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 INTRODUCTION AND PURPOSE 

The purpose of  th is  p re l iminary s tudy  i s  to  prov ide engineer ing Low Impact  Development  (LID)  
ca lcu lat ions  in  suppor t  o f  the Val ley Center  pro ject ,  wh ich  inc ludes  hydro logy ca lcu lat ions  for  the  85 t h  
percen t i le  s torm event  and proposed LID BMPs for  the s i te .  

 

 PROJECT LOCATION AND DESCRIPTION 

 E X I S T I N G  C O N D I T I O N S  

The pro ject  address is  14428 Val ley Boulevard ,  which  is  located at  the south corner  of  South 6 t h  Avenue 
and Val ley Boulevard  in  the c i ty  of  Industry .  The APNs are 8206-027-058 & 8206-027-080.  Surround ing 
uses p redominant ly  inc lude indust r ia l  warehouses.  

The ex is t ing s i te  consis ts  of  7  bui ld ings,  prov id ing warehouse and of f i ce space fac i l i t ies .  The ex ter ior  
space i s  compr ised of  asphal t  hardscape used for  park ing and loading/unload ing.  The ex is t ing s i te  
dra inage is  co l lected in to  concre te v -gu t te rs  tha t  sheet  f low out  to  6 t h  Avenue.  There are no ex is t ing  
on-s i te  below ground s torm fac i l i t ies.   St reet  f l ows  are then  col lected a t  the  ex is t ing  catch basin s on  
6 t h  Avenue .  There is  one  ex is t ing curb in let  catch  basin d i rect ly  f ron t ing  the s i te  and another  in le t  
a long  6 t h  c loser  to  Procto r  Avenue.  Refer  to  Appendix  A,  Pre -Deve lopment  Hydrology  Exh ib i t  There  i s  
no d ischarge in to  Val ley Boulevard f rom the  ex is t ing s i te .  

 E X I S T I N G  G E O T E C H N I C A L  C O N D I T I O N S  

The s i te  is  located  wi th in  the  San Gabr ie l  Va l ley ,  an a l luv ia l  bas in d ra ined by the R io Hondo and San 
Gabr ie l  Rivers ,  in  the  Peninsular  Ranges geomorphic  prov ince.   

Based on the geotechnical  f i nd ings,  the s i te  i s  under la in by a mant le o f  ar t i f ic ia l  f i l l  over  nat i ve 
sediments.  Because repor t ing  of  the engineer ing and p lacement  of  the  ar t i f i c ia l  f i l l  was not  avai lab le  
at  the t ime the repor t  was prepared ,  the ar t i f ic ia l  f i l l  was documented  as undocumented .  

The h is tor ica l  h igh  groundwater  leve ls  in  the reg ion of  the s i te  were found to be approx imate ly  33 feet  
bgs.  However ,  groundwater  was not  encountered  in  the explo rato ry bor ings per formed on Apr i l  12,  
2022,  which reached as  deep as  51 .5 feet  below ground sur face (bgs) .  

In f i l t ra t ion test ing was per formed at  two locat ions at  dep ths o f  10.2 and 25.4 feet  bgs ;  raw in f i l t ra t ion 
rates o f  0.8 in /hr  and 1 .7  in /hr  were measured respect ive ly .  Based on these resul ts ,  the Geotechnical  
repor t  suggests  that  in f i l t ra t ion is  only  feas ib le  at  depths  20 -25  feet  bgs w i th a  raw,  des ign  in f i l t ra t ion 
rate  of  1.0 in /hr .  The  adjusted,  recommended  design in f i l t ra t ion  ra te  is  0.3 in /hr  at  dep ths  of  20 -25  fee t  
bgs,  which inc ludes the LAC requi red factor  o f  safe ty  of  3.  S ince i t  is  in feas ib le to p la ce an underground 
chamber system at  th is  depth,  whi le  mainta in ing posi t i ve dra inage to the pro jects  poin ts  of  connect ion,  
in f i l t ra t ion is  not  used as the p r imary BMP st rategy .   

Refer  to  Geotechnical  repor t  inc luded in  Appendix  ‘E ’  o f  th is  s tudy  fo r  addi t ional  in format ion .  

 P R O P O S E D  C O N D I T I O N S  

The pro ject  p roposes a 135,720 square foot  industr ia l  bu i ld ing wi th o f f i ce space .  No sub terranean 
levels  are ant ic ipated.  Addi t ional  improvements  inc lude  new dr ive  a is le,  a t -grade park ing  and s i te  
landscaping.   

Runof f  f rom the s i te  wi l l  be conveyed v ia sheet  f low into  concre te val ley gut ters  wh ich  dra in to severa l  
catch  bas in in le ts  befo re being  conveyed in to  two separa te underground corrugated meta l  p ipe (CMP) 

SECTION I. 

SECTION II. 

11.1 

11.2 

11.3 
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chamber  systems (Basin ‘A ’  and Basin ‘B ’ ) ,  re fer  to  Appendix  B Post -Const ruct ion Hydro logy Exh ib i t .  
Runof f  w i l l  d ischarge  f rom each  CMP chamber  system in to a modu lar  we t land  sys tem (MWS).  The 
MWS’s  wi l l  p rov ide  the  requi red wate r  qual i ty  t reatment  for  the  85 t h  pe rcent i le  s torm in  conformance  
wi th  the  Low Impac t  Development  (L ID)  requ i rements.  The CMP chambers  are  s ized  to  deta in  runo f f  
before be ing t rea ted by the MWS’s fo r  the 85 t h  pe rcent i le  s torm.  Out f low f rom the MWS’s wi l l  t hen be  
conveyed in to  the pub l ic  s torm dra in  systems in  S.  6 t h  Ave and Val ley Blvd,  through an emergency 
over f low s torm dra in .  Dra inage  f rom the bui ld ing roof  w i l l  be routed through the on-s i te  s torm dra in  
system, wi th  50% o f  the roof  d ischarg ing to  Basin  ‘A ’  CMP chambers  and  50% of  the  roo f  d i scharg ing 
to  Bas in ‘B ’  CMP chambers.  

Refer  to  the LID Exhib i t  i n  Appendix  A.   

 METHODOLOGY 

The ca lcu la t ions and s tormwater  management  methods conta ined  in  th is  repor t  are  based on the curren t  
Ci ty  o f  Indust ry  and Los  Angeles County  Low Impact  Development  (L ID)  s tandards,  and the LA County  
Hydro logy Manua l  (LACHM).  

 H Y D R O L O G Y  

Hydro log ic  ca lcu la t ions  for  the  pro ject  were  per fo rmed us ing the  methods out l i ned  in  the  LA County  
Hydro logy Manua l  to  ca lcu la te the 85 t h  Percent i l e  Sto rm Event  for  Water  Qual i ty  purposes .  For  the 
smal l  sub wate rsheds o f  th is  pro jec t ,  a  t ime o f  concentra t ion of  5  m inutes i s  assumed as a min imum.  

Hydrocalc  sof tware vers ion 1.0 .2,  prov ided  by LA County ,  was used to  ca lcu la te the  s to rm vo lumes 
and f lowrates.  Input  parameters  for  so i l  c lass and isohyeta ls  were gathered f rom the LA County 
Hydro logy Map a t  h t tps : / /dpw. lacoun ty .gov/wrd/hydro logygis / .  

See Append ix  ‘B ’  &  ‘C ’  fo r  Hydrocalc  inputs  and  ca lcu la t ions.  

 

 8 5 T H  P E R C E N T I L E  S T O R M  E V E N T   

The 85 t h  percent i le  s torm even t  was ca lcu la ted fo r  Water  Qual i t y  purposes.  This  va lue is  larger  than  
the 0.75 inch ra in  even t ,  as determined by the Los  Angeles County  Hydro logy Map (see  Appendix  B) .   
The Low Impac t  Development  Standards  Manual  s ta tes  tha t  the larger  va lue of  0 .75 inch  or  the  85th 
percen t i le ,  24 -hour  ra in  event  va lue shal l  be u t i l i zed.  The 85 t h  percent i le  va lue i s  1 .05 and  was used 
as the  input  in  the HydroCalc  program to dete rmine  f low rate  and vo lume.  Dra inage  fo r  the  85 t h  
percen t i le  s torm event  wi l l  be  t reated  before d ischarg ing  to  the  of f s i te  s torm dra in  system.  

 5 0 - Y E A R  S T O R M  E V E N T   

The 50-year  s torm even t  was a lso ca lcu la ted us ing hydrocalc  sof tware and is  documented in  the 
Hydro logy  Repor t  for  th is  pro ject  wi th  a ra in fa l l  depth  of  6 .25 inches.  Sto rm events  greater  than  the 
85 t h  percent i le  s torm,  inc lud ing the 50-year  s torm event ,  w i l l  over f low the proposed t rea tment  fac i l i t ies  
and dra in  towards the i r  respect i ve po int  o f  connect ion at  the ex is t ing catch  bas ins on Va l ley Boulevard 
and 6 t h  Avenue.   

 

  

SECTION Ill. 
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111.1.1. 

111.1.2. 
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 WATER QUALITY BMP DESIGN 

 L I D  B M P  S E L E C T I O N  

The pro ject  development  is  requ i red to  in f i l t ra te  un less s i te  condi t ions a re deemed un feas ib le  per  the 
la tes t  vers ion of  Los Angeles County  LID Design Manual .  In f i l t ra t ion was conc luded to  be  in feas ib le 
per  the Geotechnica l  Exp lorat ion s tudy that  was p repared by Le ighton Consul t ing,  Inc .  Per  the s tudy,  
the in f i l t ra t ion ra te was measured at  a  depth of  approx imate ly  5-10 fee t  be low ground sur face (BGS) 
and resul ted in  an observed rate of  0 .8- inch/h r ,  o r  0 .27 inches /hr  for  the des ign rate wi th  a factor  o f  
safety  o f  3  appl ied.  A  second perco lat ion test  was done  at  a  depth of  20-25 fee t  BGS and  resu l ted in  
a  measured ra te of  1 .7  inches/h r ,  or  0 .56 inches/hr  for  the des ign rate.  Per  the LAC LID handbook ,  the 
min imum design rate for  in f i l t ra t ion is  0 .3 inches /hr  and therefore in f i l t ra t ion is  in feas ib le  ons i te  a t  
depths  less than 20 feet  BGS.  

Bioretent ion was then  evaluated and was determined to  be  in feas ib le  s ince the  pro jec t  footpr in t  does 
not  have  the  ava i lab le  space  for  a  t rad i t ional  above-ground  b iore tent ion  bas in .  For  tha t  reason,  a 
propr ie tary  b iore tent ion  t reatment  system, Modu la r  Wet land  Sys tem,  is  proposed  to  t reat  the  ons i te  
s tormwater .  The MWS is  des igned  to  t reat  the  water  qua l i ty  vo lume,  in  combinat ion of  upst ream 
storage,  and t rea ts  s torm water  wi th in  the a l lowed t ime o f  96 hours.  

 

 C A L C U L A T I O N  O F  T H E  S W Q D V  

Subarea 
ID 

Area 
(Acres) 

Impervious Ratio SWQDV 
(cu-ft) 

BMP 
Designation 

Volume 
Provided 

(cu-ft) 

Q85th 
(cfs) 

A 2.64 0.95 8,550 Basin ‘A’ 8,615 0.69 

B 0.89 0.91 2,817 Basin ‘B’ 
10,498 

0.28 

C 2.37 0.94 7,665 Basin ‘B’ 0.51 

D 0.57 0.01 233 Self-Treating Self-Treating 0.03 

TOTAL 6.47  19,265   1.51 

 

 S T O R M W A T E R  Q U A L I T Y  C O N T R O L  M E A S U R E S  

 M O D U L A R  W E T L A N D  S Y S T E M  

A Modular  Wet land System is  a  propr ie tary  b iore tent ion  BMP that  t reats  s to rmwater  the same way  as 
a t rad i t iona l  b ioretent ion bas in.  However ,  the system is  des igned to  maximize the sur face  area 
t reatment  through  propr ie tary  technology tha t  accounts  fo r  s ide wal l  t reatment ,  whi le  a lso  prov id ing  
ef f ic ient  eng ineer ing  so i l  media  to  t reat  s tormwater .  The system is  des igned by  Contech  Eng ineered 
Solut ions LLC and i s  des igned to  t rea t  the water  qual i t y  vo lume wi th in  the requi red 96 hour  drawdown 
t ime.  The  system is  a lso TAPE GULD cer t i f ied,  wh ich demonstra tes  the  sys tem is  compl iant  wi th  the  
water  qual i ty  s tandards as requ i red  by the  San Gabr ie l  Val ley Regional  Board.  

See append ix  D  for  product  de ta i l s .  

 

SECTION IV. 

IV.1 

IV.2 

----
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 S O U R C E  C O N T R O L  M E A S U R E S  

Source cont ro l  measures  are des igned to  preven t  po l lu tants  f rom contact ing s to rmwater  runof f  o r  
preven t  d ischarge of  contaminated s tormwater  runof f  to  the s torm dra in  sys tem and/or  receiv ing wate r .  
The tab le  be low descr ibes s t ructura l - t ype,  source cont ro l  measures  that  are  se lected fo r  
implementa t ion as par t  o f  the O&M Plan.  There are  no other  known sources of  po l lu t ion ant ic ipated to  
be produced f rom th is  s i te .  

 

Site Specific Source Control Measure Included? Reason 

S1 Storm Drain Message and Signage Design yes  

S2 Outdoor Material Storage Area Design no 
No long-term material storage as 
part of the proposed land use 

S3 
Outdoor Trash Storage and Waste Handling Area 

Design 
yes  

S4 Outdoor Loading/Unloading Dock Area Design yes  

S5 Outdoor Repair/Maintenance Bay Design no 
No repair bays proposed as part 
of this project 

S6 
Outdoor Vehicle/Equipment/ Accessory Washing Area 

Design 
no No outdoor washing permitted 

S7 Fueling Area Design no 
No fueling areas part of proposed 
land use. 

IV.4 
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NOT FOR

CONSTRUCTIO
N

SOURCE CONTROL BMPs:
· PHRASE "NO DUMPING - ONLY RAIN IN THE

DRAIN" SHALL BE STENCILED ON ALL CATCH
BASINS, INCLUDING MANHOLES (ON LID OR
NEAR LID).

· DESIGN LANDSCAPING TO MINIMIZE IRRIGATION
AND RUNOFF.

· A SPILL CONTROL KIT WILL BE LOCATED WITHIN
THE OA/OC BUILDING AND ACCESSIBLE BY ALL
EMPLOYEES.

· EMPLOY RAIN-TRIGGERED SHUTOFF DEVICES
TO PRVENT 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. SEE LANDSCAPE
PLANS FOR LOCATIONS.

· 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.
EMPLOY OTHER COMPARABLE, EQUALLY
EFFECTIVE METHODS TO REDUCE IRRIGATION
WATER RUNOFF.

· OUTDOOR TRASH STORAGE AND WASTE
HANDLING AREA WHERE TRASH IS STORED OR
HANDLED. ALL HAZARDOUS WASTE MUST BE
HANDLED IN ACCORDANCE WITH THE LEGAL
REQUIREMENTS ESTABLISHED IN TITLE 22 OF
CALIFORNIA CODE OF REGULATIONS.

· OUTDOOR VEHICLE/EQUIPMENT WASH AREAS
ARE PROHIBITED ONSITE.

· FUEL AND MAINTENANCE AREAS ARE
PROHIBITED ONSITE.

· OUTDOOR VEHICLE/EQUIPMENT
REPAIR/MAINTENANCE IS PROHIBITED ONSITE.

· OUTDOOR LOADING/UNLOADING DOCK AREA
SOURCE CONTROL: SURFACE WILL BE MADE OF
COMPATIBLE MATERIALS BEING HANDLED IN
THE LOADING/UNLOADING AREAS. AREAS WILL
HAVE COVER AT A MINIMUM OF 3' BEYOND
LOADING DOCK OR INSTALL A SEAL OR DOOR
SKIRT FOR USE OF TRANSFER OF MATERIALS
BETWEEN TRAILER AND BUILDING. RUNOFF WILL
BE DIRECTED AWAY FROM LOADING AREAS. NO
STORM DRAIN IN LOADING AREA.
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•  LA County 85 t h  Percent i le  Isohyeta l  Excerpt  

•  LA County Soi l  Map Excerpt  
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•  Hydrocalc  Outpu t  f i le  
o  85 t h  Percent i le  Post -deve lopment  Hydroca lc  
o  Propor t ion  of  Imperv ious Area  
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Peak Flow Hydrologic Analysis
File location: P:/C/CPRKVALL0001/0600INFO/0670Reports/LID & Hydrology Report/Hydrocalc/Dev. Condition 85th - A.pdf
Version: HydroCalc 1.0.3

Input Parameters
Project Name Dev. Condition 85th
Subarea ID A
Area (ac) 2.64
Flow Path Length (ft) 370.0
Flow Path Slope (vft/hft) 0.004
85th Percentile Rainfall Depth (in) 1.05
Percent Impervious 0.95
Soil Type 3
Design Storm Frequency 85th percentile storm
Fire Factor 0
LID True

Output Results
Modeled (85th percentile storm) Rainfall Depth (in) 1.05
Peak Intensity (in/hr) 0.3058
Undeveloped Runoff Coefficient (Cu) 0.1
Developed Runoff Coefficient (Cd) 0.86
Time of Concentration (min) 23.0
Clear Peak Flow Rate (cfs) 0.6942
Burned Peak Flow Rate (cfs) 0.6942
24-Hr Clear Runoff Volume (ac-ft) 0.197
24-Hr Clear Runoff Volume (cu-ft) 8582.1697
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Peak Flow Hydrologic Analysis
File location: C:/Users/Axro/Downloads/Subarea B.pdf
Version: HydroCalc 1.0.3

Input Parameters
Project Name Dev. Condition 85th
Subarea ID B
Area (ac) 0.89
Flow Path Length (ft) 187.0
Flow Path Slope (vft/hft) 0.004
85th Percentile Rainfall Depth (in) 1.05
Percent Impervious 0.91
Soil Type 3
Design Storm Frequency 85th percentile storm
Fire Factor 0
LID True

Output Results
Modeled (85th percentile storm) Rainfall Depth (in) 1.05
Peak Intensity (in/hr) 0.3738
Undeveloped Runoff Coefficient (Cu) 0.1
Developed Runoff Coefficient (Cd) 0.828
Time of Concentration (min) 15.0
Clear Peak Flow Rate (cfs) 0.2755
Burned Peak Flow Rate (cfs) 0.2755
24-Hr Clear Runoff Volume (ac-ft) 0.0639
24-Hr Clear Runoff Volume (cu-ft) 2785.5655
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Hydrograph (Dev. Condition 85th: B) 
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Peak Flow Hydrologic Analysis
File location: C:/Users/Axro/Downloads/Subarea C.pdf
Version: HydroCalc 1.0.3

Input Parameters
Project Name Dev. Condition 85th
Subarea ID C
Area (ac) 2.37
Flow Path Length (ft) 680.0
Flow Path Slope (vft/hft) 0.004
85th Percentile Rainfall Depth (in) 1.05
Percent Impervious 0.94
Soil Type 3
Design Storm Frequency 85th percentile storm
Fire Factor 0
LID True

Output Results
Modeled (85th percentile storm) Rainfall Depth (in) 1.05
Peak Intensity (in/hr) 0.2545
Undeveloped Runoff Coefficient (Cu) 0.1
Developed Runoff Coefficient (Cd) 0.852
Time of Concentration (min) 34.0
Clear Peak Flow Rate (cfs) 0.5138
Burned Peak Flow Rate (cfs) 0.5138
24-Hr Clear Runoff Volume (ac-ft) 0.1752
24-Hr Clear Runoff Volume (cu-ft) 7632.8401
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Peak Flow Hydrologic Analysis
File location: //deainc.com/files/PROJECT/C/CPRKVALL0001/0600INFO/0670Reports/LID & Hydrology Report/Replacement PDFs/Dev. Condition 50-yr Report.pdf
Version: HydroCalc 1.0.3

Input Parameters
Project Name Dev. Condition 85th
Subarea ID D
Area (ac) 0.57
Flow Path Length (ft) 28.0
Flow Path Slope (vft/hft) 0.15
85th Percentile Rainfall Depth (in) 1.05
Percent Impervious 0.01
Soil Type 3
Design Storm Frequency 85th percentile storm
Fire Factor 0
LID True

Output Results
Modeled (85th percentile storm) Rainfall Depth (in) 1.05
Peak Intensity (in/hr) 0.4752
Undeveloped Runoff Coefficient (Cu) 0.1
Developed Runoff Coefficient (Cd) 0.108
Time of Concentration (min) 9.0
Clear Peak Flow Rate (cfs) 0.0293
Burned Peak Flow Rate (cfs) 0.0293
24-Hr Clear Runoff Volume (ac-ft) 0.0053
24-Hr Clear Runoff Volume (cu-ft) 232.697
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HYDROLOGY APPENDIX D 

Proportion Impervious Data 
 

Code Land Use Description % Impervious
1111 High-Density Single Family Residential 42 

1112 Low-Density Single Family Residential 21 

1121 Mixed Multi-Family Residential 74 

1122 Duplexes, Triplexes and 2-or 3-Unit Condominiums and Townhouses 55 

1123 Low-Rise Apartments, Condominiums, and Townhouses 86 

1124 Medium-Rise Apartments and  Condominiums 86 

1125 High-Rise Apartments and Condominiums 90 

1131 Trailer Parks and Mobile Home Courts, High-Density 91 

1132 Mobile Home Courts and Subdivisions, Low-Density 42 

1140 Mixed Residential 59 

1151 Rural Residential, High-Density 15 

1152 Rural Residential, Low-Density 10 

1211 Low- and Medium-Rise Major Office Use 91 

1212 High-Rise Major Office Use 91 

1213 Skyscrapers 91 

1221 Regional Shopping Center 95 

1222 Retail Centers (Non-Strip With Contiguous Interconnected Off-Street 96 

1223 Modern Strip Development 96 

1224 Older Strip Development 97 

1231 Commercial Storage 90 

1232 Commercial Recreation 90 

1233 Hotels and Motels 96 

1234 Attended Pay Public Parking Facilities 91 

1241 Government Offices 91 

1242 Police and Sheriff Stations 91 

1243 Fire Stations 91 

1244 Major Medical Health Care Facilities 74 

1245 Religious Facilities 82 

1246 Other Public Facilities 91 

1247 Non-Attended Public Parking Facilities 91 

1251 Correctional Facilities 91 

1252 Special Care Facilities 74 

1253 Other Special Use Facilities 86 

1261 Pre-Schools/Day Care Centers 68 

1262 Elementary Schools 82 

1263 Junior or Intermediate High Schools 82 

1264 Senior High Schools 82 

1265 Colleges and Universities 47 

1266 Trade Schools and Professional Training Facilities 91 

1271 Base (Built-up Area) 65 

1271.01 Base High-Density Single Family Residential 42 

1271.02 Base Duplexes, Triplexes and 2-or 3-Unit Condominiums and T 55 
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Code Land Use Description % Impervious 
1271.03 Base Government Offices 91 

1271.04 Base Fire Stations 91 

1271.05 Base Non-Attended Public Parking Facilities 91 

1271.06 Base Air Field 45 

1271.07 Base Petroleum Refining and Processing 91 

1271.08 Base Mineral Extraction - Oil and Gas 10 

1271.09 Base Harbor Facilities 91 

1271.10 Base Navigation Aids 47 

1271.11 Base Developed Local Parks and Recreation 10 

1271.12 Base Vacant Undifferentiated 1 

1272 Vacant Area 2 

1273 Air Field 45 

1274 Former Base (Built-up Area) 65 

1275 Former Base Vacant Area 2 

1276 Former Base Air Field 91 

1311 Manufacturing, Assembly, and Industrial Services 91 

1312 Motion Picture and Television Studio Lots 82 

1313 Packing Houses and Grain Elevators 96 

1314 Research and Development 91 

1321 Manufacturing 91 

1322 Petroleum Refining and Processing 91 

1323 Open Storage 66 

1324 Major Metal Processing 91 

1325 Chemical Processing 91 

1331 Mineral Extraction - Other Than Oil and Gas 10 

1332 Mineral Extraction - Oil and Gas 10 

1340 Wholesaling and Warehousing 91 

1411 Airports 91 

1411.01 Airstrip 10 

1412 Railroads 15 

1412.01 Railroads-Attended Pay Public Parking Facilities 91 

1412.02 Railroads-Non-Attended Public Parking Facilities 91 

1412.03 Railroads-Manufacturing, Assembly, and Industrial Services 91 

1412.04 Railroads-Petroleum Refining and Processing 91 

1412.05 Railroads-Open Storage 66 

1412.06 Railroads-Truck Terminals 91 

1413 Freeways and Major Roads 91 

1414 Park-and-Ride Lots 91 

1415 Bus Terminals and Yards 91 

1416 Truck Terminals 91 

1417 Harbor Facilities 91 

1418 Navigation Aids 47 

1420 Communication Facilities 82 

1420.01 Communication Facilities-Antenna 2 
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Code Land Use Description % Impervious 
1431 Electrical Power Facilities 47 

1431.01 Electrical Power Facilities-Powerlines (Urban) 2 

1431.02 Electrical Power Facilities-Powerlines (Rural) 1 

1432 Solid Waste Disposal Facilities 15 

1433 Liquid Waste Disposal Facilities 96 

1434 Water Storage Facilities 91 

1435 Natural Gas and Petroleum Facilities 91 

1435.01 Natural Gas and Petroleum Facilities-Manufacturing, Assembly, and In 91 

1435.02 Natural Gas and Petroleum Facilities-Petroleum Refining and Processing 91 

1435.03 Natural Gas and Petroleum Facilities-Mineral Extraction – Oil and Gas 10 

1435.04 Natural Gas and Petroleum Facilities-Vacant Undifferentiated 1 

1436 Water Transfer Facilities 96 

1437 Improved Flood Waterways and Structures 100 

1440 Maintenance Yards 91 

1450 Mixed Transportation 90 

1460 Mixed Transportation and Utility 91 

1460.01 
Mixed Utility and Transportation-Improved Flood Waterways and 
Structures 100 

1460.02 Mixed Utility and Transportation-Railroads 15 

1460.03 Mixed Utility and Transportation-Freeways and Major Roads 91 

1500 Mixed Commercial and Industrial 91 

1600 Mixed Urban 89 

1700 Under Construction (Use appropriate value) 91 

1810 Golf Courses 3 

1821 Developed Local Parks and Recreation 10 

1822 Undeveloped Local Parks and Recreation 2 

1831 Developed Regional Parks and Recreation 2 

1832 Undeveloped Regional Parks and Recreation 1 

1840 Cemeteries 10 

1850 Wildlife Preserves and Sanctuaries 2 

1850.01 Wildlife-Commercial Recreation 90 

1850.02 Wildlife-Other Special Use Facilities 86 

1850.03 Wildlife-Developed Local Parks and Recreation 10 

1860 Specimen Gardens and Arboreta 15 

1870 Beach Parks 10 

1880 Other Open Space and Recreation 10 

2110 Irrigated Cropland and Improved Pasture Land 2 

2120 Non-Irrigated Cropland and Improved Pasture Land 2 

2200 Orchards and Vineyards 2 

2300 Nurseries 15 

2400 Dairy, Intensive Livestock, and Associated Facilities 42 

2500 Poultry Operations 62 

2600 Other Agriculture 42 

2700 Horse Ranches 42 
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Code Land Use Description % Impervious 
3100 Vacant Undifferentiated 1 

3200 Abandoned Orchards and Vineyards 2 

3300 Vacant With Limited Improvements (Use appropriate value) 42 

3400 Beaches (Vacant) 1 

4100 Water, Undifferentiated 100 

4200 Harbor Water Facilities 100 

4300 Marina Water Facilities 100 

4400 Water Within a Military Installation 100 
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 BMP FACT SHEETS 

•  Basin A & B Deta i l s  

•  MWS Detai ls  

•  BMP Maintenance Documents  
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5'-0"
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DATE:PROJECT No.:

780630
SEQ. No.:

010
The design and information shown on this drawing is provided
as a service to the project owner, engineer and contractor by
Contech Engineered Solutions LLC ("Contech").  Neither this
drawing, nor any part thereof, may be used, reproduced or
modified in any manner without the prior written consent of
Contech.  Failure to comply is done at the user's own risk and
Contech expressly disclaims any liability or responsibility for
such use.

If discrepancies between the supplied information upon which
the drawing is based and actual field conditions are encountered
as site work progresses, these discrepancies must be reported
to Contech immediately for re-evaluation of the design.  Contech
accepts no liability for designs based on missing, incomplete or
inaccurate information supplied by others.

PROPOSAL
CONTECH

DRAWING

30"Ø UNDERGROUND DETENTION SYSTEM - 780630-010
VALLEY CENTRE WAREHOUSE - CITY OF INDUSTRY

LA PUENTE, CA
SITE DESIGNATION: BASIN A 5REVISION DESCRIPTIONDATEMARK BY

    

    

    

    

    

BAND, TYPICAL
SEE DETAIL SHEET P4

NOTES

· BULKHEADS SHALL BE CONSTRUCTED USING 12 GAGE OR HEAVIER MATERIAL, WITH BOTH THE
WATER AND SOIL SIDE FINAL COATINGS MATCHING THE SPECIFIED CMP COATING.  BULKHEAD
PLATES MUST BE FULLY WELDED TO THE CONNECTING PIPE.  THE DESIGN OF BULKHEADS SHALL
ADHERE TO CHAPTER 8 OF THE NCSPA CSP DESIGN MANUAL, MEETING THE HEIGHT OF COVER
DESIGN REQUIREMENTS WITH APPROPRIATE REINFORCEMENTS OR A MINIMUM REQUIRED
PLATE THICKNESS.  ADDITIONALLY, REINFORCING MEMBERS SHALL BE POST-COATED WITH ZINC
RICH PAINT IN ACCORDANCE WITH AASHTO M36 FOR GALVANIZED AND ALUMINUM CMP
SYSTEMS, OR AASHTO M245 FOR POLYMER CMP SYSTEMS.

· ALL FITTINGS SHALL BE STRUCTURALLY CHECKED FOR REINFORCEMENTS PER ASTM A998 AND
PROVIDED TO THE EOR FOR APPROVAL UPON REQUEST.

· CONNECTING BANDS FOR DETENTION SYSTEMS SHALL BE HUGGER TYPE OR FULLY
CORRUGATED WITH APPROPRIATE BOLTED CONNECTIONS THAT CAN BE TORQUED TO 35 FOOT
POUNDS. BANDS SHALL MATCH THE SPECIFIED CMP COATING AND MEET THE REQUIREMENTS
OF AASHTO M 36.

· ALL METALLIC COATINGS AFFECTED BY MANUFACTURING FABRICATION SHALL BE REPAIRED
PER AASHTO M 36 SECTION 11 REQUIREMENTS (E.G. ZINC-RICH PAINT ON ALL WELDS).  IF
POLYMER COATINGS ARE USED THE REPAIR OF DAMAGED COATINGS WILL BE IN CONFORMANCE
WITH AASHTO M 245 SECTION 11 REQUIREMENTS.

· ACCESS LADDERS SHALL BE ATTACHED BY THE MANUFACTURER PRIOR TO DELIVERY, NOT
INSTALLED ON THE JOBSITE.

ASSEMBLY
SCALE: 1" = 20'
LOADING:  H20

PIPE INV. = 219.19'±

6/19/25

THE UNDERSIGNED HEREBY APPROVES THE ATTACHED
(5) PAGES INCLUDING THE FOLLOWING:

CUSTOMER

· PIPE STORAGE = 8,615 CF
· MAINLINE PIPE GAGE = 16
· WALL TYPE = SOLID
· DIAMETER = 30"
· FINISH = ALT2
· CORRUGATION = 2-2/3x1/2

DATE

STUB INFORMATION

PIECE STUB INVERT SYSTEM
INVERT

12"Ø STUB B1 292.19 292.19

18"Ø STUB F2 292.19 292.19

18"Ø STUB R2 292.19 292.19

12"Ø STUB T1 293.69 292.19

18"Ø STUB U2 292.18 292.19

RISER INFORMATION

PIECE RIM ELEV. SYSTEM
INVERT

12"Ø RISER F1 TBD 292.19

12"Ø RISER G1 TBD 292.19

12"Ø RISER H1 TBD 292.19

12"Ø RISER J1 TBD 292.19

12"Ø RISER K1 TBD 292.19

12"Ø RISER L1 TBD 292.19

12"Ø RISER M1 TBD 292.19

12"Ø RISER N1 TBD 292.19

12"Ø RISER P1 TBD 292.19

12"Ø RISER R1 TBD 292.19
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DATE:PROJECT No.:

780630
SEQ. No.:

015
The design and information shown on this drawing is provided
as a service to the project owner, engineer and contractor by
Contech Engineered Solutions LLC ("Contech").  Neither this
drawing, nor any part thereof, may be used, reproduced or
modified in any manner without the prior written consent of
Contech.  Failure to comply is done at the user's own risk and
Contech expressly disclaims any liability or responsibility for
such use.

If discrepancies between the supplied information upon which
the drawing is based and actual field conditions are encountered
as site work progresses, these discrepancies must be reported
to Contech immediately for re-evaluation of the design.  Contech
accepts no liability for designs based on missing, incomplete or
inaccurate information supplied by others.

PROPOSAL
CONTECH

DRAWING

30"Ø UNDERGROUND DETENTION SYSTEM - 780630-015
VALLEY CENTRE WAREHOUSE - CITY OF INDUSTRY

LA PUENTE, CA
SITE DESIGNATION: BASIN B 5REVISION DESCRIPTIONDATEMARK BY

    

    

    

    

    

BAND, TYPICAL
SEE DETAIL SHEET P4

NOTES

· BULKHEADS SHALL BE CONSTRUCTED USING 12 GAGE OR HEAVIER MATERIAL, WITH BOTH THE
WATER AND SOIL SIDE FINAL COATINGS MATCHING THE SPECIFIED CMP COATING.  BULKHEAD
PLATES MUST BE FULLY WELDED TO THE CONNECTING PIPE.  THE DESIGN OF BULKHEADS SHALL
ADHERE TO CHAPTER 8 OF THE NCSPA CSP DESIGN MANUAL, MEETING THE HEIGHT OF COVER
DESIGN REQUIREMENTS WITH APPROPRIATE REINFORCEMENTS OR A MINIMUM REQUIRED
PLATE THICKNESS.  ADDITIONALLY, REINFORCING MEMBERS SHALL BE POST-COATED WITH ZINC
RICH PAINT IN ACCORDANCE WITH AASHTO M36 FOR GALVANIZED AND ALUMINUM CMP
SYSTEMS, OR AASHTO M245 FOR POLYMER CMP SYSTEMS.

· ALL FITTINGS SHALL BE STRUCTURALLY CHECKED FOR REINFORCEMENTS PER ASTM A998 AND
PROVIDED TO THE EOR FOR APPROVAL UPON REQUEST.

· CONNECTING BANDS FOR DETENTION SYSTEMS SHALL BE HUGGER TYPE OR FULLY
CORRUGATED WITH APPROPRIATE BOLTED CONNECTIONS THAT CAN BE TORQUED TO 35 FOOT
POUNDS. BANDS SHALL MATCH THE SPECIFIED CMP COATING AND MEET THE REQUIREMENTS
OF AASHTO M 36.

· ALL METALLIC COATINGS AFFECTED BY MANUFACTURING FABRICATION SHALL BE REPAIRED
PER AASHTO M 36 SECTION 11 REQUIREMENTS (E.G. ZINC-RICH PAINT ON ALL WELDS).  IF
POLYMER COATINGS ARE USED THE REPAIR OF DAMAGED COATINGS WILL BE IN CONFORMANCE
WITH AASHTO M 245 SECTION 11 REQUIREMENTS.

· ACCESS LADDERS SHALL BE ATTACHED BY THE MANUFACTURER PRIOR TO DELIVERY, NOT
INSTALLED ON THE JOBSITE.

ASSEMBLY
SCALE: 1" = 20'
LOADING:  H20

PIPE INV. = 290.77'±

5/21/25

THE UNDERSIGNED HEREBY APPROVES THE ATTACHED
(5) PAGES INCLUDING THE FOLLOWING:

CUSTOMER

· PIPE STORAGE = 10,498 CF
· MAINLINE PIPE GAGE = 16
· WALL TYPE = SOLID
· DIAMETER = 30"
· FINISH = ALT2
· CORRUGATION = 2 2/3x1/2

DATE

STUB INFORMATION

PIECE STUB INVERT SYSTEM
INVERT

24"Ø STUB A1 290.77 290.77

12"Ø STUB B1 290.77 290.77

18"Ø STUB C2 290.77 290.77

18"Ø STUB N2 290.77 290.77

RISER INFORMATION

PIECE RIM ELEV. SYSTEM
INVERT

12"Ø RISER C1 TBD 290.77

12"Ø RISER D1 TBD 290.77

12"Ø RISER E1 TBD 290.77

12"Ø RISER F1 TBD 290.77

12"Ø RISER G1 TBD 290.77

12"Ø RISER H1 TBD 290.77

12"Ø RISER J1 TBD 290.77

12"Ø RISER K1 TBD 290.77

12"Ø RISER L1 TBD 290.77
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DATE:PROJECT No.:

780630
SEQ. No.:

015
The design and information shown on this drawing is provided
as a service to the project owner, engineer and contractor by
Contech Engineered Solutions LLC ("Contech").  Neither this
drawing, nor any part thereof, may be used, reproduced or
modified in any manner without the prior written consent of
Contech.  Failure to comply is done at the user's own risk and
Contech expressly disclaims any liability or responsibility for
such use.

If discrepancies between the supplied information upon which
the drawing is based and actual field conditions are encountered
as site work progresses, these discrepancies must be reported
to Contech immediately for re-evaluation of the design.  Contech
accepts no liability for designs based on missing, incomplete or
inaccurate information supplied by others.

PROPOSAL
CONTECH

DRAWING

30"Ø UNDERGROUND DETENTION SYSTEM - 780630-015
VALLEY CENTRE WAREHOUSE - CITY OF INDUSTRY

LA PUENTE, CA
SITE DESIGNATION: BASIN B 5REVISION DESCRIPTIONDATEMARK BY

    

    

    

    

    
5/21/25

CONSTRUCTION LOADS

FOR TEMPORARY CONSTRUCTION VEHICLE LOADS, AN EXTRA AMOUNT OF COMPACTED COVER MAY BE REQUIRED OVER
THE TOP OF THE PIPE.  THE HEIGHT-OF-COVER SHALL MEET THE MINIMUM REQUIREMENTS SHOWN IN THE TABLE BELOW.
THE USE OF HEAVY CONSTRUCTION EQUIPMENT NECESSITATES GREATER PROTECTION FOR THE PIPE THAN FINISHED
GRADE COVER MINIMUMS FOR NORMAL HIGHWAY TRAFFIC.

PIPE SPAN,
INCHES

18-50
MINIMUM COVER (FT)

AXLE LOADS
(kips)

50-75 75-110 110-150

12-42 2.0 2.5 3.0 3.0

4.03.53.048-72 3.0

3.078-120 3.5 4.0 4.0

4.54.54.0126-144 3.5

*MINIMUM COVER MAY VARY, DEPENDING ON LOCAL CONDITIONS.  THE CONTRACTOR MUST PROVIDE THE ADDITIONAL
COVER REQUIRED TO AVOID DAMAGE TO THE PIPE.  MINIMUM COVER IS MEASURED FROM THE TOP OF THE PIPE TO
THE TOP OF THE MAINTAINED CONSTRUCTION ROADWAY SURFACE.

 HEIGHT OF
COVER

TEMPORARY COVER FOR
CONSTRUCTION LOADS

FINISHED
GRADE

 CONSTRUCTION LOADING DIAGRAM
NOT TO SCALE

SCOPE

THIS SPECIFICATION COVERS THE MANUFACTURE AND
INSTALLATION OF THE CORRUGATED STEEL PIPE (CSP) DETAILED IN
THE PROJECT PLANS.

MATERIAL

THE ALUMINIZED TYPE 2 STEEL COILS SHALL CONFORM TO THE
APPLICABLE REQUIREMENTS OF AASHTO M274 OR ASTM A929.

PIPE

THE CSP SHALL BE MANUFACTURED IN ACCORDANCE WITH THE
APPLICABLE REQUIREMENTS OF AASHTO M36 OR ASTM A760.  THE
PIPE SIZES, GAGES AND CORRUGATIONS SHALL BE AS SHOWN ON
THE PROJECT PLANS.

ALL FABRICATION OF THE PRODUCT SHALL OCCUR WITHIN THE
UNITED STATES.

HANDLING AND ASSEMBLY

SHALL BE IN ACCORDANCE WITH  RECOMMENDATIONS OF THE
NATIONAL CORRUGATED STEEL PIPE ASSOCIATION (NCSPA)

INSTALLATION

SHALL BE IN ACCORDANCE WITH AASHTO STANDARD
SPECIFICATIONS FOR HIGHWAY BRIDGES, SECTION 26, DIVISION II
OR ASTM A798 AND IN CONFORMANCE WITH THE PROJECT PLANS
AND SPECIFICATIONS.  IF THERE ARE ANY INCONSISTENCIES OR
CONFLICTS THE CONTRACTOR SHOULD DISCUSS AND RESOLVE
WITH THE SITE ENGINEER.

IT IS ALWAYS THE RESPONSIBILITY OF THE CONTRACTOR TO
FOLLOW OSHA GUIDELINES FOR SAFE PRACTICES.

ANTI-FLOTATION PROVISIONS DUE TO HIGH GROUNDWATER OR
OTHER FLOTATION CONCERNS ARE SITE-SPECIFIC DESIGN
CONSIDERATIONS AND SHALL BE SPECIFIED BY ENGINEER OF
RECORD.

SPECIFICATION FOR CORRUGATED STEEL PIPE-ALUMINIZED TYPE 2 STEEL

MATERIAL SPECIFICATION
NOT TO SCALE

- - - - -- - - ---- - - --- - - - -- - - ---- - - --- - - - -- - - ---- -1:§j~ I 

C(~NTECH® 
ENGINEERED SOLUTIONS LLC 

Al I# JC _. 



800-338-1122         513-645-7000         513-645-7993 FAX

9100 Centre Pointe Dr., Suite 400,  West Chester, OH 45069

TABLE 2:

CMP DETENTION AND CMP DRAINAGE STANDARD BACKFILL SPECIFICATIONS
MATERIAL LOCATION MATERIAL SPECIFICATION DESCRIPTION

FILL ENVELOPE WIDTH PER ENGINEER OF RECORD

MINIMUM TRENCH WIDTH MUST ALLOW ROOM FOR PROPER COMPACTION OF
HAUNCH MATERIALS UNDER THE PIPE.

       THE SUGGESTED MINIMUM TRENCH WIDTH, OR EOR RECOMMENDATION:
 PIPE ≤ 12": D + 16"

 PIPE > 12": 1.5D + 12"

MINIMUM EMBANKMENT WIDTH (IN FEET) FOR INITIAL FILL ENVELOPE:
 PIPE < 24": 3.0D

 PIPE 24" - 144": D + 4'0"
 PIPE > 144": D + 10'0"

FOUNDATION AASHTO 26.5.2 OR PER ENGINEER OF RECORD
PRIOR TO PLACING THE BEDDING, THE FOUNDATION  MUST BE CONSTRUCTED TO A UNIFORM AND STABLE GRADE. IN THE EVENT THAT UNSUITABLE

FOUNDATION MATERIALS ARE ENCOUNTERED DURING EXCAVATION, THEY SHALL BE REMOVED AND FOUNDATION BROUGHT BACK TO GRADE WITH A FILL
MATERIAL APPROVED BY THE ENGINEER OF RECORD.

BEDDING
AASHTO M 43: 3, 357, 4, 467, 5, 56, 57

(APPROVED REGIONAL EQUIVALENTS INCLUDE CA-7)

ENGINEER OF RECORD TO DETERMINE IF BEDDING IS REQUIRED. PIPE MAY BE PLACED ON THE TRENCH BOTTOM OF A RELATIVELY LOOSE, NATIVE SUITABLE
WELL GRADED GRANULAR MATERIAL THAT IS ROUGHLY SHAPED TO FIT THE BOTTOM OF THE PIPE, 2" MIN DEPTH. THE BEDDING MATERIAL  MAY BE SUITABLE

FOUNDATION SOILS CONFORMING TO AASHTO SOIL CLASSIFICATIONS A1, A2, OR A3 WITH MAXIMUM PARTICLE SIZE OF 3" PER AASHTO 26.3.8.1

CORRUGATED METAL PIPE

CRITICAL BACKFILL AASHTO M 145: A-1, A-2, A-3 *

HAUNCH ZONE MATERIAL SHALL BE HAND SHOVELED OR SHOVEL SLICED INTO PLACE TO ALLOW FOR PROPER COMPACTION WITHOUT SOFT SPOTS.
BACKFILL SHALL BE PLACED IN 8" +/- LOOSE LIFTS AND COMPACTED TO 90% STANDARD PROCTOR PER AASHTO T 99.  BACKFILL SHALL BE PLACED SUCH

THAT THERE IS NO MORE THAN A THREE LIFT (24") DIFFERENTIAL BETWEEN ANY OF THE PIPES AT ANY TIME DURING THE BACKFILL PROCESS.  THE BACKFILL
SHOULD BE ADVANCED ALONG THE LENGTH OF THE SYSTEM TO AVOID DIFFERENTIAL LOADING.

WELL GRADED GRANULAR MATERIAL WHICH MAY CONTAIN SMALL AMOUNTS OF SILT OR CLAY AND MAXIMUM PARTICLE SIZE OF 3" (PER AASHTO 26.3.8.1 AND
12.4-1.3).BACKFILL AASHTO M 145: A-1, A-2, A-3

COVER MATERIAL UP TO MIN. COVER - SEE 5A AND 5B ABOVE
ABOVE MIN. COVER - PER ENGINEER OF RECORD COVER MATERIAL MAY INCLUDE NON-BITUMINOUS, GRANULAR ROAD BASE MATERIAL WITHIN MIN COVER LIMITS

RIGID OR FLEXIBLE PAVEMENT (IF
APPLICABLE) PER ENGINEER OF RECORD FLEXIBLE PAVEMENT SHOULD NOT BE COUNTED AS PART OF THE FILL HEIGHT OVER THE CMP. FINAL BACKFILL MATERIAL SELECTION AND COMPACTION

REQUIREMENTS SHALL FOLLOW THE PROJECT PLANS AND SPECIFICATIONS PER THE ENGINEER OF RECORD.

OPTIONAL SIDE GEOTEXTILE NONE GEOTEXTILE LAYER IS RECOMMENDED ON SIDES OF EXCAVATION TO PREVENT SOIL MIGRATION.

OPTIONAL GEOTEXTILE BETWEEN
LAYERS NONE IF SOIL TYPES DIFFER AT ANY POINT ABOVE PIPE INVERT, A GEOTEXTILE LAYER IS RECOMMENDED TO BE PLACED BETWEEN THE LAYERS TO PREVENT SOIL

MIGRATION.

1

2

3

4

5A

5B

6

7

A

DIAMETER, D MIN.
COVER

CORR.
PROFILE

6"-10" 12" 1 1/2" x 1/4"

12"-48" 12" 2 2/3" x 1/2"

>48"-96" 12" 3" x 1", 5" x 1"

>96" D/8 3" x 1", 5" x 1"

· STRUCTURAL BACKFILL MUST EXTEND TO
LIMITS OF THE TABLE

· TOTAL HEIGHT OF COMPACTED COVER FOR
CONVENTIONAL HIGHWAY LOADS IS MEASURED
FROM TOP OF PIPE TO BOTTOM OF FLEXIBLE
PAVEMENT OR TOP OF RIGID PAVEMENT

· ULTRAFLO ALSO AVAILABLE FOR SIZES 18" - 120"
WITH 3/4"x 3/4"x 7 1/2" CORRUGATION

TABLE 1:

INSTALLATION NOTES

1. WHEN PLACING THE FIRST LIFTS OF BACKFILL IT IS
IMPORTANT TO MAKE SURE THAT THE BACKFILL IS PROPERLY
COMPACTED UNDER AND AROUND THE PIPE HAUNCHES.

2. OTHER ALTERNATE BACKFILL MATERIAL MAY BE ALLOWED
DEPENDING ON SITE SPECIFIC CONDITIONS, AS APPROVED BY
SITE ENGINEER.

3. BACKFILL USING CONTROLLED LOW-STRENGTH MATERIAL
(CLSM, "FLASH FILL" OR "FLOWABLE FILL") MAY BE USED
WHEN THE SPACING BETWEEN THE PIPES WILL NOT ALLOW
FOR PLACEMENT AND ADEQUATE COMPACTION OF THE
BACKFILL. CONTACT CONTECH FOR FURTHER EVALUATION.

4. IF SALTING AGENTS FOR SNOW AND ICE REMOVAL ARE USED
ON OR NEAR THE PROJECT, A GEOMEMBRANE BARRIER IS
RECOMMENDED OVER THE UPPER HALF OF THE PIPE.  THE
GEOMEMBRANE LINER IS INTENDED TO HELP PROTECT THE
SYSTEM FROM THE POTENTIAL ADVERSE EFFECTS THAT MAY
RESULT FROM A CHANGE IN THE SURROUNDING
ENVIRONMENT OVER A PERIOD OF TIME.  PLEASE REFER TO
THE CORRUGATED METAL PIPE DETENTION DESIGN GUIDE
FOR ADDITIONAL INFORMATION.

HAUNCH
ZONE

MANUFACTURER RECOMMENDED BACKFILL
NOT TO SCALE

7

5B

3

A

        FILL ENVELOPE1

        CMP4

2

A

MINIMUM WIDTH DEPENDS ON SITE CONDITIONS AND ENGINEERING JUDGEMENT

C
O

VE
R

 D
EP

TH
(F

O
R

 M
IN

. C
O

VE
R

,
SE

E 
TA

BL
E 

1)

IN SITU

DIAMETER, D

TRENCH EMBANKMENT

IN GEOGRAPHIES WITH
SALTING. SEE
INSTALLATION NOTE 4

ABOVE DETAIL IS A
RECOMMENDATION. CONSULT
GEOTECHNICAL EOR FOR PROJECT
SPECIFIC BACKFILL REQUIREMENTS.

NOTES:
· FOR MULTIPLE BARREL INSTALLATIONS, THE RECOMMENDED STANDARD SPACING BETWEEN PARALLEL PIPE RUNS SHALL BE THE PIPE DIAMETER /2 BUT NO LESS THAN 12" FOR DIAMETERS <72". FOR 72" AND LARGER DIAMETERS, THE MINIMUM

SPACING IS 36". CONTACT YOUR CONTECH REPRESENTATIVE FOR NONSTANDARD SPACING.
*   APPROVED REGIONAL EQUIVALENTS FOR SECTION 5A INCLUDE CA-7, MIDOT 2G, 34G, OR 21AA STONE OR GRAVEL; #8; #57; MIDOT 6A, 2G, 3G, 34G.

6

B

B

5A

B
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DATE:PROJECT No.:

780630
SEQ. No.:

015
The design and information shown on this drawing is provided
as a service to the project owner, engineer and contractor by
Contech Engineered Solutions LLC ("Contech").  Neither this
drawing, nor any part thereof, may be used, reproduced or
modified in any manner without the prior written consent of
Contech.  Failure to comply is done at the user's own risk and
Contech expressly disclaims any liability or responsibility for
such use.

If discrepancies between the supplied information upon which
the drawing is based and actual field conditions are encountered
as site work progresses, these discrepancies must be reported
to Contech immediately for re-evaluation of the design.  Contech
accepts no liability for designs based on missing, incomplete or
inaccurate information supplied by others.
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12"

 TECHCO BAND ANGLES

 1/2" DIA. BOLT

12" RISER BAND DETAIL
NOT TO SCALE

PLAIN END CMP RISER PIPE

CONNECTION DETAIL
7 1/2" TECHCO SHOWN - MAY VARY

ST
U

B 
H

EI
G

H
T

2'
-0

" R
EC

O
M

M
EN

D
ED

12
" M

IN
.

MAINLINE
PIPE

RISER
EXTENSION FLAT BAND SHOWN,

MAY VARY (NO
GASKET)

GENERAL NOTES:

1. DELIVERED BAND STYLE AND FASTENER TYPE MAY VARY BY FABRICATION PLANT.

2. JOINT IS TO BE ASSEMBLED PER AASHTO BRIDGE CONSTRUCTION SPECIFICATION SEC 26.4.2.4.

3. BAND MATERIAL AND GAGE TO BE SAME AS RISER MATERIAL.

4. IF RISER HAS A HEIGHT OF COVER OF 10' OR MORE, USE A SLIP JOINT.

5. BANDS ARE NORMALLY FURNISHED AS FOLLOWS:
· 12" THRU 48" 1-PIECE
· 54" 2-PIECES

6. ALL RISER JOINT COMPONENTS WILL BE FIELD ASSEMBLED.

7. MANHOLE RISERS IN APPLICATIONS WHERE TRAFFIC LOADS ARE IMPOSED REQUIRE SPECIAL DESIGN CONSIDERATIONS.

8. DIMENSIONS SUBJECT TO MANUFACTURING TOLERANCES.

ELEVATION VIEW
OF CMP AND RISER

O-RING GASKET

O-RING
GASKET

HUGGER
BAND

CONNECTION DETAIL
(SBBS)

2 2/3"x1/2" RE-ROLLED END HEL-COR PIPE

H-12 HUGGER BAND DETAIL
NOT TO SCALE

GENERAL NOTES:

1. JOINT IS TO BE ASSEMBLED PER AASHTO BRIDGE CONSTRUCTION SPECIFICATION SEC 26.4.2.4.

2. BAND MATERIALS AND/OR COATING CAN VARY BY LOCATION. CONTACT YOUR CONTECH REPRESENTATIVE FOR AVAILABILITY.

3. BANDS ARE SHAPED TO MATCH THE PIPE-ARCH WHEN APPLICABLE.

4. BANDS ARE NORMALLY FURNISHED AS FOLLOWS:
· 12" THRU 48" 1-PIECE
· 54" THRU 96" 2-PIECES
· 102" THRU 144" 3-PIECES

5. BAND FASTENERS ARE ATTACHED WITH SPOT WELDS, RIVETS OR HAND WELDS.

6. ALL CMP IS REROLLED TO HAVE ANNULAR END CORRUGATIONS OF 2 2/3"x1/2"

7. DIMENSIONS ARE SUBJECT TO MANUFACTURING TOLERANCES.

8. ORDER SHALL DESIGNATE GASKET OPTION, IF REQUIRED (SEE DETAILS ABOVE).

SINGLE BAR,
BOLT AND STRAP (SBBS)

12 1/8"

10 1/4"

CONNECTION DETAIL
(SBBS)

2 2/3"x1/2" RE-ROLLED END HEL-COR PIPE

H-12 HUGGER BAND DETAIL
NOT TO SCALE

GENERAL NOTES:

1. JOINT IS TO BE ASSEMBLED PER AASHTO BRIDGE CONSTRUCTION SPECIFICATION SEC 26.4.2.4.

2. BAND MATERIALS AND/OR COATING CAN VARY BY LOCATION. CONTACT YOUR CONTECH REPRESENTATIVE FOR AVAILABILITY.

3. BANDS ARE SHAPED TO MATCH THE PIPE-ARCH WHEN APPLICABLE.

4. BANDS ARE NORMALLY FURNISHED AS FOLLOWS:
· 12" THRU 48" 1-PIECE
· 54" THRU 96" 2-PIECES
· 102" THRU 144" 3-PIECES

5. BAND FASTENERS ARE ATTACHED WITH SPOT WELDS, RIVETS OR HAND WELDS.

6. ALL CMP IS REROLLED TO HAVE ANNULAR END CORRUGATIONS OF 2 2/3"x1/2"

7. DIMENSIONS ARE SUBJECT TO MANUFACTURING TOLERANCES.

8. ORDER SHALL DESIGNATE GASKET OPTION, IF REQUIRED (SEE DETAILS ABOVE).

SINGLE BAR,
BOLT AND STRAP (SBBS)

12 1/8"

10 1/4"

CONNECTION DETAIL
(SBBS)

2 2/3"x1/2" RE-ROLLED END HEL-COR PIPE

H-12 HUGGER BAND DETAIL
NOT TO SCALE

GENERAL NOTES:

1. JOINT IS TO BE ASSEMBLED PER AASHTO BRIDGE CONSTRUCTION SPECIFICATION SEC 26.4.2.4.

2. BAND MATERIALS AND/OR COATING CAN VARY BY LOCATION. CONTACT YOUR CONTECH REPRESENTATIVE FOR AVAILABILITY.

3. BANDS ARE SHAPED TO MATCH THE PIPE-ARCH WHEN APPLICABLE.

4. BANDS ARE NORMALLY FURNISHED AS FOLLOWS:
· 12" THRU 48" 1-PIECE
· 54" THRU 96" 2-PIECES
· 102" THRU 144" 3-PIECES

5. BAND FASTENERS ARE ATTACHED WITH SPOT WELDS, RIVETS OR HAND WELDS.

6. ALL CMP IS REROLLED TO HAVE ANNULAR END CORRUGATIONS OF 2 2/3"x1/2"

7. DIMENSIONS ARE SUBJECT TO MANUFACTURING TOLERANCES.

8. ORDER SHALL DESIGNATE GASKET OPTION, IF REQUIRED (SEE DETAILS ABOVE).

SINGLE BAR,
BOLT AND STRAP (SBBS)

12 1/8"

10 1/4"

CONNECTION DETAIL
(SBBS)

2 2/3"x1/2" RE-ROLLED END HEL-COR PIPE

H-12 HUGGER BAND DETAIL
NOT TO SCALE

GENERAL NOTES:

1. JOINT IS TO BE ASSEMBLED PER AASHTO BRIDGE CONSTRUCTION SPECIFICATION SEC 26.4.2.4.

2. BAND MATERIALS AND/OR COATING CAN VARY BY LOCATION. CONTACT YOUR CONTECH REPRESENTATIVE FOR AVAILABILITY.

3. BANDS ARE SHAPED TO MATCH THE PIPE-ARCH WHEN APPLICABLE.

4. BANDS ARE NORMALLY FURNISHED AS FOLLOWS:
· 12" THRU 48" 1-PIECE
· 54" THRU 96" 2-PIECES
· 102" THRU 144" 3-PIECES

5. BAND FASTENERS ARE ATTACHED WITH SPOT WELDS, RIVETS OR HAND WELDS.

6. ALL CMP IS REROLLED TO HAVE ANNULAR END CORRUGATIONS OF 2 2/3"x1/2"

7. DIMENSIONS ARE SUBJECT TO MANUFACTURING TOLERANCES.

8. ORDER SHALL DESIGNATE GASKET OPTION, IF REQUIRED (SEE DETAILS ABOVE).

SINGLE BAR,
BOLT AND STRAP (SBBS)

12 1/8"

10 1/4"
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The design and information shown on this drawing is provided
as a service to the project owner, engineer and contractor by
Contech Engineered Solutions LLC ("Contech").  Neither this
drawing, nor any part thereof, may be used, reproduced or
modified in any manner without the prior written consent of
Contech.  Failure to comply is done at the user's own risk and
Contech expressly disclaims any liability or responsibility for
such use.

If discrepancies between the supplied information upon which
the drawing is based and actual field conditions are encountered
as site work progresses, these discrepancies must be reported
to Contech immediately for re-evaluation of the design.  Contech
accepts no liability for designs based on missing, incomplete or
inaccurate information supplied by others.
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CAST-IN-PLACE MANHOLE CAP DETAIL
NOT TO SCALE

8"

11" TYP.

2"
 C

O
VE

R
TY

P.
1"

 G
AP

 (T
YP

. A
LL

SI
D

ES
)

NOTES:

1.  DESIGN IN ACCORDANCE WITH AASHTO, 17th EDITION AND ACI 350.

2.  DESIGN LOAD HS25.

3.  EARTH COVER = 1' MAX.

4.  CONCRETE STRENGTH = 4,000 psi

5.  REINFORCING STEEL = ASTM A615, GRADE 60.

6.  PROVIDE ADDITIONAL REINFORCING AROUND OPENINGS EQUAL TO THE BARS
INTERRUPTED, HALF EACH SIDE.  ADDITIONAL BARS TO BE IN THE SAME PLANE.

A

A

2" COVER
(TYP)

SECTION VIEW

ROUND OPTION PLAN VIEW SQUARE OPTION PLAN VIEW

Ø CMP RISER

INTERRUPTED BAR
REPLACEMENT,
SEE NOTE 6.

STANDARD
REINFORCING,

SEE TABLE

OPENING IN
PROTECTION

SLAB FOR
CASTING

#4 DIAGONAL TRIM
BAR (TYP. 4 PLACES),

SEE NOTE 7.

ØA

INTERRUPTED BAR
REPLACEMENT, SEE

NOTE 6.

ØB

OPENING IN
PROTECTION

SLAB FOR
CASTING

#4 DIAGONAL TRIM
BAR (TYP. 4 PLACES),

SEE NOTE 7.

STANDARD
REINFORCING,
SEE TABLE

GASKET MATERIAL
SUFFICIENT TO PREVENT
SLAB FROM BEARING ON

RISER TO BE PROVIDED BY
CONTRACTOR.

2" COVER

(TYP.)

ØB

REINFORCING TABLE

Ø CMP
RISER A Ø B REINFORCING

**BEARING
PRESSURE

(PSF)

24" Ø 4'
4'x4' 26"

#5 @ 10" OCEW
#5 @ 10" OCEW

2,540
1,900

30" Ø 4'-6"
4'-6" x 4'-6" 32"

#5 @ 10" OCEW
#5 @ 9" OCEW

2,260
1,670

36" Ø 5'
5' x 5' 38"

#5 @ 9" OCEW
#5 @ 8" OCEW

2,060
1,500

42" Ø 5'-6"
5'-6" x 5'-6" 44"

#5 @ 8" OCEW
#5 @ 8" OCEW

1,490
1,370

48" Ø 6'
6' x 6' 50"

#5 @ 7" OCEW
#5 @ 7" OCEW

1,210
1,270

** ASSUMED SOIL BEARING CAPACITY

1'
-0

"

A

2" C
OVER

(TYP.)
2" C

OVER

(TYP)

7.  TRIM OPENING WITH DIAGONAL #4 BARS, EXTEND BARS A MINIMUM OF 12" BEYOND
OPENING, BEND BARS AS REQUIRED TO MAINTAIN BAR COVER.

8.  PROTECTION SLAB AND ALL MATERIALS TO BE PROVIDED AND INSTALLED BY 
CONTRACTOR.

9.  DETAIL DESIGN BY DELTA ENGINEERS, ARCHITECTS AND LAND SURVEYORS,
ENDWELL, NY.

10. THIS DETAIL REFLECTS CAST-IN-PLACE MANHOLE CAP PROTECTION SLAB.
PRECAST MANHOLE CAP AVAILABLE IN SELECT MARKETS UNDER SEPARATE
SUBMITTAL & DESIGN.

ØB

Ø36" MAX., HS-25 ACCESS CASTING
WITH GRADE RINGS AS REQUIRED, TO
BE PROVIDED AND INSTALLED BY
CONTRACTOR.  MAY BE TOP MOUNTED
(AS SHOWN) OR RECESSED.CMP

PROTECTION
SLAB

VARIES
RIM/FINISHED
GRADE

ACCESS CASTING NOT SUPPLIED BY CONTECH
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as a service to the project owner, engineer and contractor by
Contech Engineered Solutions LLC ("Contech").  Neither this
drawing, nor any part thereof, may be used, reproduced or
modified in any manner without the prior written consent of
Contech.  Failure to comply is done at the user's own risk and
Contech expressly disclaims any liability or responsibility for
such use.

If discrepancies between the supplied information upon which
the drawing is based and actual field conditions are encountered
as site work progresses, these discrepancies must be reported
to Contech immediately for re-evaluation of the design.  Contech
accepts no liability for designs based on missing, incomplete or
inaccurate information supplied by others.
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6"11
1 2"

1"
1'

-8
"

7'
-5

"

WEIR EXTENSION
ASSEMBLY

BYPASS COVER
ASSEMBLY

INLET

OUTLET

OUTSIDE BOTTOM ELEV. 291.11
OUTLET 1 INVERT ELEV. 291.53

TOP OF STRUCTURE ELEV. 299.20

TREATMENT HGL ELEV. 294.53

INLET 1 INVERT ELEV. 292.07

RIM ELEV. 299.2+/-

PERVIOUS PAVERS
AND DRAIN DOWN LINE

7'
-4

"
M

ED
IA

 C
AG

E
H

EI
G

H
T

8"
 T

O
P

SL
AB

6"
 B

AS
E

SL
AB

6'
-1

1"
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8'
-1

"

DRAIN DOWN
LINE TYP.

5'-0"

9'
-0

"

2'-6"

2'
-6

"

2'-6"

36 x 4.5 FRAME AND COVER
CAST-IN TO TOP SLAB, TYP. OF
1

4'
-6

"
O

PE
N

 P
LA

N
TE

R
TO

P 
SL

AB

2'
-3

"

DRAIN DOWN
LINE TYP.

OUTLET PIPE
12"Ø HDPE
(16"Ø OPENING)

INLET PIPE
12"Ø HDPE

(16"Ø OPENING)

1'-0"

4'-0"

8'
-0

"

4" WEIR WALL

3'
-8

"

4"
SE

PA
R

AT
IO

N
W

AL
L

1'
-1

0"

1'
-1

0"

1" OUTLET BAY
DEPRESSION
(1'-4" x 4'-0")

PREFILTER
CARTRIDGE TYP.

INLET BAY WITH
PERVIOUS PAVERS

WETLAND MEDIA
BED TYP.

WEIR EXTENSION
ASSEMBLY

BYPASS COVER
ASSEMBLY

SITE DESIGN DATA

WATER QUALITY
VOLUME (CF) 8550.00

DISCHARGE FLOW
RATE (GPM) 11.10

DRAIN DOWN TIME
(HRS) 96

MAXIMUM POLLUTANT
DENSITY (PREFILTER)
(GPM/SF)

3.0

PREFILTER LOADING
RATE (GPM/SF) 0.43

WETLAND MEDIA
LOADING RATE
(GPM/SF)

0.26

MEDIA OPERATING
HEAD (FT) 2.89

SURFACE LOADING PEDESTRIAN

GROUNDWATER
ELEVATION* 291.53

STRUCTURE DETAILS

NUMBER OF
DELIVERED PIECES
(DOES NOT INCLUDE
GRADE RINGS/RISERS)

2

MAXIMUM FOOTPRINT 9.00' x 5.00'

DELIVERED HEAVIEST
PICK* 11950 LB.

TOP SECTION 9150 LB.

BASE SECTION 11950 LB.

*BASE SECTION SHIPPED WITH
INTERNAL WALLS INSTALLED
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The design and information shown on this drawing is provided
as a service to the project owner, engineer and contractor by
Contech Engineered Solutions LLC ("Contech").  Neither this
drawing, nor any part thereof, may be used, reproduced or
modified in any manner without the prior written consent of
Contech.  Failure to comply is done at the user's own risk and
Contech expressly disclaims any liability or responsibility for
such use.

If discrepancies between the supplied information upon which
the drawing is based and actual field conditions are encountered
as site work progresses, these discrepancies must be reported
to Contech immediately for re-evaluation of the design.  Contech
accepts no liability for designs based on missing, incomplete or
inaccurate information supplied by others. 1
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ELEVATION VIEW*

PLAN VIEW
TOP SLAB NOT SHOWN

PLAN VIEW

RIGHT END VIEW

12901 SE 97th Avenue, Clackamas, OR 97015

800-548-4667         503-240-3393         800-561-1271 FAX

THIS DOCUMENT IS FOR INFORMATIONAL PURPOSES
ONLY AND IS NOT A FINAL CONSTRUCTION CONTRACT

*MEDIA CASTINGS, IF REQUIRED, NOT SHOWN

RECOMMENDED EXTERNAL BYPASS
WEIR ELEVATION = 294.53
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9"11
"

1"

1'
-8

"

5'
-8

" INLET

OUTLET

OUTSIDE BOTTOM ELEV. 289.75
OUTLET 1 INVERT ELEV. 290.17

TOP OF STRUCTURE ELEV. 296.10

TREATMENT HGL ELEV. 293.09

INLET 1 INVERT ELEV. 290.67

RIM ELEV. 296.1+/-

WEIR EXTENSION
ASSEMBLY

BYPASS COVER
ASSEMBLY

PERVIOUS PAVERS AND
DRAIN DOWN LINE
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AND FLOWKIT
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1 4"
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"
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LINE TYP.
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7'-0"

9'
-0

"

2'
-6

"

3'-6"

30 x 4 FRAME AND COVER
CAST-IN TO TOP SLAB, TYP. OF 1

2'
-3

"

5'-3"

24 x 4 FRAME AND COVER
CAST-IN TO TOP SLAB, TYP.
OF 1

1'-6"

DRAIN DOWN
LINE TYP.

OUTLET PIPE
18"Ø HDPE
(24"Ø OPENING)

INLET PIPE
12"Ø HDPE

(16"Ø OPENING)

1'-6"

6'-0"

8'
-0

"

4" WEIR WALL

3'
-8

"
4"

SE
PA

R
AT

IO
N

W
AL

L

1'
-1

0"

1'
-1

0"

1" OUTLET BAY
DEPRESSION
(1'-10" x 4'-0")

PREFILTER
CARTRIDGE TYP.

INLET BAY WITH
PERVIOUS PAVERS

WETLAND MEDIA
BED TYP.

SITE DESIGN DATA

WATER QUALITY
VOLUME (CF) 10482.00

DISCHARGE FLOW
RATE (GPM) 13.57

DRAIN DOWN TIME
(HRS) 96

MAXIMUM POLLUTANT
DENSITY (PREFILTER)
(GPM/SF)

3.0

PREFILTER LOADING
RATE (GPM/SF) 0.53

WETLAND MEDIA
LOADING RATE
(GPM/SF)

0.26

MEDIA OPERATING
HEAD (FT) 2.78

SURFACE LOADING PEDESTRIAN

GROUNDWATER
ELEVATION* 290.17

STRUCTURE DETAILS

NUMBER OF
DELIVERED PIECES
(DOES NOT INCLUDE
GRADE RINGS/RISERS)

2

MAXIMUM FOOTPRINT 9.00' x 7.00'

DELIVERED HEAVIEST
PICK* 19175 LB.

TOP SLAB 3175 LB.

BASE SECTION 19175 LB.

*BASE SECTION SHIPPED WITH
INTERNAL WALLS INSTALLED
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The design and information shown on this drawing is provided
as a service to the project owner, engineer and contractor by
Contech Engineered Solutions LLC ("Contech").  Neither this
drawing, nor any part thereof, may be used, reproduced or
modified in any manner without the prior written consent of
Contech.  Failure to comply is done at the user's own risk and
Contech expressly disclaims any liability or responsibility for
such use.

If discrepancies between the supplied information upon which
the drawing is based and actual field conditions are encountered
as site work progresses, these discrepancies must be reported
to Contech immediately for re-evaluation of the design.  Contech
accepts no liability for designs based on missing, incomplete or
inaccurate information supplied by others. 1
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Underground stormwater detention and infiltration systems must 
be inspected and maintained at regular intervals for purposes of 
performance and longevity.

Inspection

Inspection is the key to effective maintenance of CMP detention 
systems and is easily performed. Contech recommends ongoing, 
quarterly inspections. The rate at which the system collects pollutants 
will depend more on site specific activities rather than the size or 
configuration of the system. 

Inspections should be performed more often in equipment washdown 
areas, in climates where sanding and/or salting operations take 
place, and in other various instances in which one would expect 
higher accumulations of sediment or abrasive/corrosive conditions. A 
record of each inspection is to be maintained for the life of the system.

Maintenance

CMP detention systems should be cleaned when an inspection reveals 
accumulated sediment or trash is clogging the discharge orifice.

Accumulated sediment and trash can typically be evacuated through 
the manhole over the outlet orifice. If maintenance is not performed 
as recommended, sediment and trash may accumulate in front of the 
outlet orifice. Manhole covers should be securely seated following 
cleaning activities. Contech suggests that all systems be designed with 
an access/inspection manhole situated at or near the inlet and the 
outlet orifice. Should it be necessary to get inside the system to perform 
maintenance activities, all appropriate precautions regarding confined 
space entry and OSHA regulations should be followed.

Systems are to be rinsed, including above the spring line, annually 
soon after the spring thaw, and after any additional use of salting 
agents, as part of the maintenance program for all systems where 
salting agents may accumulate inside the pipe.

Maintaining an underground detention or infiltration system is easiest 
when there is no flow entering the system. For this reason, it is a good 
idea to schedule the cleanout during dry weather.

The foregoing inspection and maintenance efforts help ensure 
underground pipe systems used for stormwater storage continue to 
function as intended by identifying recommended regular inspection 
and maintenance practices. Inspection and maintenance related 
to the structural integrity of the pipe or the soundness of pipe joint 
connections is beyond the scope of this guide.
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CMP DETENTION SYSTEMS

Underground stormwater detention and infiltration systems must 
be inspected and maintained at regular intervals for purposes of 
performance and longevity. 

Inspection 

Inspection is the key to effective maintenance of CMP detention 
systems and is easily performed. Contech recommends ongoing, 
annual inspections. Sites with high trash load or small outlet 
control orifices may need more frequent inspections.  The rate 
at which the system collects pollutants will depend more on-
site specific activities rather than the size or configuration of the 
system. 

Inspections should be performed more often in equipment 
washdown areas, in climates where sanding and/or salting 
operations take place, and in other various instances in which 
one would expect higher accumulations of sediment or abrasive/ 
corrosive conditions. A record of each inspection is to be 
maintained for the life of the system.
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Maintenance

CMP detention systems should be cleaned when an inspection reveals 
accumulated sediment or trash is clogging the discharge orifice. 
Accumulated sediment and trash can typically be evacuated through 
the manhole over the outlet orifice. If maintenance is not performed 
as recommended, sediment and trash may accumulate in front of the 
outlet orifice. Manhole covers should be securely seated following 
cleaning activities. Contech suggests that all systems be designed with 
an access/inspection manhole situated at or near the inlet and the 
outlet orifice. Should it be necessary to get inside the system to perform 
maintenance activities, all appropriate precautions regarding confined 
space entry and OSHA regulations should be followed.

Annual inspections are best practice for all underground systems. 
During this inspection if evidence of salting/de-icing agents is observed 
within the system, it is best practice for the system to be rinsed, 
including above the spring line soon after the spring thaw as part of the 
maintenance program for the system.

Maintaining an underground detention or infiltration system is easiest 
when there is no flow entering the system. For this reason, it is a good 
idea to schedule the cleanout during dry weather.

The foregoing inspection and maintenance efforts help ensure 
underground pipe systems used for stormwater storage continue to 
function as intended by identifying recommended regular inspection 
and maintenance practices. Inspection and maintenance related to the 
structural integrity of the pipe or the soundness of pipe joint connections 
is beyond the scope of this guide.

Contech® CMP Detention Inspection and Maintenance Guide
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OOVVEERRVVIIEEWW

This operation and maintenance (O&M) manual is for the Modular Wetlands Linear Biofilter (MWL). Please read the
instructions and equipment lists closely prior to starting. It is important to follow all necessary safety procedures
associated with state and local regulations. Please contact Contech for more information on pre-authorized third-party
service providers who can provide inspection and maintenance services in your area. For a list of service providers in
your area, please visit www.conteches.com/maintenance.

PPLLAACCEEHHOOLLDDEERR  FFOORR  MMAARRKKEETTIINNGG  PPHHOOTTOO

WWAARRNNIINNGG
Confined space entry may be required. Contractor to obtain all equipment and training to meet
applicable local and OSHA regulations regarding confined space entry. It is the Contractor’s or
entry personnel’s responsibility to always proceed safely.
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SSAAFFEETTYY  NNOOTTIICCEE  &&  PPEERRSSOONNAALL  SSAAFFEETTYY  EEQQUUIIPPMMEENNTT

Job site safety is a topic and a practice addressed comprehensively by others. The inclusions here are merely reminders
to whole areas of Safety Practice that are the responsibility of the Owner(s), Manager(s), and Service Provider(s). OSHA
and Canadian OSH, Federal, State/Provincial, and Local Jurisdiction Safety Standards apply on any given site or project.
The knowledge and applicability of those responsibilities is the Service Provider’s responsibility and outside the scope
of Contech Engineered Solutions.

Safety Boots Gloves Hard Hat Eye Protection

Maintenance and Protection
of Traffic Plan



5

MMOODDUULLAARR  WWEETTLLAANNDDSS  LLIINNEEAARR  CCOOMMPPOONNEENNTTSS  LLIISSTT

The MWL system comes in multiple sizes and configurations, including side by side or end to end layouts, both as
open planters or underground systems. See shop drawings (plans) for project specific details.

The standard MWL system is comprised of the following components:

Concrete suucture 

I 
l)re-fllter cartridge oiScharge Cha1-ober 

vertical i>erforated \joderdrain 
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IINNSSPPEECCTTIIOONN  SSUUMMMMAARRYY  &&  EEQQUUIIPPMMEENNTT  LLIISSTT

Stormwater regulations require BMPs be inspected and maintained to ensure they are operating as designed to allow
for effective pollutant removal and provide protection to receiving water bodies. It is recommended that inspections
be performed multiple times during the first year to assess the site-specific loading conditions. The first year of
inspections can be used to set inspection and maintenance intervals for subsequent years to ensure appropriate
maintenance is provided.

 Inspect pre-treatment, biofiltration, and discharge chambers an average of once every six to twelve
months. Varies based on site specific and local conditions.

 Average inspection time is approximately 15 minutes. Always ensure appropriate safety protocol and
procedures are followed.

The following is a list of equipment required to allow for simple and effective inspection of the MWL:

Modular Wetlands Linear
Inspection Form

Flashlight Tape Measure Access Cover Hook

Ratchet
& 7/16” Socket

(if required for older pre-filter
cartridges that have two
bolts holding the lids on)
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IINNSSPPEECCTTIIOONN  &&  MMAAIINNTTEENNAANNCCEE  NNOOTTEESS

1. Following maintenance and/or inspection, it is recommended that the maintenance operator prepare a
maintenance/inspection record. The record should include any maintenance activities performed, amount and
description of debris collected, and condition of the system and its various filter mechanisms.

2. The owner should keep maintenance/inspection record(s) for a minimum of five years from the date of
maintenance. These records should be made available to the governing municipality for inspection upon
request at any time.

3. Transport all debris, trash, organics, and sediments to approved facility for disposal in accordance with local and
state requirements.

4. Entry into chambers may require confined space training based on state and local regulations.

5. No fertilizer shall be used in the biofiltration chamber.

6. Irrigation should be provided as recommended by manufacturer and/or landscape architect. Amount of
irrigation required is dependent on plant species. Some plants may not require irrigation after initial
establishment.

IINNSSPPEECCTTIIOONN  PPRROOCCEESSSS

1. Prepare the inspection form by writing in the necessary information including project name, location, date &
time, unit number and other information (see inspection form).

2. Observe the inside of the system through the access covers. If minimal light is available and vision into the unit
is impaired, utilize a flashlight to see inside the system and all chambers.

3. Look for any out of the ordinary obstructions in the inflow pipe, pre-treatment chamber, biofiltration chamber,
discharge chamber or outflow pipe. Write down any observations on the inspection form.

4. Through observation and/or digital photographs, estimate the amount of trash, debris accumulated in the pre-
treatment chamber. Utilizing a tape measure or measuring stick, estimate the amount of sediment in this
chamber. Record this depth on the inspection form.

5. Through visual observation, inspect the condition of the pre-filter cartridges. Look for excessive build-up of
sediment on the cartridges, any build-up on the tops of the cartridges, or clogging of the holes. Record this
information on the inspection form. The pre-filter cartridges can be further inspected by removing the cartridge
tops and assessing the color of the BioMediaGREEN filter cubes (requires entry into pre-treatment chamber -
see notes previous notes regarding confined space entry). Record the color of the material. New material is a
light green color. As the media becomes clogged, it will turn darker in color, eventually becoming dark brown
or black. The closer to black the media is the higher percentage that the media is exhausted and in need of
replacement.
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6. The biofiltration chamber is generally maintenance-free due to the system’s advanced pre-treatment chamber.
For units which have open planters with vegetation, it is recommended that the vegetation be inspected. Look
for any plants that are dead or showing signs of disease or other negative stressors. Record the general health
of the plants on the inspection form and indicate through visual observation or digital photographs if trimming
of the vegetation is required.

7. The discharge chamber houses the control riser (if applicable), drain down filter (only in California - older
models), and is connected to the outflow pipe. It is important to check to ensure the orifice is in proper operating
condition and free of any obstructions. It is also important to assess the condition of the drain down filter media
which utilizes a block form of the BioMediaGREEN. Assess in the same manner as the cubes in the pre-filter
cartridge as mentioned above.

8. Finalize the inspection report for analysis by the maintenance manager to determine if maintenance is required.

New 
BioMediaGREEN 
0% 

Exhausted 
BioMediaGREEN 
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MMAAIINNTTEENNAANNCCEE  IINNDDIICCAATTOORRSS

Based upon the observations made during inspection, maintenance of the system may be required based on the
following indicators:

 Missing or damaged internal components or cartridges.

 Obstructions in the system or its inlet and/or outlet pipes.

 Excessive accumulation of floatables in the pre-treatment chamber in which the length and width of the
chamber is fully impacted more than 18”.

 Excessive accumulation of sediment in the pre-treatment chamber of more than 6” in depth.

 Excessive accumulation of sediment on the BioMediaGREEN media housed within the pretreatment cartridges.
When media is more than 85% clogged, replacement is required. The darker the BioMediaGREEN, the more
clogged it is and in need of replacement.

 Excessive accumulation of sediment on the BioMediaGREEN media housed within the drain down filter
(California only - older models).

 Overgrown vegetation.

MMAAIINNTTEENNAANNCCEE  SSUUMMMMAARRYY  &&  EEQQUUIIPPMMEENNTT  LLIISSTT

The time has come to maintain your MWL. All necessary pre-maintenance steps must be carried out before maintenance
occurs. Once traffic control has been set up per local and state regulations and access covers have been safely opened,
the maintenance process can begin. It should be noted that some maintenance activities require confined space entry.
All confined space requirements must be strictly followed before entry into the system. In addition, the following is
recommended:

 Prepare the maintenance form by writing in the necessary information including project name, location, date &
time, unit number and other info (see maintenance form).

 Set up all appropriate safety and maintenance equipment.

 Ensure traffic control is set up and properly positioned.

 Prepared pre-checks (OSHA, safety, confined space entry) are performed.

o A gas meter should be used to detect the presence of any hazardous gases prior to entering the system.
If hazardous gases are present, do not enter the vault. Following appropriate confined space
procedures, take steps such as utilizing a venting system to address the hazard. Once it is determined
to be safe, enter the system utilizing appropriate entry equipment such as a ladder and tripod with
harness.



10

The following is a list of equipment required for maintenance of the MWL:

Modular Wetlands Linear
Maintenance Form

Flashlight Access Cover Hook Ratchet
& 7/16” Socket

(if required for older pre-filter
cartridges that have two
bolts holding the lids on)

Vacuum Assisted Truck with
Pressure Washer

Replacement
BioMediaGREEN

(If Required)

(order BioMediaGREEN from Contech’s Maintenance Team members at https://www.conteches.com/maintenance)
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MMAAIINNTTEENNAANNCCEE  IINNSSTTRRUUCCTTIIOONNSS

11.. AACCCCEESSSS  CCOOVVEERR  RREEMMOOVVAALL

Upon determining that the vault is safe for entry, remove
all access cover(s) and position the vacuum truck
accordingly.

22.. PPRREESSSSUURREE  WWAASSHH  SSYYSSTTEEMM  CCHHAAMMBBEERRSS

With the pressure washer, spray down pollutants
accumulated on the walls and floors of the pre-
treatment and discharge chambers. Then wash any
accumulated sediment from the pre-filter cartridge(s).

33.. VVAACCUUUUMM  SSYYSSTTEEMM  CCHHAAMMBBEERRSS

Vacuum out pre-treatment and discharge chambers and
remove all accumulated pollutants including trash,
debris, and sediments. Be sure to vacuum the pre-
treatment floor until the pervious pavers are visible and
clean. ((MMWWLL  ssyysstteemmss  oouuttssiiddee  ooff  CCaalliiffoorrnniiaa  mmaayy  oorr  mmaayy
nnoott  hhaavvee  ppeerrvviioouuss  ppaavveerrss  oonn  tthhee  fflloooorr  iinn  tthhee  pprree--
ttrreeaattmmeenntt  cchhaammbbeerr)) If pre-filter cartridges require
media replacement, proceed to SStteepp  44. If not, replace the
access cover(s) and proceed to SStteepp  77.
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44.. PPRREE--FFIILLTTEERR  CCAARRTTRRIIDDGGEE  LLIIDD  RREEMMOOVVAALL

After successfully cleaning out the pre-treatment
chamber, enter the chamber and remove the lid(s) from
the pre-filter cartridge(s) by removing the two thumb
screws. (Older pre-filter cartridges have two bolts
holding the lids on that require a 7/16” socket to remove)

55.. VVAACCUUUUMM  EEXXIISSTTIINNGG  PPRREE--FFIILLTTEERR  MMEEDDIIAA

Utilize the vacuum truck hose or hose extension to
remove the filter media from each of the individual
media cages. Once filter media has been sucked out, use
a pressure washer to spray down the inside of the
cartridge and its media cages. Remove cleaned media
cages and place to the side. Once removed, the vacuum
hose can be inserted into the cartridge to vacuum out
any remaining material near the bottom of the cartridge.

66.. PPRREE--FFIILLTTEERR  MMEEDDIIAA  RREEPPLLAACCEEMMEENNTT

Reinstall media cages and fill with new media from the
manufacturer or outside supplier. Manufacturer will
provide specification of media and sources to purchase.
The easiest way to fill the media cages is to utilize a
refilling tray that can also be sourced from the
manufacturer. Place the refilling tray on top of the
cartridge and fill with new bulk media shaking it down
into the cages. Using your hands, lightly compact the
media into each filter cage. Once the cages are full (each
cartridge will hold five heaping 5gal buckets of bulk
media), remove the refilling tray and replace the
cartridge top, ensuring fasteners are properly tightened.
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77.. MMAAIINNTTAAIINNIINNGG  VVEEGGEETTAATTIIOONN

In general, the biofiltration chamber is maintenance-free
with the exception of maintaining the vegetation. The
MWL utilizes vegetation similar to surrounding
landscape areas, therefore, trim vegetation to match
surrounding vegetation. If any plants have died, replace
them with new ones.

88.. IINNSSPPEECCTT  UUNNDDEERRDDRRAAIINN  SSYYSSTTEEMM

Each vertical under drain on the biofiltration chamber
has a removable threaded cap that can be taken off to
check for any blockages or root growth. Once removed,
a jetting attachment to the pressure washer can be used
to clean out the under drain and orifice riser if needed.

99.. RREEPPLLAACCEE  AACCCCEESSSS  CCOOVVEERRSS

Once maintenance is complete, replace all access
cover(s)
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RREEPPLLAACCIINNGG  BBIIOOFFIILLTTRRAATTIIOONN  MMEEDDIIAA  IIFF  RREEQQUUIIRREEDD

As with all biofilter systems, at some point the biofiltration media will need to be replaced, either due to physical
clogging or sorptive exhaustion (for dissolved pollutants) of the media ion exchange capacity (to remove dissolved
metals and phosphorous). The general life of this media is 10 to 20 years based on site specific conditions and pollutant
loading, so replacing the biofiltration media should not be a common occurrence. In the event that the biofiltration
media requires replacement, contact one of Contech’s Maintenance Team members at
https://www.conteches.com/maintenance to order new biofiltration media. The quantity of media needed can be
determined by providing the model number and unit depth. Media will be provided in super sacks for easy installation.
Each sack will weigh between 1,000 and 2,000 lbs. Biofiltration media replacement can be done following the steps
below:

11.. VVAACCUUUUMM  EEXXIISSTTIINNGG  BBIIOOFFIILLTTRRAATTIIOONN  MMEEDDIIAA

Remove the mulch and vegetation to access the
biofiltration media, and then position the vacuum truck
accordingly. Utilize the vacuum truck to vacuum out all
the media. Once all media is removed, use the pressure
washer to spray down all the netting and underdrain
systems on the inside of the media containment cage.
Vacuum out any remaining debris after spraying down
netting. Inspect the netting for any damage or holes. If
the netting is damaged, it can be repaired or replaced
with guidance by the manufacturer.

22.. IINNSSTTAALLLLIINNGG  NNEEWW  BBIIOOFFIILLTTRRAATTIIOONN  MMEEDDIIAA

Ensure that the chamber is fully cleaned prior to
installation of new media into the media containment
cage(s). Media will be provided in super sacks for easy
installation. A lifting apparatus (forklift, backhoe, boom
truck, or other) is recommended to position the super
sack over the biofiltration chamber. Add media in lifts to
ensure that the riser pipes remain vertical. Be sure to
only fill the media cage(s) up to the same level as the old
media.
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33.. RREEPPLLAANNTT  VVEEGGEETTAATTIIOONN

Once the media has been replaced, replant the
vegetation and cover biofiltration chamber with
approved mulch (if applicable). If the existing vegetation
is not being reused, and new vegetation is being
planted, you will need to acquire new plant
establishment media that will be installed just below the
mulch layer at each plant location. (see plan drawings for
details). Contact one of Contech’s Maintenance Team
members at https://www.conteches.com/maintenance
to order new plant establishment media.
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RREEPPLLAACCIINNGG  DDRRAAIINN  DDOOWWNN  FFIILLTTEERR  MMEEDDIIAA  ((OONNLLYY  OONN  OOLLDDEERR  CCAALLIIFFOORRNNIIAA  MMOODDEELLSS))

NOTE: The drain down filter is only found on units installed in California prior to 2023
If during inspection it was determined that the drain down filter media requires replacement, contact one of Contech’s
Maintenance Team members at https://www.conteches.com/maintenance to order new media.

11.. RREEMMOOVVEE  EEXXIISSTTIINNGG  DDRRAAIINN  DDOOWWNN  MMEEDDIIAA

Pull knob back to unlock the locking mechanism and lift
the drain down filter housing to remove the used
BioMediaGREEN filter block.

22.. IINNSSTTAALLLL  NNEEWW  DDRRAAIINN  DDOOWWNN  MMEEDDIIAA

Ensure that the chamber and housing are fully cleaned
prior to installation of new media, and then insert the
new BioMediaGREEN filter block. The media filter block
should fit snugly between the chamber walls and be
centered under the filter housing. Lower the housing
over the filter block and secure the locking mechanism.
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For Office Use Only

(city) (Zip Code) (Reviewed By)

Owner / Management Company 
(Date)

Contact Phone (  ) _

Inspector Name Date / / Time AM / PM

Weather Condition Additional Notes

Yes

Depth:

Yes No

Modular Wetland System Type (Curb, Grate or UG Vault): Size (22', 14' or etc.):

Other Inspection Items:

 Storm Event in Last 72-hours?           No          YesType of Inspection             Routine Follow Up Complaint Storm

Office personnel to complete section to 
the left.

Inspection Report 
Modular Wetlands Linear

Is the filter insert (if applicable) at capacity and/or is there an accumulation of debris/trash on the shelf system?

Does the cartridge filter media need replacement in pre-treatment chamber and/or discharge chamber?

Any signs of improper functioning in the discharge chamber?  Note issues in comments section.

Chamber:

Is the inlet/outlet pipe or drain down pipe damaged or otherwise not functioning properly?

Structural Integrity:

Working Condition:
Is there evidence of illicit discharge or excessive oil, grease, or other automobile fluids entering and clogging the
unit?

Is there standing water in inappropriate areas after a dry period?

Damage to pre-treatment access cover (manhole cover/grate) or cannot be opened using normal lifting 
pressure?
Damage to discharge chamber access cover (manhole cover/grate) or cannot be opened using normal lifting 
pressure?

Does the MWS unit show signs of  structural deterioration (cracks in the wall, damage to frame)?

Project Name

Project Address 

Inspection Checklist

CommentsNo

Does the depth of sediment/trash/debris suggest a blockage of the inflow pipe, bypass or cartridge filter?  If yes, 
specify which one in the comments section.  Note depth of accumulation in in pre-treatment chamber.

Is there a septic or foul odor coming from inside the system?

Is there an accumulation of sediment/trash/debris in the wetland media (if applicable)?

Is it evident that the plants are alive and healthy (if applicable)? Please note Plant Information below.

Sediment / Silt / Clay

Trash / Bags / Bottles

Green Waste / Leaves / Foliage

Waste: Plant Information

No Cleaning Needed

Recommended Maintenance

Additional Notes:

Damage to Plants

Plant Replacement

Plant Trimming

Schedule Maintenance as Planned

Needs Immediate Maintenance

ENGINEERED SOLUTIONS
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May 11, 2023 

Project No. 13877.001 

 

CapRock Acquisitions III, LLC 

1300 Dove Street, Suite 200 

Newport Beach, California 92660 

 

Attention: Mr. Christian Spence 

 Assistant Project Manager 

 

Subject: Geotechnical Due Diligence Exploration 
Proposed Industrial Warehouse Development 

  110 South 6th Avenue 
  City of Industry, Los Angeles County, California 
 

In accordance with your authorization, Leighton Consulting, Inc. (Leighton) has performed 

geotechnical due diligence exploration for the proposed industrial warehouse 

development located at 110 South 6th Avenue in the City of Industry, Los Angeles County, 

California. Our understanding of this project is based on email correspondence with you 

and a review of the Site Plan Option 06 - 2023-03-30, prepared by Douglas Franz 

Architects, Inc., that you provided. The purpose of this study has been to collect surface 

and subsurface geotechnical data at the site with regard to the proposed development, 

to evaluate the proposed development with respect to site geotechnical conditions, and 

to provide geotechnical recommendations for design and construction of the proposed 

development.  

 

Based on this geotechnical exploration, construction of the proposed warehouse 

development is feasible from a geotechnical standpoint.  The most significant 

geotechnical issues at the site are those related to the potential for strong seismic 

shaking, potentially compressible soils near the surface, and potentially liquefiable soil 

layers in the subsurface.  Good planning and design of the project can limit the impact of 

these constraints.  This report presents our findings, conclusions, and geotechnical 

recommendations for the project. 

~ Leighton -

10532 Acacia Street, Suite B-6, Rancho Cucamonga, CA 91730 

www.leightongroup.com 

Leighton Consulting, Inc. 
A Leighton Group Company 

T: 909.484.2205 
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We appreciate the opportunity to work with you on the development of this project.  If you 

have any questions regarding this report, please call us at your convenience. 

Respectfully submitted, 

LEIGHTON CONSULTING, INC. 

Steven G. Okubo, CEG 2706 

Associate Geologist 

Jason D. Hertzberg, GE 2711 

Principal Engineer 

BM/SGO/JDH/rsm 

Distribution: (1) Addressee 
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1.0  INTRODUCTION 

1.1 Site Location and Description 

The proposed warehouse will be situated on a roughly 4.5-acre site located 

southeast of 6th Street and approximately 400 feet southwest of Valley Boulevard. 

Review of aerial imagery indicates that the project site is currently occupied by 6 

industrial/commercial buildings and asphalt-paved parking areas and drive aisles. 

Based on available topographic maps and the elevation model from Google Earth, 

elevations within the project site range from approximately 296 feet above mean 

sea level (msl) in the northeast to approximately 295 feet msl in the southwest. 

 

Based on a review of available historical aerial imagery, the project site was used 

for agricultural purposes in 1948. By 1972, industrial buildings were erected to the 

west, southwest, and southeast, and by 1980 the current buildings onsite were 

built and remaining open parcels surrounding the site were constructed with 

industrial buildings. 

1.2 Proposed Development 

Our understanding of this project is based on email correspondence with you and 

a review of the Site Plan Option 06 - 2023-03-30, prepared by Douglas Franz 

Architects, Inc., you provided. We understand the development conceptually 

consists of the demolition of the buildings currently onsite and the construction a 

93,920-square-foot warehouse with office space and 11 dock doors. No 

subterranean levels are indicated in the conceptual plan.  Ancillary improvements 

include new drive aisles, parking stalls, and presumably underground utilities. 

Based on discussions with you, we understand potential infiltration systems are 

planned, but locations and invert depths are not available yet.  A detailed site plan 

and structural loading were not available at the time of this report.  We anticipate 

that the warehouse will be composed of concrete tilt-up walls. 

1.3 Purpose of Investigation 

The purpose of this study has been to evaluate the geotechnical conditions of this 

site with respect to the proposed development and to provide preliminary 

geotechnical recommendations for design and construction of the development.  

~ Leighton 
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1.4 Scope of Work 

Our geotechnical due diligence exploration included hollow-stem auger soil 

borings, infiltration tests, surface observations, laboratory testing, and 

geotechnical analysis of collected information to evaluate geotechnical conditions 

relating to the proposed industrial warehouse and to provide preliminary 

conclusions and recommendations for earthwork and design for your due diligence 

assessment of this development. The scope of our study has included the following 

tasks: 

 

• Background Review:  We reviewed available, relevant geotechnical and 

geologic maps and reports and aerial photographs available from our in-house 

library, available online, or those provided by you.  

• Utility Coordination:  We contacted Dig Alert (811) prior to excavating borings 

so that utility companies could mark utilities onsite.  Because this project site is 

developed, we had retained a private utility locator to assist in identifying 

shallowly buried utilities in the areas of our proposed borings. 

• Field Exploration:  Six (6) hollow-stem auger borings (LB-1 through LB-4, IT1, 

and IT-2) were logged and sampled onsite on April 12, 2023 to evaluate 

subsurface conditions onsite.  These borings were drilled by a subcontracted 

rig to depths ranging from approximately 10 to 51½ feet below the ground 

surface (bgs).  Relatively undisturbed soil samples were obtained at selected 

intervals within the borings using a California Modified split barrel sampler lined 

with rings.  Standard Penetration Tests (SPT) were conducted at selected 

depths and samples were obtained at those intervals.  Representative bulk soil 

samples were also collected at shallow depths from the borings.  

Boring LB-1 was drilled through asphalt pavement, and was backfilled with soil 

cuttings to approximately the bottom of the pavement section. The remainder 

of boring LB-1 was patched to the level of the surface of the surrounding asphalt 

with black-dyed concrete. The remainder of our borings were drilled in planter 

or lawn areas and were backfilled to the surface with soil cuttings. Logs of the 

geotechnical borings are presented in Appendix B.  Approximate boring 

locations are shown on the accompanying Figure 2, Geotechnical Map. 

 

~ Leighton 
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We conducted well permeameter tests at two locations (IT-1 and IT-2) to 

evaluate general infiltration characteristics of the subsurface soils for planning 

purposes at the depths and locations tested. These test zones targeted soil 

layers most favorable for infiltration selected based on the soil types 

encountered in nearby borings LB-3 and LB-4. These well permeameter tests 

were conducted based on the USBR 7300-89 method and in general 

accordance with Los Angeles County guidelines. Testing consisted of constant 

head and falling head infiltration using a water trailer to transport water to each 

location. A 2-inch diameter, slotted PVC pipe was used within each boring’s 

test zone, with sand backfilled around the slotted pipe. These tests were 

conducted at bottom depths of approximately 10 feet bgs in IT-1 and 25 feet 

bgs in IT-2. Infiltration test logs are included in Appendix B. 

 

• Geotechnical Laboratory Testing:  Geotechnical laboratory tests are currently 

being conducted on selected relatively undisturbed and bulk soil samples 

obtained during our subsurface exploration to further evaluate engineering 

characteristics of site soils.  Laboratory tests conducted during this 

investigation include: 

˗ Maximum dry density and optimum moisture content 

˗ In situ moisture content and density 

˗ Sieve analysis for grain-size distribution 

˗ Atterberg limits 

˗ Expansion Index 

˗ Collapse/swell-settlement 

˗ R-value 

˗ Water-soluble sulfate concentration in the soil 

˗ Resistivity, chloride content and pH 

 
Laboratory tests are provided in Appendix C, Laboratory Test Results.   

  

~ Leighton 
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• Engineering Analysis:  Data obtained from our background review and from our 

field exploration was evaluated and analyzed to develop conclusions and 

provide geotechnical recommendations presented in this report. 

• Report Preparation:  Preliminary results of our geotechnical exploration have 

been summarized in this report, presenting our findings, conclusions and 

geotechnical recommendations for design and construction of the proposed 

development. 

~ Leighton 
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2.0  FINDINGS 

2.1 Regional Geologic Conditions 

 The site is located within the San Gabriel Valley, an alluvial basin drained by the 

Rio Hondo and San Gabriel Rivers, in the Peninsular Ranges geomorphic 

province. The San Gabriel Valley is bound on the north by the San Gabriel 

Mountains and Cucamonga fault, on the west by the San Rafael Hills, on the east 

by the San Jose Hills, and on the south by the Puente Hills.  Sediments within the 

Valley include about 6,000 feet of marine and non-marine sedimentary rocks of 

Quaternary age (Yerkes, et al 1965) overlain by more recent sediments deposited 

by the San Gabriel River consisting predominately of granitic sands, gravels, 

cobbles and boulders shed from the surrounding highlands. 

   

Published regional geologic mapping has indicated that the project site is underlain 

by Holocene undifferentiated alluvial fan and valley deposits consisting of silt and 

clay (Tan, 2000). Figure 3, Regional Geology Map, depicts the site location in 

relation to the predominate geologic materials (alluvium) of the area. Figure 4, 

Regional Fault and Historical Seismicity Map, presents the site location in relation 

to active faults and epicenters of relatively large (> Mw 4.0) historical earthquakes. 

2.2 Subsurface Soil Conditions 

Based upon our review of pertinent geotechnical literature and our subsurface 

exploration, the site is underlain by a mantle of artificial fill (afu) over native 

sediments consisting of Quaternary undifferentiated alluvial fan and valley deposits 

(Qyf). Artificial fill encountered within our borings onsite ranged in thickness 

between approximately 4 to 7 feet and consisted of loose to medium dense clayey 

sand (SC) with minor amounts of silty sand (SM) and sandy silt (ML). Because 

reporting of the engineering and placement of artificial fill onsite was not available 

for our review, we have characterized all artificial fill onsite as undocumented.  

 

Native undifferentiated alluvial fan and valley deposits (alluvium) encountered 

below undocumented artificial fill in our borings generally consisted loose to dense 

silty sand (SM), clayey sand (SC), poorly graded sand (SP) and medium stiff to 

stiff sandy clay (CL).  In situ moisture content in the upper 20 feet in native soils 

ranged from 3 to 16 percent.  

~ Leighton 
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 2.2.1 Compressible and Collapsible Soil 

Soil compressibility refers to a soil’s potential for settlement when subjected 

to increased loads as from a fill surcharge.  Based on the conditions 

encountered in our borings and our experience in the area, native soils are 

considered moderately compressible.  

 

Collapse potential refers to the potential settlement of a soil under existing 

stresses upon being wetted. Laboratory tests performed on a representative 

soil sample indicated a collapse of 1.1%.  Field standard penetration tests 

generally indicate that onsite granular soils are dense.  Based on our 

overexcavation and compaction recommendations provided in Section 3.1 

of this report, soil collapse and consolidation are not a significant issue at 

this site.   

2.2.2 Expansive Soils 

Expansive soils contain significant amounts of clay particles that swell 

considerably when wetted and shrink when dried.  Foundations constructed 

on these soils are subjected to large uplifting forces caused by the swelling.  

Without proper measures taken, heaving and cracking of building 

foundations and slabs-on-grade could result. 

 

Based on the soils encountered in our borings and our experience in the area, 

onsite soils are anticipated to have low expansion potential.   

2.2.3 Sulfate Content 

Water-soluble sulfates in soil can react adversely with concrete.  However, 

concrete in contact with soil containing sulfate concentrations of less than 0.1 

percent by weight is considered to have negligible sulfate exposure based on 

American Concrete Institute (ACI) provisions, adopted by the 2019 CBC 

(CBC, 2019, Chapter 19, and ACI 318, 2014).   

 

A near-surface soil sample collected during subsurface exploration for this 

project had been tested for soluble sulfate content. Based on the results of 

this testing, the sulfate exposure from onsite soils is expected to be 

~ Leighton 
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negligible (Exposure Class S0).  Recommendations for concrete in contact 

with these soils are provided in Section 3.11. 

2.2.4 Resistivity, Chloride and pH 

Soil corrosivity to ferrous metals can be estimated by the soil’s electrical 

resistivity, chloride content and pH.  In general, soil having a minimum 

resistivity less than 1,000 ohm-cm is considered severely corrosive.  Soil with 

a chloride content of 500 parts-per-million (ppm) or more is considered 

corrosive to ferrous metals. 

 

As a screening for potentially corrosive soil, a representative soil sample was 

tested to screen for minimum resistivity, chloride content, and pH.  Based on 

this laboratory testing, onsite soils are considered to be moderately corrosive 

to buried ferrous metals.  

2.3 Groundwater 

The site of the proposed industrial warehouse development is located within the 

167-square-mile Main San Gabriel Basin. 

 

The California Geological Survey (CGS) performed a groundwater elevation 

evaluation for the Baldwin Park Quadrangle within the alluvial soils in order to 

evaluate the liquefaction potential of the soils (CGS, 1998b).  In the vicinity of the 

project site, the historically shallowest groundwater depth is reported to have been 

approximately 10 feet bgs (CGS, 1998b). CGS’s historically highest groundwater 

level mapping was based on information including 1904 and 1944 groundwater 

contour maps and geotechnical boring data spanning from 1960 through 1997. 

Their evaluation indicated that shallow groundwater conditions in the area of the 

proposed industrial development were indicated by 1904 and 1944 mapping. 

 

In the 1950’s, rapid urbanization resulted in increased water consumption in the 

Main San Gabriel Basin, decreasing the water supply to those downstream of the 

basin. With the resulting lowering of the groundwater table, the municipal water 

District filed a complaint in 1968 to bring water producers in the basin under the 

control of one governing body. In 1973, in response to the complaint, the Main San 

Gabriel Basin Watermaster was formed to manage basin-wide water resources. 

 

~ Leighton 
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Since the San Gabriel Watermaster was formed, groundwater management 

appears to have focused on recharging replacement water to maintain 

groundwater levels. Groundwater levels had been stable since the Watermaster’s 

formation until 2011, when drought conditions have lowered groundwater levels. 

 

Measurements from State and County wells near the project site were reviewed to 

estimate historically highest groundwater levels in the region of the project site 

since the formation of the Watermaster.  

 

Well No. 
Distance 
from Site 

Measurement 
Date Range 

Historical 
Highest 

Groundwater 
Depth (ft.) 

Historical 
Highest 

Groundwater 
Date 

State Well No. 

340334N1179796W001/ 

LA County Well ID 5036N 

0.2 mile 

south of 

site 

September 1966 

to October 2022 
33 April 2, 1970 

State Well No. 

340355N1179827W001 

0.2 mile 

southwest 

of site 

July 2011 to July 

2022 
64 

January 16, 

2012 

LA County Well ID 3025N 

0.5 mile 

north of 

site 

October 1987 to 

December 2022 
68 April 1, 1997 

State Well No. 

340454N1179830W001 

0.7 mile 

northwest 

of site 

July 2011 to July 

2022 
73 July 5, 2012 

State Well No. 

340469N1179761W001 

0.8 mi 

north of 

site 

July 2011 to July 

2022 
83 January 4, 2012 

 

Additionally, groundwater was not encountered within our exploratory borings 

performed on April 12, 2022, which reached as deep as approximately 51½ feet 

bgs. 

 

Based on the reviewed well and boring data, historically highest groundwater 

levels in the region of the site were approximately 33 feet bgs in 1970, about 3 

years prior to the formation of the Main San Gabriel Basin Watermaster. 

Considering the Watermaster’s efforts to maintain groundwater levels from 

~ Leighton 
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pumping and overdraft by recharging replacement water, the likelihood of 

groundwater becoming shallower than 33 feet bgs in the future is very unlikely.  

2.3.1 Regional Subsidence 

Regional ground subsidence generally occurs due to rapid and intensive 

removal of subterranean fluids, typically water or oil.  It is generally 

attributed to the consolidation of sediments as the fluid in the sediment is 

removed.  The total load of the soils in partially saturated or saturated 

deposits is born by their granular structure and the fluid.  When the fluid is 

removed, the load is born by the sediment alone and it settles.   

The project site has been mapped by the U.S. Geological Society (2023) to 

be outside of an area of land subsidence from intense removals of 

significant quantities of water, peat, or oil extraction in the area. Based on 

this and no known reports indicating land subsidence of the site’s area, the 

potential for ground subsidence is considered to be less than a significant 

impact.  

2.4 Faulting and Seismicity 

In general, primary seismic hazards for sites in the region include surface rupture 

along active faults and strong ground shaking. The potential for fault rupture and 

seismic shaking are discussed below. 

2.4.1 Surface Faulting 

Based on our research, no Earthquake Fault Zones or active faults appear 

to have been mapped on or trending towards the site.  The closest mapped 

active or potentially active faults are presented in the following table. 

Fault Name Approximate Distance from Site 

Whittier fault 3.4 miles to the southwest 

San Jose fault 5.7 miles to the east 

Upper Elysian Park fault 7.4 miles to the west 

 

~ Leighton 
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Based on our understanding of the current geologic framework, the potential 

for future surface rupture of active faults onsite is considered low.  

2.4.2 Seismic Design Parameters 

The site has experienced and is anticipated to experience strong ground 

shaking during the life of the project resulting from an earthquake occurring 

along one or more of the major active or potentially active faults in southern 

California.  Accordingly, the project should be designed in accordance with 

applicable current codes and standards utilizing the appropriate seismic 

design parameters to reduce seismic risk as defined by California 

Geological Survey (CGS) Chapter 2 of Special Publication 117a (CGS, 

2008).  Through compliance with these regulatory requirements and the 

utilization of appropriate seismic design parameters selected by the design 

professionals, potential effects relating to seismic shaking can be reduced. 

The following seismic parameters should be considered for design under 

the 2022 edition of the California Building Code (CBC). The following table 

lists seismic design parameters based on the 2022 CBC and ASCE 7-16 

methodology: 

* See Section 11.4.8 of ASCE 7-16.  A site-specific ground motion hazard analysis in accordance with Section

21.2 of ASCE 7-16 is required for this site.  Per Supplement 3 to ASCE 7-16, a site-specific ground motion 
hazard analysis is not required where the value of the parameters SM1 and SD1 in the table are 
increased by 50%. 

** Site Class D, and all of the resulting parameters in this table, may only be used for structures without seismic 

isolation or seismic damping systems. 

The project structural engineer should review the seismic parameters.  Site-

Specific analyses output is presented in Appendix D. 

Site Seismic Coefficients / Coordinates Value (g) 

Latitude: 34.0361 Longitude: -117.9785 

20
22

 C
B

C
 P

ar
am

et
er

s Spectral Response – Class D (short), SS 1.753

Spectral Response – Class D (1 sec), S1 0.63 

Max. Considered Earthquake Spectral Response Acceleration (short), SMS 1.753 

Max. Considered Earthquake Spectral Response Acceleration – (1 sec), SM1 null

5% Damped Design Spectral Response Acceleration (short), SDS 1.169

5% Damped Design Spectral Response Acceleration (1 sec), SD1 null
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Hazard deaggregation was estimated using the USGS Interactive 

Deaggregations utility.  The results of this analysis indicate that the 

predominant modal earthquake has a magnitude of approximately 7.7 (MW) 

at a distance on the order of 8 kilometers for the Maximum Considered 

Earthquake (2% probability of exceedance in 50 years), with a 

corresponding peak ground acceleration of 0.79g. 

 

2.5 Secondary Seismic Hazards 
 

In general, secondary seismic hazards for sites in the region could include soil 

liquefaction, earthquake-induced settlement, lateral displacement, landslides, and 

earthquake-induced flooding.  The potential for secondary seismic hazards at the 

site is discussed below. 

2.5.1 Liquefaction Potential 

Liquefaction is the loss of soil strength due to a buildup of excess pore-water 

pressure during strong and long-duration ground shaking.  Liquefaction is 

associated primarily with loose (low density), saturated, relatively uniform 

fine- to medium-grained, clean cohesionless soils.  As shaking action of an 

earthquake progresses, soil granules are rearranged and the soil densifies 

within a short period.  This rapid densification of soil results in a buildup of 

pore-water pressure.  When the pore-water pressure approaches the total 

overburden pressure, soil shear strength reduces abruptly and temporarily 

behaves similar to a fluid.  For liquefaction to occur there must be: 

  (1) loose, clean granular soils, 

  (2) shallow groundwater, and 

  (3) strong, long-duration ground shaking 

 

The site is within a liquefaction hazard zone as mapped by the State of 

California (CGS, 1999).  

 

We have performed an analysis based on the modified Seed Simplified 

Procedure as detailed by Youd et al. (2001) and Martin and Lew (1999), 

which compares the seismic demand on a soil layer (Cyclic Stress Ratio, or 

CSR) to the capacity of the soil to resist liquefaction (Cyclic Resistance 

Ratio, or CRR), (Youd el al., 2001).  A minimum required factor of safety 
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of 1.3 was used in our analysis, with factor of safety defined as CRR/CSR.  

As required, our analysis assumes that the design earthquake would occur 

while the groundwater is at its estimated design level (historically highest 

level).  Parameters utilized in our analysis include Standard Penetration 

Test (SPT) results from the hollow-stem auger borings, visual descriptions 

of soil samples retrieved, and geotechnical laboratory test results, including 

sieve and hydrometer analysis, Atterberg limits, and moisture content.  Soil 

susceptibility to liquefaction is estimated based on several factors, including 

relative density, fines content, plasticity, and moisture content. 

 

Based on our analysis, several layers between 40 to 50 feet below the 

ground surface are considered potentially susceptible to liquefaction when 

considering a design groundwater depth of 33 feet bgs. The liquefiable 

layers consists of silty sands with an interbedded clay layer at 45 feet bgs.   

 

A key aspect of liquefaction is what effect it may have on the proposed 

improvements in terms of surface manifestations, and seismic settlement. 

These are addressed in the following sections. With this analysis, the 

potential for surface manifestations of liquefaction, such as bearing failures 

and sand boils, exists, based on Ishihara (1995). 

 

A summary of the liquefaction analysis is included in Appendix D. 

2.5.2 Seismically Induced Settlement 

Seismically induced settlement consists of dry dynamic settlement (above 

groundwater) and liquefaction-induced settlement (below groundwater).  

During a strong seismic event, seismically induced settlement can occur 

within loose to moderately dense sandy soil due to reduction in volume during 

and shortly after an earthquake event.  Settlement caused by ground shaking 

is often nonuniformly distributed, which can result in differential settlement. 

 

We have performed analyses to estimate the potential for seismically induced 

settlement using the method of Tokimatsu and Seed, and based on Martin 

and Lew (1999), considering the maximum considered earthquake (MCE) 

peak ground acceleration (PGAM).  Design/historic high groundwater levels 

of 33 feet below ground surface were used in the analysis.  Based on our 
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analysis, a potential for approximately 6.1 inches of seismic settlement is 

estimated at the site; however, based on our overexcavation 

recommendations presented later in this report, the maximum estimated 

potential seismic settlement is reduced to approximately 5.7 inches.  Results 

of our seismic settlement analysis is presented in Appendix D. 

 

If the potential differential settlement is estimated as half of the total seismic 

settlement over a horizontal distance of 30 feet, this would result in a 

maximum 2.9 inches differential settlement in 30 feet, or angular distortion of 

0.0081L, considering the recommended overexcavation. The structural 

engineer should determine Structure Type and Risk Category and evaluate 

whether the differential settlement estimates described above are tolerable. 

A copy of ASCE 7-16 Table 12.13-3 is provided as follows for reference. 

 

Table 12.13-3 Differential Settlement Threshold 

Structure Type 
Risk Category 

I or II III IV 
Single-story structures with concrete or 

masonry wall systems 
0.0075L 0.005L 0.002L 

Other single-story structures 0.015L 0.010L 0.002L 

Multistory structures with concrete or 

masonry wall systems 
0.005L 0.003L 0.002L 

Other multistory structures 0.010L 0.006L 0.002L 

2.5.3 Bearing Failures/Surface Manifestations 

We performed an analysis of the potential for bearing failures/structural 

damage due to liquefaction (surface manifestations) based on the work of 

Ishihara (1995) and as described in Martin and Lew (1999).  This method is 

based on empirical data and considers the thickness of non-liquefiable soil 

below the ground surface and foundations, compared to the thickness of 

underlying liquefiable soils.  Our analysis based on this method does not 

indicate that there is a potential for structural damage due to liquefaction, due 

to the significant depth to potentially liquefiable soils.  
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2.6 Infiltration Testing 

Two well permeameter tests (IT-1 and IT-2) were conducted to estimate the 

infiltration characteristics at specific locations of the site.  Locations and invert 

depths of future infiltration systems for this development were not available for this 

study. We assumed two locations for assessing feasibility of onsite infiltration and 

targeted test depths based on soils encountered in borings LB-4 and LB-3, which 

were located adjacent to test locations IT-1 and IT-2, respectively. Test IT-1 was 

located southwest of the proposed building near the lowest elevation onsite and 

next to 6th Avenue, and test IT-2 was located  towards the southeastern portion of 

the site, which is also at a relatively low elevation onsite. Infiltration tests were 

conducted at bottom depths of approximately 10 feet bgs in IT-1 and 25 feet bgs 

in IT-2.   

 

Well permeameter tests are useful for field measurements of soil infiltration rates, 

and are suited for testing when the design depth of the basin or chamber is deeper 

than current existing grades.  It should be noted that this is a clean-water, small-

scale test, and that correction factors need to be applied.  A test consists of 

excavating a boring to the depth of the test (or deeper as long as it is partially 

backfilled with soil and a bentonite plug with a thin soil covering is placed just below 

the design test elevation).  A layer of clean sand or gravel is then placed in the 

boring bottom to temporarily support a perforated well casing pipe system.  Once 

the well casing pipe has been installed, coarse sand or gravel is poured in the 

annular space outside of the well casing within the test zone to prevent the boring 

from caving/collapsing or spalling when water is added.  Water is added into the 

boring to an initial water height, as water within the boring infiltrates into the soil, 

measurements are taken of the height of the water column within the boring at 

equally timed intervals (known as a falling head test). The infiltration rate as 

measured during intervals of the test is defined as the flow rate of water infiltrated, 

divided by the surface area of the infiltration interface.  The test was conducted 

based on the USBR 7300-89 test method. 
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Small-scale infiltration rates as summarized in the table below.  Results of the 

infiltration testing are provided in Appendix B.   

 

Boring 
Test 

Depth (ft) 
Soil Classification 

Raw Infiltration 
Rates (in./hr)1 

IT-1 5 to 10 Silty Sand (15% to 30% fines, 

estimated)  
1.0 

IT-2 20 to 25 Silty Sand (5% to 25% fines, 

estimated) 
1.7 

    1 Factor of safety should be applied to raw rates 
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3.0  CONCLUSIONS AND RECOMMENDATIONS 

Based on this study, construction of the proposed warehouse development is feasible 

from a geotechnical standpoint.  No severe geologic or soils related issues were identified 

that would preclude development of the site for the proposed warehouses.  The most 

significant geotechnical issues at the site are those related to the potential for strong 

seismic shaking, potentially compressible soils, and moderate seismic settlement. Good 

planning and design of the project can limit the impact of these constraints. Remedial 

recommendations for these and other geotechnical issues are provided in the following 

sections.   

 

Undocumented fill onsite, which was found to be as thick as approximately 7 feet, should 

be completely removed and properly compacted during earthwork construction.  We did 

not evaluate environmental conditions as part of this study.   

3.1 General Earthwork and Grading 

 All grading should be performed in accordance with the General Earthwork and 

Grading Specifications presented in Appendix E, unless specifically amended 

below, or by future recommendations based on final development plans. 

3.1.1 Site Preparation 

  Prior to construction, the site should be cleared of debris, which should be 

disposed of offsite.  Any underground obstructions should be removed.  

Resulting cavities should be properly backfilled and compacted.  Efforts 

should be made to locate existing utility lines.  Those lines should be 

removed or rerouted if they interfere with the proposed construction, and 

the resulting cavities should be properly backfilled and compacted.   

3.1.2 Removal of Undocumented Artificial Fill 

Prior to overexcavation and recompaction of onsite alluvial soil, 

uncontrolled artificial fill should be completely removed and may be used as 

compacted fill for the project, provided any oversized rock is suitably 

handled and any deleterious materials are removed.  Undocumented fill was 

found in the boring drilled during subsurface exploration to be as thick as 7 

feet.  
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3.1.3 Overexcavation and Recompaction 

To reduce the potential for adverse total and differential settlement of the 

proposed structures, the underlying subgrade soil should be prepared in such 

a manner that a uniform response to the applied loads is achieved.   

 

All undocumented artificial fill within the proposed building pad should be 

removed and reused as compacted fill.   

 

Based on our seismic settlement analysis, we recommend that onsite soils in 

the proposed building pad area and site walls taller than 8 feet be 

overexcavated to a minimum depth of 8 feet bgs, or a depth of 3 feet below 

the bottoms of proposed footings, whichever is deeper. 

 

Where possible, the removal bottom should extend horizontally a minimum 

of 5 feet from the outside edges of the building footprint and footings 

(including columns connected to the buildings), or a distance equal to the 

depth of overexcavation below the footings, whichever is farther.  Where this 

is not achievable, this should be reviewed on a case-by-case basis. 

 

During overexcavation, the soil conditions should be observed by Leighton to 

further evaluate these recommendations based on actual field conditions 

encountered.  A firm removal bottom should be established across the 

building footprint to provide uniform foundation support for the proposed 

structure.  Leighton should observe and test the removal bottom prior to 

placing fill.  Deeper overexcavation and recompaction may be recommended 

locally if undocumented artificial fill is still exposed and until a firm removal 

bottom is achieved. 

 

Areas outside of proposed structures and planned for new asphalt or 

concrete pavement (such as parking areas or fire lanes), flatwork (such as 

sidewalks), site walls up to 8 feet tall and retaining walls retaining up to 3 feet 

of soil (taller walls should be overexcavated per the recommendations for 

buildings), areas to receive fill, and other improvements, should be 

overexcavated to a minimum depth of 3 feet below existing grade or 2 feet 

below proposed subgrade (including the footing subgrade for walls), 

whichever is deeper.    
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After completion of the overexcavation, and prior to fill placement, the 

exposed surfaces should be scarified to a minimum depth of 6 inches, 

moisture conditioned to or slightly above optimum moisture content, and 

recompacted to a minimum 90 percent relative compaction, relative to the 

ASTM D1557 laboratory maximum density. 

3.1.4 Mitigation of Potential Seismic Settlement 

The potential total settlement resulting from seismic loading is considered 

moderate (up to 6.1 inches) for this site, assuming the historic high 

groundwater level and design level earthquake. Differential settlement 

resulting from seismic loading is generally assumed to be one-half of the total 

seismically induced settlement over a distance of 30 feet. We recommend 

that the potential for damaging seismic settlement be reduced by 1) 

overexcavating the near-surface soils to a depth of 8 feet as described in the 

previous section, 2) placing 2 geogrid layers within the compacted fill under 

the proposed footings, and 3) providing foundations as described in Section 

3.5.  

 

In order to mitigate differential settlements to tolerances that meet project 

requirements, we recommend the use of a geogrid-reinforced granular mat 

to provide support to shallow foundation footings. We recommend that the 

footings of the proposed structure be underlain by two layers of a Tensar 

TriAx TX160 triaxial geogrid. The first layer of geogrid should be placed on 

the recompacted removal bottom approximately 8 feet below existing grade. 

The first layer of geogrid should be laid at bottom of the overexcavation, 

extending a minimum lateral distance equal to its depth below footing feet 

beyond the footing edge and extending up the sides of the excavation with 

enough geogrid to allow for a 10-foot fold-over return one foot above the 

second layer of geogrid. A 1-foot-thick layer of aggregate base should be 

placed over the first layer of geogrid; the aggregate base should be 

compacted to a minimum of 95 percent relative compaction per ASTM 

D1557. The second layer of geogrid and another 1-foot-thick layer of 

aggregate base should be placed over the initial base layer and extended to 

the edge of the footing excavation fill.  The 10-foot return should then be 

placed over the second layer of compacted base.  The remaining 

overexcavation backfill using onsite soils should then continue to design 

~ Leighton 



Geotechnical Exploration,110 S. 6th Street Warehouse, City of Industry 13877.001 

- 19 - 

grade, compacted to a minimum of 95 percent relative compaction per 

ASTM D1557. 

 

Additional geogrid construction considerations are presented in Section 3.10 

of this report. 

3.1.5 Fill Placement and Compaction 

Onsite soil to be used for compacted structural fill should also be free of 

organic material debris and oversized material (greater than 8 inches in 

largest dimension).  Any soil to be placed as fill, whether onsite or imported 

material, should be reviewed and possibly tested by Leighton. 

 

All fill soil should be placed in thin, loose lifts, moisture conditioned, as 

necessary to at least 2 percentage points above optimum moisture content, 

and compacted to a minimum 90 percent relative compaction.  However, the 

compacted fill under building foundations and the upper 24 inches of fill under 

the building slab should be compacted to a minimum of 95 percent relative 

compaction.  Relative compaction should be determined in accordance with 

ASTM Test Method D1557.  Aggregate base should be compacted to a 

minimum of 95 percent relative compaction. 

3.1.6 Import Fill Soil 

Import soil to be placed as fill should be geotechnically accepted by 

Leighton.  Preferably at least 3 working days prior to proposed import to the 

site, the contractor should provide Leighton pertinent information of the 

proposed import soil, such as location of the soil, whether stockpiled or 

native in place, and pertinent geotechnical reports if available.  We 

recommend that a Leighton representative visit the proposed import site 

to observe the soil conditions and obtain representative soil 

samples.  Potential issues may include soil that is more expansive than 

onsite soil, soil that is too wet, soil that is too rocky or too dissimilar to onsite 

soils, oversize material, organics, debris, etc.  
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3.1.7 Shrinkage and Subsidence 

  The change in volume of excavated and recompacted soil varies according 

to soil type and location.  This volume change is represented as a 

percentage increase (bulking) or decrease (shrinkage) in volume of fill after 

removal and recompaction.  This value does not factor in removal of debris 

or other materials.  Subsidence occurs as in-place soil (e.g., natural ground) 

is moisture-conditioned and densified to receive fill, such as in processing 

an overexcavation bottom.  Subsidence is in addition to shrinkage due to 

recompaction of fill soil.  Field and laboratory data used in our calculations 

included laboratory-measured maximum dry densities for soil types 

encountered at the subject site, the measured in-place densities of soils 

encountered and our experience.  We preliminarily estimate the following 

earth volume changes will occur during grading: 

 

Shrinkage Approximately 10 ± 5 percent 

Subsidence  

(overexcavation bottom processing) 
Approximately 0.2 foot 

 

The level of fill compaction, variations in the dry density of the existing soils 

and other factors influence the amount of volume change.  Some 

adjustments to earthwork volume should be anticipated during grading of 

the site. 

3.1.8 Rippability and Oversized Material 

  Oversized material (rock or rock fragments greater than 8 inches in 

dimension) was not observed during our investigation.  Oversized material 

should not be used within structural fill areas. 

3.2 Shallow Foundation Recommendations 

Overexcavation and recompaction of the footing subgrade should be performed as 

detailed in Section 3.1.  The following recommendations are based on the onsite 

soil conditions and soils with a low expansion potential. 
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3.2.1 Minimum Embedment and Width 

Based on our preliminary investigation, footings should have a minimum 

embedment per code requirements, with a minimum width of 24 and 

12 inches for isolated and continuous footings, respectively. 

3.2.2 Allowable Bearing 

An allowable bearing pressure of 2,500 pounds-per-square-foot (psf) may be 

used, based on an assumed embedment depth of 18 inches and minimum 

width described above.  This allowable bearing value may be increased by 

250 psf per foot increase in depth or width to a maximum allowable bearing 

pressure of 3,500 psf.  If higher bearing pressures are required, this should 

be reviewed on a case-by-case basis.  These allowable bearing pressures 

are for total dead load and sustained live loads.  Footing reinforcement should 

be designed by the structural engineer. 

3.2.3 Lateral Load Resistance 

Soil resistance available to withstand lateral loads on a shallow foundation is 

a function of the frictional resistance along the base of the footing and the 

passive resistance that may develop as the face of the structure tends to 

move into the soil.  The frictional resistance between the base of the 

foundation and the subgrade soil may be computed using a coefficient of 

friction of 0.35.  The passive resistance may be computed using an allowable 

equivalent fluid pressure of 250 pounds per cubic foot (pcf), assuming there 

is constant contact between the footing and undisturbed soil.  The coefficient 

of friction and passive resistance may be combined without further reduction. 

3.2.4 Increase in Bearing and Friction - Short Duration Loads 

The allowable bearing pressure and coefficient of friction values may be 

increased by one-third when considering loads of short duration, such as 

those imposed by wind and seismic forces. 
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3.2.5 Settlement Estimates 

The above recommended allowable bearing pressure is generally based on 

a total allowable, post-construction total settlement of 1 inch, for column loads 

and wall loads not exceeding 50 kips and 3 kips per foot, respectively, for 

dead plus sustained live loads.  Differential settlement due to static loading is 

generally estimated at ½ inch over a horizontal distance of 30 feet.  Once 

developed by the Structural Engineer, we can review total dead and 

sustained live loads for each column including plan location and span 

distance, to evaluate if differential settlements between dissimilarly loaded 

columns will be tolerable.  Excessive differential settlement can be mitigated 

with the use of reduced bearing pressures, deeper footing embedment, 

possibly changing overexcavation schemes and using imported base 

material under spread footings, or possibly other methods.  Assuming that all 

existing fill soils are completely removed and properly recompacted, 

mitigation measures for potential seismic settlement are implemented as 

described in Section 3.1.4 below the proposed building, and geotechnical 

recommendations presented in this report are incorporated into the design 

by the structural engineer, dynamic differential settlement in dense sands is 

expected to be within acceptable limits. 

3.3 Recommendations for Slabs-On-Grade 

Concrete slabs-on-grade should be designed by the structural engineer in 

accordance with the current CBC for soil with a low expansion potential and 

considering the potential for liquefaction and seismic settlement.  Where 

conventional light floor loading conditions exist, the following minimum 

recommendations should be used.  More stringent requirements may be required 

by local agencies, the structural engineer, the architect, or the CBC.  Laboratory 

testing should be conducted at finish grade to evaluate the expansion index of 

near-surface subgrade soils.  In addition, slabs-on-grade should have the following 

minimum recommended components: 

 

• Subgrade Moisture Conditioning:  The subgrade soil should be moisture 

conditioned to at least 2 percentage points above optimum moisture content to 

a minimum depth of 12 inches prior to placing the moisture vapor retarder, steel 

or concrete. 
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• Moisture Retarder:  A minimum of 10-mil moisture retarder should be placed 

below slabs where moisture-sensitive floor coverings or equipment is planned.  

The structural engineer should specify pertinent concrete design parameters 

and moisture migration prevention measures, such as whether a capillary break 

should be placed under the vapor retarder and whether or not a sand blotter 

layer should be placed over the vapor retarder.  The moisture barrier may be 

placed directly on subgrade provided gravel or other protruding objects that 

could puncture the moisture retarder are removed from the subgrade prior to 

placement.  A heavier vapor retarder (such as 15 mil Stego Wrap) placed 

directly on prepared subgrade may also be used.  Moisture retarders can 

reduce, but not eliminate moisture vapor rise from the underlying soils up 

through the slab.  Moisture retarders should be designed and constructed in 

accordance with applicable American Concrete Institute, Portland Cement 

Association, Post-Tensioning Institute, ASTM International, and California 

Building Code requirements and guidelines. 

 

Leighton does not practice in the field of moisture vapor transmission 

evaluation, since this is not specifically a geotechnical issue.  Therefore, we 

recommend that a qualified person, such as the flooring subcontractor and/or 

structural engineer, be consulted with to evaluate the general and specific 

moisture vapor transmission paths and any impact on the proposed 

construction.  That person should provide recommendations for mitigation of 

potential adverse impact of moisture vapor transmission on various 

components of the structures as deemed appropriate. 

 

• Concrete Thickness and Reinforcement in Warehouse/Industrial Areas:  

Warehouse/industrial slabs-on-grade should be designed by the structural 

engineer based on anticipated wheel, equipment, and storage loads.  

Considering the site conditions, we recommend a minimum slab thickness of 

6 inches.  Crack control joints should be provided at a maximum spacing of 14 

feet on center.  

 

The structural engineer should consider the following parameters.  Provided 

that the slab subgrade soils are compacted to a minimum of 95 percent relative 

compaction at 2 percentage points above optimum (as measured by ASTM D 

1557), an average subgrade spring constant (modulus of subgrade reaction, k) 

of 100 pci (with linear deflections up to ¾ inch and a non-linear response for 
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larger deflections) may be assumed for analysis of loading on slabs-on-grade.  

This value should not be used for estimation of actual settlements, but is 

intended to estimate shears, moments, and local distortions.  An alternate 

check may be used by assuming an allowable bearing pressure of 1,000 psf 

(though the modulus of subgrade reaction method is the preferred method).  If 

soils are allowed to dry out prior to placing concrete, the upper 9 inches should 

be scarified, moisture conditioned to 2 percentage points above optimum 

moisture content, and recompacted to a minimum of 95 percent relative 

compaction (based on ASTM D1557) prior to placing steel or concrete. 

 

• Concrete Thickness--Office Areas:  Slabs-on-grade for office space should be 

at least 4 inches thick (this is referring to the actual minimum thickness, not the 

nominal thickness).  Reinforcing steel should be designed by the structural 

engineer, but as a minimum (for conventionally reinforced, 4-inch-thick slabs) 

should be No. 4 rebar placed at 18 inches on center, each direction, mid-depth 

in the slab.  Crack control joints should be provided at a maximum spacing of 

15 feet on center for office areas. 

 

Minor cracking of the concrete as it cures, due to drying and shrinkage, is normal 

and should be expected.  However, cracking is often aggravated by a high 

water/cement ratio, high concrete temperature at the time of placement, small 

nominal aggregate size, and rapid moisture loss due to hot, dry, and/or windy 

weather conditions during placement and curing.  Cracking due to temperature and 

moisture fluctuations can also be expected.  Low slump concrete can reduce the 

potential for shrinkage cracking.  Additionally, our experience indicates that 

reinforcement in slabs and foundations can generally reduce the potential for 

concrete cracking.  The structural engineer should consider these components in 

slab design and specifications. 

3.4 Seismic Design Parameters 

Seismic parameters presented in this report should be considered during project 

design.  In order to reduce the effects of ground shaking produced by regional 

seismic events, seismic design should be performed in accordance with the current 

CBC.  The CBC seismic design parameters listed in Section 2.4.2 of this report 

should be considered for the seismic analysis of the subject site. 

~ Leighton 



Geotechnical Exploration,110 S. 6th Street Warehouse, City of Industry 13877.001 

- 25 - 

3.5 Retaining Walls 

We recommend that retaining walls be backfilled with very low expansive soil and 

constructed with a backdrain in accordance with the recommendations provided 

on Figure 5 (rear of text).  Using expansive soil as retaining wall backfill will result 

in higher lateral earth pressures exerted on the wall.  Based on these 

recommendations, the following parameters may be used for the design of 

conventional retaining walls: 

 

Static Equivalent Fluid Weight (pcf) 
Condition Level Backfill 

Active 40 pcf 

At-Rest 60 pcf 

Passive 250 pcf (allowable) 

(Maximum of 3,500 psf) 

 

The above values do not contain an appreciable factor of safety unless noted, so 

the structural engineer should apply the applicable factors of safety and/or load 

factors during design, as specified by the California Building Code. 

 

Cantilever walls that are designed to yield at least 0.001H, where H is equal to the 

wall height, may be designed using the active condition.  Rigid walls and walls 

braced at the top should be designed using the at-rest condition.  

 

Passive pressure is used to compute soil resistance to lateral structural movement.  

In addition, for sliding resistance, a frictional resistance coefficient of 0.35 may be 

used at the concrete and soil interface.  The lateral passive resistance should be 

taken into account only if it is ensured that the soil providing passive resistance, 

embedded against the foundation elements, will remain intact with time. 

 

In addition to the above lateral forces due to retained earth, surcharge due to 

improvements, such as an adjacent structure or traffic loading, should be 

considered in the design of the retaining wall.  Loads applied within a 1:1 projection 

from the surcharging structure on the stem of the wall should be considered in the 

design. 
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For retaining walls with a retained height of more than 6 feet, an incremental 

seismic load applied as a uniform additive pressure of 32 pcf should be considered 

for a cantilever (unrestrained) wall with level backfill, and 42 pcf for a basement 

wall (restrained) with level backfill.  This pressure is in addition to the static active 

earth pressures presented above.  Earthquake and at-rest earth pressures need 

not be combined for analyses.   

 

A soil unit weight of 120 pcf may be assumed for calculating the actual weight of 

the soil over the wall footing. 

3.6  Preliminary Pavement Design  

Based on design procedures outlined in the 2017 Caltrans Highway Design 
Manual and an R-value 20 for compacted subgrade soils, preliminary flexible 

pavement sections were calculated for the Traffic Indices (TIs) tabulated, and are 

listed below: 

H o t  M i x e d  A s p h a l t  ( H M A )  P a v e m e n t  S e c t i o n s  

Assumed Traffic Index Asphalt Concrete 
(inches) 

Class 2 Aggregate 
Base (inches) 

5.0 (automobile parking, driveways) 3.0 7.5 

6.0 (truck traffic) 3.5 9.5 

7.0 (roadways and heavy truck traffic) 5.0 10.0 

 

If asphalt pavement is to be constructed prior to construction, the full pavement 

thickness should be placed to support heavy construction traffic. 

 

In areas where rigid concrete pavement is planned and trucks may drive on this 

pavement, we recommend a minimum of 7 inches of Portland Cement Concrete 

(PCC) with a 28-day compressive strength of 4,000 psi over 4 inches of aggregate 

base placed on prepared subgrade soil (see Section Error! Reference source 
not found.).  Reinforcement should be specified by the structural engineer, but 

should be a minimum of #3 rebar at 18 inches on center each way.  The PCC 

pavement sections should be provided with crack-control joints spaced no more 

than 14 feet on center each way.  If sawcuts are used, they should have a minimum 

depth of ¼ of the slab thickness and made within 24 hours of concrete placement.  

We recommend that sections be as nearly square as possible.   
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PCC sidewalks should be at least 4 inches thick over prepared subgrade soil, with 

construction joints no more than 8 feet on center each way, with sections as nearly 

square as possible.  Use of reinforcing will help reduce severity of cracking. 

 

All pavement construction should be performed in accordance with the Standard 

Specifications for Public Works Construction.  Field observations and periodic 

testing, as needed during placement of the base course materials, should be 

undertaken to ensure that the requirements of the standard specifications are 

fulfilled.  Prior to placement of aggregate base, the subgrade soil should be 

processed to a minimum depth of 6 inches, moisture-conditioned, as necessary, 

and recompacted to a minimum of 95 percent relative compaction.  Aggregate 

base should be moisture conditioned, as necessary, and compacted to a minimum 

of 95 percent relative compaction.  

3.7 Infiltration Recommendations 

In general, our geotechnical exploration encountered layers of sediment deposits 

that appear relatively continuous between our borings with varying soil types 

between these layers. In general, we found native alluvium just below 

undocumented artificial fill and to a depth of approximately 15 feet bgs to consist 

of sandy clay (CL), clayey sand (SC), and silty sand (SM), in our borings with a 

lens of poorly graded sand (SP) in the western portion of the site. At depths of 

about 15 feet bgs to 20 feet bgs, we encountered a layer of clayey sand (CL) with 

minor amounts of sandy silty clay (CL). Below approximately 20 feet bgs, we 

encountered a layer of silty sand (SM) about 5 feet thick.  A layer of sandy clay 

(CL) and lean clay (CL) was encountered in Borings LB-1 and IT-2 at a depth of 

about 25 feet bgs.  At our test locations, sieve analysis tests performed on soil 

samples from the infiltration test zones. In the field, the soils at depths between 5 

feet and 10 feet bgs in boring IT-1, located in the southwestern portion of the 

property, were estimated in the field to have  a percent fines (% silt and clay) 

ranging from 15 to 30 percent; and the soils at depths between 20 feet and 25 feet 

bgs in boring IT-2, located in the southwestern portion of the property, were 

estimated in the field to have a percent fines ranging from 5 to 25 percent. 

 

Based on our infiltration testing and field observations, raw infiltration rates have 

been estimated in soils between 5 and 10 feet bgs to be 0.8 in./ hr. After applying 

factors of safety and considering that Los Angeles County guidelines (Los Angeles 
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County, 2021) indicate that design infiltration rated should be 0.3 in./hr or greater 

for proposed infiltration systems, infiltration does not appear to be feasible onsite 

at depths of 5 to 10 feet bgs. However, infiltration does appear to be feasible at 

depths between 20 and 25 feet bgs based on results from test IT-2. For planning 

purposes, a raw infiltration rate of 1.0 inch per hour (prior to application of a 

correction factor) may be assumed for infiltration system design at depths between 

20 and 25 feet bgs.  However, as site layout and infiltration system design becomes 

available, supplemental infiltration testing should be performed at locations and 

invert depths to further refine soil infiltration characteristics to support design.   

  

We recommend that a correction factor/safety factor be applied to the infiltration 

rate in conformance with Los Angeles County guidelines, since monitoring of 

facility performance has shown that actual infiltration rates are lower than 

measured from small-scale tests.  Infiltration basins are subject to siltation, which 

can result in reduced infiltration rates.  This small-scale infiltration rate should be 
divided by a design factor of at least 3 for buried chambers and at least 4 for open 
basins; although the design/safety factor may be higher based on project-specific 
aspects.  It should be noted that during periods of prolonged precipitation, 

underlying soils tend to become saturated to greater depths/extent.  Therefore, 

infiltration rates tend to decrease with prolonged rainfall. 

 

Some design considerations are presented in the following paragraphs: 

 

 Adjacent Structure Impact:  As infiltrating water can seep within soil strata 

partially horizontally, it is important to consider impact that infiltration facilities 

can play on nearby subterranean structures, such as basement walls or open 

excavations, whether onsite or offsite, and whether existing or planned.  Any 

such nearby features should be identified and evaluated as to whether 

infiltrating water can impact these facilities.  Infiltration facilities should not be 

constructed adjacent to or under buildings.  Setbacks should be discussed with 

Leighton during the planning process, but a building setback of at least 15 feet 

horizontally is initially suggested. 

 

 Infiltration Basins Type and Geometry:  Further testing may be required 

depending on final design of infiltration facilities.  Infiltration rates are 

anticipated to vary based on location and depth.  Infiltration concepts should 

be discussed with Leighton as infiltration plans are being developed.  We 
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should review all infiltration plans, including locations and depths of proposed 

facilities.  Further testing may be required depending on infiltration facilities 

design details, particularly considering type, depth and location. 

 

 Siltation and Soil Changes:  These infiltration rates are for a clean, un-silted 

infiltration surface in native, sandy alluvial soil.  These values may be reduced 

over time as silting of the basin or chamber occurs.  Furthermore, if the basin 

or chamber bottom is allowed to be compacted by heavy equipment, this value 

is expected to be reduced.  Infiltration of water through soil is highly dependent 

on such factors as grain size distribution of soil particles, gradation (uniform 

versus well graded), particle shape, fines content and density.  Small changes 

in soil conditions, including density, can cause large differences in observed 

infiltration rates.  Infiltration is not suitable in compacted fill.  For open basins 

and swales, vegetation within the basin bottoms and sides is expected to help 

reduce erosion and help maintain infiltration rates. 

 

 De-silting Weir/Facilities:  Periodic flow of water carrying sediments into the 

basin or chamber, plus deposition of fine wind-blown sediments and sediments 

from erosion of basin side walls, will eventually cause the basin bottom or 

chamber to accumulate a layer of silt, which has the potential to significantly 

reducing the overall infiltration rate of the basin or chamber.  Therefore, we 

recommend that significant amounts of silt/sediment not be allowed to flow into 

the facility within stormwater, especially during construction of the project and 

prior to achieving a mature landscape onsite.  We recommend that an easily 

maintained, robust silt/sediment removal system be installed to pretreat storm 

water before it enters the infiltration facility.  Infiltration facilities should be 

constructed with spillways or other appropriate means that would prevent 

overfilling that could damage the facility or adjacent improvements. 

 

 Drainage/Infiltration Time Cycle:  In general, the rate of infiltration reduces 

as the head of water in the infiltration facility reduces, and it also reduces with 

prolonged periods of infiltration.  As such, water typically infiltrates much faster 

near the beginning of and/or immediately after storm events than at times well 

after a storm when the water level in the facility has receded, since the 

infiltration rate is then slower due to both lower head and longer overall duration 

of infiltration.  In open basins with compacted or silty bottoms, this could be 

problematic, in that even if the basin had already infiltrated significant amounts 
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of storm water, the lower several inches or feet of water could remain in the 

basin for an extended period of time, creating prolonged open-water safety 

concern (such as potential for mosquitos and waterborne diseases, algae odor, 

etc.).  In a buried/cover infiltration chamber, these conditions would be of less 

concern. 

 

 Maintenance:  Infiltration facilities should be routinely monitored, especially 

before and during the rainy season, and corrective measures should be 

implemented if and as needed.  Things to check for include removal of trash or 

dumping, proper infiltration, absence of accumulated silt, and that de-silting 

filters/features are clean and functioning.  Pretreatment desilting features 

should be cleaned and maintained as recommended by the manufacturer or 

designer.  Even with measures to prevent silt from flowing into the infiltration 

facility, accumulated silt may need to be removed. 

3.8 Temporary Excavations 

 All temporary excavations, including utility trenches, retaining wall excavations and 

other excavations should be performed in accordance with project plans, 

specifications and all OSHA requirements.   

 

 No surcharge loads should be permitted within a horizontal distance equal to the 

height of cut or 5 feet, whichever is greater from the top of the slope, unless the 

cut is shored appropriately.  Excavations that extend below an imaginary plane 

inclined at 45 degrees below the edge of any adjacent existing site foundation 

should be properly shored to maintain support of the adjacent structures. 

 

 Cantilever shoring should be designed based on an active equivalent fluid 

pressure of 40 pcf.  If excavations are braced at the top and at specific design 

intervals, the active pressure may then be approximated by a rectangular soil 

pressure distribution with the pressure per foot of width equal to 25H, where H is 

equal to the depth of the excavation being shored. 

 

 During construction, the soil conditions should be regularly evaluated to verify that 

conditions are as anticipated.  The contractor should be responsible for providing 

the "competent person" required by OSHA, standards to evaluate soil conditions.  
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Close coordination between the competent person and the geotechnical engineer 

should be maintained to facilitate construction while providing safe excavations. 

3.9 Trench Backfill 

Utility trenches should be backfilled with compacted fill in accordance with Sections 

306-1 and 306-6 of the Standard Specifications for Public Works Construction, 

(“Greenbook”), latest edition.  Utility trenches can be backfilled with onsite sandy 

material free of rubble, debris, organic and oversized material up to 3 inches in 

largest dimension.  Prior to backfilling trenches, pipes should be bedded in and 

covered with either: 

 

(1) Sand:  A uniform, sand material that has a Sand Equivalent (SE) greater than or 

equal to 30, passing the No. 4 U.S. Standard Sieve (or as specified by the pipe 

manufacturer), placed and densified in accordance with the Greenbook, or 

(2) CLSM:  Controlled Low Strength Material (CLSM) conforming to Section 201-6 

of the Standard Specifications for Public Works Construction, (“Greenbook”), 

latest edition. 

Pipe bedding should extend at least 4 inches below the pipeline invert and at least 

12 inches over the top of the pipeline.  Native and clean fill soils can be used as 

backfill over the pipe bedding zone, and should be placed in thin lifts, moisture 

conditioned above optimum, and mechanically compacted to at least 90 percent 

relative compaction, relative to the ASTM D 1557 laboratory maximum density. 

 

Gravel or rock should not be used for trench backfill without written approval by 

Leighton. If gravel or open-graded rock is approved and used as bedding or 

shading, it should be wrapped in Mirafi 140N filter fabric, or approved equivalent, 

to prevent surrounding soil from washing into the pore spaces in the gap-graded 

rock and causing settlement or voids at the surface or under structures. 

 

Subsequent to pipe bedding and shading, backfill soils should be placed in loose 

layers, moisture conditioned, as necessary, and mechanically compacted using a 

minimum standard of 90 percent relative compaction (ASTMS D1557).  The 

thickness of layers should be based on the compaction equipment used in 

accordance with the Standard Specifications for Public Works Construction 
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(Greenbook). The upper 6 inches in pavement areas should be compacted to 95 

percent compaction.  

3.10 Geogrid Installation 

All field handling and installation procedures should be performed in accordance 

with manufacturer’s guidelines with a particular focus to ensure proper overlap 

between adjacent sheets. 

The placement of fill soils to finish grade should include certain procedures and 

precautions to protect the geogrid reinforcement and achieve proper 

recompaction.  Fill placement and compaction is recommend to comply with the 

following:  

• Backfill material should be placed in thin lifts (4- to 6-inch thick) and compacted 
to a minimum of 95 percent per ASTM D1557.  Actual lift thickness should be 
consistent with the equipment used for compaction. 

• Backfill should be placed, spread and compacted in such a manner that 
minimizes the development of wrinkles/bends in and/or movement of the 
geogrid reinforcement. 

• Care should be taken by the grading contractor that the fill soils and the grading 
equipment does not damage the integrity of the geogrid reinforcement during 
the construction process. 

• Tracked construction equipment should not be operated directly upon the 
geogrid reinforcement.  A minimum thickness of six (6) inches is required prior 
to operation of tracked vehicles over the geotextile reinforcement fabric.  
Turning of tracked vehicles should be kept to a minimum to prevent tracks from 
displacing the fill and damaging the geogrid reinforcement. 

• Rubber-tired equipment may pass over geogrid reinforcement at slow speeds, 
less than 5 mph.  Sudden braking and sharp turning should be avoided. 

If future excavations (such as utility trenching) will penetrate through the installed 

geogrid layer, then a cut geogrid section should be placed at the bottom of the 

utility trench extending the width of the existing geogrid.  If both layers of geogrid 

are trenched through, a second layer should be placed close to the elevation of 

the adjacent top geogrid layer. Additional recommendations and considerations 

are provided within the Tensar TriAx Geogrid Installation Guide. 
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3.11 Surface Drainage 

Inadequate control of runoff water and/or poorly controlled irrigation can cause the 

onsite soils to expand and/or shrink, producing heaving and/or settlement of 

foundations, flatwork, walls, and other improvements.  Maintaining adequate 

surface drainage, proper disposal of runoff water, and control of irrigation should 

help reduce the potential for future soil moisture problems. 

 

 Positive surface drainage should be designed to be directed away from 

foundations and toward approved drainage devices, such as gutters, paved 

drainage swales, or watertight area drains and collector pipes. 

 

Surface drainage should be provided to prevent ponding of water adjacent to the 

structures.  In general, the area around the buildings should slope away from the 

building.  We recommend that unpaved landscaped areas adjacent to the buildings 

be avoided.  Roof runoff should be carried to suitable drainage outlets by watertight 

drain pipes or over paved areas. 

3.12 Sulfate Attack and Corrosion Protection 

 Based on our observations and experience in the area, concrete structures in 

contact with the onsite soil are anticipated to have negligible exposure to water-

soluble sulfates in the soil.  Therefore, common Type II cement may be used for 

concrete construction.  The concrete should be designed in accordance with Table 

19.3.2.1 of the American Concrete Institute ACI 318-14 provisions (ACI, 2014). We 

will update our assessment of corrosion potential of onsite soils once results of 

laboratory testing become available. 

 

 The onsite soil are anticipated to be corrosive to ferrous metals.  We recommend 

that buried pipe be made of non-ferrous material, or that ferrous pipe be protected 

by dielectric tape, polyethylene sleeves and/or other methods, with 

recommendations from a corrosion engineer.  Corrosion information presented in 

this report should be provided to your underground utility subcontractors.  

Additional testing and evaluation by a corrosion engineer may be warranted if 

metallic utilities are planned. 
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3.13 Additional Geotechnical Services 

 The preliminary geotechnical recommendations presented in this report are based 

on subsurface conditions as interpreted from limited subsurface explorations and 

limited laboratory testing.  Our supplemental geotechnical recommendations 

provided in this report are based on information available at the time the report 

was prepared and may change as plans are developed.  Additional geotechnical 

investigation and analysis may be required based on final improvement plans.  

Leighton should review the site and grading plans when available and comment 

further on the geotechnical aspects of the project.  Geotechnical observation and 

testing should be conducted during excavation and all phases of grading 

operations.  Our conclusions and preliminary recommendations should be 

reviewed and verified by Leighton during construction and revised accordingly if 

geotechnical conditions encountered vary from our preliminary findings and 

interpretations. 

 

 Geotechnical observation and testing should be provided: 

 

• After completion of site clearing. 

• During overexcavation of compressible soil. 

• During compaction of all fill materials. 

• After excavation of all footings and prior to placement of concrete. 

• During utility trench backfilling and compaction. 

• During pavement subgrade and base preparation. 

• When any unusual conditions are encountered. 
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4.0  LIMITATIONS 

This report was based in part on data obtained from a limited number of observations, 

site visits, soil excavations, samples, and tests.  Such information is, by necessity, 

incomplete.  The nature of many sites is such that differing soil or geologic conditions can 

be present within small distances and under varying climatic conditions.  Changes in 

subsurface conditions can and do occur over time.  Therefore, our findings, conclusions, 

and recommendations presented in this report are based on the assumption that Leighton 

Consulting, Inc. will provide geotechnical observation and testing during construction. 

 

This report was prepared for the sole use of CapRock Acquisitions III, LLC, for application 

to the design of the proposed warehouse building development in accordance with 

generally accepted geotechnical engineering practices at this time in California. 

 

See the GBA insert on the following page for important information about this 

geotechnical engineering report. 
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Geotechnical-Engineering Report
Important Information about This

Subsurface problems are a principal cause of construction delays, cost overruns, claims, and disputes. 

While you cannot eliminate all such risks, you can manage them. The following information is provided to help.

The Geoprofessional Business Association (GBA) 
has prepared this advisory to help you – assumedly 
a client representative – interpret and apply this 
geotechnical-engineering report as effectively 
as possible. In that way, clients can benefit from 
a lowered exposure to the subsurface problems 
that, for decades, have been a principal cause of 
construction delays, cost overruns, claims, and 
disputes.  If you have questions or want more 
information about any of the issues discussed below, 
contact your GBA-member geotechnical engineer. 
Active involvement in the Geoprofessional Business 
Association exposes geotechnical engineers to a 
wide array of risk-confrontation techniques that can 
be of genuine benefit for everyone involved with a 
construction project. 

Geotechnical-Engineering Services Are Performed for 
Specific Purposes, Persons, and Projects
Geotechnical engineers structure their services to meet the specific 
needs of their clients. A geotechnical-engineering study conducted 
for a given civil engineer will not likely meet the needs of a civil-
works constructor or even a different civil engineer. Because each 
geotechnical-engineering study is unique, each geotechnical-
engineering report is unique, prepared solely for the client. Those who 
rely on a geotechnical-engineering report prepared for a different client 
can be seriously misled. No one except authorized client representatives 
should rely on this geotechnical-engineering report without first 
conferring with the geotechnical engineer who prepared it. And no one 
– not even you – should apply this report for any purpose or project except 
the one originally contemplated.

Read this Report in Full
Costly problems have occurred because those relying on a geotechnical
engineering report did not read it in its entirety. Do not rely on an 
executive summary. Do not read selected elements only. Read this report 
in full.

You Need to Inform Your Geotechnical Engineer 
about Change
Your geotechnical engineer considered unique, project-specific factors 
when designing the study behind this report and developing the 
confirmation-dependent recommendations the report conveys. A few 
typical factors include: 
•	 the client’s goals, objectives, budget, schedule, and 
	 risk-management preferences; 
•	 the general nature of the structure involved, its size, 		
	 configuration, and performance criteria; 
•	 the structure’s location and orientation on the site; and 
•	 other planned or existing site improvements, such as 		
	 retaining walls, access roads, parking lots, and 			
	 underground utilities. 

Typical changes that could erode the reliability of this report include 
those that affect:
•	 the site’s size or shape;
•	 the function of the proposed structure, as when it’s 		
	 changed from a parking garage to an office building, or 		
	 from a light-industrial plant to a refrigerated warehouse;
•	 the elevation, configuration, location, orientation, or 		
	 weight of the proposed structure;
•	 the composition of the design team; or
•	 project ownership.

As a general rule, always inform your geotechnical engineer of project 
changes – even minor ones – and request an assessment of their 
impact. The geotechnical engineer who prepared this report cannot accept 
responsibility or liability for problems that arise because the geotechnical 
engineer was not informed about developments the engineer otherwise 
would have considered. 

This Report May Not Be Reliable
Do not rely on this report if your geotechnical engineer prepared it:
•	 for a different client;
•	 for a different project;
•	 for a different site (that may or may not include all or a 		
	 portion of the original site); or 
•	 before important events occurred at the site or adjacent 		
	 to it; e.g., man-made events like construction or 		
	 environmental remediation, or natural events like floods, 	
	 droughts, earthquakes, or groundwater fluctuations.

Note, too, that it could be unwise to rely on a geotechnical-engineering 
report whose reliability may have been affected by the passage of time, 
because of factors like changed subsurface conditions; new or modified 
codes, standards, or regulations; or new techniques or tools. If your 
geotechnical engineer has not indicated an “apply-by” date on the report, 
ask what it should be, and, in general, if you are the least bit uncertain 
about the continued reliability of this report, contact your geotechnical 
engineer before applying it. A minor amount of additional testing or 
analysis – if any is required at all – could prevent major problems.

Most of the “Findings” Related in This Report Are 
Professional Opinions
Before construction begins, geotechnical engineers explore a site’s 
subsurface through various sampling and testing procedures. 
Geotechnical engineers can observe actual subsurface conditions only at 
those specific locations where sampling and testing were performed. The 
data derived from that sampling and testing were reviewed by your 
geotechnical engineer, who then applied professional judgment to 
form opinions about subsurface conditions throughout the site. Actual 
sitewide-subsurface conditions may differ – maybe significantly – from 
those indicated in this report. Confront that risk by retaining your 
geotechnical engineer to serve on the design team from project start to 
project finish, so the individual can provide informed guidance quickly, 
whenever needed. 



This Report’s Recommendations Are 
Confirmation-Dependent
The recommendations included in this report – including any options 
or alternatives – are confirmation-dependent. In other words, they are 
not final, because the geotechnical engineer who developed them relied 
heavily on judgment and opinion to do so. Your geotechnical engineer 
can finalize the recommendations only after observing actual subsurface 
conditions revealed during construction. If through observation your 
geotechnical engineer confirms that the conditions assumed to exist 
actually do exist, the recommendations can be relied upon, assuming 
no other changes have occurred. The geotechnical engineer who prepared 
this report cannot assume responsibility or liability for confirmation-
dependent recommendations if you fail to retain that engineer to perform 
construction observation.

This Report Could Be Misinterpreted
Other design professionals’ misinterpretation of geotechnical-
engineering reports has resulted in costly problems. Confront that risk 
by having your geotechnical engineer serve as a full-time member of the 
design team, to: 
•	 confer with other design-team members, 
•	 help develop specifications, 
•	 review pertinent elements of other design professionals’ 			 
	 plans and specifications, and 
•	 be on hand quickly whenever geotechnical-engineering 			 
	 guidance is needed. 
	
You should also confront the risk of constructors misinterpreting this 
report. Do so by retaining your geotechnical engineer to participate in 
prebid and preconstruction conferences and to perform construction 
observation.

Give Constructors a Complete Report and Guidance
Some owners and design professionals mistakenly believe they can shift 
unanticipated-subsurface-conditions liability to constructors by limiting 
the information they provide for bid preparation. To help prevent 
the costly, contentious problems this practice has caused, include the 
complete geotechnical-engineering report, along with any attachments 
or appendices, with your contract documents, but be certain to note 
conspicuously that you’ve included the material for informational 
purposes only. To avoid misunderstanding, you may also want to note 
that “informational purposes” means constructors have no right to rely 
on the interpretations, opinions, conclusions, or recommendations in 
the report, but they may rely on the factual data relative to the specific 
times, locations, and depths/elevations referenced.  Be certain that 
constructors know they may learn about specific project requirements, 
including options selected from the report, only from the design 
drawings and specifications. Remind constructors that they may 

perform their own studies if they want to, and be sure to allow enough 
time to permit them to do so. Only then might you be in a position 
to give constructors the information available to you, while requiring 
them to at least share some of the financial responsibilities stemming 
from unanticipated conditions. Conducting prebid and preconstruction 
conferences can also be valuable in this respect. 

Read Responsibility Provisions Closely
Some client representatives, design professionals, and constructors do 
not realize that geotechnical engineering is far less exact than other 
engineering disciplines. That lack of understanding has nurtured 
unrealistic expectations that have resulted in disappointments, delays, 
cost overruns, claims, and disputes. To confront that risk, geotechnical 
engineers commonly include explanatory provisions in their reports. 
Sometimes labeled “limitations,” many of these provisions indicate 
where geotechnical engineers’ responsibilities begin and end, to help 
others recognize their own responsibilities and risks. Read these 
provisions closely. Ask questions. Your geotechnical engineer should 
respond fully and frankly.

Geoenvironmental Concerns Are Not Covered
The personnel, equipment, and techniques used to perform an 
environmental study – e.g., a “phase-one” or “phase-two” environmental 
site assessment – differ significantly from those used to perform 
a geotechnical-engineering study. For that reason, a geotechnical-
engineering report does not usually relate any environmental findings, 
conclusions, or recommendations; e.g., about the likelihood of 
encountering underground storage tanks or regulated contaminants. 
Unanticipated subsurface environmental problems have led to project 
failures. If you have not yet obtained your own environmental 
information, ask your geotechnical consultant for risk-management 
guidance. As a general rule, do not rely on an environmental report 
prepared for a different client, site, or project, or that is more than six 
months old.

Obtain Professional Assistance to Deal with Moisture 
Infiltration and Mold
While your geotechnical engineer may have addressed groundwater, 
water infiltration, or similar issues in this report, none of the engineer’s 
services were designed, conducted, or intended to prevent uncontrolled 
migration of moisture – including water vapor – from the soil through 
building slabs and walls and into the building interior, where it can 
cause mold growth and material-performance deficiencies. Accordingly, 
proper implementation of the geotechnical engineer’s recommendations 
will not of itself be sufficient to prevent moisture infiltration. Confront 
the risk of moisture infiltration by including building-envelope or mold 
specialists on the design team. Geotechnical engineers are not building-
envelope or mold specialists.

Copyright 2016 by Geoprofessional Business Association (GBA). Duplication, reproduction, or copying of this document, in whole or in part, by any means whatsoever, is strictly 
prohibited, except with GBA’s specific written permission. Excerpting, quoting, or otherwise extracting wording from this document is permitted only with the express written permission 
of GBA, and only for purposes of scholarly research or book review. Only members of GBA may use this document or its wording as a complement to or as an element of a report of any 

kind. Any other firm, individual, or other entity that so uses this document without being a GBA member could be committing negligent

Telephone: 301/565-2733
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SUBDRAIN OPTIONS AND BACKFILL WHEN NATIVE MATERIAL HAS EXPANSION INDEX OF 00 

OPTION 1: PIPE SURROUNDED WITH 
CLASS 2 PERMEABLE MATERIAL 

SLOPE 
OR LEVEL 

OPTION 2: GRAVEL WRAPPED 
IN FILTER FABRIC 

SLOPE 
OR LEVEL 

WATERPROOFING 
(SEE GENERAL NOTES) WATERPROOFING ----lf--o� 

LEVEL OR 
SLOPE 

GENERAL NOTES: 

12" MINIMUM 
CLASS 2 PERMEABLE 

FILTER MATERIAL 
(SEE GRADATION) 

4 INCH DIAMETER 
PERFORATED PIPE 

(SEE NOTE 3) 

(SEE GENERAL NOTES) 

LEVEL OR 
SLOPE 

Class 2 Filter Permeable Material Gradation 
Per Caltrans Specifications 

Sieve Size Percent Passing 

1" 100 

3/4" 
3/8" 
No.4 

No.8 

No. 30 

No. 50 

No.200 

90-100

40-100

25-40

18-33 
5-15
0-7
0-3

* Waterproofing should be provided where moisture nuisance problem through the wall is undesirable.
* Water proofing of the walls is not under purview of the geotechnical engineer
* All drains should have a gradient of 1 percent minimum

:· ,. 

.. .- ,.: . 
.

. . 
FILTER FABRIC 
(SEE NOTE4) 

12" MINIMUM 

*Outlet portion of the subdrain should have a 4-inch diameter solid pipe discharged into a suitable disposal area designed by the project
engineer. The subdrain pipe should be accessible for maintenance (rodding)
*Other subdrain backfill options are subject to the review by the geotechnical engineer and modification of design parameters.

Notes: 
1) Sand should have a sand equivalent of 30 or greater and may be densified by water jetting.
2) 1 Cu. ft. per ft. of 1/4- to 1 1/2-inch size gravel wrapped in filter fabric
3) Pipe type should be ASTM D1527 Acrylonitrile Butadiene Styrene (ABS) SDR35 or ASTM D1785 Polyvinyl Chloride plastic (PVC), Schedule
40, Armco A2000 PVC, or approved equivalent. Pipe should be installed with perforations down. Perforations should be 3/8 inch in diameter
placed at the ends of a 120-degree arc in two rows at 3-inch on center (staggered) { 4) Filter fabric should be Mirafi 140NC or approved equivalent. -�
5) Weephole should be 3-inch minimum diameter and provided at 10-foot maximum intervals. If exposure is permitted, weepholes should be :8 iil located 12 inches above finished grade. If exposure is not permitted such as for a wall adjacent to a sidewalk/curb, a pipe under the sidewalk -g 
to be discharged through the curb face or equivalent should be provided. For a basement-type wall, a proper subdrain outlet system should be i provided. 

1 6) Retaining wall plans should be reviewed and approved by the geotechnical engineer.
� 7) Walls over six feet in height are subject to a special review by the geotechnical engineer and modifications to the above requirements. c: 

1----------------------------------------T"-----------i 

RETAINING WALL BACKFILL AND SUBDRAIN DETAIL 

FOR WALLS 6 FEET OR LESS IN HEIGHT 

WHEN NATIVE MATERIAL HAS EXPANSION INDEX OF <50 Leighton 

� 

I 

!!i 
g 

.__ ___________________________________ __._ __________ ___.a: Figure 5

I . . , ·· 

___ ¼ TO 1 ½ INCH SIZE GRAVEL 

WRAPPED IN FILTER FABRIC 
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APPENDIX B 
 

FIELD EXPLORATION 
 

Our field investigation consisted of a surface reconnaissance and a subsurface 

exploration. Approximate exploration locations are shown on Figure 2, Geotechnical Map. 

 

Borings:  On September 15 and 16, 2022, 12 hollow-stem-auger borings (LB-1 through 

LB-10, LI-1 and LI-2) were drilled, logged and sampled to depths ranging from 20 feet to 

30 feet below the ground surface.  Encountered soils were logged in the field by our 

representative and described in accordance with the Unified Soil Classification System 

(ASTM D 2488).  Relatively undisturbed soil samples were obtained at selected intervals 

within these borings using both a Modified California ring-lined and Standard Penetration 

Test (SPT) split-spoon sampler.  Standard Penetration Test (SPT) resistance blow counts 

were obtained by dropping a 140-pound hammer through a 30-inch free fall.  The 2-inch 

outside diameter split-spoon sampler was driven 18 inches and the number of blows was 

recorded for each 6 inches of penetration (ASTM D 1586).  In addition, 2.4-inch inside 

diameter brass ring samples were obtained using a Modified California sampler driven into 

the soil with the 140-pound hammer.  Near surface bulk soil samples were also collected 

from the borings. Representative earth-material samples obtained from these subsurface 

explorations were transported to our geotechnical laboratory for evaluation and 

appropriate testing. 
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Artificial Fill, undocumented (Afu)
@Surface: 4-inches Asphalt Concrete over 6-inches Base
@0.83': Clayey SAND, gray and brown, moist, low plasticity

@2.5': Clayey SAND, medium dense, dark gray, moist, fine sand,
low plasticity, brick and asphalt bits

@5': Silty SAND, medium dense, olive brown, moist, fine sand,
trace gravel and construction debris

Young Alluvial Fan Deposits (Qyf3)
@7.5': Silty SAND, loose, olive brown, moist, fine sand, low

plasticity

@11': Poorly-graded SAND, medium dense, tan, moist, fine sand,
trace medium to coarse sand, trace silt, slightly oxidized, friable,
36% fines.

@15': Clayey SAND, loose, olive brown, moist, fine to medium
sand, 30% fines, low plasticity, trace coarse sand

@20': Silty SAND, medium dense, olive brown, moist, fine sand,
nonplastic, slightly oxidized, micaceous

@25': Sandy CLAY, medium stiff, olive brown and gray, moist to
very moist,  low plasticity, laminated, pockets of higher sand
content, 78% fines
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Location See Figure 2 - Exploration Location Map
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This Soil Description applies only to a location of the exploration at the
time of sampling.  Subsurface conditions may differ at other locations
and may change with time.  The description is a simplification of the
actual conditions encountered.  Transitions between soil types may be
gradual.
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@30': Poorly-graded SAND, dense, tan, slightly moist, fine to
coarse sand, some very fine granitic gravel, friable

@35': Poorly-graded SAND, dense, tan, slightly moist, fine to
coarse sand, some fine granitic gravel, friable

@40': Silty SAND to Sandy SILT, medium dense to stiff, brown and
orange, moist, fine sand, 45% fines, heavily oxidized, heavily
micaceous, slightly laminated

@45': Sandy Lean CLAY, stiff, dark brown, fine sand, 57% fines,
low plasticity, oxidation veins, slightly micaceous

@50': Silty SAND, medium dense, medium brown, moist, fine
sand, 18% fines, some oxidation staining, slightly micaceous,
friable

Total Depth: 51.5' bgs
No groundwater encountered during drilling
Boring backfilled with soil cuttings and patched at surface with

black-dyed concrete.
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This Soil Description applies only to a location of the exploration at the
time of sampling.  Subsurface conditions may differ at other locations
and may change with time.  The description is a simplification of the
actual conditions encountered.  Transitions between soil types may be
gradual.

TYPE OF TESTS:
-200
AL
CN
CO
CR
CU

% FINES PASSING
ATTERBERG LIMITS
CONSOLIDATION
COLLAPSE
CORROSION
UNDRAINED TRIAXIAL

DS
EI
H
MD
PP
RV

DIRECT SHEAR
EXPANSION INDEX
HYDROMETER
MAXIMUM DENSITY
POCKET PENETROMETER
R VALUE

SA
SE
SG
UC

S
am

p
le

 N
o

.

SIEVE ANALYSIS
SAND EQUIVALENT
SPECIFIC GRAVITY
UNCONFINED COMPRESSIVE
STRENGTH

GEOTECHNICAL BORING LOG LB-1

.... 
. . . . 

- .... 
. . . . 

- .... 

- . 
. . . . 
. . . . 

- ..... . . . . 
- ..... . . . . 
- ..... . . . . 

. . . . 
. . . . 

- . 
- .. 
- .. 
- .. 

-

-

- .... :1 ... . . 

-

-

-

-

-

~ Leighton 



SC

SM

SM

SP

SC

SM

105

90

112

106

112

112

10

13

13

15

16

16

B-1

R-1

R-2

R-3

R-4

R-5

S-6

R-7

5
5
5

1
4
3

5
11
17

5
12
19

5
7
13

4
6
8

4
12
19

Artificial Fill, undocumented (Afu)
@Surface: Grass over Clayey SAND, dark brown, moist, fine to

medium sand, low plasticity

@2.5': Silty SAND, loose, brown, moist, fine sand, few medium to
coarse sand,  low plasticity, rootlets

@5': Silty SAND, loose, brown, very moist, fine sand, few medium
to coarse sand, low plasticity, rootlets

Young Alluvial Fan Deposits (Qyf3)
@7.5': Silty SAND, medium dense, brown, moist, mostly fine sand,

few medium to coarse sand,  low plasticity, trace fine gravel

@10': Poorly-graded SAND, medium dense, light brown, moist, fine
sand, trace medium sand, trace silt, friable

@15': Clayey SAND, medium dense, olive brown, moist to very
moist, fine sand, trace medium to coarse sand, low plasticity,
slightly micaceous

@20': Silty SAND, medium dense, olive brown, moist, fine sand,
low to no plasticity, trace medium to coarse sand

@25': Silty SAND, medium dense, olive brown, moist, fine sand,
low plasticity, oxidation staining, slightly micaceous, friable

Total Depth: 26.5' bgs
No groundwater encountered during drilling
Boring backfilled with soil cuttings to surfce.
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Location See Figure 2 - Exploration Location Map

CapRock 6th Ave Industry Warehouse
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This Soil Description applies only to a location of the exploration at the
time of sampling.  Subsurface conditions may differ at other locations
and may change with time.  The description is a simplification of the
actual conditions encountered.  Transitions between soil types may be
gradual.
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Artificial Fill, undocumented (Afu)
@Surface: Grass over Clayey SAND, dark brown, moist, fine sand,

45% fines (field estimate), low plasticity, rootlets

@2':Silty SAND, tan to olive brown, moist, fine sand, rootlets, trace
construction debris

Young Alluvial Fan Deposits (Qyf3)
@5': Sandy CLAY, stiff, gray brown, moist, fine sand,  low

plasticity, trace rootlets, pinhole pores, massive

@7.5': Clayey Silty SAND, medium dense, olive brown, moist, fine
sand,  low plasticity, slightly micaceous, friable

@10': Silty SAND, medium dense, olive brown, moist, fine sand,
low plasticity, slightly micaceous, friable

@15': Clayey SAND, medium dense, brown to dark brown, moist,
fine to medium sand, low plasticity, slightly micaceous

@20': Silty SAND, loose, tan to olive brown, moist, fine sand,  low
plasticity, slightly micaceous

@25': Silty SAND, medium dense, tan to olive brown, moist, fine
sand,  nonplastic, slightly micaceous, some oxidation staining

Total Depth: 26.5' bgs
No groundwater encountered during drilling
Boring backfilled with soil cuttings to surface.
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This Soil Description applies only to a location of the exploration at the
time of sampling.  Subsurface conditions may differ at other locations
and may change with time.  The description is a simplification of the
actual conditions encountered.  Transitions between soil types may be
gradual.
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Artificial Fill, undocumented (Afu)
@Surface: Grass over Clayey SAND, dark brown, moist, fine sand,

low plasticity, rootlets, trace fine gravel

@2.5': Clayey SAND, loose, very dark brown, moist, fine sand, few
medium sand, low plasticity, trace rootlets

Young Alluvial Fan Depostis (Qyf3)
@5': Silty SAND, medium dense, olive brown, moist, mostly fine

sand, few medium to coarse sand, low plasticity, trace rootlets,
trace fine gravel

@7.5': Silty SAND, medium dense, olive brown, moist, mostly fine
sand, few medium to coarse sand, low plasticity, slight oxidation
staining

@10': Poorly-graded SAND, medium dense, tan, moist, mostly fine
sand, few medium to coarse sand, trace fine gravel, friable, 49%
fines

@15': Sandy Silty CLAY, medium stiff, olive brown, moist, fine
sand, 54% fines, low plasticity, massive, slightly oxidized

@16': Clayey SAND, loose, olive brown, moist, fine sand, , slightly
laminated, slightly micaceous, friable

@20': Silty SAND, medium dense, olive brown, moist, fine sand,
low plasticity; grading coarser toward bottom of sample,
oxidation staining

@25': Poorly-graded SAND with silt to Silty SAND, medium dense,
tan, moist, fine sand,  slightly micaceous, friable

Total Depth: 26.5' bgs
No groundwater encountered during drilling
Boring backfilled with soil cuttings to surface
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 * * * This log is a part of a report by Leighton and should not be used as a stand-alone document. * * *
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SOIL DESCRIPTION

Sampled By

Drilling Co.Drilling Co.
Project

Location See Figure 2 - Exploration Location Map

CapRock 6th Ave Industry Warehouse
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This Soil Description applies only to a location of the exploration at the
time of sampling.  Subsurface conditions may differ at other locations
and may change with time.  The description is a simplification of the
actual conditions encountered.  Transitions between soil types may be
gradual.

TYPE OF TESTS:
-200
AL
CN
CO
CR
CU

% FINES PASSING
ATTERBERG LIMITS
CONSOLIDATION
COLLAPSE
CORROSION
UNDRAINED TRIAXIAL

DS
EI
H
MD
PP
RV

DIRECT SHEAR
EXPANSION INDEX
HYDROMETER
MAXIMUM DENSITY
POCKET PENETROMETER
R VALUE

SA
SE
SG
UC

S
am

p
le

 N
o

.

SIEVE ANALYSIS
SAND EQUIVALENT
SPECIFIC GRAVITY
UNCONFINED COMPRESSIVE
STRENGTH

GEOTECHNICAL BORING LOG LB-4

-

- .... 
- .... 
- .... 

. . . . 

. . . . 

. . . . 
. . . . 

- .... 
. . . . 

- .... 
. . . . 

- . . . . . 
- . . . . . . . . . 

. . . . 
- .... 

- ... 
. . . 

- . 

-

-

-

-------------------------­~--~-- r---- --- r-----
------

~ Leighton 



SC

SC

SM

S-1

S-2 -200

4
4
6

5
6
7

Artificial Fill, undocumented (Afu)
@Surface: Grass over Clayey SAND, dark brown, moist, fine sand,

25-35% fines (field estimate), low plasticity, trace fine gravel,
rootlets

Young Alluvial Fan Deposits (Qyf3)
@5': Clayey SAND, loose, olive brown, moist, fine sand, low

plasticity, trace rootlets, few medium to coarse sand

@8.5: Silty SAND, medium dense, olive brown, moist, fine sand,
trace medium to coarse sand, 25% fines, slight oxidation
staining, slightly micaceous

Total Depth: 10' bgs
No groundwater encountered during drilling
Temporary percolation well installed; screened 5-10' bgs
Upon completion of infiltration testing, boring backfilled with soil

cuttings to surface
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 * * * This log is a part of a report by Leighton and should not be used as a stand-alone document. * * *
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SOIL DESCRIPTION
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Drilling Co.Drilling Co.
Project

Location See Figure 2 - Exploration Location Map

CapRock 6th Ave Industry Warehouse
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This Soil Description applies only to a location of the exploration at the
time of sampling.  Subsurface conditions may differ at other locations
and may change with time.  The description is a simplification of the
actual conditions encountered.  Transitions between soil types may be
gradual.
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Young Alluvial Fan Deposits (Qyf3)
@20': Silty SAND, loose, olive brown, moist, fine sand, low

plasticity, slightly micaceous

@23.5': Silty SAND to Poorly-graded SAND with silt, medium
dense, tan to olive brown, moist, fine sand, few medium sand,
6% fines

@25': Lean CLAY, olive brown, moist, low plasticity, laminated,
oxidation staining

Total Depth: 26.5' bgs
No groundwater encountered during drilling
Temporary percolation well installed; screened 15-25' bgs
Upon completion of infiltration testing, boring backfilled with soil

cuttings to surface.
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 * * * This log is a part of a report by Leighton and should not be used as a stand-alone document. * * *
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SOIL DESCRIPTION

Sampled By

Drilling Co.Drilling Co.
Project

Location See Figure 2 - Exploration Location Map

CapRock 6th Ave Industry Warehouse
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This Soil Description applies only to a location of the exploration at the
time of sampling.  Subsurface conditions may differ at other locations
and may change with time.  The description is a simplification of the
actual conditions encountered.  Transitions between soil types may be
gradual.
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Results of Falling Head Infiltration Test
Project: 13877.001 Initial estimated Depth to Water Surface  (in.): 85

Exploration #/Location: IT-1 Average depth of water in well, "h"  (in.): 35 Cross-sectional area for flow calcs based on h

Depth Boring drilled, bgs (ft): 10 approx. h/r: 8.7 Well pack sand porosity 0.3

Tested by: BTM Tu (Fig. 8) (ft): 92.9 Casing outer diameter, in. 2.3

USCS Soil Type in test zone: SM Tu>3h?: yes, OK Casing inner diameter, in. 2.1

Weather (start to finish): Overcast Cross-sectional area, in.^2 17.3

Water Source/pH: H2O

Measured boring diameter: 8 in. 4 in. Well Radius
Depth to GW or aquitard, bgs: 100 ft

Well Prep: Drilled to 10', place sand at bottom, slotted 2" pipe for bottom 5 feet, sand around slotted section Use of Barrels: No

ft in. Total (in.) Use of Flow Meter: No

Depth to bottom of well measured from top of auger (or ground surf 10.2 ft 0. in. 122 Depth of well bottom below top of casing (in): 125 Test Type: Falling Head

Casing stickup measured above top of auger (or ground surface) (+ 0. ft 3. in. 3

Depth to top of sand from top of casing 4. ft 2. in.

Field Data Calculations

Refilled?

Start Date Start time: Total

4/13/2023 8:10 Gallons ft in.

4/13/23 8:16 6.81 6 78.7 43.7 #### ###### ##### ####### #VALUE!

4/13/23 8:19 7.12 3 9 82.4 40.0 -3.72 42 0 64 64 21 1287 0.9 0.25 1.08

4/13/23 8:22 7.49 3 12 86.9 35.5 -4.44 38 0 77 77 26 1536 0.9 0.36 1.42

4/13/23 8:25 7.75 3 15 90.0 32.4 -3.12 34 0 54 54 18 1079 0.9 0.29 1.10

4/13/23 8:28 7.99 3 18 92.9 29.5 -2.88 31 0 50 50 17 996 0.9 0.31 1.11

4/13/23 8:31 8.22 3 21 95.6 26.8 -2.76 28 0 48 48 16 955 0.9 0.35 1.16

4/13/23 8:34 8.43 3 24 98.2 24.2 -2.52 26 0 44 44 15 872 0.9 0.37 1.16

4/13/23 8:37 8.58 3 27 100.0 22.4 -1.8 23 0 31 31 10 623 0.9 0.29 0.90

4/13/23 8:40 8.72 3 30 101.6 20.8 -1.68 22 0 29 29 10 581 0.9 0.31 0.90

30 101.6 20.8 #### ###### ##### ####### #VALUE!

4/13/23 8:58 5.5 48 63.0 59.4 #### ###### ##### ####### #VALUE!

4/13/23 9:00 5.89 2 50 67.7 54.7 -4.68 57 0 81 81 40 2428 0.9 0.29 1.51

4/13/23 9:02 6.14 2 52 70.7 51.7 -3 53 0 52 52 26 1557 0.9 0.20 1.03

4/13/23 9:04 6.31 2 54 72.7 49.7 -2.04 51 0 35 35 18 1059 0.9 0.15 0.74

4/13/23 9:06 6.59 2 56 76.1 46.3 -3.36 48 0 58 58 29 1744 0.9 0.27 1.28

4/13/23 9:08 6.78 2 58 78.4 44.0 -2.28 45 0 39 39 20 1183 0.9 0.20 0.92

4/13/23 9:10 6.95 2 60 80.4 42.0 -2.04 43 0 35 35 18 1059 0.9 0.19 0.86

4/13/23 9:15 7.41 5 65 85.9 36.5 -5.52 39 0 95 95 19 1146 0.9 0.26 1.02

4/13/23 9:20 7.77 5 70 90.2 32.2 -4.32 34 0 75 75 15 897 0.9 0.25 0.91

4/13/23 9:25 8.12 5 75 94.4 28.0 -4.2 30 0 73 73 15 872 0.9 0.30 1.00

4/13/23 9:30 8.45 5 80 98.4 24.0 -3.96 26 0 68 68 14 822 0.9 0.36 1.08

4/13/23 9:35 8.69 5 85 101.3 21.1 -2.88 23 0 50 50 10 598 0.9 0.31 0.89

4/13/23 9:40 8.9 5 90 103.8 18.6 -2.52 20 0 44 44 9 523 0.9 0.33 0.88

4/13/23 9:45 9.1 5 95 106.2 16.2 -2.4 17 0 42 42 8 498 0.9 0.38 0.94

95 106.2 16.2 #### ###### ##### ####### #VALUE!

4/13/23 9:54 5.5 104 63.0 59.4 #### ###### ##### ####### #VALUE!

4/13/23 9:59 6.13 5 109 70.6 51.8 -7.56 56 0 131 131 26 1569 0.9 0.21 1.00

4/13/23 10:04 6.66 5 114 76.9 45.5 -6.36 49 0 110 110 22 1320 0.9 0.21 0.96

4/13/23 10:09 7.09 5 119 82.1 40.3 -5.16 43 0 89 89 18 1071 0.9 0.21 0.87

4/13/23 10:14 7.5 5 124 87.0 35.4 -4.92 38 0 85 85 17 1021 0.9 0.24 0.94

4/13/23 10:19 7.85 5 129 91.2 31.2 -4.2 33 0 73 73 15 872 0.9 0.25 0.91

4/13/23 10:24 8.19 5 134 95.3 27.1 -4.08 29 0 71 71 14 847 0.9 0.31 1.00

4/13/23 10:29 8.5 5 139 99.0 23.4 -3.72 25 0 64 64 13 772 0.9 0.35 1.04

4/13/23 10:34 8.71 5 144 101.5 20.9 -2.52 22 0 44 44 9 523 0.9 0.28 0.79

4/13/23 10:39 8.92 5 149 104.0 18.4 -2.52 20 0 44 44 9 523 0.9 0.34 0.89

149 104.0 18.4 #### ###### ##### ####### #VALUE!

4/13/23 10:40 5.5 150 63.0 59.4 #### ###### ##### ####### #VALUE!

4/13/23 10:45 6.16 5 155 70.9 51.5 -7.92 55 0 137 137 27 1644 0.9 0.22 1.05

4/13/23 10:50 6.67 5 160 77.0 45.4 -6.12 48 0 106 106 21 1270 0.9 0.21 0.92

4/13/23 10:55 7.11 5 165 82.3 40.1 -5.28 43 0 91 91 18 1096 0.9 0.22 0.90

4/13/23 11:00 7.52 5 170 87.2 35.2 -4.92 38 0 85 85 17 1021 0.9 0.25 0.95

4/13/23 11:05 7.89 5 175 91.7 30.7 -4.44 33 0 77 77 15 922 0.9 0.27 0.97

4/13/23 11:10 8.23 5 180 95.8 26.6 -4.08 29 0 71 71 14 847 0.9 0.31 1.01

4/13/23 11:15 8.52 5 185 99.2 23.2 -3.48 25 0 60 60 12 722 0.9 0.33 0.98

4/13/23 11:20 8.73 5 190 101.8 20.6 -2.52 22 0 44 44 9 523 0.9 0.28 0.80

4/13/23 11:25 8.95 5 195 104.4 18.0 -2.64 19 0 46 46 9 548 0.9 0.36 0.94

195 104.4 18.0 #### ###### ##### ####### #VALUE!

Minimum Rate: 0.74

Raw Rate for design, prior to application of adjustment factors: 1.00
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Results of Falling Head Infiltration Test
Project: 13877.001 Initial estimated Depth to Water Surface  (in.): 251

Exploration #/Location: IT-2 Average depth of water in well, "h"  (in.): 52 Cross-sectional area for flow calcs based on h

Depth Boring drilled, bgs (ft): 25 approx. h/r: 13.1 Well pack sand porosity 0.3

Tested by: BTM Tu (Fig. 8) (ft): 79.1 Casing outer diameter, in. 2.3

USCS Soil Type in test zone: SP-SM Tu>3h?: yes, OK Casing inner diameter, in. 2.1

Weather (start to finish): Overcast Cross-sectional area, in.^2 17.3

Water Source/pH: H2O

Measured boring diameter: 8 in. 4 in. Well Radius
Depth to GW or aquitard, bgs: 100 ft

Well Prep: Drilled to 25', place sand at bottom, slotted 2" pipe for bottom 10 feet, sand around slotted section Use of Barrels: No

ft in. Total (in.) Use of Flow Meter: No

Depth to bottom of well measured from top of auger (or ground surf 25.4 ft 0. in. 305 Depth of well bottom below top of casing (in): 306 Test Type: Falling Head

Casing stickup measured above top of auger (or ground surface) (+ 0. ft 1. in. 1

Depth to top of sand from top of casing 12. ft 4. in.

Field Data Calculations

Refilled?

Start Date Start time: Total

4/13/2023 12:35 Gallons ft in.

4/13/23 12:42 4885.78 21.27 7 254.2 50.6 #### ###### ##### ####### #VALUE!

4/13/23 12:44 4886.17 21.26 2 9 254.1 50.7 0.12 51 90 -2 88 44 2640 1322 0.9 0.35 1.84

4/13/23 12:46 4886.56 21.26 2 11 254.1 50.7 0 51 90 0 90 45 2703 1324 0.9 0.36 1.88

4/13/23 12:48 4886.95 21.26 2 13 254.1 50.7 0 51 90 0 90 45 2703 1324 0.9 0.36 1.88

4/13/23 12:50 4887.34 21.25 2 15 254.0 50.8 0.12 51 90 -2 88 44 2640 1326 0.9 0.35 1.84

4/13/23 12:55 4888.29 21.2 5 20 253.4 51.4 0.6 51 219 -10 209 42 2509 1335 0.9 0.32 1.73

4/13/23 13:00 4889.26 21.11 5 25 252.3 52.5 1.08 52 224 -19 205 41 2465 1356 0.9 0.31 1.68

4/13/23 13:05 4890.25 21.08 5 30 252.0 52.8 0.36 53 229 -6 222 44 2670 1374 0.9 0.33 1.79

4/13/23 13:10 4891.23 21.06 5 35 251.7 53.1 0.24 53 226 -4 222 44 2667 1381 0.9 0.33 1.78

4/13/23 13:15 4892.2 21.04 5 40 251.5 53.3 0.24 53 224 -4 220 44 2639 1387 0.9 0.32 1.75

4/13/23 13:20 4893.16 21.03 5 45 251.4 53.4 0.12 53 222 -2 220 44 2636 1392 0.9 0.32 1.75

4/13/23 13:25 4894.12 21.01 5 50 251.1 53.7 0.24 54 222 -4 218 44 2611 1396 0.9 0.31 1.72

4/13/23 13:30 4895.04 21.02 5 55 251.2 53.6 -0.12 54 213 2 215 43 2575 1398 0.9 0.31 1.70

4/13/23 13:40 4896.9 21.02 10 65 251.2 53.6 0 54 430 0 430 43 2578 1396 0.9 0.31 1.70

4/13/23 13:50 4898.77 21.01 10 75 251.1 53.7 0.12 54 432 -2 430 43 2579 1398 0.9 0.31 1.70

4/13/23 14:00 4900.66 21.02 10 85 251.2 53.6 -0.12 54 437 2 439 44 2632 1398 0.9 0.32 1.74

4/13/23 14:10 4902.56 21.06 10 95 251.7 53.1 -0.48 53 439 8 447 45 2683 1390 0.9 0.33 1.78

4/13/23 14:20 4904.48 21.08 10 105 252.0 52.8 -0.24 53 444 4 448 45 2686 1381 0.9 0.33 1.79

4/13/23 14:30 4906.41 21.1 10 115 252.2 52.6 -0.24 53 446 4 450 45 2700 1375 0.9 0.34 1.81

4/13/23 14:40 4908.29 21.11 10 125 252.3 52.5 -0.12 53 434 2 436 44 2618 1371 0.9 0.33 1.76

4/13/23 14:50 4910.17 21.11 10 135 252.3 52.5 0 52 434 0 434 43 2606 1369 0.9 0.33 1.75

4/13/23 15:00 4912.02 21.13 10 145 252.6 52.2 -0.24 52 427 4 432 43 2589 1366 0.9 0.33 1.75

4/13/23 15:10 4913.88 21.13 10 155 252.6 52.2 0 52 430 0 430 43 2578 1363 0.9 0.32 1.74

4/13/23 15:20 4915.67 21.12 10 165 252.4 52.4 0.12 52 413 -2 411 41 2468 1365 0.9 0.31 1.67

4/13/23 15:30 4917.57 21.11 10 175 252.3 52.5 0.12 52 439 -2 437 44 2621 1368 0.9 0.33 1.77

4/13/23 15:40 4919.47 21.1 10 185 252.2 52.6 0.12 53 439 -2 437 44 2621 1371 0.9 0.33 1.76

185 252.2 52.6 #### ###### ##### ####### #VALUE!

185 252.2 52.6 #### ###### ##### ####### #VALUE!

185 252.2 52.6 #### ###### ##### ####### #VALUE!

185 252.2 52.6 #### ###### ##### ####### #VALUE!

185 252.2 52.6 #### ###### ##### ####### #VALUE!

0 0.0 304.8 #### ###### ##### ####### #VALUE!

0 0.0 304.8 #### ###### ##### ####### #VALUE!

0 0.0 304.8 #### ###### ##### ####### #VALUE!

0 0.0 304.8 #### ###### ##### ####### #VALUE!

0 0.0 304.8 #### ###### ##### ####### #VALUE!

0 0.0 304.8 #### ###### ##### ####### #VALUE!

0 0.0 304.8 #### ###### ##### ####### #VALUE!

0 0.0 304.8 #### ###### ##### ####### #VALUE!

0 0.0 304.8 #### ###### ##### ####### #VALUE!

0 0.0 304.8 #### ###### ##### ####### #VALUE!

Minimum Rate: 1.67

Raw Rate for design, prior to application of adjustment factors: 1.70

Δt 
(min)

Total 
Elapsed 

Time 
(min)

Depth to 
WL in 

well (in.)

h, 
Height of 
Water in 
Well (in.)

h (in.) Avg. h

Average 
Infiltration 
Surface 
Area,  
(in^2)

V 
(Fig 9)

K20, 
Coef. Of 
Perme-
ability at 
20 deg C 

(in./hr)

Infiltration 
Rate 

[flow/surf 
area] (in./hr)

(FS=1)

Vol Change (in.^3)

from 
supply

from 
h

Flow 
(in^3/ 
min)

q,
Flow 

(in^3/ hr)

Water 
Temp 

(deg F)Reading 
(gallons)

Interval 
Pulse 
Count 

(or 
Comments)

Date Time Data from Flow 
Meter

Depth to WL in 
Boring 

(measured 
from top of 

casing)

e Lei~ ...2!1 

- § 

ffi § 

I I I I I ! I I I I I I I I I I I I I I I 
[] 

! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 



 

 

APPENDIX C 
 

LABORATORY TEST RESULTS 
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Geotechnical Exploration,110 S. 6th Street Warehouse, City of Industry 13877.001 

C-1 

APPENDIX C 
 

GEOTECHNICAL LABORATORY TESTING 
 

The geotechnical laboratory testing program was directed toward a quantitative and 

qualitative evaluation of the physical and mechanical properties of the soils underlying 

the site and to aid in verifying soil classification. 

 

In-Situ Moisture and Density:  The natural water content (ASTM D 2216) and in-situ dry 

density (ASTM D 2937) were determined for recovered relatively undisturbed ring-lined 

barrel drive samples, from our subsurface explorations.  Results of these tests are shown 

on the logs at the appropriate sample depths, in Appendix B. 

 

Sieve Analysis:  Sieve analyses (ASTM D 422) were performed on selected subsurface 

soil samples.  These tests were performed to assist in the classification of the soil.  

Results of these tests are presented on the “Particle Size Analysis of Soils” figures.   

 

Collapse Potential: Collapse potential tests were performed on selected soil samples in 
general accordance with ASTM Standard Test Method D 5333.  Test results are 
presented on the “One Dimensional Swell or Settlement” figure. 

 
Modified Proctor Compaction Curve:  A laboratory modified Proctor compaction test 

(ASTM D 1557) was performed on a bulk soil sample to determine maximum laboratory 

dry density and optimum moisture content.  Result of this test is presented on the following 

“Modified Proctor Compaction Test” plot in this appendix.   

 

Percent Passing No. 200 Sieve: Percent fines (silt and clay) passing the No. 200 U.S. 

Standard Sieve was determined for soil samples in accordance with ASTM D1140 

Standard Test Method.  Samples were dried and passed through a No. 4 sieve, then a 

No. 200 sieve.  Result of grain size analyses, as percent by dry weight passing the No. 

200 U.S. Standard Sieve, is tabulated in this appendix and entered on our boring logs. 

 

R-value Test: One R-value test was performed on collected bulk soil sample to evaluate 

pavement support characteristics of the near-surface soils. R-value test was performed 

in accordance with Caltrans Standard Test Method 301. The test result is presented in 

this appendix. 

 
Corrosivity Tests:  To evaluate the corrosion potential of the subsurface soils at the site, 

we tested representative bulk samples collected during our subsurface investigation for 

pH, resistivity and soluble sulfate and chloride content testing.  Results of these tests are 

presented at the end of this appendix. 

~ Leighton 



Tested By: M. Vinet Date: 04/26/23
Input By: M. Vinet Date: 04/27/23

LB-3 Depth (ft.): 0 - 5.0

X   Moist  Mechanical Ram
  Dry  Manual Ram

       Mold Volume (ft³) 0.03340         Ram Weight = 10 lb.;   Drop = 18 in.

1 2 3 4 5 6
5402 5513 5572 5534
3522 3522 3522 3522
1880 1991 2050 2012

856.2 831.4 863.3 729.6
815.0 783.2 812.9 676.6
328.2 327.7 415.0 326.1

8.5 10.6 12.7 15.1
124.1 131.4 135.3 132.8
114.4 118.8 120.1 115.4

120.2 12.3

PROCEDURE USED

   Procedure A
Soil Passing No. 4 (4.75 mm)  Sieve
Mold :   4 in. (101.6 mm)   diameter
Layers :   5   (Five)
Blows per layer :  25  (twenty-five)
May be used if +#4 is 20% or less 

X    Procedure B
Soil Passing 3/8 in. (9.5 mm)  Sieve
Mold :   4 in. (101.6 mm)   diameter
Layers :   5   (Five)
Blows per layer :  25  (twenty-five)
Use if +#4 is >20% and +3/8 in. is
 20% or less

   Procedure C
Soil Passing 3/4 in. (19.0 mm)  Sieve
Mold :   6 in. (152.4 mm)   diameter
Layers :   5   (Five)
Blows per layer :  56  (fifty-six)
Use if +3/8 in. is >20% and +¾ in.
  is <30%

Particle-Size Distribution:

GR:SA:FI
Atterberg Limits:

28:20:8
LL,PL,PI

MODIFIED PROCTOR COMPACTION TEST
 ASTM D 1557

Project No.:
Boring No.:

CapRock/6th Avenue/GEProject Name:

Weight of Container            (g)

Weight of Mold              (g)

Preparation Method:

Wt. Compacted Soil + Mold (g)

B-1

13877.001

TEST NO.

Soil Identification:
Sample No.:

Clayey Sand (SC), Dark Brown.

  Optimum Moisture Content (%)                Maximum Dry Density (pcf)

Net Weight of Soil          (g)

Wet Density                  (pcf)
Dry Density                   (pcf)

Moisture Content            (%)

Wet Weight of Soil + Cont.  (g)
Dry Weight of Soil + Cont.   (g)

105.0

110.0

115.0

120.0

125.0

5.0 10.0 15.0 20.0 25.

D
ry

 D
en

si
ty

 (p
cf

)

Moisture Content (%)

SP. GR. = 2.65

SP. GR. = 2.70

SP. GR. = 2.75

XX

Compaction; LB-3, B-1 (04-03-23)

~ Leighton 
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LB-1 LB-1 LB-1 LB-1 LB-1 LB-1 LB-4 LB-4

R-4 S-5 S-7 R-10 S-11 R-12 R-4 S-5

10.0 15.0 25.0 40.0 45.0 50.0 10.0 15.0

RING SPT SPT RING SPT RING RING SPT

10 10 10 10 10 10 10 10

604.5 677.3 654.2 553.5 629.5 650.8 626.4 654.6

576.7 641.5 566.1 487.5 566.7 616.5 578.3 595.7

277.8 279.6 276.0 279.0 276.5 277.8 281.8 278.4

9.3 9.9 30.4 31.7 21.6 10.1 16.2 18.6

K2 B1 R2 BL XW MA LA WO

576.7 641.5 566.1 487.5 566.7 616.5 578.3 595.7

277.8 279.6 276.0 279.0 276.5 277.8 281.8 278.4

298.9 361.9 290.1 208.5 290.2 338.7 296.5 317.3

K2 B1 R2 BL XW MA LA WO

470.4 533.0 338.5 394.3 400.8 554.9 433.5 424.0

277.8 279.6 276.0 279.0 276.5 277.8 281.8 278.4

192.6 253.4 62.5 115.3 124.3 277.1 151.7 145.6

36 30 78 45 57 18 49 54
64 70 22 55 43 82 51 46

Project Name:

Project No.:

Client Name:

Tested By: M. Vinet Date: 05/01/23

Weight of Container       (gm)

CapRock/6th Avenue/GE

13877.001

CapRock Acquisitions III, LLC

s(CL) SM SM s(CL)

% Passing No. 200 Sieve

SM

 PERCENT PASSING                          
No. 200 SIEVE                                   
ASTM D 1140

SC SM SM

% Retained No. 200 Sieve

Dry Weight of Sample    (gm)   

After Wash

Dry Weight of Sample + Container  (gm)

Boring No.

Sample No.

Container No.:

Weight of Container         (gm)

Moisture Content (%)

Weight of Container         (gm.)

Weight of Dry Sample  (gm.)

Wet Weight of Soil + Container    (gm.)

Container No.:

Weight of Sample + Container  (gm.)

Sample Dry Weight Determination

Depth (ft.)

Moisture Correction

Sample Type

Soil Classification

Soak Time (min)

Dry Weight of Soil + Container    (gm.)

200 Wash (04-03-23) - ADDITONAL

~ Leighton 



LB-3 IT-1 IT-2

B-1 S-2 S-2

0 - 5.0 8.5 23.5

BULK SPT SPT

10 10 10

683.2 613.9 607.0

630.5 584.4 591.8

276.3 277.5 280.0

14.9 9.6 4.9

R2 AB PO

630.5 584.4 591.8

276.3 277.5 280.0

354.2 306.9 311.8

R2 AB PO

471.7 508.9 573.4

276.3 277.5 280.0

195.4 231.4 293.4

45 25 6
55 75 94

Project Name:

Project No.:

Client Name:

Tested By: M. Vinet Date: 04/26/23

Dry Weight of Sample + Container  (gm)

Weight of Container       (gm)

CapRock/6th Avenue/GE

13877.001

CapRock Acquisitions III, LLC

% Passing No. 200 Sieve

Dry Weight of Soil + Container    (gm.)

SC

 PERCENT PASSING                          
No. 200 SIEVE                                   
ASTM D 1140

SM SP-SM

% Retained No. 200 Sieve

Dry Weight of Sample    (gm)   

After Wash

Boring No.

Sample No.

Container No.:

Weight of Container         (gm)

Moisture Content (%)

Weight of Container         (gm.)

Weight of Dry Sample  (gm.)

Wet Weight of Soil + Container    (gm.)

Container No.:

Weight of Sample + Container  (gm.)

Sample Dry Weight Determination

Depth (ft.)

Moisture Correction

Sample Type

Soil Classification

Soak Time (min)

200 Wash (04-03-23)

~ Leighton 



Project Name: Tested By: M. Vinet Date: 05/03/23
Project No. : Input By: M. Vinet Date: 05/03/23
Boring No.: Checked By: M. Vinet
Sample No.: Depth (ft.) 40.0
Soil Identification:

1 2 1 2 3 4

NP
NP
NP
SM

PI at "A" - Line  =  0.73(LL-20)   =   
One - Point Liquid Limit Calculation

LL =Wn(N/25)

PROCEDURES USED

  Wet Preparation
   Multipoint  - Wet

X   Dry Preparation
   Multipoint  - Dry 

X    Procedure A
   Multipoint  Test

   Procedure B
   One-point  Test

Silty Sand (SM), Dark Brown.

ATTERBERG LIMITS
 ASTM D 4318

13877.001
LB-1
R-10

CapRock/6th Avenue/GE

Dry Wt. of Soil + Cont. (g)
Wt. of Container         (g)
Moisture Content (%) [Wn]

TEST
NO.

Liquid Limit
Plastic Limit
Plasticity Index
Classification

Number of Blows        [N]
Wet Wt. of Soil + Cont. (g)

           LIQUID LIMIT      PLASTIC LIMIT

Non-Plastic (NP)
Non-Plastic (NP)

0

10

20

30

40

50

60

0 10 20 30 40 50 60 70 80 90 100

P
la

s
ti
c
it
y
 I
n
d
e
x
 (

P
I)

Liquid Limit (LL)

0.121

CL or OL

ML or OL

MH or OH

For classification of fine-
grained soils and fine-
grained fraction of coarse-
grained soils

"A" Line

7
4

CH or OH

CL- ML

25

26

27

28

29

30

31

10 100

M
oi

st
ur

e 
C

on
te

nt
 (%

)

Number of Blows

20            25         30                 40            50          60       70     80     90       
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Project Name: Tested By: M. Vinet Date: 05/03/23
Project No. : Input By: M. Vinet Date: 05/03/23
Boring No.: Checked By: M. Vinet
Sample No.: Depth (ft.) 25.0
Soil Identification:

1 2 1 2 3 4

NP
NP
NP
SM

PI at "A" - Line  =  0.73(LL-20)   =   
One - Point Liquid Limit Calculation

LL =Wn(N/25)

PROCEDURES USED

  Wet Preparation
   Multipoint  - Wet

X   Dry Preparation
   Multipoint  - Dry 

X    Procedure A
   Multipoint  Test

   Procedure B
   One-point  Test

Silty Sand (SM), Dark Brown.

ATTERBERG LIMITS
 ASTM D 4318

13877.001
LB-1
S-7

CapRock/6th Avenue/GE

Dry Wt. of Soil + Cont. (g)
Wt. of Container         (g)
Moisture Content (%) [Wn]

TEST
NO.

Liquid Limit
Plastic Limit
Plasticity Index
Classification

Number of Blows        [N]
Wet Wt. of Soil + Cont. (g)

           LIQUID LIMIT      PLASTIC LIMIT

Non-Plastic (NP)
Non-Plastic (NP)

0

10

20

30

40

50

60

0 10 20 30 40 50 60 70 80 90 100

P
la

s
ti
c
it
y
 I
n
d
e
x
 (

P
I)

Liquid Limit (LL)

0.121

CL or OL

ML or OL

MH or OH

For classification of fine-
grained soils and fine-
grained fraction of coarse-
grained soils

"A" Line

7
4

CH or OH

CL- ML

25

26

27

28

29

30

31

10 100

M
oi

st
ur

e 
C

on
te

nt
 (%

)

Number of Blows

20            25         30                 40            50          60       70     80     90       
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Project Name: Tested By: M. Vinet Date: 05/03/23
Project No. : Input By: M. Vinet Date: 05/03/23
Boring No.: Checked By: M. Vinet
Sample No.: Depth (ft.) 45.0
Soil Identification:

1 2 1 2 3 4
15 25 35

21.67 23.22 24.22 25.09 30.42
20.29 21.54 21.63 22.36 26.48
13.78 13.65 13.84 13.68 13.61
21.20 21.29 33.25 31.45 30.61

31
21
10
CL

PI at "A" - Line  =  0.73(LL-20)      8.03
One - Point Liquid Limit Calculation

LL =Wn(N/25)

PROCEDURES USED

  Wet Preparation
   Multipoint  - Wet

X   Dry Preparation
   Multipoint  - Dry 

X    Procedure A
   Multipoint  Test

   Procedure B
   One-point  Test

Classification

Number of Blows        [N]
Wet Wt. of Soil + Cont. (g)

           LIQUID LIMIT      PLASTIC LIMIT

Dry Wt. of Soil + Cont. (g)
Wt. of Container         (g)
Moisture Content (%) [Wn]

TEST
NO.

Liquid Limit
Plastic Limit
Plasticity Index

Sandy Lean Clay s(CL), Dark Brown.

ATTERBERG LIMITS
 ASTM D 4318

13877.001
LB-1
S-11

CapRock/6th Avenue/GE

0

10
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40

50

60

0 10 20 30 40 50 60 70 80 90 100

P
la

s
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Liquid Limit (LL)

0.121

CL or OL

ML or OL

MH or OH

For classification of fine-
grained soils and fine-
grained fraction of coarse-
grained soils

"A" Line

7
4

CH or OH

CL- ML

28
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32

33

34

35

10 100
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Number of Blows

20            25         30                 40            50          60       70     80     90       
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Project Name: Tested By: M. Vinet Date: 04/27/23
Project No. : Input By: M. Vinet Date: 04/27/23
Boring No.: Checked By: M. Vinet
Sample No.: Depth (ft.) 0 - 5.0
Soil Identification:

1 2 1 2 3 4
16 23 30

22.14 20.46 27.12 26.21 27.06
20.71 19.35 24.09 23.45 24.14
13.67 13.79 13.68 13.70 13.65
20.31 19.96 29.11 28.31 27.84

28
20
8
CL

PI at "A" - Line  =  0.73(LL-20)      5.84
One - Point Liquid Limit Calculation

LL =Wn(N/25)

PROCEDURES USED

  Wet Preparation
   Multipoint  - Wet

X   Dry Preparation
   Multipoint  - Dry 

X    Procedure A
   Multipoint  Test

   Procedure B
   One-point  Test

Clayey Sand (SC), Dark Brown.

ATTERBERG LIMITS
 ASTM D 4318

13877.001
LB-3
B-1

CapRock/6th Avenue/GE

Dry Wt. of Soil + Cont. (g)
Wt. of Container         (g)
Moisture Content (%) [Wn]

TEST
NO.

Liquid Limit
Plastic Limit
Plasticity Index
Classification

Number of Blows        [N]
Wet Wt. of Soil + Cont. (g)

           LIQUID LIMIT      PLASTIC LIMIT
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For classification of fine-
grained soils and fine-
grained fraction of coarse-
grained soils

"A" Line

7
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Project Name: Tested By: M. Vinet Date: 4/26/23

Project No. : Checked By: M. Vinet Date: 4/27/23

Boring No.: Depth: 0 - 5.0

Sample No. : Location:

Sample Description:

Dry Wt. of Soil + Cont.         (gm.)

Wt. of Container No.             (gm.)

Dry Wt. of Soil                       (gm.)

Weight Soil Retained on #4 Sieve

Percent Passing # 4 

in distilled water for the period of 24 h or expansion rate < 0.0002 in./h.

Rev. 03-08

SPECIMEN  INUNDATION

81.5

Dry Wt. of Soil + Cont. (gm.)

12.5

577.6

544.3

0.649

277.6

190.7

606.4

122.4

Elapsed Time                         

(min.)

Dial Readings                 

(in.)

88.852.0

Pressure                                     

(psi)

0.394Total Porosity 

2.70

338.9

190.7

22.6

0.408

86.5

EXPANSION INDEX of SOILS

Clayey Sand (SC), Dark Brown.

MOLDED SPECIMEN

4.01

1.0000

12Container No.

Specimen Diameter        (in.)

Wt. Comp. Soil + Mold (gm.)

190.7

N/A

CapRock/6th Avenue/GE

13877.001

LB-3

B-1

  ASTM D 4829

93.6

4.01

2.70

4016.2

0.0

572.0

4016.2

256.2

1.0243

606.4

After TestBefore Test

Wet Wt. of Soil + Cont. (gm.)

12

0.689

Dry Density (pcf)

Wet Density (pcf)

Specific Gravity (Assumed)

Specimen Height            (in.)

Wt. of Mold                    (gm.)

4/26/23

102.2

Moisture Content (%)

Date

10:30

Void Ratio   

Pore Volume    (cc)  

Degree of Saturation (%) [ S meas]

115.0

Time

4/27/23 9:00

1.0

1.0

10:40 1.04/26/23

1.0

24 Expansion Index ( Report )   = Nearest Whole Number or Zero (0) if Initial Height is > than Final Height

Add Distilled Water to the Specimen

Wt. of Container            (gm.)

99.8

0.5000

10 0.5000

0.52434/27/23

0

1280

Expansion Index (EI meas)   = ((Final Rdg - Initial Rdg) / Initial Thick.) x 1000

8:00

1340 0.5243

24.3

~ Leighton 
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Project Name: Tested By: M. Vinet Date: 4/26/23

Project No.: Checked By: M. Vinet Date: 4/27/23

Boring No.: LB-1 Sample Type: IN SITU

Sample No.: R-3 Depth (ft.) 7.5

Sample Description:

Source and Type of Water Used for Inundation: Arrowhead ( Distilled )

** Note: Loading After Wetting (Inundation) not Performed Using this Test Method. 

Initial Dry Density (pcf): 97.3 Final Dry Density (pcf): 100.2

Initial Moisture (%): 17.1 Final Moisture (%) : 23.6

Initial Height (in.): 1.0000 Initial Void ratio: 0.7316

Initial Dial Reading (in): 0.0000 Specific Gravity (assumed): 2.70

Inside Diameter of Ring (in): 2.416 Initial Degree of Saturation (%): 63.2

0.525 0.9921 0.00 -0.79 -0.79

1.013 0.9822 0.00 -1.78 -1.78

H2O 0.9713 0.00 -2.87 -2.87

 

Rev. 01-10

       Potential of Cohesive Soils

0.68190.0287

Silty Sand (SM), Yellowish Brown.

13877.001

0.0178

Final Reading                

(in)

Load   

Compliance                

(%)

-1.11 Percent Swell / Settlement After Inundation  =

(ASTM D 4546) -- Method 'B'

Swell (+) 

Settlement (-)   

% of Sample 

Thickness

One-Dimensional Swell or Settlement 

Corrected 

Deformation   

(%)

Pressure (p)                 

(ksf)

0.7179

0.7008

Apparent 

Thickness                

(in)

Void Ratio                

CapRock/6th Avenue/GE

0.0079

-5.00

-4.00

-3.00

-2.00

-1.00

0.00

1.00

2.00

3.00

4.00

5.00

0.010 0.100 1.000 10.000

D
e

fo
rm

a
ti
o

n
 %

Log Pressure (ksf)

Deformation % - Log Pressure Curve
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Project Name: Tested By : M. Vinet Date: 04/27/23

Project No. : 13877.001 Data Input By: M. Vinet Date: 04/27/23

Boring No. LB-3

Sample No. B-1

Sample Depth (ft) 0 - 5.0

100.0

100.0

0.0

0.0

100.0

Dilution : 1 3

Water Fraction (ml) 25

Tube Reading 60

PPM Sulfate 180

% Sulfate 0.0180

ml of Extract For Titration      (B) 30

ml of AgNO3 Soln. Used in Titration (C) 0.6

PPM of Chloride (C -0.2) * 100 * 30 / B 40

PPM of Chloride, Dry Wt. Basis 40

7.60

21.0

pH Value

Temperature  °C

pH TEST, DOT California Test  643

SULFATE CONTENT, Hach Kit Method

Weight of Container (g)

CHLORIDE CONTENT, DOT California Test 422

Moisture Content (%)

CapRock/6th Avenue/GE

Weight of Soaked Soil (g)

Soil Identification:
Clayey Sand 

(SC)

TESTS for SULFATE CONTENT

CHLORIDE CONTENT and pH of SOILS

Wet Weight of Soil + Container (g)

Dry Weight of Soil + Container (g)

~ Leighton 
-=-



Project Name: Tested By : Date:

Project No. : Data Input By: M. Vinet Date:

Boring No.: Depth (ft.) :     

Sample No. : B-1

Container No.

Initial Soil Wt. (g)   (Wt)

Box Constant3600 3600

Clayey Sand (SC)

Resistance 

Reading 

(ohm)

16.60

Soil 

Resistivity 

(ohm-cm)

CapRock/6th Avenue/GE 04/27/23

04/27/23

0 - 5.0

13877.001

LB-3

M. Vinet

SOIL RESISTIVITY TEST

DOT CA TEST 643

Temp. (°C)pH

Soil pH

5700

3600

100.00

0.00

MC =(((1+Mci/100)x(Wa/Wt+1))-1)x100

3400 26.0 180 40 7.60 21.0

4

83

116

149

A

500.003 360023.20

5700

Min. Resistivity

DOT CA Test 643Hach Kit DOT CA Test 422

(%) (ppm) (ppm)

DOT CA Test 643

1.000

Chloride Content

(ohm-cm)

29.80

Moisture Content Sulfate Content

5

1

2

Water 

Added (ml)     

(Wa)

50

Adjusted 

Moisture 

Content   

(MC) Dry Wt. of Soil + Cont. (g)

14000

Soil Identification:*
*California Test 643 requires soil specimens to consist only of portions of samples passing through the No. 8 US Standard Sieve before resistivity 

testing.  Therefore, this test method may not be representative for coarser materials. 

Wt. of Container     (g)10.00 14000

0.00

100.00

Moisture Content (%)  (MCi)

Wet Wt. of Soil + Cont. (g)
Specimen 

No.

0
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APPENDIX D 
 

SUMMARY OF SEISMIC HAZARD ANALYSIS 
  

~ Leighton 



Unified Hazard Tool

 Input

U.S. Geological Survey - Earthquake Hazards Program

Please do not use this tool to obtain ground motion parameter values for the design code
reference documents covered by the U.S. Seismic Design Maps web tools (e.g., the
International Building Code and the ASCE 7 or 41 Standard). The values returned by the two
applications are not identical.

Please also see the new USGS Earthquake Hazard Toolbox for access to the most recent NSHMs
for the conterminous U.S. and Hawaii.



Edition

Dynamic: Conterminous U.S. 2014 (u…

Latitude
Decimal degrees

34.0361

Longitude
Decimal degrees, negative values for western longitudes

-117.9785

Site Class

259 m/s (Site class D)

Spectral Period

Peak Ground Acceleration

Time Horizon
Return period in years

2475

https://earthquake.usgs.gov/hazards/designmaps/
https://earthquake.usgs.gov/nshmp/


 Hazard Curve

View Raw Data

Hazard Curves

Time Horizon 2475 years
Peak Ground Acceleration
0.10 Second Spectral Acceleration
0.20 Second Spectral Acceleration
0.30 Second Spectral Acceleration
0.50 Second Spectral Acceleration
0.75 Second Spectral Acceleration
1.00 Second Spectral Acceleration
2.00 Second Spectral Acceleration
3.00 Second Spectral Acceleration
4.00 Second Spectral Acceleration
5.00 Second Spectral Acceleration
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Spectral Period (s): PGA
Ground Motion (g): 0.7902

Component Curves for Peak Ground Acceleration

Time Horizon 2475 years
System
Grid
Interface
Fault
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https://earthquake.usgs.gov/nshmp-haz-ws/hazard/E2014B/WUS/-117.9785/34.0361/any/259


 Deaggregation

Component

Total



ε = (-∞ .. -2.5)
ε = [-2.5 .. -2)
ε = [-2 .. -1.5)
ε = [-1.5 .. -1)
ε = [-1 .. -0.5)
ε = [-0.5 .. 0)
ε = [0 .. 0.5)
ε = [0.5 .. 1)
ε = [1 .. 1.5)
ε = [1.5 .. 2)
ε = [2 .. 2.5)
ε = [2.5 .. +∞)

5
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Closest Distance, rRup (km)
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Summary statistics for, Deaggregation: Total

Deaggregation targets

Return period: 2475 yrs
Exceedance rate: 0.0004040404 yr⁻¹
PGA ground motion: 0.79023608 g

Recovered targets

Return period: 2922.3872 yrs
Exceedance rate: 0.00034218601 yr⁻¹

Totals

Binned: 100 %
Residual: 0 %
Trace: 0.05 %

Mean (over all sources)

m: 6.86
r: 12.08 km
ε₀: 1.48 σ

Mode (largest m-r bin)

m: 6.27
r: 7.86 km
ε₀: 1.44 σ
Contribution: 15.87 %

Mode (largest m-r-ε₀ bin)

m: 7.74
r: 8 km
ε₀: 0.76 σ
Contribution: 6.46 %

Discretization

r: min = 0.0, max = 1000.0, Δ = 20.0 km
m: min = 4.4, max = 9.4, Δ = 0.2
ε: min = -3.0, max = 3.0, Δ = 0.5 σ

Epsilon keys

ε0: [-∞ .. -2.5)
ε1: [-2.5 .. -2.0)
ε2: [-2.0 .. -1.5)
ε3: [-1.5 .. -1.0)
ε4: [-1.0 .. -0.5)
ε5: [-0.5 .. 0.0)
ε6: [0.0 .. 0.5)
ε7: [0.5 .. 1.0)
ε8: [1.0 .. 1.5)
ε9: [1.5 .. 2.0)
ε10: [2.0 .. 2.5)
ε11: [2.5 .. +∞]



Deaggregation Contributors

Source Set   Source Type r m ε0 lon lat az %

UC33brAvg_FM31 System 42.15
Whittier alt 1 [7] 6.57 6.67 1.16 118.009°W 33.983°N 205.29 10.38
Puente Hills [1] 9.71 7.37 0.85 117.978°W 33.944°N 179.63 6.88
Whittier alt 1 [6] 6.90 6.39 1.28 117.990°W 33.975°N 189.03 3.24
San Jose [2] 9.15 7.05 1.10 117.881°W 34.043°N 85.12 3.00
Compton [1] 18.14 7.27 1.39 118.161°W 33.764°N 209.18 2.76
Elysian Park (Upper) [0] 12.54 6.51 2.04 118.097°W 34.077°N 292.71 2.63
Raymond [0] 13.75 7.30 1.74 118.046°W 34.145°N 332.84 2.49
Sierra Madre [2] 14.32 7.74 1.56 117.942°W 34.161°N 13.57 1.78
San Andreas (Mojave S) [11] 45.73 8.08 2.47 117.756°W 34.404°N 26.45 1.68

UC33brAvg_FM32 System 39.10
Whittier alt 2 [6] 6.76 7.19 1.03 118.010°W 33.983°N 205.96 8.97
Whittier alt 2 [5] 7.29 7.16 1.03 117.982°W 33.972°N 182.67 4.53
Compton [1] 18.14 7.33 1.37 118.161°W 33.764°N 209.18 2.95
San Jose [2] 9.15 7.03 1.11 117.881°W 34.043°N 85.12 2.93
Puente Hills (Santa Fe Springs) [0] 9.80 6.92 1.09 118.023°W 33.950°N 203.46 2.82
Raymond [0] 13.75 7.29 1.75 118.046°W 34.145°N 332.84 2.62
Puente Hills (LA) [0] 12.45 7.16 1.43 118.116°W 33.990°N 248.22 2.48
Sierra Madre [2] 14.32 7.77 1.55 117.942°W 34.161°N 13.57 1.80
San Andreas (Mojave S) [11] 45.73 8.08 2.47 117.756°W 34.404°N 26.45 1.68
Richfield [1] 14.06 6.17 1.85 117.870°W 33.882°N 149.70 1.57
Elysian Park (Upper) [0] 12.54 6.82 1.87 118.097°W 34.077°N 292.71 1.42
Puente Hills (Coyote Hills) [1] 10.26 7.12 0.87 118.024°W 33.910°N 196.74 1.38

UC33brAvg_FM32 (opt) Grid 9.51
PointSourceFinite: -117.978, 34.077 6.82 5.64 1.65 117.978°W 34.077°N 0.00 2.07
PointSourceFinite: -117.978, 34.077 6.82 5.64 1.65 117.978°W 34.077°N 0.00 2.07

UC33brAvg_FM31 (opt) Grid 9.24
PointSourceFinite: -117.978, 34.077 6.88 5.59 1.68 117.978°W 34.077°N 0.00 2.00
PointSourceFinite: -117.978, 34.077 6.88 5.59 1.68 117.978°W 34.077°N 0.00 2.00



Latitude, Longitude: 34.0361, -117.9785

Date 4/24/2023, 2:50:02 PM

Design Code Reference Document ASCE7-16

Risk Category II

Site Class D - Stiff Soil

Type Value Description
SS 1.753 MCER ground motion. (for 0.2 second period)

S1 0.63 MCER ground motion. (for 1.0s period)

SMS 1.753 Site-modified spectral acceleration value

SM1 null -See Section 11.4.8 Site-modified spectral acceleration value

SDS 1.169 Numeric seismic design value at 0.2 second SA

SD1 null -See Section 11.4.8 Numeric seismic design value at 1.0 second SA

Type Value Description
SDC null -See Section 11.4.8 Seismic design category

Fa 1 Site amplification factor at 0.2 second

Fv null -See Section 11.4.8 Site amplification factor at 1.0 second

PGA 0.748 MCEG peak ground acceleration

FPGA 1.1 Site amplification factor at PGA

PGAM 0.823 Site modified peak ground acceleration

TL 8 Long-period transition period in seconds

SsRT 1.753 Probabilistic risk-targeted ground motion. (0.2 second)

SsUH 1.934 Factored uniform-hazard (2% probability of exceedance in 50 years) spectral acceleration

SsD 2.297 Factored deterministic acceleration value. (0.2 second)

S1RT 0.63 Probabilistic risk-targeted ground motion. (1.0 second)

S1UH 0.698 Factored uniform-hazard (2% probability of exceedance in 50 years) spectral acceleration.

S1D 0.734 Factored deterministic acceleration value. (1.0 second)

PGAd 0.919 Factored deterministic acceleration value. (Peak Ground Acceleration)

PGAUH 0.748 Uniform-hazard (2% probability of exceedance in 50 years) Peak Ground Acceleration

CRS 0.907 Mapped value of the risk coefficient at short periods

CR1 0.902 Mapped value of the risk coefficient at a period of 1 s

CV 1.451 Vertical coefficient
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DISCLAIMER

While the information presented on this website is believed to be correct, SEAOC /OSHPD and its sponsors and contributors assume no responsibility or
liability for its accuracy. The material presented in this web application should not be used or relied upon for any specific application without competent examination
and verification of its accuracy, suitability and applicability by engineers or other licensed professionals. SEAOC / OSHPD do not intend that the use of this
information replace the sound judgment of such competent professionals, having experience and knowledge in the field of practice, nor to substitute for the
standard of care required of such professionals in interpreting and applying the results of the seismic data provided by this website. Users of the information from
this website assume all liability arising from such use. Use of the output of this website does not imply approval by the governing building code bodies responsible
for building code approval and interpretation for the building site described by latitude/longitude location in the search results of this website.

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



Liquefaction Susceptibility Analysis: SPT Method Leighton
Youd and Idriss (2001), Martin and Lew (1999)

Description: 110 6th Avenue Industry Warehouse; Case 4; PGAm 0.823; design GW 33; Overex./scarify 8
Project No.: 13877.001

Apr 2023
General Boring Information:

Existing Design Design Overex. Ground design Boring Location General Parameters:
Boring GW GW Fill Height depth bgs Surface gw Coordinates amax = 0.82g

No. Depth (ft) Depth (ft) (ft) (ft) Elev (ft) elve X (ft) Y (ft) MW = 7.7
LB-1 65 33 8 290 257 580.64 71.294 MSF eq: 1
LB-2 65 33 8 290 257 288.15 268.71 MSF = 0.93
LB-3 65 33 8 290 257 402.75 -104.2 Hammer Efficiency = 84
LB-4 65 33 8 289 256 68.841 80.603 CE = 1.40

0 CB = 1
0 CS for SPT? TRUE
0 Unlined, but room for liner
0 Rod Stickup (feet) = 3
0 Ring sample correction = 0.65
0
0
0
0
0
0
0
0

Leighton Page 1 of 1



Summary of Liquefaction Susceptibility Analysis: SPT Method Leighton

Liquefaction Method: Youd and Idriss (2001). Seismic Settlement Method: Tokimatsu and Seed (1987) and Martin and Lew (1999). 
Project: 110 6th Avenue Industry Warehouse; Case 4; PGAm 0.823; design GW 33; Overex./scarify 8

Project No.: 13877.001

Boring 
No.

Approx. Layer 
Depth

SPT 
Depth

Approx 
Layer 
Thick- 
ness

Plasticity 
("n"=non 
susc. to 

liq.)
Estimated 
Fines Cont t

Nm 

or B 

Sampler 
Type 

(enter 2 if 
mod CA 

Ring) Cs

Nm 
(corrected 
for Cs and  
ring->SPT)

Exist 
vo' (N1)60 (N1)60CS CRR7.5

Design 
vo' CSR7.5 CSRM

Liquefaction 
Factor of 

Safety

(N1)60CS 

(for Settle-

ment)

Dry Sand 
Strain (%) 
(Tok/ Seed 

87)

Sat Sand 
Strain (%) 
(Tok/ Seed 

87)

Seismic 
Sett. of 
Layer

Cummulative 
Seismic 

Settlement

(ft) (ft) (ft) (%) (pcf) (blows/ft) (blows/ft) (psf) (psf) (blows/ft) (%) (%) (in.) (in.)

LB-1 0  to 3.8 2.5 3.8 OX 30 120 50 1 1.3 65.0 300 116.0 138.6 >Range 300 0.53 0.57 NonLiq 138.6 0.00 0.00 5.7
LB-1 3.8  to 6.3 5 2.5 OX 30 120 50 1 1.3 65.0 600 116.0 138.6 >Range 600 0.53 0.57 NonLiq 138.6 0.00 0.00 5.7
LB-1 6.3  to 8.0 7.5 1.8 OX 15 120 50 1 1.3 65.0 900 110.9 118.7 >Range 900 0.53 0.56 NonLiq 118.7 0.00 0.00 5.7
LB-1 8.0  to 8.8 7.5 0.8 15 120 12 2 1 7.8 900 13.3 16.4 0.175 900 0.53 0.56 NonLiq 16.4 1.06 0.10 5.7
LB-1 8.8  to 12.5 10 3.8 36 120 22 2 1 14.3 1200 22.4 31.9 >Range 1200 0.52 0.56 NonLiq 31.9 0.31 0.14 5.6
LB-1 12.5  to 17.5 15 5.0 30 120 9 1 1.13 10.2 1800 13.0 19.8 0.212 1800 0.52 0.55 NonLiq 19.8 1.06 0.64 5.5
LB-1 17.5  to 22.5 20 5.0 20 120 22 2 1 14.3 2400 17.7 22.8 0.253 2400 0.51 0.55 NonLiq 22.8 0.85 0.51 4.8
LB-1 22.5  to 27.5 25 5.0 78 120 7 1 1.1 7.7 3000 8.5 15.3 0.163 3000 0.50 0.54 NonLiq 15.3 1.72 1.03 4.3
LB-1 27.5  to 32.5 30 5.0 5 120 69 2 1 44.9 3600 47.8 47.8 >Range 3600 0.50 0.53 NonLiq 47.8 0.05 0.03 3.3
LB-1 32.5  to 33.0 35 0.5 5 120 32 1 1.3 41.6 4200 41.1 41.1 >Range 4075.2 0.49 0.52 NonLiq 41.1 0.06 0.00 3.2
LB-1 33.0  to 37.5 35 4.5 5 120 32 1 1.3 41.6 4200 41.1 41.1 >Range 4075.2 0.49 0.52 NonLiq 41.1 0.00 3.2
LB-1 37.5  to 42.5 40 5.0 45 120 21 2 1 13.7 4800 12.6 20.1 0.217 4363.2 0.50 0.53 0.41 14.6 1.94 1.16 3.2
LB-1 42.5  to 47.5 45 5.0 57 120 9 1 1.1 9.9 5400 8.6 15.3 0.164 4651.2 0.50 0.54 0.30 12.6 2.21 1.33 2.1
LB-1 47.5  to 52.0 50 4.5 18 120 41 2 1 26.7 6000 22.0 26.7 0.330 4939.2 0.50 0.53 0.62 23.0 1.4 0.76 0.8

LB-2 0  to 3.8 2.5 3.8 OX 15 120 50 1 1.3 65.0 300 116.0 124.1 >Range 300 0.53 0.57 NonLiq 124.1 0.00 0.00 1.2
LB-2 3.8  to 6.3 5 2.5 OX 15 120 50 1 1.3 65.0 600 116.0 124.1 >Range 600 0.53 0.57 NonLiq 124.1 0.00 0.00 1.2
LB-2 6.3  to 8.0 7.5 1.8 OX 15 120 50 1 1.3 65.0 900 110.9 118.7 >Range 900 0.53 0.56 NonLiq 118.7 0.00 0.00 1.2
LB-2 8.0  to 8.8 7.5 0.8 15 120 28 2 1 18.2 900 31.0 35.0 >Range 900 0.53 0.56 NonLiq 35.0 0.19 0.02 1.2
LB-2 8.8  to 12.5 10 3.8 5 120 31 2 1 20.2 1200 31.6 31.6 >Range 1200 0.52 0.56 NonLiq 31.6 0.31 0.14 1.2
LB-2 12.5  to 17.5 15 5.0 30 120 20 2 1 13.0 1800 16.7 23.9 0.272 1800 0.52 0.55 NonLiq 23.9 0.53 0.32 1.1
LB-2 17.5  to 22.5 20 5.0 15 120 14 1 1.21 16.9 2400 21.0 24.5 0.283 2400 0.51 0.55 NonLiq 24.5 0.80 0.48 0.7
LB-2 22.5  to 27.0 25 4.5 35 120 30 2 1 19.5 3000 21.6 31.0 >Range 3000 0.50 0.54 NonLiq 31.0 0.48 0.26 0.3

LB-3 0  to 6.3 5 6.3 OX 65 120 50 1 1.3 65.0 600 116.0 144.2 >Range 600 0.53 0.57 NonLiq 144.2 0.00 0.00 2.5
LB-3 6.3  to 8.0 7.5 1.8 OX 30 120 50 1 1.3 65.0 900 110.9 132.7 >Range 900 0.53 0.56 NonLiq 132.7 0.00 0.00 2.5
LB-3 8.0  to 8.8 7.5 0.8 30 120 25 2 1 16.3 900 27.7 36.7 >Range 900 0.53 0.56 NonLiq 36.7 0.18 0.02 2.5
LB-3 8.8  to 12.5 10 3.8 45 120 30 2 1 19.5 1200 30.6 41.7 >Range 1200 0.52 0.56 NonLiq 41.7 0.08 0.04 2.4
LB-3 12.5  to 17.5 15 5.0 25 120 25 2 1 16.3 1800 20.8 27.5 0.353 1800 0.52 0.55 NonLiq 27.5 0.43 0.26 2.4
LB-3 17.5  to 22.5 20 5.0 15 120 10 1 1.14 11.4 2400 14.2 17.3 0.184 2400 0.51 0.55 NonLiq 17.3 1.40 0.84 2.1
LB-3 22.5  to 27.0 25 4.5 10 120 19 2 1 12.4 3000 13.7 14.9 0.159 3000 0.50 0.54 NonLiq 14.9 2.43 1.31 1.3

LB-4 0  to 3.8 2.5 3.8 OX 20 120 50 1 1.3 65.0 300 116.0 128.9 >Range 300 0.53 0.57 NonLiq 128.9 0.00 0.00 2.3
LB-4 3.8  to 6.3 5 2.5 OX 15 120 50 1 1.3 65.0 600 116.0 124.1 >Range 600 0.53 0.57 NonLiq 124.1 0.00 0.00 2.3
LB-4 6.3  to 8.0 7.5 1.8 OX 10 120 50 1 1.3 65.0 900 110.9 114.2 >Range 900 0.53 0.56 NonLiq 114.2 0.00 0.00 2.3
LB-4 8.0  to 8.8 7.5 0.8 10 120 30 2 1 19.5 900 33.3 34.9 >Range 900 0.53 0.56 NonLiq 34.9 0.19 0.02 2.3
LB-4 8.8  to 12.5 10 3.8 49 120 27 2 1 17.6 1200 27.5 38.1 >Range 1200 0.52 0.56 NonLiq 38.1 0.27 0.12 2.3

Leighton Page 1 of 2



Boring 
No.

Approx. Layer 
Depth

SPT 
Depth

Approx 
Layer 
Thick- 
ness

Plasticity 
("n"=non 
susc. to 

liq.)
Estimated 
Fines Cont t

Nm 

or B 

Sampler 
Type 

(enter 2 if 
mod CA 

Ring) Cs

Nm 
(corrected 
for Cs and  
ring->SPT)

Exist 
vo' (N1)60 (N1)60CS CRR7.5

Design 
vo' CSR7.5 CSRM

Liquefaction 
Factor of 

Safety

(N1)60CS 

(for Settle-

ment)

Dry Sand 
Strain (%) 
(Tok/ Seed 

87)

Sat Sand 
Strain (%) 
(Tok/ Seed 

87)

Seismic 
Sett. of 
Layer

Cummulative 
Seismic 

Settlement

(ft) (ft) (ft) (%) (pcf) (blows/ft) (blows/ft) (psf) (psf) (blows/ft) (%) (%) (in.) (in.)

LB-4 12.5  to 17.5 15 5.0 54 120 5 1 1.1 5.5 1800 7.0 13.5 0.145 1800 0.52 0.55 NonLiq 13.5 1.96 1.18 2.2
LB-4 17.5  to 22.5 20 5.0 30 120 22 2 1 14.3 2400 17.7 25.2 0.296 2400 0.51 0.55 NonLiq 25.2 0.78 0.47 1.0
LB-4 22.5  to 27.0 25 4.5 10 120 17 1 1.23 20.9 3000 23.2 24.6 0.284 3000 0.50 0.54 NonLiq 24.6 0.98 0.53 0.5

Leighton Page 2 of 2



Surface Manifestations of Liquefaction and Liquefaction Bearing Capacity Analysis
110 6th Avenue Industry Warehouse; Case 4; PGAm 0.823; design GW 33; Overex./scarify 8 Karamitros et al., 2013, Liqufaction Bearing Capacity:

13877.001 Leighton In order to achieve critical thickness of 
Leighton Assumed Non-liquefiable upper clay crust (where 

Ishihara, 1995, Surface Manifestisations of Liquefaction Analysis: maximum additional thickness does not further 
Struct Damage/ Amount of Or, Amount Footing Width increase FSliq of bearing capacity):

Boring New Fill Footing Bot. Depth of Nonliq and Liq Layers Thickness Thickness Surface New Fill of Overex. Square Strip Amount of New Or, Amount of
No. (raise grade) Depth Z1 (non) Za (liq) Zb (non) Zc (liq) H1 H2 H1 H2 Manifestations? needed to needed to ftg ftg Fill Needed (ft) Overex. Needed (ft)

. (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (m) (m) (Ishihara, 1995) mitigate (ft) mitigate (ft) (ft) (ft) square ftg Strip ftg square ftg Strip ftg.
LB-1 0 2 37.5 52.0 37.5 14.5 11.4 4.4 no 0 0 10 4 0.0 0.0 0.0 0.0 0.0 Very Low
LB-2 0 2 27.0 27.0 8.2 no 0 0 10 4 0.0 0.0 0.0 0.0 0.0 Very Low
LB-3 0 2 27.0 27.0 8.2 no 0 0 10 4 0.0 0.0 0.0 0.0 0.0 Very Low
LB-4 0 2 27.0 27.0 8.2 no 0 0 10 4 0.0 0.0 0.0 0.0 0.0 Very Low

0 0
0 0
0 0
0 0
0 0

LPI range: Liquefaction Risk:
LPI=0 Very low

Footing Depth= 2 ft 0<LPI<=5 Low
0.61 m 5<LPI<=15 High

LPI>15 Very High
damage/no damage line
unliq liq

0 0.61
0.61 0
3.61 3
3.61 10

Juang (2005) based on Iwasaki (1982), 
as presented in Tonkin & Taylor (2013), 
Liquefaction Potential Index (LPI):

LPI = 
Sum[F1*W(z)*dz]

Risk of Liquefaction 
Damage Based on 

LPI 

0

2

4

6

8

10

12

14

0 2 4 6 8 10 12

Ishihara, Figure 10
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General Earthwork and Grading Specifications 
 
 
1.0 General
 
 1.1 Intent:  These General Earthwork and Grading Specifications are for the grading 

and earthwork shown on the approved grading plan(s) and/or indicated in the 
geotechnical report(s).  These Specifications are a part of the recommendations 
contained in the geotechnical report(s).  In case of conflict, the specific 
recommendations in the geotechnical report shall supersede these more general 
Specifications.  Observations of the earthwork by the project Geotechnical 
Consultant during the course of grading may result in new or revised 
recommendations that could supersede these specifications or the recommendations 
in the geotechnical report(s).   

 
 1.2 The Geotechnical Consultant of Record:  Prior to commencement of work, the 

owner shall employ the Geotechnical Consultant of Record (Geotechnical 
Consultant).  The Geotechnical Consultants shall be responsible for reviewing the 
approved geotechnical report(s) and accepting the adequacy of the preliminary 
geotechnical findings, conclusions, and recommendations prior to the 
commencement of the grading. 

 
  Prior to commencement of grading, the Geotechnical Consultant shall review the 

"work plan" prepared by the Earthwork Contractor (Contractor) and schedule 
sufficient personnel to perform the appropriate level of observation, mapping, and 
compaction testing. 

 
  During the grading and earthwork operations, the Geotechnical Consultant shall 

observe, map, and document the subsurface exposures to verify the geotechnical 
design assumptions.  If the observed conditions are found to be significantly 
different than the interpreted assumptions during the design phase, the Geotechnical 
Consultant shall inform the owner, recommend appropriate changes in design to 
accommodate the observed conditions, and notify the review agency where 
required.  Subsurface areas to be geotechnically observed, mapped, elevations 
recorded, and/or tested include natural ground after it has been cleared for receiving 
fill but before fill is placed, bottoms of all "remedial removal" areas, all key 
bottoms, and benches made on sloping ground to receive fill. 

 
  The Geotechnical Consultant shall observe the moisture-conditioning and 

processing of the subgrade and fill materials and perform relative compaction 
testing of fill to determine the attained level of compaction.  The Geotechnical 
Consultant shall provide the test results to the owner and the Contractor on a routine 
and frequent basis. 



2 
3030.495 

LEIGHTON CONSULTING, INC. 
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 1.3 The Earthwork Contractor:  The Earthwork Contractor (Contractor) shall be 

qualified, experienced, and knowledgeable in earthwork logistics, preparation and 
processing of ground to receive fill, moisture-conditioning and processing of fill, 
and compacting fill.  The Contractor shall review and accept the plans, geotechnical 
report(s), and these Specifications prior to commencement of grading.  The  

 
  Contractor shall be solely responsible for performing the grading in accordance 

with the plans and specifications. 
 
  The Contractor shall prepare and submit to the owner and the Geotechnical 

Consultant a work plan that indicates the sequence of earthwork grading, the 
number of "spreads" of work and the estimated quantities of daily earthwork 
contemplated for the site prior to commencement of grading.  The Contractor shall 
inform the owner and the Geotechnical Consultant of changes in work schedules 
and updates to the work plan at least 24 hours in advance of such changes so that 
appropriate observations and tests can be planned and accomplished.  The 
Contractor shall not assume that the Geotechnical Consultant is aware of all grading 
operations. 

 
  The Contractor shall have the sole responsibility to provide adequate equipment and 

methods to accomplish the earthwork in accordance with the applicable grading 
codes and agency ordinances, these Specifications, and the recommendations in the 
approved geotechnical report(s) and grading plan(s).  If, in the opinion of the 
Geotechnical Consultant, unsatisfactory conditions, such as unsuitable soil, 
improper moisture condition, inadequate compaction, insufficient buttress key size, 
adverse weather, etc., are resulting in a quality of work less than required in these 
specifications, the Geotechnical Consultant shall reject the work and may 
recommend to the owner that construction be stopped until the conditions are 
rectified. 

 
 
2.0 Preparation of Areas to be Filled
 
 2.1 Clearing and Grubbing:  Vegetation, such as brush, grass, roots, and other 

deleterious material shall be sufficiently removed and properly disposed of in a 
method acceptable to the owner, governing agencies, and the Geotechnical 
Consultant. 

 
  The Geotechnical Consultant shall evaluate the extent of these removals depending 

on specific site conditions.  Earth fill material shall not contain more than 1 percent 
of organic materials (by volume).  No fill lift shall contain more than 5 percent of 
organic matter.  Nesting of the organic materials shall not be allowed. 
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  If potentially hazardous materials are encountered, the Contractor shall stop work in 

the affected area, and a hazardous material specialist shall be informed immediately 
for proper evaluation and handling of these materials prior to continuing to work in 
that area. 

 
  As presently defined by the State of California, most refined petroleum products 

(gasoline, diesel fuel, motor oil, grease, coolant, etc.) have chemical constituents 
that are considered to be hazardous waste.   As such, the indiscriminate dumping or 
spillage of these fluids onto the ground may constitute a misdemeanor, punishable 
by fines and/or imprisonment, and shall not be allowed. 

 
 2.2 Processing:  Existing ground that has been declared satisfactory for support of fill 

by the Geotechnical Consultant shall be scarified to a minimum depth of 6 inches.  
Existing ground that is not satisfactory shall be overexcavated as specified in the 
following section.  Scarification shall continue until soils are broken down and free 
of large clay lumps or clods and the working surface is reasonably uniform, flat, and 
free of uneven features that would inhibit uniform compaction. 

 
 2.3 Overexcavation:  In addition to removals and overexcavations recommended in the 

approved geotechnical report(s) and the grading plan, soft, loose, dry, saturated, 
spongy, organic-rich, highly fractured or otherwise unsuitable ground shall be 
overexcavated to competent ground as evaluated by the Geotechnical Consultant 
during grading. 

 
 2.4 Benching:  Where fills are to be placed on ground with slopes steeper than 5:1 

(horizontal to vertical units), the ground shall be stepped or benched.  Please see the 
Standard Details for a graphic illustration.  The lowest bench or key shall be a 
minimum of 15 feet wide and at least 2 feet deep, into competent material as 
evaluated by the Geotechnical Consultant.  Other benches shall be excavated a 
minimum height of 4 feet into competent material or as otherwise recommended by 
the Geotechnical Consultant.  Fill placed on ground sloping flatter than 5:1 shall 
also be benched or otherwise overexcavated to provide a flat subgrade for the fill.   

 
 2.5 Evaluation/Acceptance of Fill Areas:  All areas to receive fill, including removal 

and processed areas, key bottoms, and benches, shall be observed, mapped, 
elevations recorded, and/or tested prior to being accepted by the Geotechnical 
Consultant as suitable to receive fill.  The Contractor shall obtain a written 
acceptance from the Geotechnical Consultant prior to fill placement.  A licensed 
surveyor shall provide the survey control for determining elevations of processed 
areas, keys, and benches. 
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3.0 Fill Material
 
 3.1 General:  Material to be used as fill shall be essentially free of organic matter and 

other deleterious substances evaluated and accepted by the Geotechnical Consultant 
prior to placement.  Soils of poor quality, such as those with unacceptable 
gradation, high expansion potential, or low strength shall be placed in areas 
acceptable to the Geotechnical Consultant or mixed with other soils to achieve 
satisfactory fill material. 

 
 3.2 Oversize:  Oversize material defined as rock, or other irreducible material with a 

maximum dimension greater than 8 inches, shall not be buried or placed in fill 
unless location, materials, and placement methods are specifically accepted by the 
Geotechnical Consultant.  Placement operations shall be such that nesting of 
oversized material does not occur and such that oversize material is completely 
surrounded by compacted or densified fill.  Oversize material shall not be placed 
within 10 vertical feet of finish grade or within 2 feet of future utilities or 
underground construction. 

 
 3.3 Import:  If importing of fill material is required for grading, proposed import 

material shall meet the requirements of Section 3.1.  The potential import source 
shall be given to the Geotechnical Consultant at least 48 hours (2 working days) 
before importing begins so that its suitability can be determined and appropriate 
tests performed. 

 
 
4.0 Fill Placement and Compaction
 
 4.1 Fill Layers:  Approved fill material shall be placed in areas prepared to receive fill 

(per Section 3.0) in near-horizontal layers not exceeding 8 inches in loose thickness. 
 The Geotechnical Consultant may accept thicker layers if testing indicates the 
grading procedures can adequately compact the thicker layers.  Each layer shall be 
spread evenly and mixed thoroughly to attain relative uniformity of material and 
moisture throughout. 

 
 4.2 Fill Moisture Conditioning:  Fill soils shall be watered, dried back, blended, and/or 

mixed, as necessary to attain a relatively uniform moisture content at or slightly 
over optimum.  Maximum density and optimum soil moisture content tests shall be 
performed in accordance with the American Society of Testing and Materials 
(ASTM Test Method D1557-91). 
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 4.3 Compaction of Fill:  After each layer has been moisture-conditioned, mixed, and 

evenly spread, it shall be uniformly compacted to not less than 90 percent of 
maximum dry density (ASTM Test Method D1557-91).  Compaction equipment 
shall be adequately sized and be either specifically designed for soil compaction or 
of proven reliability to efficiently achieve the specified level of compaction with 
uniformity. 

 
 4.4 Compaction of Fill Slopes:   In addition to normal compaction procedures specified 

above, compaction of slopes shall be accomplished by backrolling of slopes with 
sheepsfoot rollers at increments of 3 to 4 feet in fill elevation, or by other methods 
producing satisfactory results acceptable to the Geotechnical Consultant.  Upon 
completion of grading, relative compaction of the fill, out to the slope face, shall be 
at least 90 percent of maximum density per ASTM Test Method D1557-91. 

 
 4.5 Compaction Testing:  Field tests for moisture content and relative compaction of the 

fill soils shall be performed by the Geotechnical Consultant.  Location and 
frequency of tests shall be at the Consultant's discretion based on field conditions 
encountered.  Compaction test locations will not necessarily be selected on a 
random basis.  Test locations shall be selected to verify adequacy of compaction 
levels in areas that are judged to be prone to inadequate compaction (such as close 
to slope faces and at the fill/bedrock benches). 

 
 4.6 Frequency of Compaction Testing:  Tests shall be taken at intervals not exceeding 

2 feet in vertical rise and/or 1,000 cubic yards of compacted fill soils embankment.  
In addition, as a guideline, at least one test shall be taken on slope faces for each 
5,000 square feet of slope face and/or each 10 feet of vertical height of slope.  The 
Contractor shall assure that fill construction is such that the testing schedule can be 
accomplished by the Geotechnical Consultant.  The Contractor shall stop or slow 
down the earthwork construction if these minimum standards are not met.   

 
 4.7 Compaction Test Locations:  The Geotechnical Consultant shall document the 

approximate elevation and horizontal coordinates of each test location.  The 
Contractor shall coordinate with the project surveyor to assure that sufficient grade 
stakes are established so that the Geotechnical Consultant can determine the test 
locations with sufficient accuracy.  At a minimum, two grade stakes within a 
horizontal distance of 100 feet and vertically less than 5 feet apart from potential 
test locations shall be provided. 
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5.0 Subdrain Installation
 
 Subdrain systems shall be installed in accordance with the approved geotechnical report(s), 

the grading plan, and the Standard Details.  The Geotechnical Consultant may recommend 
additional subdrains and/or changes in subdrain extent, location, grade, or material 
depending on conditions encountered during grading.  All subdrains shall be surveyed by a 
land surveyor/civil engineer for line and grade after installation and prior to burial.  
Sufficient time should be allowed by the Contractor for these surveys. 

 
 
6.0 Excavation
 
 Excavations, as well as over-excavation for remedial purposes, shall be evaluated by the 

Geotechnical Consultant during grading.  Remedial removal depths shown on geotechnical 
plans are estimates only.  The actual extent of removal shall be determined by the 
Geotechnical Consultant based on the field evaluation of exposed conditions during 
grading.  Where fill-over-cut slopes are to be graded, the cut portion of the slope shall be 
made, evaluated, and accepted by the Geotechnical Consultant prior to placement of 
materials for construction of the fill portion of the slope, unless otherwise recommended by 
the Geotechnical Consultant. 

 
 
7.0 Trench Backfills
 
 7.1 Safety:  The Contractor shall follow all OHSA and Cal/OSHA requirements for 

safety of trench excavations. 
 
 7.2 Bedding and Backfill:  All bedding and backfill of utility trenches shall be done in 

accordance with the applicable provisions of Standard Specifications of Public 
Works Construction.  Bedding material shall have a Sand Equivalent greater than 
30 (SE>30).  The bedding shall be placed to 1 foot over the top of the conduit and 
densified by jetting.  Backfill shall be placed and densified to a minimum of 
90 percent of maximum from 1 foot above the top of the conduit to the surface. 

 
  The Geotechnical Consultant shall test the trench backfill for relative compaction.  

At least one test should be made for every 300 feet of trench and 2 feet of fill. 
 
 7.3 Lift Thickness:  Lift thickness of trench backfill shall not exceed those allowed in 

the Standard Specifications of Public Works Construction unless the Contractor can 
demonstrate to the Geotechnical Consultant that the fill lift can be compacted to the 
minimum relative compaction by his alternative equipment and method. 

 
7.4 Observation and Testing:  The jetting of the bedding around the conduits shall be 

observed by the Geotechnical Consultant. 
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25.3 cfs

21 cfs
47.8 cfs

47.8-21-25.3=1.5 cfs (Planned)

526.84 ft

POC2
64-47.8= 16.2 CFS (See profile above)
Q50 Prop.= 10.2 cfs (POC 2, from onsite)
Q50 Ex.= 6.91 cfs from onsite

POC 1
Qplanned=1.5 cfs
Q50onsite= 7.73 cfs
Delta 7.73-1.5= + 6.23 cfs

Q50 Ex. = 11.24 cfs from onsite as gutter flow (Area A)
Q50 Prop. = 0 cfs from onsite
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GENERAL DRAINIAGE NOTES 

I. ALL DRAINAGE STRUCTURES SHALL BE CONSTRUCTED 
PERL.A.CO. F.C.D. STANDARD D1RAWINGS UNLESS 
OTHERWISE NOTED. 

2. ALL CATCH BASIN CURB AND 1GUTTER SHALL BE 
CONSTRUCTED PER L.A.CO. R.D. STANDARD PLAN 66--03 
UNLESS OTHERWISE NOTED. 

3. SHAFTS FOR M.H. NO. I SHALL BE CONSTRUCTED PER·' 
NOTE M OF L.A.CO.F.C.D. STANDARD DRAWING NO. 2-D102 
WHEN H IS GIVEN ON PLAN. 

4. A£. PIPE WITH A 0-LOAD 1.5 TUIIIES THE INDICATED R.C.P. 
0-LOAD IS AN ACCEPTABLE ALTERNATE FOR R.C.P. 42" 
OR LESS IN DIAMETER (SEE SPECIAL PROVISIONS). 
EXCEPTIONS AS INDICATED ON PLAN: 

5. THE CONTRACTOR WILL NOTIFY THE L.A.C.F.C.D. 
AREA INSPECTOR AT 226-4206, 24 HOURS 
PRIOR TO COMMENCING CONSTRUCTION. 
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