 
1000 100 10 1 0 .1 0 .01 O.OU1 

Grain Size in Millimeters 

I Cobbles 
Gravels Sands I 

Silts I Clays 
Coarse Fine Coarse I Medium I Fine I 

Date : 10/24/15 Dia- 0.02 Classification %Gravel 
Sample#: D30= 0.05 SM, Silty Sand 0.60% 

Sample ID: P-1 @43'' D6o= 0.17 %Sand 
Source: Bulk Cc= 0.92 Specifications 55.58% 
Project: Steven Walker Communities - Hawthorne Heights Cu- 9.77 custom specs I %Silt&Clay 

Location: APN: 227-130-025 Liquid Limit= n/a 43.82% 
Boring#: P-1 Plastic LimiL- n/a Fineness Modulus Sample Moisture 

Depth: 43" Plasticity Index= n/a 1.07 7.9% 
(.;oarse Actual 11nterpo1atea Nnes Actual lnterpolatea 
Stction Cumulative Cumulative Section Cumulative Cumulative 

Sieve Size Percent Percent Specs Specs Sieve Size Percent Percent Specs Specs 
us Metric Passing Passing Max Min us Metric Passing Passing Max Min 

6.oo· 150.00 100.0% #4 4.750 99.4% 99.4% 
4.oo· 100.00 100.0% #8 2.360 96.9% 96.9% 
3.00" 75.00 100.0% 11 10 2 .000 94.3% 
2.50" 63.00 100.0% # 16 1.180 88.4% 88.4% 
2.00" 50.00 100.0% #20 0.850 83.5% 
1.75" 45.00 100.0% #30 Q.600 79.7% 79.7% 
I.SO" 37.50 l00.0% #40 0.425 74. 1% 
1.25" 31.50 100.0% #50 0.300 70.1% 70. 1% 
1.00" 25.00 100.0% 100.0% #60 0.250 66.3% 
7/8" 22.40 100.0% #80 0.180 61.0% 
3/4" 19.00 100.0% 100.0% #100 0.150 58.7% 58.7% 
518" 16.00 100.0% # 140 0.106 50.0% 
112" 12.50 100.0% 100.0% #170 0.090 46.8% 
3/8" 9.50 100.0% 100.0% #200 O.Q75 43.8% 43.8% 
1/4" 6.30 99.6% #270 0.053 
#4 4.75 99.4% 99.4% 
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APN: 227-130-025 
Riverside, California 

Project No. 15101-01 
October 27, 2015 

LABO RA TORY TEST RESULTS 

U.S. Standard Sieve Opening in Inches U.S. Standard Sieve Numbers Hydrometer Results 
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! 0% .,....~ ....... ~--'~--t~--'~~~~~~~~---------1~~---~~~.....-~~~~~~r--.............. ~_._~-1 100% 
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Grain Size in Millimeters 

I Cobbles 
Gravels I Sands I 

Coarse Fine I Coarse I Medium I Fine I 
Date : 10/24/15 D10 - 0.02 

Sample#: 030 = 0.05 
Sample JD: P-2 @45" DGo = 0.22 

Source: Bulk Cc= 0.71 
Project: Steven Walker Communities - Hawthorne Heights Cu- 12.69 

Location: APN: 227-130-025 Liquid Limit= n/a 
Boring#: P-2 Plastic Limit= n/a 

Depth: 45" Plasticity Index= n/a 

u assmcation 
SM, Silty Sand 

Specifications 
custom specs l 

Fineness Modulus 
l.24 

Silts I 

l.:oarse Actual 1 mterpo1atea Jtl nes Actua1 1nterpo1atea 
Section Cumulative Cumulative Section Cumulative Cumulative 

Clays 

Yo Uravel 
0.27% 
%Sand 

57.39% 
%Silt&Clay 

42.34% 
Sample Moisture 

6.7% 

n--- -,,.,.- ..,,.,..----, Percent Percent .--.... S,_p-ec_s_..--_,S,,_pe_c_s-+---s=i-ev_e_s=i-ze--~ Percent Percent .--~S-pe_c_s--.-=s_pe_c_s -JI Sieve S1ze 
us Metric 

6,00" 150.00 
4.00" 100.00 
3.00" 75.00 
2.50" 63.00 
2.00" 50.00 
1.75" 45.00 
l.50' 37.50 
1.25" 31.50 
l.00" 25.00 
7/8" 22.40 
3/4" 19.00 
5/8" 16.00 
112· 12.50 
3/8" 9.50 
1/4" 6.30 
#4 4.75 

Passing Passing Max Min US Metric Passing Passing Max Min 

100.0% 

100.0% 

100.0% 
100.0% 

99.7% 

100.0% #4 4.750 99.7% 99.7% 
100.0% #8 2.360 95.0% 95.0% 
100.0% #10 2.000 92.2% 
100.0% #16 I.!80 
100.0% #20 0.850 
100.0% #30 0.600 
100.0% #40 0.425 
!00.0% #50 0.300 
100.0% #60 0.250 
100.0% #80 0. 180 
100.0% #100 0.150 
I00.0% #140 0.106 
100.0% # 170 0.090 
100.0% #200 O.D75 
99.8% #270 0.053 
99.7% 

85.9% 

75.5% 

65.1% 

54.9% 

42.3% 

85.9% 
80.0% 
75.5% 
69.5% 
65.1% 
61.7% 
56.9% 
54.9% 
47.5% 
44.9% 
42.3% 
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APN: 227-130-025 
Riverside, California 

Project No. 15101-01 
October 27, 2015 

LABORATORY TEST RESULTS 

U.S. Standard Sieve Opening in Inches U.S. Standard Sieve Numbers Hydrometer Results 

100% 20 6 4 3 1~ ¥.. ~ % #4 10 16 20 30 40 50 100 ?00 0% 

I I ~ I ---f 90% 10% T-·---.. I 
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80% -·- I --1 
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I :E 
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~ I '\I I 40% 
~ I 
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""'-------------t 
----- ". i 

50% >. 
.0 

Cl "CJ c 40% 60% C1' ·u; 

=-f== 
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"' '(ij 
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30% . QI ll.. --~·-------- ·-- .. 70% er 
#. 'if!. 20% -------------- -

I 
-------- 80% 

10% 1--·- -- 90% 

0% ... 
100% 

1000 100 10 1 0.1 0.01 0.001 
Grain Size in Millimeters 

I Cobbles 
Gravels Sands I I Clays 

I Medium I Fine I 
Silts 

Coarse Fine Coarse 

Date : I 0/24/15 Dro - 0.02 CIRssification % Gravel 
Sample#: 030 = 0.05 SM, Silty Sand 0.16% 

Sample ID: P-3 @52" 060 = 0.16 %Sand 
Source: Bulk Cc= 0.91 Specifications 54.22% 
Project: Steven Walker Communities - Hawthorne Heights Cu~ 9.91 custom specs I %Silt&Clay 

Location: APN: 227-130-025 Liquid Limit= n/a 45.61% 
Boring#: P-3 Plastic Limit= n/a Fineness Modulus Sample Moisture 

Depth: 52" Plasticity Index= n/a 1.06 6.5% 
<.:oarse ACtua1 mterpo1ated rmes Actua1 I 1nterpo1ateo 
Section Cumulative Cumulative Section Cumulative Cumulative 

Sieve Stze Percent Percent Specs Specs Sieve Size Percent Percent Specs Specs 
us Metric Passing Passing Max Min us Metric Passing Passing Max Min 

6.00' 150.00 100.0% #4 4.750 99.8% 99.8% 
4.oo• 100.00 100.0% #8 2.360 96.8% 96.8% 
3.00" 75.00 100.0% #10 2.000 94.4% 
2.50" 63.00 100.0% #16 1.180 89.0% 89.0% 
2.00" 50.00 100.0% #20 0.850 83.8% 
1.7511 45.00 100.0% #30 0.600 79.8% 79.8% 
1.50" 37.50 100.0% #40 0.425 74.0% 
1.2511 31.50 100.0% #50 0.300 69.9% 69.9% 
1.00· 25.00 100.0% 100.0% #60 0.250 66.3% 
7/8" 22.40 100.0% #80 0.180 61.2% 
3/4" 19.00 100.0% 100.0% #100 0.150 59.1% 59.1% 
5/8" 16.00 100.0% #140 0.106 51.2% 
1/211 12.50 100.0% 100.0% #170 0.090 48.3% 
3/811 9.50 100.0% 100.0% #200 0,075 45.6% 45.6% 
114" 6.30 99.9% #270 0.053 
#4 4,75 99.8% 99.8% 
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APN: 227-130-025 
Riverside, California 

Project No.15101-01 
October 27, 2015 

LABORATORY TEST RESULTS 

U.S. Standard Sieve Opening in Inches U.S. Standard Sieve Numbers Hydrometer Results 

100% 20 6 4 3 1Vi % ~ % #4 10 16 20 30 40 50 100 ?00 0% 

.1 ~ 
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I I I 
.. 10% 

80% -- ! - 20% 

'\. 
70% 

"" 
30% 

E :.:: 
Ol 60% - 40% 

Ol 
"Qi \ I ~ ~ \. I 
~ 50% 1----·- ·· ~ 50% » 

.0 
Ol I 'O c 40% I 60% QJ 
'iii !------- c 

"' 1§ ca a... 30% ---- ------- 70% QJ er 
~ ~ 

20% --- 80% 
0 

10% ------·--··--··· -- -- -- 90% 

0% 100% 
1000 100 10 1 0.1 0.01 0.001 

Grain Size in Millimeters 

I Cobbles 
Gravels Sands I Silts I Clays 

Coarse Fine Coarse I Medium I Fine I 
Date : l 0/24/1 5 DID- 0.02 Classifiu ti on %Gravel 

Sample#: D30-= 0.05 SM, Silty Sand 0.00% 
Sample JD: P-4 @ 67" D6o= 0.13 %Sand 

Source: Bulk Cc= 1.1 I Specifications 52.27% 
Project: Steven Walker Communities - Hawthorne Heights Cu. 8.10 custom specs I %Silt&Clay 

Location: APN: 227-130-025 Liquid Limit= n/a 47.73% 
Boring #: P-4 Plastic Limit= n/a Fineness Modulus Sample Moisture 

Depth: 67" Plasticity Index= n/a 0.75 4.2% 
Coarse Actual , Interpolated l'mes Actual 1 mterpo1atea 
Section Cumulative Cumulative Section Cumulative Cumulative 

Sieve Size Percent Percent Specs Specs Sieve Size Percent Percent Specs Specs 
us Metric Passing Passing Max Min us Metric Passing Passing Max Min 

6.00'' lS0.00 100.0% #4 4.750 100.0% 100.0% 
4.00" 100.00 100.0% 118 2.360 98.5% 98.So/o 
3.00" 7S.00 100.0% #IO 2.000 97.4% 
2.50" 63.00 100.0% #16 1.180 94.7% 94.7% 
2.00" S0.00 100.0% #20 0.8SO 90.9% 
1.75" 4S.OO 100.0% #30 D.600 88.0% 88.0% 
I.SO" 37.50 100.0% #40 0.42S 82.5% 
1.25" 31.50 100.0% #SO 0.300 78.6% 78.6% 
I.OD" 25.00 100.0% 100.0% #60 0.250 74.2% 
7/8" 22.40 100.0% #80 0.180 68.0% 
3/4" 19.00 100.0% 100.0% #100 0.150 6S.4% 65.4% 
5/8" 16.00 100.0% #140 0.106 5S.0% 
1/2" 12.50 100.0% 100.0% #170 0.090 51.3% 
3/8" 9.50 100.0% 100.0% #200 O.D75 47.7% 47.7% 
114" 6.30 100.0% #270 0.053 
#4 4.7S 100.0% 100.0% 
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I Project No. 

! Proj. Location 

1 Drilling Date 
( 

!Testing Date 

CRITERIA TIME 

> .~ 
"'O:::; ~ 

~~~ 
Vl a 

0:00:00 

0:30:00 

0:00:00 

0:30:00 

0:00:00 

0:30:00 

0:00:00 

0:30:00 

0:00:00 
ro ...... 0:30:00 ro 
0 
...... 0:00:00 
VI 

~ 0:30:00 
c 
0 0:00:00 '.;:::; 
ro 

( 
0 0:30:00 u 
'-

0:00:00 <IJ 
a.. 

0:30:00 

0:00:00 

0:30:00 

0:00:00 

0:30:00 

0:00:00 

0:30:00 

0:00:00 

0:30:00 

*Porchet Method 

Cumulative Percolation 
lime (hr) (in/hr) 

0 8.00 

0.50 8.00 

1.00 8.00 

1.50 7.50 

2.00 7.50 

2.50 7.50 

3.00 7.50 

3.50 7.50 

( 
4.00 7.50 

4.50 7.50 

5.00 7.50 

5.50 7.50 

6.00 7.50 

PERCOLATION TEST - P-1 
15110-01 I Project Name I Hawthorne Hills School Site 

lndaian Avenue, Riverside 

10/24/2015 !soak Date I 10/24/2015 ISoak Method 

10/25/2015 I Borehole Size (in) I 6 !Test Depth (in) 

TIME 

INTERVAL 

(min) 

0:30:00 

30.00 

0:30:00 

30.00 

0:30:00 

30.00 

0:30:00 

30.00 

0:30:00 

30.00 

0:30:00 

30.00 

0:30:00 

30.00 

0:30:00 

30.00 

0:30:00 

30.00 

0:30:00 

30.00 

0:30:00 

30.00 

0:30:00 

30.00 

Infiltration 

(in/hr 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 

D0, INITIAL 

DEPTH TO 

WATER(ln) 

28 

28 

28 

28 

28 

28 

28 

28 

28 

28 

28 

28 

2.0 

1.8 

~1.6 
........ 
:§.1.4 

~ 1.2 
Ill 
a:. 1.0 
c 
~ 0.8 
~ 0.6 
i;: 
.E 0.4 

0.2 

0.0 

Dr, FINAL 

DEPTH TO 

WATER(in) 

32 

32 

31.75 

31.75 

31.75 

31.75 

31.75 

31.75 

31.75 

31.75 

31.75 

31.75 

I I I I 
I I 

.. .J I I 
I I I 
I I I 

_l_ll.L 
I I I 
I I I 
I I 
I I I 

0 

ilH, WATER 
AVERAGE 

PERC RATE 
WITTED 

DROP (in) 
DEPTH (in) 

(min/in) 

4 13 7.5 

4 13 7.5 

3.75 13.125 8.0 

3.75 13.125 8.0 

3.75 13.125 8.0 

3.75 13.125 8.0 

3.75 13.125 8.0 

3.75 13.125 8.0 

3.75 13.125 8.0 

3.75 13.125 8.0 

3.75 13.125 8.0 

3.75 13.125 8.0 

I I I I I I I I I I I I I 
I I 11 L H-H I I I I 
I I 111-1 ~I I I I I I 
I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I I 

l I I I I I I I I I l_J_I 
l I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 
I i I I I I I I I I I I I I 

1 2 3 4 

Cumulative Time (hr} 

--- Infiltration -Percolation 

-

PERC RATE 

(In/hr) 

8.0 

8.0 

7.5 

7.5 

7.5 

7.5 

7.5 

7.5 

7.5 

7.5 

7.5 

7.5 

I I I 
I I I 

I I I I 
I I I 

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

I I I I 
5 

5 gallons 

43 

CORECTED* 

INFILTRATION 

RATE (in/hr) 

6 

0.8 

0.8 

0.8 

0.8 

0.8 

0.8 

0.8 

0.8 

0.8 

0.8 

0.8 

0.8 

20.00 

18.00 
16.00 

';::" 
14.00 ::!:.. 
12.00 :§. 

c 
10.00 .2 ... 
8.00 ~ 
6.00 ~ 

~ 
4.00 

2.00 

0.00 

I 

I 

I 
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PERCOLATION TEST- P-2 
Project No. 15101-01 Project Name Hawthorne Hills School Site 

Project Location Indiana Avenue, Riverside 

Drilling Date 10/24/2015 Soak Date 10/24/2015 

Testing Date 10/24/2015 Borehole Size (in) 6 Depth (in) 
All field measurements In inches and time measurement In minutes: seconds 

TIME 
CRITERIA TIME 

INTERVAL 

> co •1111• fl· 

"O = ·;;: 
c:: 0 Q) ..... n· co V'l ·c 

V'l u 
0:00:00 12:10:00 

12:10:00 10.00 

12:00:00 0:10:00 

12:10:00 10.00 

12:00:00 0:10:00 

12:10:00 10.00 

12:00:00 0:10:00 

12:10:00 10.00 

12:00:00 0:10:00 
l'tl ..... 12:10:00 10.00 ro 

0 .... 12:00:00 0:10:00 
"' Q) 
~ 12:10:00 10.00 
c:: 
0 

'.;::; 
co 
0 
u .... 
Q) 
0... 

*Porchet Method 

Cmltv. Pere. Inf. 
Time(hr) (in/hr) (in/hr) 

0 25.50 2.7 

0.17 25.50 2.7 

0.33 25.50 2.7 

0.50 25.50 2.7 

0.67 24.00 2.5 

0.83 24.00 2.5 

1.00 24.00 2.5 

H0 INITIAL ~H H1 FINAL D0 INITIAL D1 FINAL 
PERCRATE Have AVERAGE 

WATER WATER WATER DEPTH TO DEPTH TO 
HEAD HEIGHT (in/hr) 

HEIGHT DROP HEIGHT WATER WATER 

15 9 6 30 39 10.5 21.6 

15 8 7 30 38 11 19.2 

15 4.25 10.75 30 34.25 12.875 25.S 

15 4.25 10.75 30 34.25 12.875 25.5 

15 4.25 10.75 30 34.25 12.875 25.5 

15 4 11 30 34 13 24.0 

15 4 11 30 34 13 24.0 

15 4 11 30 34 13 24.0 

3.0 

I I I I I I I I 
~-LJ_J_l_ ,J I I I I I 'f I I I 

]' 2.8 
........ g 
! 2.6 
"' a: 
s:: .g 2.4 

~ 
c;:: 
.E 2.2 

2.0 

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

0 

'\ I I I 1'··ri_i_ I I I '°" I I 

I I I I I I 

I 
I 

I I I I I 
I 

I 
i 

0.5 1 1.5 

Cumulative Time (hr) 

- - - Series2 - Seriesl 

5 gallons 

45 

CORECTED* 
INFILTRATION 
RATE (in/hr) 

28.00 

2.7 

2.7 

2.7 

2.5 

2.5 

2.5 

-... .c 
~ 

26.00 ;::. 
Cll 

~ 
s:: 
0 .. 

24.00 ~ 

22.00 

... 
Cll 
~ 
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PERCOLATION TEST - P-3 
Project No. 15101-01 Project Name Hawthorne Hills School Site 

Project Location Indiana Avenue, Riverside 

Drilling Date 10/24/2015 Soak Date 10/24/2015 

Testing Date 10/24/2015 Borehole Size (in) 6 Depth (in) 

All field measurements in inches and time measurement in minutes: seconds 

TIME 
CRITERIA TIME 

INTERVAL 

>- co · 1111· n· ". 
"O ::::: 

·;:: 
I' 

c: 0 Cll ...... n· ''· co Vl ·;:: · 1111· 
Vl u ,. 

0:00:00 12:10:00 

12:10:00 10.00 

12:00:00 0:10:00 

12:10:00 10.00 

12:00:00 0:10:00 

12:10:00 10.00 

12:00:00 0:10:00 

12:10:00 10.00 

12:00:00 0:10:00 
ro ..... 12:10:00 10.00 ro 

Cl 
..... 12:00:00 0:10:00 
"' ~ 12:10:00 10.00 
c: 
0 
:p 
(t) 

0 
u ..... 
Cll a... 

*Porchet Method 

Cmltv. Pere. Inf. 
Time (hr) (in/hr) (in/hr) 

0 24.00 2.5 

0.17 24.00 2.5 

0.33 24.00 2.5 

0.50 22.50 2.3 

0.67 22.50 2.3 

0.83 22.50 2.3 

1.00 22.50 2.3 

H0 INITIAL 8H Hr FINAL D0 INITIAL Dr FINAL 
Have AVERAGE PERC RATE 

WATER WATER WATER DEPTH TO DEPTH TO 
HEAD HEIGHT (in/hr) 

HEIGHT DROP HEIGHT WATER WATER 

15 10 5 37 47 10 24.0 

15 8.5 6.5 37 45.5 10.75 20.4 

15 4 11 37 41 13 24.0 

15 4 11 37 41 13 24.0 

15 3.75 11.25 37 40.75 13.125 22.5 

15 3.75 11.25 37 40.75 13.125 22.5 

15 3.75 11.25 37 40.75 13.125 22.5 

15 3.75 11.25 37 40.75 13.125 22.5 

3.0 

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

~2.8 
....... 
:§. 
$ 2.6 
nl a: 
c 

__ ,_J_1, I 
I ! I ' I I I I I I I 

~ 2.4 

~ 
lo: .5 2.2 

2.0 

0 

I I __t ,~, 

111~ 
~-LJ ___ l_ 

I I I I I I I I 
111 i' I I I I l I I I - 1 I I 

0.5 1 1.5 

Cumulative Time (hr) 

--- Series2 -seriesl 

5 gallons 

52 

CORECTED* 

INFILTRATION 

RATE (in/hr) 

28.00 

2.5 

2.5 

2.3 

2.3 

2.3 

2.3 

'i:' 
.J: ....... 
c 

26.00 Co 
QJ .... 
nl 
0:: 
c 
0 ... 

24.00 ~ 

22.00 

... 
QJ 

Cl.. 
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PERCOLATION TEST - P-4 
Project No. 15101-01 Project Name Hawthorne Hills School Site 

Project Location Indiana Avenue, Riverside 

Drilling Date 10/24/201S Soak Date 10/24/2015 

Testing Date 10/24/2015 Borehole Size (in) 6 Depth (in) 

All field measurements in inches and time measurement In minutes: seconds 

TIME 
CRITERIA TIME 

INTERVAL 

> l'CI n· 
-0 == ·;:: 
c 0 QJ ..... n· ; . <a VI ·;:: 
VI u 

0:00:00 12:10:00 

12:10:00 10.00 

12:00:00 0:10:00 

12:10:00 10.00 

12:00:00 0:10:00 

12:10:00 10.00 

12:00:00 0:10:00 

12:10:00 10.00 

12:00:00 0:10:00 
ro ..... 12:10:00 10.00 ct! 
0 
..... 
"' 

12:00:00 0:10:00 

~ 12:10:00 10.00 
c 
0 
·.;:; 
l'CI 

8 .... 
QJ 
0.. 

*Porchet Method 

Cmltv. Pere. Inf. 
Time (hr) (in/hr) (in/hr) 

0 72.00 10.3 

0.17 72.00 10.3 

0.33 72.00 10.3 

0.50 72.00 10.3 

0.67 72.00 10.3 

0.83 72.00 10.3 

1.00 72.00 10.3 

H0 INITIAL l'1H Hr FINAL D0 INITIAL Dr FINAL 
PERC RATE H•v• AVERAGE 

WATER WATER WATER DEPTH TO DEPTH TO 
HEAD HEIGHT (in/hr) 

HEIGHT DROP HEIGHT WATER WATER 

15 15 0 52 67 7.5 75.0 

15 15 0 52 67 7.5 69.2 

15 12 3 52 64 9 72.0 

15 12 3 52 64 9 72.0 

15 12 3 52 64 9 72.0 

15 12 3 52 64 9 72.0 

15 12 3 52 64 9 72.0 

15 12 3 52 64 9 72.0 

12.0 

~ 10.0 
I I I I 

--~-tlllll!---~-
I I I I 

•-.-~---~- I I I I -g 
~ 8.0 
a: 
c 
0 6.0 
·~ 
iS 
c 4.0 

2.0 

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

I I I I 
I 

I 
I I 

i 
i 
I 

0 

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

I I I I I I I I 

I ! 
I 
i I I I I I 

0.5 1 1.5 

Cumulative Time (hr) 

- - - Series2 - Seriesl 

5 gallons 

67 

CORECTED* 

INFILTRATION 

RATE (in/hr) 

10.3 

10.3 

10.3 

10.3 

10.3 

10.3 

76.00 

I:' .s= -c 
74.00.:::. 

QI ... 
Ill 
0:: 
c 
0 
"+:i 

72.00 .!!! 

70.00 

~ 
QI 

Cl. 



Appendix 4: Historical Site Conditions 
( Phase I Environmental Site Assessment or Other Information on Past Site Use 

c 

( 
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Appendix 5: LID Infeasibility 
( LID Technical Infeasibility Analysis 

(_ 

( 

- 30 -
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Appendix 6: BMP Design Details 

BMP Sizing, Design Details and other Supporting Documentation 

( 
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Santa Ana Watershed - BMP Design Volume, VBMP 
(Re\•. 10-2011) 

Legend; - , 
' I 

Required Entries 

Calculated Cells 
(Nole this work.sheel shall 9!JiJ! be used in conj11nction with BMP desig11s from the LID BMP Design Handbook) 

Company Name SDH & Associates, Inc. Date 11/1/2015 
Designed by Dane Sommers Case No ______ _ 
Company Project Number/Name _TT_M_3_70_3_2 __________________ _ 

BMP Identification 

BMP NAME I ID B.M.P. 1 

Must match Name/ID used on BMP Design Colculotion Sheet 

Design Rainfall Depth 

85th Percentile, 24-hour Rainfall Depth, Dss= 0.54 inches 
from the Isohyetal Map in Handbook Appendix E ------

Drainage Management Area Tabulation 

Insert additional rows if needed to accommodate all DMAs draining to the BMP 

OM.A 
Type/Ip. 

DMA1A 

DMAlB 

DMA.2A 

DMA2B 

DMA3 

DMA4 

DMAlOA 

DMAlOB 10332 

BMPl 3265 

"61005 Total 14s.s 1,527 

Notes: 



Infiltration Basin - Design Procedure 

mpanyName: 
uesigned by: 

(Rev. 03-2012) 

a) Tributary area (BMP subarea) 

Design Volume 

b) Enter V BMP determined from Section 2.1 of this Handbook 

Maximum De th 

a) Infiltration rate 

b) Factor of Safety (See Table 1, Appendix A: "Infiltration Testing" 
from this BMP Handbook) 

c) Calculate D1 D 1 = I (in/hr) x 72 hrs 
~~~~~~~~~-

12 (in/ft) x FS 

d) Enter the depth of free board (at least 1 ft) 

e) Enter depth to historic high ground water (measured from top of basin) 

--

Legend: 
~-: _____ ::__ -

County/City 

AT=-acres 

VsMP=-rt3 

I=-in/hr 

FS=-

-ft 

-ft 

f) Enter depth to top of bedrock or impermeable layer (measured from top of basin) -ft 

,~tr) D2 is the smaller of: 

Depth to groundwater - (10 ft+ freeboard) and 

Depth to impermeable layer - (5 ft+ freeboard) 

h) DMAX is the smaller value ofD1 and D2 but shall not exceed 5 feet 

Basin Geometry 

a) Basin side slopes (no steeper than 4:1) 

b) Proposed basin depth (excluding freeboard) 

c) Minimum bottom surface area of basin (As= V BMP/d8 ) 

d) Proposed Design Surface Area 

Forebay 

a) Forebay volume (minimum 0.5% V BMP) 

b) Forebay depth (height of berm/splashwall. 1 foot min.) 

c) Forebay surface area (minimum) 

'' Full height notch-type weir 

DMAX=-ft 

z=-:1 

ds=-ft 

As=-ft2 

Ao=-ft2 

Volume=-ft3 

Depth=-ft 

Area=-ft
2 

Width (W) =-in 



( 

c 

( 

Santa Ana Watershed-BMP Design Volume, VBMP 

{Rev. 10-2011) 
Legend.,-·-········ ·- .. , 

! . i 

Required Entries 

Calculated Cells 
(Note this worksheet shall !!!lh!. be used in conjunction with BMP designs.from the LID BMP Desigu Handbook) 

Company Name SDH & Associates, Inc. Date 11/1/2015 
Designed by Dane Sommers Case No ______ _ 
Company Project Number/Name TIM 37032 

---~~~~~~~~~~~~~~~~~~~----

BMP Identification 

BMP NAME I ID B.M.P. 2 

Must match Name/ID used on BMP Design Calculation Sheet 

Design Rainfall Depth 

85th Percentile, 24-hour Rainfall Depth, Das= 0.54 inches 
from the Isobyetal Map in Handbook Appendix E ------

Notes: 

OM~' 
Typ~ID 

DMAS 

DMA11A 

DMA11B 

BMP2 

Drainage Management Area Tabulation 

Insert additional rows if needed to accommodate all DMAs draining to the BMP 

7603 Concrete or Asphalt 1 ·· ~(j:89 "·· ·5.'iBf.19·. 

9000 Mixed Surface types 1 

11616 
Ornamental 

0.1 
Londscaaino 

1742 
Ornamental 

0.1 
Landscaaina 

29961 Total 

o.8~ 

0.11 

'O.l-1 

., 
! -·· 

8028 . 

1283.1. 

192.4 . 

... -~ l + 

732.8 1746 



Infiltration Basin - Design Procedure 
(Rev. 03-2012) 

( mpany Name: 
\ 

Designed by: 
Design Volume 

a) Tributary area (BMP subarea) 

b) Enter V BMP determined from Section 2.1 of this Handbook 

Maximum Depth 

a) Infiltration rate 

b) Factor of Safety (See Table 1, Appendix A: "Infiltration Testing" 
from this BMP Handbook) 

c) Calculate D 1 I (in/hr) x 72 hrs 

12 (in/ft) x FS 

d) Enter the depth of freeboard (at least 1 ft) 

e) Enter depth to historic high ground water (measured from top of basin) 

Legend: L-- . ,, 
--·-~ - ---

County/City 

AT=-acres 

VBMP=-:ft.3 

I=-in/hr 

FS=-

- ft 

-ft 

f) Enter depth to top of bedrock or impermeable layer (measured from top of basin) -ft 

· "") D2 is the smaller of: 

Depth to groundwater - (10 ft + freeboard) and 

Depth to impermeable layer - (5 ft+ freeboard) 

h) DMAX is the smaller value of D 1 and D2 but shall not exceed 5 feet 

Basin Geome 

a) Basm side slopes (no steeper than 4: 1) 

b) Proposed basin depth (excluding free board) 

c) Minimwn bottom surface area of basin (As= V8 MP/d8 ) 

d) Proposed Design Surface Area 

Forebay 

a) Forebay volume (minimum 0.5% VaMP) 

b) Forebay depth (height ofberm/splashwall. 1 foot min.) 

c) Forebay surface area (minimum) 

r · "\Full height notch-type weir 

~-- -

DMAX=-ft 

z=-:1 

ds=-ft 

As=-ft2 

Ao=-ft2 

Volume=-ft3 

Depth=-ft 

Area=-ft
2 

Width (W) =-in 



( 
" 

(_ 

/ 
\ 

Santa Ana Watershed - BMP Design Volume, V8MP 

(Rev. 10-201 L) 
Legend.

1 

Required Entries 

i Calculated Cells 
(Note this worksheet shall~ be used i11 conjunction with BMP designs from the LID BMP Design Handbook) 

Company Name SDH & Associates, Inc. Date 11/1/2015 
Designed by Dane Sommers Case No ______ _ 
Company Project Number/Name TTM 37032 

---------------------~--~ 

BMP Identification 

BMP NAME I ID B.M.P. 3 
Must match Name/ID used an BMP Design Calculation Sheet 

Design Rainfall Depth 

85th Percentile, 24-hour Rainfall Depth, Dss= 0.54 inches 
from the Isohyetal Map in Handbook Appendix E ------

Drainage Management Area Tabulation 

Insert additional rows If needed ta accommodate all DMAs draining to the BMP 

DMA7A 4500 Mixed Surface Types 1 ·o_:s9. 

8647 
Ornamental 

0.1 ti.'11 
Landscanina 

, ·ti'. . ' 
955.1· . DMA7B 

DMA8 6032 Concrete or Asphalt 1 0.89 . 5380.$-· 

DMA9A 5000 Mixed Surface Types 1 .0.89 5352 

10415 
Ornamental 

0.1 0.1;1, 
Londscao/na 

DMA98 

2066 
Ornamental 

0.1 'Q.~1 ·· 
Londscaoina 

BMP3 

.. • . , .. 

. i-i ';. ~ ; ... ,, ~ 

~ ... ' :" I ' '".'· ! 

37660 Toto/ 0.54 768.6 1,565 

Notes: 



L 

Infiltration Basin - Design Procedure 
(Rev. 03-2012) 

mpanyName: 
JJesigned by: 

a) Tributary area (BMP subarea) 

Design Volume 

b) Enter V BMP determined from Section 2.1 of this Handbook 

Maximum Depth 

a) Infiltration rate 

b) Factor of Safety (See Table 1, Appendix A: ''Infiltration Testing" 
from this BMP Handbook) 

c) Calculate D 1 D 1 = I (in/hr) x 72 hrs 
~~~~~~~~~-

12 (in/ft) x FS 

d) Enter the depth of freeboard (at least 1 ft) 

e) Enter depth to historic high ground water (measured from top of basin) 

Legend: 
I • 
L---~---- -

County/City 

AT=- acres 

VsMP= - rt3 

I=- in/hr 

FS=-

- ft 

- ft 
f) Enter depth to top of bedrock or impermeable layer (measured from top of basin) - ft 

--'"') D2 is the smaller of: 

Depth to groundwater - (10 ft+ freeboard) and 

Depth to impermeable layer - (5 ft+ freeboard) 

h) DMAX is the smaller value ofD1 and D2 but shall not exceed 5 feet 

BasinGeome 

a) Basin side slopes (no steeper than 4:1) 

b) Proposed basin depth (excluding freeboard) 

c) Minimum bottom surface area of basin (As= V sMP/d8 ) 

d) Proposed Design Surface Area 

Forebay 

a) Forebay volume (minimum 0.5% VsMP) 

b) Forebay depth (height ofberm/splashwall. 1 foot min.) 

c) Forebay surface area (minimum) 

- ., Full height notch-type weir 

DMAX= - ft 

z= - :1 

ds=- ft 

As= - ft2 

Ao= - ft2 

Volume=- ft3 

Depth=- ft 

Area=- ft
2 

Width (W) = - in 



( 

( 

(, 

Santa Ana Watershed -BMP Design Volume, VeMP 
(Rev. l o.20 l J} 

Legend:.= ===; 
I 

Required Entries 

Calculated Cells 
(Note this worksheet shall !l!!.h!. be used in conjunction with BMP designs from the LID BMP Design Handbook) 

Company Name SDH & Associates, Inc, Date 1111/2015 
Designed by Dane Sommers Case No ______ _ 
Company Project Number/Name TIM 37032 

------------------------~ 

BMP Identification 

BMPNAME/ID B.M.P.4 

Mvst match Name/ID used on BMP Design Colcvlotion Sheet 

Design Rainfall Depth 

85th Percentile, 24-hour Rainfall Depth, 
from the Isohyetal Map in Handbook Appendix E 

Dss= 0.54 inches ------

Drainage Management Arca Tabulation 

Insert additional rows if needed to accommodate all DMAs draining to the BMP 

DMA12A 3000 Mixed Surface Types 1 

DMA12S 3296 
Ornamental 

0.1 
Landscaoina 

O._ll 

DMA13A 18000 Mixed Surface Types l 'o:s9. 
,,t,~ •• 

160~5 

DMA13B 22216 
Ornamental 

0.1 
Landscaolno ?453.9 

DIVIA14A 18000 Mixed Surface Types 1 1_60.S.6 

DMA148 27750 
Ornamental 

0.1 
Landscaaina O.ll ~q55.2 

DMA15 24413 Mixed Surface Types l .:_o,{89~_-- .. : .· 21:7~~4 - ', , . .. ,. 

DMA16 21810 
Ornamental 

0.1 
Londscaaina 

DMA17 7522 
Ornamental 

0.1 
Londscaaina 

SMP4 17031 
Ornamental 

0.1 Londscaaino 

._. ... 

,,_,, '. . -.. _, ._. 

r,.,.' • - )\·. I • 

~ . .: 

· '-

-v,- •• 

Total ' 67568'.i 0.54 3040.6 7,705 

Notes: 



Infiltration Basin - Design Procedure 
(Rev. 03-2012) 

( impany Name: 
LJesigned by: 

Design Volume 

a) Tributary area (BMP subarea) 

b) Enter V BMP determined from Section 2.1 of this Handbook 

Maximwn Depth 

a) Infiltration rate 

b) Factor of Safety (See Table 1, Appendix A: "Infiltration Testing" 
from this BMP Handbook) 

c) Calculate D 1 I (in/hr) x 72 hrs 

12 (in/ft) x FS 

Legend: -- ---~ ,_-_ · - -

County/City 

AT=-acres 

VBMP=-ft3 

I=-in/hr 

FS=-

d) Enter the depth offreeboard (at least 1 ft) -ft 

e) Enter depth to historic high ground water (measured from top of basin) -ft 

f) Enter depth to top of bedrock or impermeable layer (measured from top of basin) -ft 
( ~- ";) D2 is the smaller of: 

Depth to groundwater - ( 10 ft+ free board) and D2 =-ft 

Depth to impermeable layer - (5 ft+ freeboard) 

h) DMAX is the smaller value ofD1 and D2 but shall not exceed 5 feet DMAX= -ft 

Basin Geometry 

a) Basin side slopes (no steeper than 4: 1) 

b) Proposed basin depth (excluding free board) 

c) Minimum bottom surface areaofbasin (As=VBMP/d8 ) 

d) Proposed Design Surface Area 

Forebay 

a) Forebay volume (minimwn 0.5% V8 MP) 

b) Forebay depth (height ofberm/splashwall. 1 foot min.) 

c) Forebay surface area (minimum) 

z=- :1 

dB=-ft 

As=-ft2 

Ao=-ft2 

Volwne=-ft3 

Depth=-ft 

Area=-ft
2 

Width (W) =-in 



,~ 

Appendix 7: Hydromodification 
\ Supporting Detail Relating to Hydrologic Conditions of Concern 

2 year-24 hour 

Pre-condition Post-condition % Difference 

Time of Concentration 5.8 9.2 64% increase 

Volume (Cubic Feet) 19,473 22,859 17% increase 

Note: In the Post Development Condition, all runoff will be retained onsite, therefore the 
number above does not reflect the quantity of runoff which is being discharged. 

2 years - 24 hour 

Pre-condition Post-condition % Difference 

Time of Concentration 5.8 9.2 64% Increase 

Volume, V (Cubic Feet) 19,473 19,473 0% Increase 

Runoff, Q (cfs) 1.68 1.68 0% Increase 

Area, A (acres) 6.78 6.78 N/A 

Impervious Area (acres) 3.1 3 
3.2% 

Decrease 

(_ . 
Coefficient of Runoff, C 0.46 0.46 0% Increase 

Rainfall Intensity, I (In/hr) 0.54 0.54 N/A 
Precipitation Depth , P(in.) 1.72 1.72 NIA 

Runoff, Q=C*I* A 

Volume, V=(C*P*A)/12 

( 
•, 

- 32-
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Appendix 8: Source Control 

Pollutant Sources/Source Control Checklist 

(_ __ 

( 

-33 -
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STORMWATER POLLUTANT SOURCES/SOURCE CONTROL CHECKLIST 

1 2 3 4 
Potential Sources of Permanent Controls-Shown Permanent Controls-Listed in Operational BMPs-lncluded in 

Runoff Pollutants on WQMP Drawings WQMP Table and Narrative WQMP Table and Narrative 

D A. On-site storm drain D Locations of inlets. D Mark all inlets with the words D Maintain and periodically repaint or 
inlets "Only Rain Down the Storm replace inlet markings. 

Drain" or similar. Catch Basin D Provide stormwater pollution 
Markers may be available from the prevention information to new site 
Riverside County Flood Control 

owners, lessees, or operators. 
and Water Conservation District, 
call 951.955.1200 to verify. D See applicable operational BMPs in 

Fact Sheet SC-44, "Drainage System 
Maintenance," in the CASQA 
Stonnwater Quality Handbooks at 
www.~ahmplumdbook§.com 

D Include the following in lease 
agreements: "Tenant shall not allow 
anyone to discharge anything to storm 
drains or to store or deposit materials 
so as to create a potential discharge to 
storm drains." 

D B. Interior floor drains D State that interior floor drains and D Inspect and maintain drains to prevent 
and elevator shaft sump elevator shaft sump pumps "\vill be blockages and overflow. 
pumps plumbed to sanitaty sewer. 

D c. Interio.r parking D State that parking garage floor D Inspect and maintain drains to prevent 
garages drains will be plumbed to the blockages and overflow. 

sanitary sewer. 



STORMWATER POLLUTANT SOURCES/SOURCE CONTROL CHECKLIST 

1 2 3 4 
Potential Sources of Permanent Controls-Shown Permanent Controls-Listed in Operational BMPs-lncluded in 

Runoff Pollutants on WQMP Drawings WQMP Table and Narrative WQMP Table and Narrative 

D D1. Need for future D Note building design features that 0 Provide Integrated Pest Management 
indoor & structural pest discourage entty of pests. information to owners, lessees, and 
control operators. 

)'( 02. Landscape/ ~ Show locations of native trees or State that final landscape plans will ~ Maintain landscaping using minimum 
Outdoor Pesticide Use areas of shrubs and ground cover to accomplish all of the following. or no pesticides. 

be undisturbed and retained. 
~ Preserve existing native ttees, ~ See applicable operational BMPs in 

~ Show self-retaining landscape shrubs, and gtound cover to the ' 'What you should know 
areas, if any. maximum extent possible. for ..... Landscape and Gardening'' at. 

!( Show stormwater treatment and .~ Design landscaping to minimize 
ht tp: //rcflood.oi;g/stormwa ter I 

hydrograph modification ir.rigation and runoff, to promote ~. Provide IPM information to new 
management BMPs. (See surface infiltration where owners, lessees and operators. 
instructions in Chapter 3, Step 5 appropriate, and to minimize the 
and guidance in Chapter 5.) use of fertilizers and pesticides that 

can contribute to stormwater 
pollution. 

~ Where landscaped areas are used 
to retain or detain stotmwater, 
specify plants that are tolerant of 
saturated soil conditions. 

~ Consider using pest-resistant 
plants, especially adjacent to 
hardscape. 

]'(. To insure successful 
establishment, select plants 
appropriate to site soils, slopes, 
climate, sun, wind, rain, land use, 
air movement, ecological 
consistency, and plant 
interactions. 



STORMWATER POLLUTANT SOURCES/SOURCE CONTROL CHECKLIST 

1 2 3 4 
Potential Sources of Permanent Controls-Shown Permanent Controls-Listed in Operational BMPs-lncluded in 

Runoff Pollutants on WQMP Drawings WQMP Table and Narrative WQMP Table and Narrative 

D E. Pools, spas, ponds, 0 Show location of water feature and If the Co-Pennittee requires pools 0 See applicable operational BMPs in 
decorative fountains, a sanitary sewer cleanout in an to be plumbed to the sanitary "Guidelines for Maintaining Your 
and other water accessible area within 10 feet. sewer, pJace a note on the plans Swimming Pool, Jacuzzi and Garden 
features. (Exception: Public pools must be and state in the narrative that this Fountain" at 

plumbed according to County connection will be .made according http:// rcflood.org/ stormwater/ 
Department of Environmental to local requirements. 
Health Guidelines.) 

D F. Food service 0 For restaurants, grocery stores, and D Describe the location and features D See the brochure, "The Food Service 
other food service operations, show of the designated cleaning area. Industry Best Management Practices for: 
location (indoors or in a covered 0 Describe the items to be cleaned in Restaurants, Grocery Stores, 
area outdoors) of a floor sink or this facility and how it has been Delicatessens and Bakeries" at 
other area for cleaning floor mats, sized to insure that the largest http://rcflood.org/ stormwater/ 
containers, and equipment. items can be accommodated. Provide this brochure to new site 

D On the drawing, show a note that owners, lessees, and operators. 
this drain will be connected to a 
grease interceptor before 
discharging to the sanitary sewer. 

Cl G. Refuse areas D Show where site refuse and Cl State how site refuse will be Cl State how the following will be 
recycled materials will be handled handled and provide supporting implemented: 
and stored for pickup. See local detail to what is shown on plans. Provide adequate number of 
municipal requirements for sizes Cl State that signs will be posted on or receptacles. Inspect receptacles 
and other details of refuse areas. near dumpsters with the words "Do regularly; repair or replace leaky 

D If dumpsters or other receptacles not dump hazardous materials receptacles. Keep receptacles covered. 
are outdoors, show how the here" or similar. Prohibit/ prevent dumping of liquid or 
designated area will be covered, hazardous wastes. Post "no hazardous 
graded, and paved to prevent run- materials" signs. Inspect and pick up 
on and show locations of berms to litter daily and clean up spills 
prevent runoff from the area. immediately. Keep spill control 

D Any drains from dumpsters, materials available on-site. See Fact 

compactors, and tallow bin areas Sheet SC-34, ''Waste Handling and 

shall be connected to a grease Disposal" in the CASQA Stormwater 

removal device before discharge to Quality Handbooks at 

sanitary sewer. www.~abmpbandb22ks.com 



STORMWATER POLLUTANT SOURCES/SOURCE CONTROL CHECKLIST 

1 2 3 4 
Potential Sources of Permanent Controls-Shown Permanent Controls-Listed in Operational BMPs-lncluded in 

Runoff Pollutants on WQMP Drawings WQMP Table and Narrative WQMP Table and Narrative 

D H. Industria1 processes. D Show process area. D H industrial processes are to be D See Fact Sheet SC-10, ''Non-
located on site, state: "All ptocess Stormwater Discharges" in the 
activities to be performed indoors. CASQA Stormwatet Quality 
No processes to drain to exterior or Handbooks at 
to storm drain system." www.cabmpbandbQQk!l.~om 

See the brochw:e "Industrial & 
Commercial Facilities Best Management 
Practices for: Industrial, Commercial 
Facilities" at 
http://rcflood.org/ stormwa ter/ 
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STORMW.ATER POLLUTANT SOURCES/SOURCE CONTROL CHECKLIST 

-

1 2 3 4 
Potential Sources of Permanent Controls-Shown Permanent Controls-Listed in Operational BMPs-lncluded in 

Runoff Pollutants on WQMP Drawings WQMP Tabre and Narrative WQMP Table and Narrative 

Cl I. Outdoor storage of Cl Show any outdoor storage areas, Include a detailed description of Cl See the Fact Sheets SC-31, "Outdoor 
equipment or materials. including how materials will be materials to be stored, storage Liquid Container Storage" and SC-33, 
(See rows J and K for covered. Show how areas will be areas, and structural features to "Outdoor Storage of Raw Materials " 
source control graded and bermed to prevent run- prevent pollutants from entering in the CASQA Stormwater Quality 
measures for vehicle on or run-off from area. storm drains. Handbooks at 
cleaning, repair, and Cl Storage of non-hazardous liquids "Where appropriate, reference www.cabm~handbooks.com 

maintenance.) shall be covered by a roof and/ or documentation of compliance with 
drain to the sanitary sewer system, the requirements of Hazardous 
and be contained by berms, dikes, Materials Programs for: 
liners, or vaults. • Hazardous Waste Generation 

Cl Storage of hazardous materials and • Hazardous Materials Release wastes must be in compliance with 
Response and Inventory the local hazardous materials 

ordinance and a Hazardous • California Accidental Release 
Materials Management Plan for the (CalARP) 
site. • Aboveground Storage Tank 

• Uniform Fire Code Article 80 
Section 103(b) & (c) 1991 

• Underground Storage Tank 

:i,vww.cchealth.QrgLgi;:oupsLhazmatL 



STORMWATER POLLUTANT SOURCES/SOURCE CONTROL CHECKLIST 

1 2 3 4 
Potential Sources of Permanent Controls-Shown Permanent Controls-Listed in. Operational BMPs-lncluded In 

Runoff Pollutants on WQMP Drawings WQMP Table and Narrative WQMP Table and Narrative 

[J J. Vehicle and [J Show on drawings as appropriate: 0 If a car wash area is not provided, Describe operational measures to 
Equipment Cleaning (1) Commercial/industrial facilities describe any measures taken to implement the following (if 

having vehicle/ equipment cleaning discourage on-site car washing and applicable): 

needs shall either provide a explain how these will be enforced. [J Washwater from vehicle and 
covered, bermed area for washing equipment washing operations shall 
activities or discourage not be discharged to the storm drain 
vehicle/ equipment washing by system. Refer to "Outdoor Cleaning 
removing hose bibs and installing Activities and Professional Mobile Service 
signs prohibiting such uses. Providers" for many of the Potential 

(2) Multi-dwelling complexes shall Sources of Runoff Pollutants categories 
below. Brochure can be found at have a paved, bermed, and covered 
http://rcflood.org/ stormwater/ car wash area (unless car washing 

is prohibited on-site and hoses are D Car dealerships and similar may 
provided with an automatic shut- rinse cars with water only. 
off to discourage such use). 

(3) Washing areas for cars, vehicles, 
and equipment shall be paved, 
designed to prevent run-on to or 
runoff from the area, and plumbed 
to drain to the sanitary sewer. 

(4) Commercial car wash facilities 
shall be designed such that no 
runoff from the facility is 
discharged to the storm drain 
system. Wastewater from the 
facility shall discharge to the 
sanitaty sewer, or a wastewater 
reclamation system shall be 
installed. 



STORMWATER POLLUTANT SOURCES/SOURCE CONTROL CHECKLIST 

-

1 2 3 4 
Potential Sources of Permanent Controls-Shown Permanent Controls-Listed in Operational BMPs-lncluded in 

Runoff Pollutants on WQMP Drawings WQMP Table and Narrative WQMP Table and Narrative 

a K. Vehicle/Equipment D Accommodate all vehicle D State that no vehicle repair or In the Stormwater Control Plan, note 
Repair and equipment repair and maintenance maintenance will be done outdoors, that all of the following restrictions 
Maintenance indoors. Or designate an outdoor or else describe the required apply to ase the site: 

work area and design the area to features of the outdoor work area. 0 No person shall dispose of, nor permit 
prevent tun-on and runoff of Cl State that there are no floor drains the disposal, directly or indirectly of 
stormwater. or if there are floor drains, note the vehicle fluids, hazardous materials, or 

Cl Show secondary containment for agency from which an industrial rinsewater from parts cleaning into 
exterior work areas where motor waste discharge permit will be storm drains. 
oil, brake fluid, gasoline, diesel obtained and that the design meets 0 No vehicle fluid removal shall be 
fuel, radiator fluid, acid-containing that agency's requirements. performed outside a building, nor on 
batteries or other hazardous D State that there are no tanks, asphalt or ground surfaces, whether 
materials or hazardous wastes are containers or sinks to be used for inside or outside a building, except in 
used or stored. Drains shall not be 
installed within the secondary 

parts cleaning or rinsing or, if there such a manner as to ensure that any 
are, note the agency from which an spilled fluid will be in an area of 

containment areas. industrial waste discharge permit secondary containment. Leaking 
0 Add a note on the plans that states will be obtained and that the vehicle fluids shall be contained or 

either (1) there are no floor drains, design meets that agency's drained from the vehicle immediately. 
or (2) floor drains ate connected to requirements. No person shall leave unattended drip 
wastewater pretreatment systems 0 parts or other open containers 
prior to discharge to the sanitary containing vehicle fluid, unless such 
sewer and an industrial waste containers are in use or in an area of 
discharge permit will be obtained. secondary containment. 

Refer to ".Automotive Maintenance & Car 
Care Best Management Practices for Auto 
Body Shops, Auto Repair Shops, Car 
Dealerships, G.ls Stations and Fleet 
Service Operations". Brochure can be 
found at http:LL~flQod.Q:tgL~tonnwat~rL 

Refer to Outdoor Cleaning Activities and 
Professional Mobile Service Providers for 
many of the Potential Sources of 
Runoff Pollutants categories below. 
Brochure can be found at 
http: LLI!.;flQQQ.QrgL stomiwatetL 



Cl 

STORMWATER POLLUTANT SOURCES/SOURCE CONTROL CHECKLIST 

1 2 3 4 
Potential Sources of Permanent Controls-Shown Permanent Controls-Listed in Operational BMPs-lncluded in 

Runoff Pollutants on WQMP Drawings WQMP Table and Narrative WQMP Table and Narrative 

L. Fuel Dispensing Cl Fueling areas6 shall have l:l The property owner shall dry sweep 
Areas impermeable floors (i.e., portland the fueling area routinely. 

cement concrete or equivalent 0 See the Fact Sheet SD-30 , "Fueling 
smooth impervious surface) that Areas" in the CASQA Stormwater 
are: a) graded at the minimum Quality Handbooks at 
slope necessary to prevent ponding; www.cabmphandbooks.com 
and b) separated from the rest of 
the site by a grade break that 
prevents run-on of stonnwater to 
the maximum extent practicable. 

0 Fueling areas shall be covered by a 
canopy that extends a minimum of 
ten feet in each direction from each 
pump. [Alternative: The fueling 
area must be covered and the 
cover's minimum dimensions must 
be equal to or greater than the area 
within the grade break or fuel 
dispensing area1. ] The canopy [or 
cover] shall not drain onto the 
fueling area. 

<. The fueling area shaD be defined as the area extending a minimum of6.5 feet from the comer of each fuel dispenser or the length at which the hose and nozzle assembly m ay be op erated plus 
a minimum of one foot, whichever is greater. 



STORMWATER POLLUTANT SOURCES/SOURCE CONTROL CHECKLIST 

1 2 3 4 
Potential Sources of Permanent Controls-Shown Permanent Controls-Listed In Operational BMPs-lncluded in 

Runoff Pollutants on WQMP Drawings WQMP Table and Narrative WQMP Table and Narrative 

CJ M. Loading Docks 0 Show a preliminary design for the 0 Move loaded and unloaded items 
loading dock area, including indoors as soon as possible. 
roofing and drainage. Loading CJ See Fact Sheet SC-30, "Outdoor 
docks shall be covered and/ or Loading and Unloading," in the 
graded to minimize run-on to and CASQA Stormwater Quality 
runoff from the loading area. Roof Handbooks at 
downspouts shall be positioned to www.cabmpbandbooks.com 
direct stormwater away from the 
loading area. Water from loading 
dock areas shall be drained to the 
sanitary sewer, or diverted and 
collected for ultimate discharge to 
the sanitary sewer. 

0 Loading dock areas draining 
directly to the sanitary sewer shall 
be equipped with a spill control 
valve or equivalent device, which 
shall be kept closed during periods 
of operation. 

0 Provide a roof overhang over the 
loading area or install door skirts 
(cowling) at each bay that enclose 
the end of the trailer. 
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STORMWATER POLLUTANT SOURCES/SOURCE CONTROL CHECKLIST 

1 2 3 4 
Potential Sources of Permanent Controls-Shown Permanent Controls-Listed in Operational BMPs-lncluded in 

Runoff Pollutants on WQMP Drawings WQMP Table and Narrative WQMP Table and Narrative 

N. Fire Sprinkler Test 0 Provide a means to drain fire 0 See the note in Fact Sheet SC-41, 
Water sprinkler test water to the sanitary "Building and Grounds Maintenance," 

sewer. in the CASQA Stormwater Quality 
Handbooks at 
www.cabmphandb22klJ.COffi 

0. Miscellaneous Drain 0 Boiler drain lines shall be directly 
or Wash Water or Other or indirectly connected to the 
Sources sanitary sewer system and may not 

Boiler drain lines discharge to the storm drain 
system. 

Condensate drain lines 
CJ Condensate drain lines may 

Rooftop equipment discharge to landscaped areas if 

Drainage sumps the flow is small enough that 
runoff will not occur. Condensate 

Roofing, gutters, and drain lines may not discharge to 
trim. the stomi drain system. 
Other sources D Rooftop equipment with potential 

to produce pollutants shall be 
roofed and/ or have secondary 

CJ Any drainage sumps on-site shall 
feature a sediment sump to reduce 
pumped water. 

0 Avoid roofing, gutters, and trim 

unprotected metals that may leach 

into runoff. Include controls for 

other sources as specified by local 

reviewer. 
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STORMWATER POLLUTANT SOURCES/SOURCE CONTROL CHECKLIST 

1 2 3 4 
Potential Sources of Permanent Controls-Shown Permanent Controls-Listed in Operational BMPs-lncluded in 

Runoff Pollutants on WQMP Drawings WQMP Table and Narrative WQMP Table and Narrative 

[J P. Plazas, sidewalks, [J Sweep plazas, sidewalks, and parking 
and parking lots. lots regularly to prevent accumulation 

of litter and debris. Collect debris from 
pressure washing to prevent entry into 
the storm drain system. Collect 
washwater containing any cleaning 
agent or degreaser and discharge to 
the sanitary sewer not to a storm drain. 



Appendix 9: O&M 
( Operation and Maintenance Plan and Documentation of Finance, Maintenance and Recording Mechanisms 

To be included in Final WQMP 

(_ 

( 
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Appendix 10: Educational Materials 
( Appendix of Included Materials 

• RCFC Homeowner Education Material 

• SD-10 - Site Design and Landscape Planning 

• SD-11- Roof Runoff Controls 

• SD-12 - Efficient Irrigation 

• TC-11- Infiltration Basin 

• TC-30 - Vegetated Swale 

(_ 

( 
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Stormwater runoff occurs when prcclpltatlon 
from rain or snowmclt Oow:< nver the ground. 
Impervious ~-urfaces like driveways, sidewalks. 
and streets prevent stormwatcf from 
naturally se>aklng Into the ground. 

Stormwai:er can picl: up debris. chemicals. dirt, and other 
pollutants and flow into a storm sewer system or directly to 
a lake. stbm. livc~ wctl~nd. or coastal water. Anythine that 
enters a ~tonn sewer system is dlschall!OO untrearcd into 
the waterbodles we use for swimming. llshing. and providing 
drlnki"G ;.,ater. 

I 
l 

lldufAOt'11d:nuu1. 
~8MWG)S,inpcfll/Aa-.ib_,. 

:iJSfA.JO 

Polluted stonnwatcr nmoff Ciln have 
many adverse effecL• on plants. Osh. 
animal~. lllld people. 

• Sediment t11n cloud the w;irer 
~11d milke il difflcul t or 
impos,ible for ~qt1at1c planL< to 
wow: Sediment al"o (iln 
clc.~lmy aquatic habiluls. 

• Exec:-,, nutricnL< can cuusc 
alc;ie blooms. When alcac die. 

·,, 

they sink to I.he bouom and decompose 
in a process thnt tr.moves oxygen from 
the walt:r. ~-ish and other ilQUillic 
or1:;misrns r.an't exist Jn water wiU1 low 
dissolved C\l<}'gen lc-vels. 

• S.1Ctc:rla and 01her pa\hoi.,'Cns Lan wash 
into swimming area& and creole hmlth 
h:ir.,ftls. often maklnc hl!<ich do~urcs 
n~e.<Sary 

• Dcbris-··plastlc bags, six-pack rinl\.~. bottles, and 
cie;lw.U.c hulls , washed i11Lo waterbodics can choke, suffnc-.at<', or 
tfJS<Jb)c ilqU<lt\C Ji[c like ducks, fish. turtlc'i, and birds. 

• Household ho2ardous wasl~.s like insecticides, pesticides. paint, 
solv-.nls. 11scd motor oil. and othCI auto Ouid• ran poison aquallc lifo. 
I.and animals and people r.an hecornc skk or rllr. from rotin11 discasr.d 
li.:;h ;ind sh~Jlnsh or it~:csLinp, polluted water. 

;;.;, ,,,...;.....-:~' :.-·· ~-~·*1:, .. -=--... 

~F--:_ -;: :~=.~~:.-"'"- -=J- ~4§ ... ~-

-
' ~ 

,1 ·: ' 

: • _:..Q .... ~' ' ,. 

• Polluted stom1wat~r ofrcn 
affcCIS driukint. waler 
sources This. 111 tum. can 
affect tum1an J1c~llh and 
incrCilse drinkin(l waler 
IJP.~lmPJlt costs. 
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~ ~ ~ ~ ,,( """1.1.J ~ tltit 
~ ~- ,wJ, «l ~, pM1llil4. ~ 
u/;Ja, aMJ. uuJ ~ad lllfli ,&,, odir ~. 

washing your car and 
dc::grcasine auto parts at home 
r.an send dctCJlcnts and other 
cootlminllllts throu{lh the 
storm sewer system. Dumping 
automotive fluids into storm 
dr:ilns has the same result as 
dumping ll\c materials direclly 
lnto ~ wat.erbody. 

• Use a commercial car wash that treats or 
11:cycles Its wastewater. or wash your car on 
your yaro so the water inllltrates Into the 
ground. 

o"" r '*"' u-~ tltt, gwd ""utfj,. 'tot: df/Mlll. 

~f~llzcrs 
and P!:sticldcs 
appt1dd to lawns 
and gardens wash 
off ilnd pollute 
sttoams. ln 
addition. yard 
clippings and 
Jcavc:S can wash 

I.-.... . } 

into storm drains and contnbute 
nutJierts and orwmlc mauer to streams. 

• ooJ•t overwarcr your lawn. Consider 
using a soaker hose instead of a 
spn:nkler. 

• use:pestlcides and fertlllzcrs 
sparincly. When use Is necess;iry. use 
theSc chemicals In the recommended 
amounts. Use organic mulch or safer 
pest control methods whenever 
po~ible. 

• eon\post or n>Ulch yard wustc. Don't 
lcaY.c it in the sln!ct or sweep It into 
stor'm drains or streams. 

• Cov~r piles of dirt or mulch beine 
u:;e(l in landscaping projects. 

• Repair lca!.s and dispose of used auto fluids 
and batteries at desii!lllted drop-01f or 
recycling locations. 

Lea king and 
poorly 
maintained 
septic 
systems release nutrients anr:I 
palhe>gens (bacteria and 
viruses) that can be picked up 
by stonnwater and dlscharecd 
into nearby w;itcrbodics. 
~tho~ns can cause public: 
health problems and 
environmental concerns. 

• Inspect your system every 
3 years nnd pump your 
tank as necesSilry (ev"'Y 3 
to 5 years) . 

• Don't dispose of 
household hil7.:lnious 
waste ill sinks or toilets. 

Pet waste 
PetWllSte can be 
a major source of 
bacteria and 
excess nutrients 
In local wal:Cls. 

•When walking 
your pet. 
remember to pick up the 
waste and dispose of it 
properly. Flushing pet 
waste is tht! best diSposal 
method. Leaving pet waste 
on the QTOUnd Increases 
public health risks by 
aUowing harmful bacteria 
nnd nutrients to wash into 
tht! s!Onn drain and 
eventually Into local 
wnterbodles. 

• ., ~ l.l: ~ . , • - --":"''.'Vl. 

- l _,\ ' ,..- . 

1, ~:;;.:.;~ .. -!_t ' ~ '• . ,.,.- . . ,_ 

,C:?CAideiilld: frwdJrahr~tq 
( 

rcr11,t::."J l1lt.• l>;.;..-C"n't:Pi-Traditioni>l concrete and 
asphalt don'talloww~ter to so.it into the1Pt>Und. 
Instead these surfaces rely on storm dratl\s to 
dive! unvr.intc-d wnter. P,,1meublc J>ilVCTI1C11L 
>)'stems aDow rain and snowmclt to sook throuch. 
dccrcnstng storm1v.1 ter runoff. 

\\';lin H:tn,•.k-You can 
eoUccl rainwater from 
roonops in mtl$lJUltr:>
proof containtf'S. lhc 
.. atcr con be used Joler on 
lawn or gmdcn nrros. 

~.,if\ \.;aidt·h~ .\ nrf 
(;r,i!'>:·Y ~W.•l i:o;-6peci3lly 

dOSiened areas planted 

iii
wltl\nativcpl.ln1scanprovi::.i;:1f:"'~' 

and ooa\ lntD lhe 
i!fOUnd. Rilln from 
100ftop aroilS or p.>vcd 
orros can be dl\ll!rted 
into these areas rather 
lhan into <torm dram•. 

\'•!~:«· t<.'lh~d n1ti.:1 $(ff,,·.--fjlterstrip&: are areas of 
nalivo w= or planl• croaled along rooclways or 
>'trellrns. 111<.')I lr.ip th~ polluionts >'lormwnlcr 
picks up as it flows ~cross dri•eways and sltCClS. 

Din. oil. and debrts that collect in 
parking lots and paved areas can be 
washed Into the storm sewer system 
and eventually enter local 
wateibodics. 

• Sweep up litter and debris from 
sidewalks. dr1veways and partJne lots. 
espccliilly around stonn drains. 

EroSfon controls th::tt arern malnlil1n~ can cause 
cx.cei.'SNc amounts of sediment and debris 10 be 
corned Into the stonnwatcr system. Co11stnicllon 
vehicles r.an lr.ak lucl, oU. a11d other harmful fluids 
that can be picked up by stonnwntcr and 
deposited into local wale!bodics. 

• Divert stormwatcr away from disturbed or 
expoo;ed areas of the constrtJCUon srte. 

• COiier grease storage and dumpster.; 
and keep ~hem clcon to avoid leaks. 

• Report any chemJcal spUI to the local 
harardous waste cleanup team. 
11ley'U know- the best way to keep 
spills from hannlng the environment. 

• lnslilll sill fences. vchidc mud removal arcos, 
ve!lletatlve cover. and other sedimenl and 
erosion controls and propeily maintain them, 
especlaRy aftcrrainstonns. 

• ~nt soil erosion by minimizing disturbed 
areas durinR const111cllon projects. and seed 
and mulch bare meas as soon as possible. 

U.ck of vcectalion on strc:imbanks can lead 10 erosion. Ovetgratcd pastures can also 
contribute excessive amounts or sediment to local waterbodles. Excess rertilizer5 and 
pesticides can poison aquatic animals and lead lo destructive alr,ac blooms. Livestock in 
s11eams can contamln•le waterways with bacteria, makinH them unsafe for human contact. 

.. - ... .... 

• Kr.ep livestock away from stmambanks dnd provide 
them a water SOUJce oway from watcsbodies. 

• Store and apply manure away from watcrbodies and In 
accordance with a nutrient management plan. 

• 'k11em1e rlJ>Qrlon nreu• nlone wtclWllys. 

• Rotate animal grazing ro prevent soU erosion In fields. 

• /\pply fertJlt..ers and pesticides acconling to label 
instmctions to save money and mlnimfZc poUution. 

Improperly managed l()jlgingoperatlons can result in erosion and 
seflimcntation. 

• Conduct prehaivcst plannlne to prevent erosion and lower cost~. 

•Use Jogi:ing methods and equipment that minimize soil disturbance. 

t Plan and dc:.ign skid trails. yard areas. ;111d lrud access roads to 
minimize stroam r.rossln(!S and avoid disturbing the forest floor. 

• Conslllict stream crossings so that they minimi7.C erosion and pllys!cal 
changes to streams. 

• F.xpedite revcgct.1tion of cleared arnas. 

Uncovered fueling stations aUow spills lo be 
washed into stonn dr:>lns. cars waiting to be 
repalrcd can leak fuel oil, and other harm/ul 
fluids that can be picked up by stonnwaler. 

• dean up spllls Immediately and properly 
dtspa;e of cleanup materials. 

• Provide cover over fut'Jing stntlo1LS and 
design or retrofit facillUes for sp!ll 
cunlilinment. 

• Property maintain fleet vehicles to prevent 
oil. lf<lS, and other dischaqfeS from beint 
washed into local waterbodi1$ 

+ Install and m3lnt:i1n oil/Water separators. 



Riverside County Storml\"ater Protection Partners 
Flood Control Di!trict (95l) 955-121Xl 
CoumycfRirnside (951) 935-lC'OO 
CltyufBannlng (951) 922-3105 
Ciry ot' !murrumt (951) 769-8510 
Ch:yofCalimm (909) 795-9801 
City of Canyon Lake (951) 241-2955 
Cothcdnl City (76CJ 77c.m27 
City oiCoachel!a (161:) J98·49i6 
Cir; oi Ci>r.ina (951) 736-2447 
City oi Dcicn Hoc Srrings (760) 329-64 l l 
CltyofEama!c (951) 361-C9CO 
City oi Hemet (95 I) 765-23CO 
Ciry oilndfan \Xel11 (760} 346-2489 
C!ty uflodio (76C) 39Ht'C:J 
City oilokc Els!oorc (9jJ) 6i4-3124 
City of La Quinta (76C) 7i7 ·iCCO 
Ciry of Menifee (951) 6i2·6ii7 
Cicy oi ~orcno \'.Jllci• l951) 413·3CCO 
Cit\' L•iMurrim (951) JC'4·H89 
Cir-.· ot ~Otl:<> (95 1) 2i~·56C7 
Ciw "i P,,lrn O,,sen (760) J46-C-O l l 
City of Palm SF rings (i6C) 323-8299 
City oi !'mis (951) 943-61C'1 
Cic:y oi Rancho ~1ira:;e (i'6C) JH-451 I 
Cit)' l!fRh·ct'ide (951) 361-C9CJ 
Oty of Son Jncinto i9:il) 6H-i.B7 
City ofTcmecut.. (951) 69~·6444 
Cil)·nf\Xlldnr=r (95 1} 67i'-7i5l 

REPORT TI.LEGAL STORM DRAIN DISPOSAL 
1..S00-506-2555 or e-mail ui at 

·fcgpdc:s@rcflpod.pric 

Ril-er1ide County Flood C.:inr:rd and Water 
Comet\•ation Dimict 
ww..-.rcflood.org 

Online resources include: 

• CaUfomia Storm Water Qunlity Assodarion 
WWW,S:3$QiLPI 2 

• State W•ter Rcsourcc.s Control &'•rd 
www.~-atcrbp;mb.ca.t:o\" 

"---"' 
\ .. ..__,,/ 

Storm drains are NOT connected 10 sanitarv sewer svstems and 
treatment plantsl 

z :__z 

ONLY RAIN-THE DRAIN 
~ . ,, 

The primary purpose of storm drains is:tQ carry rain water away from developed areas 
to prevent flooding. Pollutants discharged to stom1. drains are transported directly 

into rivers, lakes and streams. Soaps, degreasers, auto~otive fluids, litter and a host of 
materials are washed off buildings, sidewalks, plazas and parking areas. Vehicles and 
equipment must be properly managed to prevent the pollution oflocal wacenvays. 

Unimentional spills by mobile service operators can flow into storm. drains and pollute 
m.1r watenvays. Avoid mishaps. Always have a Spill Response Kit on ha11d to clean up 
unintentional spills. Only emergency Mechanical repairs should be done in City str'eets, 
using drip pans for spills. Plumbine should be done on private property. Always ~tore 
chemicals in a leak-proof container and keep C(Wered when not in use. Window/POWer 
\Vashing waste water shouldn't be released into the streets, but should be disposed ofin 
a sanitary sewer, landscaped area or in the soil. Soiled Carnet Cleanine wash .water 
should be flltered before being discharged into the sanitary sewer. Dispose of all filter 
debris properly. Car Washing/Detailine operators should wash cars on private propern• 

I . 

and use a regula~ed hose nozzle for_ water flow comroi and runoff ' 
prevention. Capture and dispose of wastewater and chemicals properly. 
Remember> storm drains are forreceiving rain water runoff only. 

REPORT ILLEGAL 
STORM DRAIN 
DISPOSAL _ 
1 .. 800-506·2555 

( ,-._) 



HBIP ProttJCI Our WaltJIWBVSI 
Use these guidelines for Outdoor Cleaning Activities and Wash Water Disposal 

D id you know that disposing of 
pollutants into the street, gutter, 

stonn drain or body of water is 
PROHIBITED by law a.1.1.d can result 
u1 stiff penalties? 

Best Management Practices 
\Xaste wash water from ~lechanics, Plumrers, 
\"\'indow Power \Vashers, Carpet Cleaners, Car 
\\'ashing and Mobile Dcmtling accivities ma)' 
contain ~ignifkant quantities of motor oil, grea~e. 
chemicals, din, detergents, brake pad dusr, litter 
and other materials. 

Best Management Practices, or B!'v!Ps as they are 
known, are guide; m prevent polluta.•tS from 
entering the stnm1 drains. Each of us can .lo our 
part to keet) srom1wacer clean by using the 
sugge~J. BMP; l:dow: 

Simple solutions for both 
light and heavy duty jobs: 

Do ..• consider dry clc-aniJ1g methuds first such 
as a m.1p, broom, rag .:ir "ire brush. Always keep 
a sptll rei.TOnse kit on site. · 

Do ... ~epare the work area before power 
deaning by using sand bags, rubber mats, vacuum 
booms, conrainmenc paru or tempmaiy hcrms to 

keep wash 1\·ater away fi:om rhe gurrcrs aud storm 
drains. 

Do ... ,:se vacuums or orher machines to 
remove and collect loose debris or litter before 
appl)ing water. 

\..._.., 

Do ... obtain the property owner's permli~ion co 
dispose of small amounts of power washing waste 
water on to land..<capc:d, gravel or unpaved 
surfaces. 

Do ... ched: your local sanitary ~wer agency's 
pvlicies on wa£h water disp..1sal regulations before 
disposing of W<.sh water into the sewer. (See list 
on reverse side) 

Do ... be aware that if discharging to land$Capc 
area;, soapy wash 11.-ater may damage landscaping. 
Residual wash water may remain on paved 
surfuces ro ew1purate. Sweep up :;did residuals 
and dispose of properly. \'aciJum bx>ms are 
anorhet option for capturing and callee.ring ,,·ash 
watec 

Do ... check to see ii local ordinances pre\· em 
certain acci1·ities. 

Do not let. •• wash or waste warer fi:om 
sidewalk, plaza or building cleaning go into a 
meet or Horm drain. 

Report illegal stonu drain disposal 
Call Toll Free 

1-800-506 .. 2555 

\.._) 

Using Cleaning Agents 

Try using bioclcgradable!ph1..»phare-frec products. 
Titey are easier on che en,·irorunent, but don't 
confi.1sc chem with being mxic. free. Soapy water 
entering the srorm drain srm:m Q!l imJX!Ct the 
delicate aquatic environment 

\\.'hen cJe3ning ~urfaces wirh a high-pressure 
washer C'r steam cleaner, a.:lditi(\!1al precautions 
should be raken co prevent the discharge of 
pollut-.mt> into the s~orm drain S)ot~m. These 
two methcxls of surface deaning can loosen 
additional material chat can wnramffiatc local 
waterways. 

Think Water Conservation 

;\·linimi2e warer use by usu1g lliJlh pressure, low 
1·olume nozzles. Be sure to check all hoses for 
leaks. Water is a pr.::cious resource::, don't !er it flow 
freely and cc sure to shut it off in between uses. 

Screening Wash Water 
Conduce thorough dry clea.'lU;:' before washing 
ex'tcrior ~urfaces, such as b;iilding:; and decks 
witl1 loose paint, !idewalks or ~!aza areas. Keep 
debris from entering the srcrm drain aiter 
cleaning by firsr pa~sing the w~h \\•acer through 
a "20 mesh" or finer screen to catch the mlid 
materials, then dispose of the mesh in a rcfu~ 
container. Do 11or let the remaining wash water 
enter a street, gutter or storm drain. 

Drain Inlet Protection & 
Collection of Wash Water 
Prior ro any w~h!ng, Hock ail stor:n drains 
1\ich an impenious barrier ~uch as sandbags 
or berms, or seal the storm drain with plugs 
or ocher appropriate mnterials. 
Creare a cont:iinnicnt area \\11h bem1s and 
traps or rake advamag~ of a low spm ro keep 
wash water concaineJ. 
\'('ash ,·chicles and equipment on gr:my or 
gra1•el areas so tlu!t the wash wa.ter can seep 
inro che ground. 
Pump or \'acuum up all wash warer in che 
contained area. 

Concrete/Coring/Saw Cutting 
and Drilling Projects 

Protect any down-gradient inlets by using dcy 
acri\'icy techniques whenel'cr pos!ble. If water is 
used, minimize the amount 1)i water used during 
the coring/drilling or saw cutting process. Place a 
barrier of sandbai;?S and/or absor~nt berms to 
protect the storm dram inlet or watercourse. Use a 
shovel or wet vacuum tu remove the residue: from 
the pavement. Do nor wash residue or particulate 
matter into a storm drain inlet or watercourse. 

·-·-·------------ -----! 
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Site Design & Landscape Planning SD-10 

Description 

Design Objectives 

0 Maximize Infiltration 

0 Provide Retention 

0 Slow Runoff 

0' Minimize lmpeivious Land 
Coverage 

Prohibit Dumping of Improper 
Materials 

Contain Pollutants 

Collect and Convey 

Each project site possesses unique topographic, hydrologic, and vegetative features, some of 
which are more suitable for development than others. Integrating and incorporating 
appropriate landscape planning methodologies into the project design is the most effective 
action that can be done to minimize surface and groundwater contamination from stonnwater. 

Approach 
Landscape planning should couple consideration of land suitability for urban uses with 
consideration of community goals and projected growth. Project plan designs should conserve 
natural areas to the extent possible, maximize natural water storage and infiltration 
opportunities, and protect slopes and channels. 

Suitable Applications 
Appropriate applications include residential, commercial and industrial areas planned for 
development or redevelopment. 

Design Considerations 
Design requirements for site design and landscapes planning 
should conform to applicable standards and specifications of 
agencies with jurisdiction and be consistent with applicable 
General Plan and Local Area Plan policies. 

January 2003 California Stormwater BMP Handbook 
New Development and Redevelopment 
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SD-10 Site Design & Landscape Planning 

Designing New 1nstallati.ons 
Begin the development of a plan for the landscape unit with attention to the following general 
principles: 

• Formulate the plan on the basis of clearly articulated community goals. Carefully identify 
conflicts and choices between retaining and protecting desired resources and community 
growth. 

• Map and assess land suitability for Ul'han uses. Include the following landscape features in 
the assessment: wooded land, open unwooded land, steep slopes, erosion-prone soils, 
foundation suitability, soil suitability for waste disposal, aquifers, aquifer recharge areas, 
wetlands, floodplains, surface waters, agricultural lands, and various categories of urban 
land use. When appropriate, the assessment can highlight outstanding local or regional 
resources that the community determines sbould be protected (e.g., a scenic area, 
recreational area, threatened species habitat, farmland, fish run). Mapping and assessment 
should recognize not only these resources but also additional areas needed for their 
sustenance. 

Project plan designs should conserve natural areas to the extent possible, maximize natural 
water storage and infiltration opportunities, and protect slopes and channels. 

Conserve Natural Areas during Landscape Planning 
If applicable, the following items are required and must be implemented in the site layout 
during the subdivision design and approval process, consistent with applicable General Plan and 
Local Area Plan policies: 

• Cluster development on least-sensitive portions of a site while leaving the remaining land in 
a natural undisturbed condition. 

• Limit clearing and grading of native vegetation at a site to the minimum amount needed to 
build lots, allow access, and provide fire protection. 

• Maximize trees and otl1er vegetation at each site by planting additional vegetation, clustering 
tree areas, and promoting the use of native and/ or drought tolerant plants. 

• Promote natural vegetation by using parking lot islands and other landscaped areas. 

• Preserve riparian areas and wetlands. 

Maximize Natural Watet- Storage and Infiltration Opportunities Within the Landscape Unit 
• Promote the conservation of forest cover. Building on land that is already deforested affects 

basin hydrology to a lesser extent than converting forested land. Loss of forest cover reduces 
interception storage, detention in the organic forest floor layer, and water losses by 
evapotranspiration, resulting in large peak runoff increases and either their negative effects 
or the expense of countering them with structural solutions. 

• Maintain natural storage reservoirs and drainage corridors, including depressions, areas of 
permeable soils, swales, and intemtlttent streams. Develop and implement policies and 
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Site Design & Landscape Planning SD-10 

regulations to discourage the clearing, filling, and channelization of these features. Utilize 
them in drainage networks in preference to pipes, culverts, and engineered ditches. 

• Evaluating infiltration opportunities by referring to the stonnwater management manual for 
the jurisdiction and pay particular attention to the selection criteria for avoiding 
groundwater contamination, poor soils, and hydrogeological conditions that cause these 
facilities to fail. If necessary, locate developments with large amounts of impervious 
surfaces or a potential to produce relatively contaminated runoff away from groundwater 
recharge areas. 

Protection of Slopes and Channels during Landscape Design 
• Convey runoff safely from the tops of slopes. 

• Avoid disturbing steep or unstable slopes. 

• Avoid disturbing natural channels. 

• Stabilize disturbed slopes as quickly as possible. 

• Vegetate slopes with native or drought tolerant vegetation. 

• Control and treat flows in landscaping and/or other controls prior to reaching existing 
natural drainage systems. 

• Stabilize temporary and permanent channel crossings as quickly as possible, and ensure that 
increases in run-off velocity and frequency caused by the project do not erode the channel. 

• Install energy dissipaters, such as riprap1 at the outlets of new storm drains, culverts, 
conduits, or channels that enter unlined channels in accordance with applicable 
specifications to minimize erosion. Energy dissipaters shall be installed in such a way as to 
minimize impacts to receiving waters. 

• Line on-site conveyance channels where appropriate, to reduce erosion caused by increased 
flow velocity due to increases in tributary impervious area. The first choice for linings 
should be grass or some other vegetative surface, since these materials not only reduce 
iunoff velocities, but also provide water quality benefits from filtration and infiltration. If 
velocities in the channel are high enough to erode grass or other vegetative linings, riprap, 
concrete, soil cement, or geo-grid stabilization are other alternatives. 

• Consider other design principles that are comparable and equally effective. 

Redeveloping Existing Installations 
Various jurisdictional storm water management and mitigation plans (SUSMP, WQMP, etc.) 
define "redevelopment" in terms of amounts of additional inipervious area, increases in gross 
floor area and/or exterior construction, and land disturbing activities with structural or 
impervious surfaces. The definition of" redevelopment'' must be consulted to determine 
whether or not the requirements for new development app1y to areas intended for 
redevelopment. If the definition applies, the steps outlined under "designing new installations" 
above should be followed. 

January 2003 California Stormwater BMP Handbook 
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SD-10 Site Design & Landscape Planning 

Redevelopment may present significant opportunity to add features which had not previously 
been implemented. Examples include incorporation of depressions, areas of permeable soils, 
and swales in newly redeveloped areas. While some site constraints may exist due to the status 
of already existing infrastructure, opportunities should not be missed to maximize infiltration, 
slow runoff, reduce impervious areas, disconnect directly connected impervious areas. 

Other Resources 
A Manual for the Standard Urban Stonnwater Mitigation Plan (SUSMP), L<>s Angeles County 
Department of Public Works, May 2002. 

Stormwater Management Manual for Western Washington, Washington State Department of 
Ecology, August 2001. 

Model Standard Urban Storm Water Mitigation Plan (SUSMP) for San Diego County, Port of 
San Diego, and Cities in San Diego County, February 14, 2002. 

Model Water Quality Management Plan (WQMP) for County of Orange, Orange County Hood 
Contro1 District, and the Incorporated Cities of Orange Comity, Draft February 2003. 

Ventura Countywide Technical Guidance Manual for Stormwater Quality Control Measures, 
July2002. 
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Roof Runoff Controls 

Rain Garden 

Description. 
Various roof runoff controls are available to address stormwater 

SD-11 
Design Objectives 

0 Maximize Infiltration 

0 Provide Retention 

0 Slow Runoff 

Minimize Impervious Land 
Coverage 

Prohibit Dumping of Improper 
Materials 

0 Contain Pollutants 

Collect and Convey 

that drains off rooftops. The objective is to reduce the total volume and rate of runoff from 
individual lots, and retain the pollutants on site that may be picked up from roofing materials 
and atmospheric deposition. Roof runoff controls consist of directing the roof runoff away from 
paved areas and mitigating flow to the storm drain system through one of several general 
approaches: cisterns or rain barrels; dry wells or infiltration trenches; pop-up emitters, and 
foundation planting. TI1e first three approaches require the roof runoff to be contained in a 
gutter and downspout system. Foundation planting provides a vegetated strip under the drip 
line of the roof. 

Approach 
Design of individual lots for single-family homes as well as lots for higher density residential and 
commercial structures should consider site design provisions for containing and infiltrating roof 
runoff or directing roof runoff to vegetative swales or buffer areas. Retained water can be reused 
for watering gardens, lawns, and trees. Benefits to the environment include reduced demand for 
potable water used for irrigation, improved stonnwater quality, increased groundwater 
recharge, decreased runoff volume and peak flows, and decreased flooding potential. 

Suitable Applications 
Appropriate applications include residential, commercial and industrial areas planned for 
development or redevelopment. 

Design Considerations 
Designing New Installations 
Cisterns or Rain Barrels 
One method of addressing roof runoff is to direct roof downspouts 
to cisterns or rain barrels. A cistern is an above ground storage 
vessel with either a manually operated valve or a permanently 
open outlet. Roof runoff is temporarily stored and then released 
for irrigation or infiltration between storms. 111e number of rain 
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SD-11 Roof Runoff Controls 

barrels needed is a function of the rooftop area. Some low impact developers recommend that 
every house have at least 2 rain barrels, with a minimum storage capacity of 1000 liters. Roof 
barrels serve several purposes including mitigating the first flush from the roof which has a high 
volume, amount of contaminants, and thermal load. Several types of rain barrels are 
commercially available. Consideration must be given to selecting rain barrels that are vector 
proof and childproof. In addition, some barrels are designed with a bypass valve that filters out 
grit and other contaminants and routes overflow to a soak-away pit or rain garden. 

If the cistern has an operable valve, the valve can be closed to store stormwater for irrigation or 
infiltration between storms. Titis system requires continual monitoring by the resident or 
grounds crews, but provides greater flexibility in water storage and metering. If a cistern is 
provided with an operable valve and water is stored inside for long periods, the cistern must be 
covered to prevent mosquitoes from breeding. 

A cistern system with a permanently open outlet can also provide for metering storn1water 
runoff. If the cistern outlet is significantly smaller than the size of the downspout inlet (say 1/4 to 
112 inch diameter), runoff will build up inside the cistern during storms, and will empty out 
slowly after peak intensities subside. Tilis is a feasible way to mitigate the peak flow increases 
caused by rooftop impervious land coverage, especially for the frequent, small storms. 

Dry wells and Infiltration Trenches 
Roof downspouts can be directed to dry wells or infiltration trenches. A dry well is constructed 
by excavating a hole in t11e ground and filling it with an open graded aggregate, and allowing the 
water to fill the dry well and infiltrate after the storm event. An underground connection from 
the downspout conveys water into the dry well, allowing it to be stored in the voids. To 
minimize sedimentation from lateral soil movement, the sides and top of the stone storage 
matrix can be wrapped in a permeable filter fabric, though the bottom may remain open. A 
perforated observation pipe can be inserted vertically into the dry well to allow for inspection 
and maintenance. 

In practice, dry wells receiving runoff from single roof downspouts have been successful over 
long periods because they contain very little sedin1ent. They must be sized according to the 
amount of rooftop runoff received, but are typically 4 to 5 feet square, and 2 to 3 feet deep, with 
a minimum of 1-foot soil cover over the top (maximum depth of 10 feet). 

To protect the foundation, dry wells must be set away from the building at least 10 feet. They 
must be installed in solids that accommodate infiltration. In poorly drained soils, dry wells have 
very limited feasibility. 

Infiltration trenches function in a similar manner and would be particulady effective for larger 
roof areas. An infiltration trench is a long, narrow, rock-filled trench with no outlet that receives 
stormwater runoff. These are described under Treatment Controls. 

Pop-up Drainage Emitter 

Roof downspouts can be directed to an underground pipe that daylights some distance from the 
building foundation, releasing the roof runoff through a pop-up emitter. Similar to a pop-up 
irrigation head, the emitter only opens when there is flow from the roof. The emitter remains 
flush to the ground during dry periods, for ease oflawn or landscape maintenance. 
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Roof Runoff Controls SD-11 

Foundation Planting 
Landscape planting can be provided around the base to allow increased opportunities for 
stormwater infiltration and protect the soil from erosion caused by concentrated sheet flow 
coming off the roof. Foundation plantings can reduce the physical impact of water on the soil 
and provide a subsurlace matrix of roots that encourage infiltration. These plantings must be 
sturdy enough to tolerate the heavy runoff sheet flows, and periodic soil saturation. 

Redeveloping Existing Installations 
Various jurisdictional stormwater management and mitigation plans (SUSMP, WQMP, etc.) 
define "redevelopment" in terms of amounts of additional impervious area, increases in gross 
floor area and/or exterior construction, and land disturbing activities with structural or 
impervious surfaces. The definition of" redevelopment" must be consulted to determine 
whether or not the requirements for new development apply to areas intended for 
redevelopment. If the definition applies, the steps outlined under "designing new installations" 
above should be followed. 

Supplemental Information 
Examples 
• City of Ottawa's Water Links Surface -Water Quality Protection Program 

• City of Toronto Downspout Disconnection Program 

• City of Boston, MA, Rain Barrel Demonstration Program 

Other Resources 
Hager, Marty Catherine, Stormwater, "Low-Impact Development", January/February 2003. 

www.stormh20.com 

Low Impact Urban Design Tools, Low Impact Development Design Center, Beltsville, MD. 
www.lid-stormwater.net 

Start at the Source, Bay Area Stormwater Management Agencies Association, 1999 Edition 
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Efficient Irrigation 

Description 

SD-12 
Design Objectives 

0 Maximize Infiltration 

0 Provide Retention 

0 Slow Runoff 

Minimize Impervious Land 
Coverage 

Prohibit Dumping of Improper 
Materials 

Contain Pollutants 

Collect and Convey 

Irrigation water provided to landscaped areas may result in excess irrigation water being 
conveyed into stormwater drainage systems. 

Approach 
Project plan designs for development and redevelopment should include application methods of 
irrigation water that minimize runoff of excess inigation water into the stormwater conveyance 
system. 

Suitable Applications 
Appropriate applications include residential, commercial and industrial areas planned for 
development or redevelopment. (Detached residential single-family homes are typically 
excluded from this requirement.) 

Design Considerations 
Designing New Installations 
The following methods to reduce excessive irrigation runoff should be considered, and 
incorporated and implemented where determined applicable and feasible by the Permittee: 

• Employ rain-triggered shutoff devices to prevent irrigation after precipitation. 

• Design irrigation systems to each landscape area's specific water requirements. 

• Include design featuring flow reducers or shutoff valves 
triggered by a pressure drop to control water loss in the event 
of broken sprinkler heads or lines. 

• Implement landscape plans consistent with County or City 
water conservation resolutions> which may include provision 
of water sensors, programmable irrigation times (for short 
cycles), etc. 

( 
' · Cf\t.Sff»t~l,\~Oll\1\1.',\Tffi 
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SD-12 Efficient Irrigation 

• Design timing and application methods of irrigation water to minimize the runoff of excess 
irrigation water into the storm water drainage system. 

• Group plants with similar water requirements in order to reduce excess irrigation runoff and 
promote surface filtration. Choose plants with low irrigation requirements (for example, 
native or drought tolerant species). Consider design features such as: 

Using mulches (such as wood chips or bar) in planter areas without ground cover to 
minimize sediment in runoff 

Installing appropriate plant materials for the location, in accordance with amount of 
sunlight and climate, and use native plant materials where possible and/or as 
recommended by the landscape architect 

Leaving a vegetative barrier along the property boundary and interior watercourses, to 
act as a pollutant filter, where appropriate and feasible 

Choosing plants that minimize or eliminate the use of fertilizer or pesticides to sustain 
growth 

• Employ other comparable, equally effective methods to reduce irrigation water runoff. 

Redeveloping Existing Installations 
Various jurisdictional storm water management and mitigation plans (SUSMP, WQMP, etc.) 
define "redevelopment" in terms of amounts of additional impervious area, increases in gross 
floor area and/or exterior construction, and land disturbing activities with structural or 
impervious surfaces. The definition of" redevelopment" must be consulted to determine 
whether or not the requirements for new development apply to areas intended for 
redevelopment. If the definition applies, the steps outlined under "designing new installations" 
above should be followed. 

Other Resources 
A Manual for the Standard Urban Storm.water Mitigation Plan (SUSMP), Los Angeles County 
Department of Public Works, May 2002. 

Model Standard Urban Storm Water Mitigation Plan (SUSMP) for San Diego County, Port of 
San Diego, and Cities in San Diego County, February 14, 2002. 

Model Water Quality Management Plan (WQMP) for County of Orange, Orange County Flood 
Control District, and the Incorporated Cities of Orange County, Draft February 2003. 

Ventura Countywide Technical Guidance Manual for Stormwater Quality Control Measures, 
July2002. 
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Infiltration Basin 

Description 
An infiltration basin is a shallow impoundment that is designed 
to infiltrate stonuwater. Infiltration basins use the natural 
filtering ability of the soil to remove pollutants in stormwater 
runoff. 1nfiltration facilities store runoff until it gradually 
exfiltrates through the soil and eventually into the water table. 
This practice has high pollutant removal efficiency and can also 
help recharge groundwater, thus helping to maintain low flows in 
stream systems. Infiltration basins can be challenging to apply 
on many sites, however, because of soils requirements. In 
addition, some studies have shown relatively high failure rates 
compared with other management practices. 

California Experience 
Infiltration basins have a long history of use in California, 
especially in the Central Valley. Basins located in Fresno were 
among those initially evaluated in the National Urban Runoff 
Program and were found to be effective at reducing the volume of 
runoff, while posing little long-term threat to groundwater 
quality (EPA, 1983; Schroeder, 1995). Proper siting of these 
devices is crucial as underscored by the experience of Caltrans in 
siting two basins in Southern Califomia. 111e basin with 
marginal separation from groundwater and soil permeability 
failed immediately and could never be rehabilitated. 

Advantages 
• Provides 100% reduction in the load discharged to surface 

waters. 

• The principal benefit of infiltration basins is the 
approximation of pre-development hydrology during which a 
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• Slope 

• Aesthetics 
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TC-11 Infiltration Basin 

significant portion of the average annual rainfall runoff is infiltrated and evaporated rather 
than flushed directly to creeks. 

• If the water quality volume is adequately sized, infiltration basins can be useful for providing 
control of channel forming (erosion) and.high frequency (generally less than the 2-year) 
flood events. 

Limitations 
• May not be appropriate for industrial sites or locations where spills may occur. 

• Infiltration basins require a minimum soil infiltration rate of 0.5 inches/hour, not 
appropriate at sites with Hydrologic Soil Types C and D. 

• If infiltration rates exceed 2.4 inches/hour, then the runoff should be fully treated prior to 
infiltration to protect groundwater quality. 

• Not suitable on fill sites or steep slopes. 

• Risk of groundwater contamination in ve1y coarse soils. 

• Upstream drainage area must be completely stabilized before construction. 

• Difficult to restore functioning of infiltration basins once clogged. 

Design and Sizing Guidelines 
• Water quality volume determined by local requirements or sized so that 85% of the annual 

ruuoff volume is captured. 

• Basin sized so that the entire water quality volume is infiltrated within 48 hours. 

• Vegetation establishment on the basin floor may help reduce the clogging rate. 

Construction/Inspection Considerations 
• Before construction begins, stabilize the entire area draining to the facility. If impossible, 

place a diversion berm around the perimeter of the infiltration site to prevent sediment 
entrance during construction or remove the top 2 inches of soil after the site is stabililized. 
Stabilize the entire contributing drainage area, including the side slopes, before allowing any 
runoff to enter once construction is complete. 

• Place excavated material such that it can not be washed back into the basin if a storm occurs 
during consh11ction of the facility. 

• Build the basin without driving heavy equipment over the infiltration surface. Any 
equipment driven on the surface should have extra-wide (''low pressure") tires. Prior to any 
construction1 rope off the infiltration area to stop entrance by unwanted equipment. 

• After final grading, till the infiltration surface deeply. 

• Use appropriate erosion control seed mix for the specific project and location. 
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Performance 
As water migrates through porous soil and rock, pollutant attenuation mechanisms include 
precipitation, sorption, physical filtration, and bacterial degradation. If functioning properly, 
this approach is presumed to have high removal efficiencies for particulate pollutants and 
moderate removal of soluble pollutants. Actual pollutant removal in the subsurface would be 
expected to vary depending upon site-specific soil types. This technology eliminates discharge to 
surface waters except for the very largest storms; consequently, complete removal of all 
stormwater constituents can be assumed. 

TI1ere remain some concerns about the potential for groundwater contamination despite the 
findings of the NURP and Nightingale (1975; 1987a,b,c; 1989). For instance, a report by Pitt et 
al. (1994) highlighted the potential for groundwater contamination from intentional and 
unintentional stormwater infiltration. That report recommends that infiltration facilities not be 
sited in areas where high concentrations are present or where tliere is a potential for spills of 
toxic material. Conversely, Schroeder (1995) reported that there was no evidence of 
groundwater impacts from an infiltration basin serving a large industrial catchment in Fresno, 
CA 

Siting Criteria 
The key element in siting infiltration basins is identifying sites with appropriate soil and 
hydrogeologic properties, which is critical for long term performance. In one study conducted in 
Prince George's County, Maryland (Galli, 1992), all of tlie iuftltration basins investigated clogged 
within 2 years. It is believed that these failures were for the most part due to allowing infiltration 
at sites with rates ofless than 0.5 in/hr, basing siting on soil type rather than field infiltration 
tests, and poor construction practices that resulted in soil compaction of the basin invert. 

A study of 23 infiltration basins in the Pacific Northwest showed better long-term performance 
in an area with highly permeable soils (Hilding, 1996). In this study, few of the infiltration 
basins had failed after io years. Consequently, the following guidelines for identifying 
appropriate soil and subsurface conditions should be rigorously adhered to. 

• Detemrine soil type (consider RCS soil type 'A, B or C' only) from mapping and consult 
USDA soil survey tables to review other parameters such as the amount of silt and clay, 
presence of a restrictive layer or seasonal high water table, and estimated permeability. The 
soil should not have more than 30% clay or more than 40% of clay and silt combined. 
Eliminate sites that are clearly unsuitable for infiltration. 

• Grow1dwater separation should be at least 3 m from the basin invert to the measured 
groWid water elevation. There is concern at the state and regional levels of the impact on 
groundwater quality from infiltrated rw1off, especially when the separation between 
groundwater and the surface is small. 

• Location away from buildings, slopes and highway pavement (greater than 6 m) and wells 
and bridge structures (greater than 30 m). Sites constructed of fill, having a base flow or 
with a slope greater than 15% should not be considered. 

• Ensure that adequate head is available to operate flow splitter structures (to allow the basin 
to be offline) without ponding in the splitter structure or creating backwater upstream of the 
splitter. 
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• Base flow should not be present in the tributacywatershed. 

Secondary Screening Based on Site Geotechnical Investigation 
• At least tlrree in-hole conductivity tests shall be performed using USBR 7300-89 or Bouwer

Rice procedures (the latter if groundwater is encountered within the boring), two tests at 
different locations within the proposed basin and the third down gradient by no more than 
approximately 10 m. The tests shall measure permeability in the side slopes and the bed 
within a depth of 3 m of the invert. 

• The minimum acceptable hydraulic conductivity as measured in any of the three required 
test holes is 13 mmjhr. If any test hole shows less than the minimum value, the site should 
be disqualified from further consideration. 

• Exclude from consideration sites constructed in fill or partially in fill unless no silts or clays 
are present in the soil boring. Fill tends to be compacted, with clays in a dispersed rather 
than flocculated state, greatly reducing permeability. 

• The geotechnical investigation should be such that a good understanding is gained as to how 
t11e storm water runoff will move in the soil (horizontally or vertically) and if there are any 
geological conditions that could inhibit the movement of water. 

Additional Design Guidelines 
(1) Basin Sizing - The required water quality volume is determined by local regulations 

or sufficient to capture 85% of the annual runoff. 

(2) Provide pretreatment if sediment loading is a maintenance concern for the basin. 

(3) Include energy dissipation in the inlet design for the basins. Avoid designs that 
include a pennanent pool to reduce opportunity for standing water and associated 
vector problems. 

(4) Basin invert area should be determined by the equation: 

(5) 

4 of8 

A=WQV 
kt 

where A= Basin invert area (m2
) 

WQV =water qualityvolwne (ma) 

k = 0.5 times the lowest field-measured hydraulic conductivity 
(m/hr) 

t = drawdown time ( 48 hr) 

The use of vertical piping, either for distribution or infiltration enhancement shall 
not be allowed to avoid device classification as a Class V injection well per 40 
CFR146.5(e)(4). 
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Maintenance 
Regular maintenance is critical to the successful operation of infiltration basins. Recommended 
operation and maintenance guidelines include: 

• Inspections and maintenance to ensure that water infiltrates into the subsurface completely 
(recommended infiltration rate of 72 hours or less) and that vegetation is carefully managed 
to prevent creating mosquito and other vector habitats. 

• Observe drain time for the design storm after completion or modification of the facility to 
confirm that the desired drain time has been obtained. 

• Schedule semiannual inspections for beginning and end of the wet season to identify 
potential problems such as erosion of the basin side slopes and invert, standing water, trash 
and debris, and sediment accumulation. 

• Remove accumulated trash and debris in the basin at the start and end of the wet season. 

• Inspect for standing water at the end of the wet season. 

• Trim vegetation at the beginning and end of the wet season to prevent establishment of 
woody vegetation and for aesthetic and vector reasons. 

• Remove accumulated sediment and regrade when the accumulated sediment volume 
exceeds 10% of the basin. 

• If erosion is occwTing within the basin, revegetate immediately and stabilize with an erosion 
control mulch or mat until vegetation cover is established. 

• To avoid reversing soil development, scarification or other disturbance should only be 
performed when there are actual signs of clogging, rather than on a routine basis. Always 
remove deposited sediments before scarification, and use a hand-guided rotary tiller, if 
possible, or a disc harrow pulled by a very light tractor. 

Cost 
Infiltration basins are relatively cost-effective practices because little infrastructure is needed 
when constructing them. One study estimated the total construction cost at about $2 per ft 
(adjusted for inflation) of storage for a 0.25-acre basin (SWRPC, 1991). As with other BMPs, 
these published cost estimates may deviate greatly from what might be incurred at a specific 
site. For instance, Caltrans spent about $18/ft:J for the two infiltration basins constructed in 
southern California, each of which had a water quality volume of about 0.34 ac.-ft. Much of the 
higher cost can be attributed to changes in the storm drain system necessary to route the runoff 
to the basin locations. 

Infiltration basins typically consume about 2 to 3% of the site draining to them, wlrich is 
relatively small Additional space may be required for buffer, landscaping, access road, and 
fencing. Maintenance costs are estimated at 5 to io% of construction costs. 

One cost concern associated with infiltration practices is the maintenance burden and longevity. 
If improperly maintained, infiltrntion basins have a high failure rate. Th.us, it may be necessary 
to replace the basin with a different technology after a relatively short period of time. 
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