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Section I Discretionary Permit(s) and Water 
Quality Conditions 
Provide discretionary permit and water quality information. Refer to Section 2.1 in the Technical 
Guidance Document (TGD) available from the Orange County Stormwater Program (ocwatersheds.com). 

Project Infomation 

Permit/Application No. TBD Tract/Parcel Map No. TR 817, Lot 19 

Additional Information/ 
Comments: 

TBD 

Water Quality Conditions 

Water Quality 
Conditions 

(list verbatim) 

The project is subject to the water quality conditions set forth per City of Buena 
Park (Title 13, Chapter 32, Section 30), which requires all new development and 
significant redevelopment projects comply with the requirements of the County 
of Orange Drainage Area Management Plan (DAMP). 

The project drains to city storm drain system and it joins Coyote Creek at the 91 
Freeway. 

Watershed-Based Plan Conditions 

Provide applicable 
conditions from watershed 
- based plans including 
WIHMPs and TMDLS. 

The project lies within the San Gabriel-Coyote Creek Watershed 
(Attachment G). Per the hydromodification susceptibility map, the project 
area is NOT within an area with potential for erosion, habitat, & physical 
structure susceptibility.  

The project area discharges storm water to the public curb and gutter along 
the easterly end of Hoffman Street which discharges to the public storm 
drain line at the intersection of Hoffman Street and San Harco Circle. The 
public storm drain line discharges to the Coyote Creek at the intersection 
of the Coyote Creek and 91 Freeway. The Coyote Creek ultimately 
discharges into the San Gabriel River Reach 1, the San Gabriel River 
Estuary, and the San Pedro Bay Near/Off Shore Zones. 

From Table 2.4 “Summary of the Status of TMDLs for Waterbodies in 
Region 8 and 9” of the TGD the following pollutant affect: 

Coyote Creek: Metals, Pesticides, Total Toxics, pH (other cause), 
Pathogens, Toxic Inorganics (TMDL required) 

San Gabriel River Reach 1: Oil and Grease, pH (other cause) (TMDL 
required) 

San Gabriel River Estuary: Metals, Nutrients, Pathogens, Pesticides, Toxic 
Inorganics, Toxic Organics (TMDL required) 
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San Pedro Bay Near/Off Shore Zones: Pesticides, Toxic Organics, Total 
Toxics (TMDL required) 

The State Water Resources Control Board trash amendments require full 
capture of trash. 
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Section II Project Description 
II.1 Project Description 
Provide a detailed project description including:   

 Project areas;  

 Land uses;  

 Land cover;  

 Design elements; 

 A general description not broken down by drainage management areas (DMAs).  

Include attributes relevant to determining applicable source controls. Refer to Section 2.2 in the TGD 
for information that must be included in the project description.  

Description of Proposed Project  

Development Category 
(Verbatim from WQMP): 

Project falls under priority category 3. Restaurants where the land area of 
development is 5,000 square feet or more including parking area. This 
category is defined as facilities that sell prepared foods and drinks for 
consumption, including stationary lunch counters and refreshment 
stands selling prepared foods and drinks for immediate consumption. 
The project will disturb 99% of the property. As a result, Section 7.II-2.0 
of Model WQMP applies to only the disturbed property. 

Project Area (ft2):  45,045 Number of Dwelling Units:  N/A SIC Code:  5812 

Narrative Project 
Description: 

McDonald’s USA proposes to construct and operate a new McDonald’s 
restaurant at 6201 Lincoln Avenue, Buena Park, CA 90620. In the 
existing condition, the project site is Imperial Burger, a fast-food drive-
thru restaurant. The area is bounded by Lincoln Avenue to the south, 
Hoffman Street to the west, multi-family residential to the north, and 
Buena Park Montessori to the east. There is a screen wall that extends 
along the north and east property line between project site and 
neighboring properties. 

The site is a 1.04-acre property where the site has existing screen walls 
to the north and east. The northern screen wall is within our property 
line and is being protected, so a small area of 0.01-acre north of the wall 
is not being disturbed. Ultimately, a total of 1.03-acre is considered for 
water quality treatment. 

Potential run-on was identified from the eastern property through 
existing wall weep hole was noted. Proposed concrete channel will run 
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east to west to convey run-on to drain to the eastern gutter of Hoffman 
Street as in existing conditions.  

The proposed building will be rectangle-oriented north to south with 
entrances on the south, east faces of the building. The drive-thru 
approach will be on the eastern end of the site and circulation is 
counterclockwise. The drive-thru exit will be to the southern end of the 
site. The building will have a roof-drain system that discharges to the 
surface of the drive-thru and will therefore be included in drainage 
calculations. 

To meet the City of Buena Park’s Water Quality requirements, the site 
has been designed to surface flow storm water runoff into two (2) 
bioretention basins and two (2) drop inlets fitted with BioClean Catch 
Basin Filter Inserts for full trash capture. The drop inlets will capture the 
runoff for the 24-hour 85th percentile storm event and convey it to one 
(1) modular wetland system (MWS). The bioretention basins will 
infiltrate treated flows and water can pond up to 6” before it enters 
overflow device and routed to the MWS. Treated flows and overflow 
from the MWS will be pumped through a proposed parkway drain to 
the eastern gutter of Hoffman Street. 

During storm events larger than the 85th percentile storm event, runoff 
will overflow the proposed MWS via bypass weir and be routed to a 
sump pump. The pump will discharge the flows to a proposed parkway 
drain to the eastern gutter of Hoffman Street. 

Land use at the proposed site will include indoor food preparation, 
cooking, indoor eating area, a drive-thru, and improvements to the 
surface parking and landscaping design. A covered trash enclosure is 
proposed at the northwestern corner of the site. Expected waste will be 
food waste, grease from cooking, leaks from vehicles, landscape waste, 
trash, and debris. Ownership and maintenance of the site are all 
encompassed under McDonald’s USA. 

Project Area 

Pervious Impervious 

Area  

(sq ft) 
Percentage 

Area 

(sq ft) 
Percentage 

Pre-Project Conditions 4,508 10.0 40,537 90.0 

Post-Project Conditions 8,485 18.8 36,560 81.2 
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Drainage 
Patterns/Connections 

In the existing condition, storm water runoff surface flows from the 
southeastern corner to the northwestern corner of the site towards the 
existing gutter of Hoffman Street. Runoff then flows north to the 
intersection of Hoffman Street and San Marco Circle enters the 
southeastern public catch basin, into the public storm drain system, and 
is conveyed to the Coyote Creek. Ultimately discharging into the San 
Gabriel River Reach 1, the San Gabriel River Estuary, and the San Pedro 
Bay Near/Off Shore Zones. 
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II.2 Potential Stormwater Pollutants 
Determine and list expected stormwater pollutants based on land uses and site activities. Refer to 
Section 2.2.2 and Table 2.1 in the TGD for guidance. 

Pollutants of Concern 

Pollutant 

Circle One: 
E=Expected to 
be of concern  

N=Not Expected 
to be of concern 

Additional Information and Comments 

Suspended-Solid/ Sediment E N Expected pollutant due to landscaping on-site. 

Nutrients E N Expected pollutant due to landscaping on-site. 

Heavy Metals E N Expected in a commercial development. 

Pathogens (Bacteria/Virus) E N Expected due to land use involving food. 

Pesticides E N Expected pollutant due to landscaping on-site. 

Oil and Grease E N Expected in a commercial development. 

Toxic Organic Compounds E N Expected in a commercial development. 

Trash and Debris E N Expected in a commercial development. 
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II.3 Hydrologic Conditions of Concern 
Determine if streams located downstream from the project area are determined to be potentially 
susceptible to hydromodification impacts. Refer to Section 2.2.3.1 for NOC or Section 2.2.3.2 for SOC. 

 

 No – Show map 

 

 Yes – Describe applicable hydrologic conditions of concern below. Refer to Section 2.2.3 in the 
TGD. 
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II.4 Post Development Drainage Characteristics 
Describe post development drainage characteristics. Refer to Section 2.2.4 in the TGD. 

 

In the proposed condition, the existing drainage patterns will be maintained. That is, storm water 
runoff from the building roof, parking lot area, drive-thru area, and landscape areas drain via 
surface flow towards and be captured by three (3) on-site drop inlets. 

 

During storm events larger than the 85th percentile storm event, runoff will overflow the proposed 
MWS via bypass weir and be routed to a sump pump. The pump will discharge the flows to a 
proposed parkway drain to the eastern gutter of Hoffman Street. Runoff then flows north to the 
intersection of Hoffman Street and San Marco Circle enters the southeastern public catch basin, 
into the public storm drain system, and is conveyed to the Coyote Creek. Ultimately discharging 
into the San Gabriel River Reach 1, the San Gabriel River Estuary, and the San Pedro Bay Near/Off 
Shore Zones. 

II.5 Property Ownership/Management 
Describe property ownership/management. Refer to Section 2.2.5 in the TGD. 

 

The property owner is Kenneth Skoumbis and Joanne Skoumbis, Trustees of the 2018 Skoumbis 
Family Trust and McDonald’s USA is the tenant of the site and owner of the project. The proposed 
development and BMPs will be maintained by McDonald’s USA through a lease agreement with 
the property owner. The operation and maintenance costs of the BMPs will be incorporated with 
the operating budget for the restaurant. 
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Section III Site Description 
III.1 Physical Setting 
Fill out table with relevant information. Refer to Section 2.3.1 in the TGD. 

Planning Area/ 
Community Name 

Mixed Use Overlay-45 
Commercial 

Location/Address 
6201 Lincoln Avenue 

Buena Park, CA 90620 

Land Use GC – General Commercial 

Zoning CS – Community Shopping 

Acreage 1.03 

Predominant Soil Type B 

III.2 Site Characteristics 
Fill out table with relevant information and include information regarding BMP sizing, suitability, and 
feasibility, as applicable. Refer to Section 2.3.2 in the TGD. 

Precipitation Zone 85th percentile depth is 0.9 inches 

Topography Site is relatively flat (slopes range from 0.5% to 3.5%) 

Drainage 
Patterns/Connections 

To meet the City of Buena Park’s Water Quality requirements, the 
site has been designed to surface flow storm water runoff into two 
(2) bioretention basins and two (2) drop inlets fitted with BioClean 
Catch Basin Filter Inserts for full trash capture. The drop inlets will 
capture the runoff for the 24-hour 85th percentile storm event and 
convey it to one (1) modular wetland system (MWS). The 
bioretention basins will infiltrate treated flows and water can pond 
up to 6” before it enters overflow device and routed to the MWS.  

Treated flows from the MWS will be pumped through a proposed 
parkway drain to the eastern gutter of Hoffman Street. During storm 
events larger than the 85th percentile storm event, runoff will  
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Site Characteristics (continued) 

 

overflow the proposed MWS via bypass weir and be routed to a 
sump pump. The pump will discharge the flows to a proposed 
parkway drain to the eastern gutter of Hoffman Street. Runoff then 
flows north to the intersection of Hoffman Street and San Marco 
Circle enters the southeastern public catch basin, into the public 
storm drain system, and is conveyed to the Coyote Creek. Ultimately 
discharging into the San Gabriel River Reach 1, the San Gabriel River 
Estuary, and the San Pedro Bay Near/Off Shore Zones. 

Soil Type, Geology, and 
Infiltration Properties 

Based on the Web Soil Survey for the site: On-site soils generally 
consist of metz loamy sand. Metz loamy sand is considered group B 
soils, which have a moderate infiltration rate when thoroughly wet. 

Based on the geotechnical report prepared for the site by Leighton 
Consulting, Inc. dated June 3, 2024: On-site soils generally consist of 
artificial fill (from existing development), young alluvium, silt, sand, 
silty sand, and lean clay, extending to the maximum boring 
termination depth of about 51½ below ground surface. One 
infiltration test was performed on-site with 4.74 in/hr. Accounting 
for a safety factor of 3.0, the design infiltration rate is 1.58 in/hr. 

Hydrogeologic 
(Groundwater) Conditions 

According to the North Orange County Mapped Depth to First 
Groundwater Map, Attachment E, groundwater was observed at a 
depth of 5-10 feet below ground surface. 

According to the geotechnical report, groundwater seepage was 
observed at 13.3 and 10 feet below ground surface. 

Geotechnical Conditions 
(relevant to infiltration) 

One infiltration test was performed on-site with 4.74 in/hr. 
Accounting for a safety factor of 3.0, the design infiltration rate is 
1.58 in/hr. Due to the high groundwater encountered at 10 ft below 
ground surface, infiltration is proposed to treat the maximum extent  
while providing sufficient separation between the infiltrating surface 
and groundwater surface. 

Off-Site Drainage 
The site may have run-on from Buena Park Montessori to the 
northeast of the project site through existing wall weep hole. 

Utility and Infrastructure 
Information 

Water, gas, sewer, electrical, and communication lines are located in 
the public right of way adjacent to the site. A new connection will be 
made to all utilities as part of these improvements. 
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III.3 Watershed Description 
Fill out table with relevant information and include information regarding BMP sizing, suitability, 
and feasibility, as applicable. Refer to Section 2.3.3 in the TGD. 

Receiving Waters 
Coyote Creek, San Gabriel River Reach 1, San Gabriel River Estuary, 
San Pedro Bay Near/Off Shore Zones 

303(d) Listed Impairments 
Metals, Pesticides, Total Toxics, pH (other cause), Pathogens, Toxic 
Inorganics, Oil and Grease, Nutrients, Toxic Organics 

Applicable TMDLs 
Metals, Pesticides, Total Toxics, pH (other cause), Pathogens, Toxic 
Inorganics, Oil and Grease, Nutrients, Toxic Organics 

Pollutants of Concern for 
the Project 

Suspended-Solid/Sediment, Nutrients, Heavy Metals, Pathogens 
(Bacteria/Virus), Pesticides, Oil and Grease, Toxic Organic 
Compounds, and Trash and Debris 

Environmentally Sensitive 
and Special Biological 
Significant Areas 

N/A 
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Section IV   Best Management Practices (BMPs) 
IV.1 Project Performance Criteria 
Describe project performance criteria. Several steps must be followed in order to determine what 
performance criteria will apply to a project. These steps include: 

 If the project has an approved WIHMP or equivalent, then any watershed specific criteria 
must be used and the project can evaluate participation in the approved regional or sub-
regional opportunities.  The local Permittee planning or NPDES staff should be consulted 
regarding the existence of an approved WIHMP or equivalent. 

 Determine applicable hydromodification control performance criteria. Refer to Section 7.II-
2.4.2.2 of the Model WQMP. 

 Determine applicable LID performance criteria. Refer to Section 7.II-2.4.3 of the Model WQMP. 
 Determine applicable treatment control BMP performance criteria. Refer to Section 7.II-3.2.2 of 

the Model WQMP. 
 Calculate the LID design storm capture volume for the project. Refer to Section 7.II-2.4.3 of the 

Model WQMP. 
 

(NOC Permit Area only) Is there an approved WIHMP or equivalent 
for the project area that includes more stringent LID feasibility 
criteria or if there are opportunities identified for implementing LID 
on regional or sub-regional basis? 

YES  NO  

If yes, describe WIHMP 
feasibility criteria or 
regional/sub-regional LID 
opportunities. 
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Project Performance Criteria (continued) 

If HCOC exists, 
list applicable 
hydromodification 
control 
performance 
criteria (Section 
7.II-2.4.2.2 in 
MWQMP) 

N/A; there is no HCOC applicable to this project. 

List applicable LID 
performance 
criteria (Section 
7.II-2.4.3 from 
MWQMP) 

 Priority projects must infiltrate, harvest and use, evapotranspire, or 
biotreat / biofilter, the 85th percentile, 24-hour storm event (Design 
Capture Volume) 

 A properly designed biotreatment system may only be considered if 
infiltration, harvest and use, and evapotranspiration (ET) cannot be 
feasibly implemented for the full design capture volume. In this case, 
infiltration, harvest and use, and ET practices must be implemented to the 
greatest extent feasible and biotreatment may be provided for the 
remaining design capture volume. 

List applicable 
treatment control 
BMP performance 
criteria (Section 
7.II-3.2.2 from 
MWQMP)  

If not feasible to meet the LID performance criteria though retention and / 
or biotreatment provided on-site or at a sub-regional / regional scale, then 
treatment control BMPs shall be provided on-site or off-site prior to 
discharge to waters of the US. Sizing of treatment control BMP(s) shall be 
based on either the unmet volume after claiming applicable water quality 
credits, if appropriate (see Section 7.II-3.1 Water Quality Credits) and as 
calculated in TGD Appendix VI. If treatment control BMPs can treat all the 
remaining unmet volume and have a medium to high effectiveness for 
reducing the primary POCs, the project is in compliance; a waiver 
application and participation in an alternative program is not required. 

Calculate LID 
design storm 
capture volume 
for Project. 

Design Capture Flow Calculations: 

Design Storm Depth: 0.90 in 

HSCs (dHSC): 0 in 

Remaining Storm Depth (dremainder): 0.90 in 

Tributary Area: 1.03 Acres 

Impervious (imp): 0.81 unitless 
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Runoff Coefficient: 0.76 unitless (C = (0.75 x imp) + 0.15) 

Time of Concentration from Fig D-1 from OC Hydrology Manual: 6.1 min 

Design intensity (i) from Fig III.4 from OC TGD at Tc = 6.1 min: 0.26 in/hr 

Design Capture flow: 0.203 cfs (Q = C x I x A) 

Provided MWS Flow rate: 0.231 cfs > 0.203 cfs required 

 

Design Capture Volume Calculations: 

Project Tributary Area (A): 1.03 acres 

Project Imperious (imp): 0.81 unitless 

Runoff Coefficient (C): 0.76 unitless (C = (0.75 x imp) + 0.15) 

Design Capture Volume: 2,549 cu-ft (DCV = (C x dremainder x A x 43,560 x 
(1/12)) 
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IV.2.  SITE DESIGN AND DRAINAGE PLAN 

Describe site design and drainage plan including 
 A narrative of site design practices utilized or rationale for not using practices;  
 A narrative of how site is designed to allow BMPs to be incorporated to the MEP 
 A table of DMA characteristics and list of LID BMPs proposed in each DMA. 
 Reference to the WQMP plot plan. 
 Calculation of Design Capture Volume (DCV) for each drainage area. 
 A listing of GIS coordinates for LID and Treatment Control BMPs (unless not required by 

local jurisdiction). 
Refer to Section 2.4.2 in the TGD. 

To meet the City of Buena Park’s Water Quality requirements, the site has been designed to surface 
flow storm water runoff into two (2) bioretention basins and two (2) drop inlets fitted with 
BioClean Catch Basin Filter Inserts for full trash capture. The drop inlets will capture the runoff for 
the 24-hour 85th percentile storm event and convey it to one (1) modular wetland system (MWS). 
The bioretention basins will infiltrate treated flows and water can pond up to 6” before it enters 
overflow device and routed to the MWS. Treated flows and overflow from the MWS will be 
pumped through a proposed parkway drain to the eastern gutter of Hoffman Street. 
 
Three (3) DMAs, labeled as DMA 1, 2, and 3 in Attachment B, is proposed for the total drainage 
area of 1.03-acre or 45,045 sq-ft. No Hydrologic Source Control is proposed, so our design storm 
depth remains the same as 0.90 inch. The design flow rate is 0.203 cfs for 1.03-acre at our property 
location with 79.9% impervious surface. Runoff within DMA 1 is treated with a MWS that has 0.231 
cfs flow rate capacity. Runoff within DMA 2 and 3 are treated with their respective bioretention 
basins where treated flows infiltrate the soil. 
 
Due to the high groundwater, encountered at 10 ft below ground surface, and limited available 
locations for bioretention basins, we proposed to infiltrate to the maximum extent feasible while 
meeting the groundwater separation for infiltration BMPs recommended in the OC TGD. Overflow 
will enter the bioretention basin overflow device and will be routed to the MWS. 
 
The Design Capture Volume (DCV) is 2,549 cu-ft but is treated between the two bioretention basins 
and the MWS. The bioretention basin in DMA 2 can treat 736 cu-ft, bioretention basin in DMA 3 
can treat 530 cu-ft, and the remaining 1,283 cu-ft is treated by the MWS. The proposed MWS 
location is approximately 33.833, -118.025. The two bioretention basins’ locations are approximately 
33.831, -118.024 and 33.832, -118.025. 
 
Design Capture Flow Calculations: 
Design Storm Depth: 0.90 in 
HSCs (dHSC): 0 in 
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Remaining Storm Depth (dremainder): 0.90 in 
Tributary Area: 1.03 Acres 
Impervious (imp): 0.81 unitless 
Runoff Coefficient: 0.76 unitless (C = (0.75 x imp) + 0.15) 
Time of Concentration from Fig D-1 from OC Hydrology Manual: 6.1 min 
Design intensity (i) from Fig III.4 from OC TGD at Tc = 6.1 min: 0.26 in/hr 
Design Capture Flow: 0.203 cfs (Q = C x I x A) 
 
Design Capture Volume Calculations: 
Project Tributary Area (A): 1.03 acres 
Project Imperious (imp): 0.81 unitless 
Runoff Coefficient (C): 0.76 unitless (C = (0.75 x imp) + 0.15) 
Design Capture Volume: 2,549 cu-ft (DCV = (C x dremainder x A x 43,560 x (1/12)) 
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IV.3 LID BMP SELECTION AND PROJECT CONFORMANCE ANALYSIS 

Each sub-section below documents that the proposed design features conform to the applicable 
project performance criteria via check boxes, tables, calculations, narratives, and/or references to 
worksheets. Refer to Section 2.4.2.3 in the TGD for selecting LID BMPs and Section 2.4.3 in the TGD for 
conducting conformance analysis with project performance criteria. 

IV.3.1 Hydrologic Source Controls  
If required HSCs are included, fill out applicable check box forms.  If the retention criteria are 
otherwise met with other LID BMPs, include a statement indicating HSCs not required. 

Name Included? 

Localized on-lot infiltration  

Impervious area dispersion (e.g. roof top 
disconnection) 

 

Street trees (canopy interception)  

Residential rain barrels (not actively managed)  

Green roofs/Brown roofs  

Blue roofs  

Impervious area reduction (e.g. permeable 
pavers, site design) 

 

Other:         

Other:         

Other:         

Other:         

Other:         

Other:         

Other:         

Other:         
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IV.3.2 Infiltration BMPs 
Identify infiltration BMPs to be used in project.  If design volume cannot be met state why BMPs 
cannot be met 

Name Included? 

Bioretention without underdrains  

Rain gardens  

Porous landscaping  

Infiltration planters  

Retention swales  

Infiltration trenches  

Infiltration basins  

Drywells  

Subsurface infiltration galleries  

French drains  

Permeable asphalt  

Permeable concrete  

Permeable concrete pavers  

Other:         

Other:         

Show calculations below to demonstrate if the LID Design Storm Capture Volume can be met with infiltration 
BMPs.  If not document how much can be met with infiltration and document why it is not feasible to meet 
the full volume with infiltration BMPs. 

Based on the Geotechnical Report prepared by Leighton Consulting, Inc. dated June 3, 2024, on-site 
groundwater seepage was observed at 13.3 and 10 ft below ground surface. We follow the Geotechnical 
Report's use of 10 ft below ground surface for our design. Our site has portions of fill and cut, which were 
considered in BMP selection and placement. Our site is not suitable for infiltration BMPs requiring a 10 ft 
groundwater separation as they would need to be on surface, very shallow, and therefore have very low 
infiltration capacity. We are unable to meet the full Design Capture Volume (DCV) (2,549 cu-ft) and meet 5 
ft groundwater separation with the proposed site, so we propose to treat to the maximum extent feasible 
volume for our site, which is about 1,266 cu-ft total between two (2) bioretention areas without underdrains. 
The remaining 1,283 cu-ft of the DCV will be treated by one (1) Modular Wetland System (MWS), a 
proprietary vegetated biotreatment system. Calculation for DCV below: 

Project Tributary Area (A): 1.03 acres 
Project Imperious (imp): 0.81 unitless 
Runoff Coefficient (C): 0.76 unitless (C = (0.75 x imp) + 0.15) 
Design Capture Volume: 2,549 cu-ft (DCV = (C x dremainder x A x 43,560 x (1/12)) 
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IV.3.3 Evapotranspiration, Rainwater Harvesting BMPs 
If the full Design Storm Capture Volume cannot be met with infiltration BMPs, describe any 
evapotranspiration, rainwater harvesting BMPs. 

Name Included? 

All HSCs; See Section IV.3.1  

Surface-based infiltration BMPs  

Biotreatment BMPs  

Above-ground cisterns and basins  

Underground detention  

Other:         

Other:         

Other:         

Show calculations below to demonstrate if the LID Design Strom Capture Volume can be met with 
evapotranspiration, rainwater harvesting BMPs  in combination with infiltration BMPs.  If not 
document how much can be met with either infiltration BMPs, evapotranspiration, rainwater 
harvesting BMPs, or a combination, and document why it is not feasible to meet the full volume 
with either of these BMPs categories. 

Evapotranspiration, Rainwater Harvesting BMP’s are not proposed onsite as there is insufficient irrigation 
demand onsite. 
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IV.3.4 Biotreatment BMPs 
If the full Design Storm Capture Volume cannot be met with infiltration BMPs, and/or 
evapotranspiration and rainwater harvesting BMPs, describe biotreatment BMPs. Include sections 
for selection, suitability, sizing, and infeasibility, as applicable.  

Name  Included? 

Bioretention with underdrains  

Stormwater planter boxes with underdrains  

Rain gardens with underdrains  

Constructed wetlands  

Vegetated swales  

Vegetated filter strips  

Proprietary vegetated biotreatment systems   

Wet extended detention basin  

Dry extended detention basins  

Other:         

Other:         

Show calculations below to demonstrate if the LID Design Strom Capture Volume can be met with 
infiltration, evapotranspiration, rainwater harvesting and/or biotreatment BMPs.  If not document 
how much can be met with either infiltration BMPs, evapotranspiration, rainwater harvesting 
BMPs, or a combination, and document why it is not feasible to meet the full volume with either of 
these BMPs categories. 

The proposed Modular Wetlands System will be sized to provide treatment for the 85th percentile storm. 
Calculation for Design Capture Flow rate is provided below: 

Design Storm Depth: 0.90 in 
HSCs (dHSC): 0 in 
Remaining Storm Depth (dremainder): 0.90 in 
Tributary Area: 1.03 Acres 
Impervious (imp): 0.81 unitless 
Runoff Coefficient: 0.76 unitless (C = (0.75 x imp) + 0.15) 
Time of Concentration from Fig D-1 from OC Hydrology Manual: 6.1 min 
Design intensity (i) from Fig III.4 from OC TGD at Tc = 6.1 min: 0.26 in/hr 
Design Capture Flow for site: 0.203 cfs (Q = C x I x A) 
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IV.3.5 Hydromodification Control BMPs 
Describe hydromodification control BMPs. See Section 5 TGD.  Include sections for selection, 
suitability, sizing, and infeasibility, as applicable. Detail compliance with Prior Conditions of 
Approval. 

Hydromodification Control BMPs 

BMP Name BMP Description 
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IV.3.6 Regional/Sub-Regional LID BMPs  
Describe regional/sub-regional LID BMPs in which the project will participate. Refer to Section 7.II-
2.4.3.2 of the Model WQMP.  

 

Regional/Sub-Regional LID BMPs 

Not applicable to this project. 

IV.3.7 Treatment Control BMPs 
Treatment control BMPs can only be considered if the project conformance analysis indicates that it is not 
feasible to retain the full design capture volume with LID BMPs. Describe treatment control BMPs including 
sections for selection, sizing, and infeasibility, as applicable.    

Treatment Control BMPs 

BMP Name BMP Description 

Bio-Clean Drop Inlet Filter 
Bio-Clean drop inlet filters will be installed at all on-site catch 
basins to meet the State Board full trash capture requirements. 
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IV.3.8 Non-structural Source Control BMPs 
Fill out non-structural source control check box forms or provide a brief narrative explaining if non-
structural source controls were not used. 

Non-Structural Source Control BMPs 

Identifier Name 

Check One 
If not applicable, state brief 

reason Included 
Not 

Applicable 

N1 
Education for Property Owners, 
Tenants and Occupants 

  

Owner shall familiarize 
him/herself with the contents 
of this WQMP and furnish 
copies of BMP factsheets to all 
future tenants. 

N2 
Activity Restrictions 

  
No activity restrictions planned 
for site. 

N3 

Common Area Landscape 
Management 

  

Landscape crews contracted 
shall inspect irrigation system 
and health of landscaping and 
shall report all repairs or 
problems to owner. Routine 
landscaping maintenance shall 
be done according to CASQC 
SC-73 fact sheet. 

N4 

BMP Maintenance 

  

The building site owners or 
contracted license crews shall 
inspect the infiltration basins 
after each landscape procedure 
and shall report all drainage 
problems to owner. The owner 
shall also check the basins for 
erosion and sediment buildup 
and standing water 48 hours 
after storm events.   

Building site owner or 
contracted maintenance crew 
shall inspect underground 
infiltration system annually 
prior to the rainy season. 
Sediment buildup shall be 
removed as necessary.   

The filter in the inlet shall be 
inspected annually and 
replaced as necessary.   

Building site owner or 
contracted maintenance crew 
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shall inspect the underground 
infiltration system annually 
prior to the rainy season.   

BMP maintenance shall be 
performed per the schedule in 
Form 5-1 of this WQMP. 

N5 Title 22 CCR Compliance (How 
development will comply) 

  
No hazardous waste is defined 
for site. 

N6 
Local Industrial Permit Compliance 

  
Not fuel dispensing or other 
area of concern to public 
property. 

N7 
Spill Contingency Plan 

  
No hazardous materials 
expected on-site. 

N8 Underground Storage Tank 
Compliance 

  
No underground storage tank 
on-site. 

N9 
Hazardous Materials Disclosure 
Compliance 

  No hazardous materials on-site. 

N10 
Uniform Fire Code Implementation 

  
All fire code requirements shall 
be implemented, regardless of 
product stored. 

N11 

Common Area Litter Control 

  

A program shall be 
implemented to pick up litter 
and sweep and clean the 
existing trash enclosures on a 
daily basis. Trash enclosures 
are designed to divert all flows 
around the enclosure. All 
dumpsters will have lids 
installed and will be inspected 
to ensure that the dumpsters 
remain covered and leak-proof. 
The owner shall ensure tenants 
contract with a refuse company 
to have the dumpsters emptied 
on a weekly basis, at a 
minimum. 

N12 

Employee Training 

  

Property owner shall establish 
an educational program for site 
employees and contractors to 
inform and train personnel 
engaged in maintenance 
activities regarding the impact 
of dumping oil, paint, solvents, 
or other potentially harmful 
chemicals into the storm drain 
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system; the use of fertilizers 
and pesticides in landscaping 
maintenance practices; and the 
impacts of litter and improper 
waste disposal. 

N13 Housekeeping of Loading Docks   No loading docks. 

N14 

Common Area Catch Basin Inspection 

  

The on-site catch basins shall be 
inspected monthly during the 
rainy season (October-May) 
and before and after each storm 
to ensure proper operation. The 
owner shall contract with a 
qualified landscape contractor 
to inspect and clean out 
accumulation of trash, litter, 
and sediment and check for 
evidence of illegal dumping of 
waste materials into on-site 
drains. 

N15 

Street Sweeping Private Streets and 
Parking Lots 

  

Parking lots shall be swept 
weekly to prevent sediment, 
garden waste, and trash, or 
other pollutants from entering 
on-site drains and public storm 
channels. Sweeping will be 
done by a landscape contractor 
or other contractor provided by 
the owner. 

N16 Retail Gasoline Outlets   No gasoline outlets. 
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IV.3.9 Structural Source Control BMPs 
Fill out structural source control check box forms or provide a brief narrative explaining if 
Structural source controls were not used. 

Structural Source Control BMPs 

Identifier Name 

Check One 
If not applicable, state brief 

reason Included 
Not 

Applicable 

S1 Provide storm drain system stenciling 
and signage 

        

S2 
Design and construct outdoor material 
storage areas to reduce pollution 
introduction 

  
No outdoor material storage 
proposed 

S3 
Design and construct trash and waste 
storage areas to reduce pollution 
introduction 

        

S4 
Use efficient irrigation systems & 
landscape design, water conservation, 
smart controllers, and source control 

        

S5 
Protect slopes and channels and 
provide energy dissipation 

  
No slopes / channels to be 
disturbed as part of this project. 

 
Incorporate requirements applicable to 
individual priority project categories 
(from SDRWQCB NPDES Permit) 

        

S6 Dock areas   No dock areas proposed 

S7 Maintenance bays   No maintenance bays proposed 

S8 Vehicle wash areas   No vehicle wash areas proposed 

S9 Outdoor processing areas   
No outdoor processing areas 
proposed 

S10 Equipment wash areas   
No equipment wash areas 
proposed 

S11 Fueling areas   No fueling areas proposed 

S12 Hillside landscaping   No hillside landscaping proposed 

S13 
Wash water control for food 
preparation areas 

  
Wash water for food preparation 
areas will be discharged to the on-
site grease interceptor. 

S14 Community car wash racks   
No community car wash racks 
proposed 
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IV.4 ALTERNATIVE COMPLIANCE PLAN (IF APPLICABLE) 

IV.4.1 Water Quality Credits 
Determine if water quality credits are applicable for the project. Refer to Section 3.1 of the Model 
WQMP for description of credits and Appendix VI of the TGD for calculation methods for applying water 
quality credits. 

Description of Proposed Project 
Project Types that Qualify for Water Quality Credits (Select all that apply):   

Redevelopment 
projects that reduce the 
overall impervious 
footprint of the project 
site. 

Brownfield redevelopment, meaning 
redevelopment, expansion, or reuse of real 
property which may be complicated by the 
presence or potential presence of hazardous 
substances, pollutants or contaminants, and 
which have the potential to contribute to 
adverse ground or surface WQ if not 
redeveloped. 

 Higher density development projects which 
include two distinct categories (credits can only 
be taken  for one category): those with more 
than seven units per acre of development 
(lower credit allowance); vertical density 
developments, for example, those with a Floor 
to Area Ratio (FAR) of 2 or those having more 
than 18 units per acre (greater credit allowance). 

 Mixed use development, such as a 
combination of residential, commercial, 
industrial, office, institutional, or other land 
uses which incorporate design principles 
that can demonstrate environmental benefits 
that would not be realized through single 
use projects (e.g. reduced vehicle trip traffic 
with the potential to reduce sources of water 
or air pollution). 

 Transit-oriented developments, such as a mixed 
use residential or commercial area designed to 
maximize access to public transportation; similar to 
above criterion, but where the development center is 
within one half mile of a mass transit center (e.g. 
bus, rail, light rail or commuter train station). Such 
projects would not be able to take credit for both 
categories, but may have greater credit assigned 

 Redevelopment 
projects in an established 
historic district, historic 
preservation area, or 
similar significant city 
area including core City 
Center areas (to be 
defined through 
mapping). 

Developments with 
dedication of undeveloped 
portions to parks, 
preservation areas and 
other pervious uses. 

 
Developments 
in a city center 
area. 

 
Developments 
in historic 
districts or 
historic 
preservation 
areas. 

 Live-work developments, a 
variety of developments 
designed to support residential 
and vocational needs together – 
similar to criteria to mixed use 
development; would not be able 
to take credit for both categories. 

In-fill projects, the 
conversion of empty lots 
and other underused 
spaces into more 
beneficially used spaces, 
such as residential or 
commercial areas. 

Calculation of 
Water Quality 
Credits 

(if applicable) 
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IV.4.2 Alternative Compliance Plan Information 
Describe an alternative compliance plan (if applicable). Include alternative compliance obligations 
(i.e., gallons, pounds) and describe proposed alternative compliance measures. Refer to Section 7.II 
3.0 in the WQMP. 

There are no applicable alternative compliance plans required for this site. 
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Section V Inspection/Maintenance 
Responsibility for BMPs 
Fill out information in table below. Prepare and attach an Operation and Maintenance Plan.  
Identify the mechanism through which BMPs will be maintained. Inspection and maintenance 
records must be kept for a minimum of five years for inspection by the regulatory agencies. Refer to 
Section 7.II 4.0 in the Model WQMP. 

BMP Inspection/Maintenance 

BMP 
Reponsible 

Party(s) 

Inspection/ 
Maintenance 

Activities 
Required 

Minimum 
Frequency of 

Activities 

Bio-Clean Catch 
Basin Filter Insert 

Owner 
Refer to Operations 
and Maintenance in 
Appendix J 

Quarterly and at least 
once before the 
beginning of the 
raining season 
(October 1st) 

Modular Wetlands Owner 
Refer to Operations 
and Maintenance in 
Appendix J 

Quarterly and at least 
once before the 
beginning of the 
raining season 
(October 1st) 

“No Dumping” Storm 
Drain Stencil 

Owner 
Replace existing 
stencilling 

As-needed 

Nl - Education for 
Property Owners, 

Tenants and 
Occupants 

Owner 

The owner shall 
employ an educational 
program to staff 
encompassing 
importance of 
stormwater 
management and BMP 
implementation. 

Upon initial 
employment; 
Annually thereafter 
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N2 – Activity 
Restrictions 

Owner 

The Project will 
establish the following 
policies prohibiting 
activities during 
operations. 

 Prohibit discharge 
of fertilizer, 
pesticide, or animal 
waste to street or 
storm drain. 

 Prohibit blowing or 
sweeping of debris 
(leaf litter, grass 
clippings, litter, 
etc.) into street or 
storm drain. 

 Require dumpster 
lid to be closed at 
all times. 

 Prohibit discharge 
of paint or masonry 
waste to street or 
storm drain 

 Prohibit vehicle 
washing, 
maintenance, or 
repair on premises. 

Varies by BMP 

N3 - Common Area 

Landscape 
Management 

Owner 

The owner shall direct 
maintenance staff to 
employ landscaping 
practices be 
consistent with the 
City of Santa Ana 
requirements for use 
of fertilizer, 
pesticides, and City 
ordinances for water 
conservation. 

Quarterly, as seasons 
change 

N4-BMP 
Maintenance 

Owner 

The following BMPs 
and practices shall be 
employed and 
regularly maintained: 
Site Design BMPs 
• SD-10 Site Design & 

Varies by BMP 
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Landscape Planning 
• SD-12 Efficient 
Irrigation 
• SD-13 Storm Drain 
Signage 
• SD-32 Trash Storage 
Areas Source Control 
BMPs 
• SC-10 Non-
Stormwater 
Discharges 
• SC-11 Spill 
Prevention, Control 
and Cleanup 
• SC-41 Building and 
Grounds Maintenance 
• SC-44 Drainage 
System Maintenance 

N10 Uniform Fire 
Code 

Implementation 
Owner 

• Fire riser is located 
at the northwest 
corner of the building.  
• Sewer cleanout is 
located on the north 
face of the building.  
• During a fire 
sprinkler test, the fire 
riser discharge shall 
be connected by a 
hose to the sewer 
cleanout. 
• See the note in Fact 
Sheet SC-41 “Building 
and Ground 
Maintenance”  

Regularly (2 times a 
year minimum) or as 
determined necessary. 

N12 Employee 
Training 

Owner 

The owner shall 
employ an educational 
program to staff 
encompassing 
importance of 
stormwater 
management and BMP 
implementation. 

Upon initial 
employment; 
Annually thereafter 
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N14 Common Area 
Catch Basin 
Inspection 

Owner 

• Immediate repair of 
any deterioration 
threatening structural 
integrity. 
• Cleaning as 
frequently as 
necessary to prevent 
from reaching 40% 
full 
• Inspect and 
repair/replace 
stencilling as 
necessary 
• Clean catch 
basins/inlets before 
wet season to remove 
sediments and debris 
accumulated during 
the summer 
• Conduct inspections 
more frequently 
during the wet season 
for problem areas 
where sediment or 
trash accumulates 
more often. Clean and 
repair as needed.  
• Keep accurate logs 
of the number of catch 
basins cleaned 
• Store waste 
collected from 
cleaning activities of 
the drainage system in 
appropriate 
containers or 
temporary storage 
sites in a manner that 
prevents discharge to 
the storm drain 
• Dewater the wastes 
if necessary. Properly 
dispose of de-watered 
material. 

Quarterly, as seasons 
change 
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N15 Street Sweeping 
Private Streets and 

Parking Lots 
Owner 

• Plaza, sidewalks, and 
parking lots shall be 
swept regularly to 
prevent accumulation 
of litter and debris 
• All paved surfaces 
must be power 
cleaned at least one 
time a year or more as 
required to prevent 
polluted runoff.  
• Debris from 
pressure washing 
shall be collected to 
prevent entry into the 
storm drain system. 
Washwater containing 
any cleaning agent or 
degreaser shall be 
collected and 
discharged to the 
sanitary sewer and 
not discharged to a 
storm drain.  
• See Fact Sheets SC-
43 “Parking/Storage 
Area Maintenance” 
and SC-70 “Road and 
Street Maintenance”  

Daily 
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Section VI  Site Plan and Drainage Plan 
VI.1 SITE PLAN AND DRAINAGE PLAN  

Include a site plan and drainage plan sheet set containing the following minimum information: 

 Project location 
 Site boundary 
 Land uses and land covers, as applicable 
 Suitability/feasibility constraints 
 Structural BMP locations 
 Drainage delineations and flow information 
 Drainage connections 
 BMP details 

VI.2 ELECTRONIC DATA SUBMITTAL 

WQMP documents must be submitted to the City of Buena Park www.Box.com account for review. 
These documents shall be submitted in a PDF format. Format must not require specialized software 
to open. 
 
If the local jurisdiction requires specialized electronic document formats (CAD, GIS) to be 
submitted, this section will be used to describe the contents (e.g., layering, nomenclature, 
georeferencing, etc.) of these documents so that they may be interpreted efficiently and accurately. 
 
Each approved WQMP (including BMP Exhibit, Operations and Maintenance (O&M) Plan, and 
Appendices) shall be recorded in the Orange County Clerk-Recorder’s Office, prior to close-out of 
grading and/or building permit.  Educational Materials are not required to be included. 
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Section VII Educational Materials 
Refer to the OC Stormwater Program (ocwatersheds.com) for a library of materials available. For 
the copy submitted to the Permittee, only attach the educational materials specifically applicable to 
the project. Other materials specific to the project may be included as well and must be attached. 

Education Materials 

Residential Material 

(http://www.ocwatersheds.com) 

Check If 

Applicable 

Business Material 

(http://www.ocwatersheds.com) 

Check If 

Applicable 

The Ocean Begins at Your Front Door  Tips for the Automotive Industry  

Tips for Car Wash Fund-raisers  Tips for Using Concrete and Mortar  

Tips for the Home Mechanic  Tips for the Food Service Industry  

Homeowners Guide for Sustainable 
Water Use 

 Proper Maintenance Practices for Your 
Business 

 

Household Tips  

Other Material 
Check If 

Attached Proper Disposal of Household 
Hazardous Waste 

 

Recycle at Your Local Used Oil 
Collection Center (North County) 

 IC 7 - Tips for Landscape Maintenance  

Recycle at Your Local Used Oil 
Collection Center (Central County) 

 
IC 15 - Tips for Parking and Storage 
Area Maintenance 

 

Recycle at Your Local Used Oil 
Collection Center (South County) 

 IC 21 - Waste Handling and Disposal  

Tips for Maintaining a Septic Tank 
System 

 
IC 22 – Eating and Drinking 
Establishments 

 

Responsible Pest Control  IC 23 – Fire Sprinkler Testing  

Sewer Spill         

Tips for the Home Improvement Projects         

Tips for Horse Care         
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IC7.  LANDSCAPE MAINTENANCE  
MINIMUM BEST MANAGEMENT PRACTICES 

Pollution Prevention/Good Housekeeping 
• Properly store and dispose of gardening wastes.   
• Use mulch or other erosion control measures on 

exposed soils. 
• Properly manage irrigation and runoff.   
• Properly store and dispose of chemicals.   
• Properly manage pesticide and herbicide use.  
• Properly manage fertilizer use.  
Stencil storm drains 
Training 
• Train employees on these BMPs, storm water 

discharge prohibitions, and wastewater discharge 
requirements. 

• Provide on-going employee training in pollution 
prevention. 

 
Best Management Practices (BMPs) 
 
A BMP is a technique, measure or structural control that is 
used for a given set of conditions to improve the quality of 
the stormwater runoff in a cost effective manner1.  The 
minimum required BMPs for this activity are outlined in the 
box to the right.  Implementation of pollution 
prevention/good housekeeping measures may reduce or 
eliminate the need to implement other more costly or 
complicated procedures.  Proper employee training is key 
to the success of BMP implementation. 
  
The BMPs outlined in this fact sheet target the following 
pollutants: 
 

Targeted Constituents 
Sediment x 
Nutrients x 
Floatable Materials x 
Metals  
Bacteria x 
Oil & Grease  
Organics & Toxicants  
Pesticides x 
Oxygen Demanding x 

 
Provided below are specific procedures associated with each of the minimum BMPs along with procedures for 
additional BMPs that should be considered if this activity takes place at a facility located near a sensitive 
waterbody.  In order to meet the requirements for medium and high priority facilities, the owners/operators must 
select, install and maintain appropriate BMPs on site.  Since the selection of the appropriate BMPs is a site-
specific process, the types and numbers of additional BMPs will vary for each facility.  
 
1. Take steps to reduce landscape maintenance requirements. 

• Where feasible, retain and/or plant native vegetation with features that are determined to be 
beneficial.  Native vegetation usually requires less maintenance than planting new vegetation. 

• When planting or replanting consider using low water use flowers, trees, shrubs, and groundcovers. 
• Consider alternative landscaping techniques such as naturescaping and xeriscaping.  

2. Properly store and dispose of gardening wastes.   
• Dispose of grass clippings, leaves, sticks, or other collected vegetation as garbage at a permitted 

landfill or by composting.   
• Do not dispose of gardening wastes in streets, waterways, or storm drainage systems.   
• Place temporarily stockpiled material away from watercourses and storm drain inlets, and berm 

and/or cover. 
3. Use mulch or other erosion control measures on exposed soils. 
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4. Properly manage irrigation and runoff.   
• Irrigate slowly or pulse irrigate so the infiltration rate of the soil is not exceeded.   
• Inspect irrigation system regularly for leaks and to ensure that excessive runoff is not occurring.    
• If re-claimed water is used for irrigation, ensure that there is no runoff from the landscaped area(s). 
• If bailing of muddy water is required (e.g. when repairing a water line leak), do not put it in the storm 

drain; pour over landscaped areas. 
• Use automatic timers to minimize runoff. 
• Use popup sprinkler heads in areas with a lot of activity or where pipes may be broken.  Consider 

the use of mechanisms that reduce water flow to broken sprinkler heads. 
5. Properly store and dispose of chemicals.   

• Implement storage requirements for pesticide products with guidance from the local fire department 
and/or County Agricultural Commissioner.   

• Provide secondary containment for chemical storage.   
• Dispose of empty containers according to the instructions on the container label.   
• Triple rinse containers and use rinse water as product.   

6. Properly manage pesticide and herbicide use.  
• Follow all federal, state, and local laws and regulations governing the use, storage, and disposal of 

pesticides and herbicides and training of applicators and pest control advisors. 
• Follow manufacturers’ recommendations and label directions. 
• Use pesticides only if there is an actual pest problem (not on a regular preventative schedule).  

When applicable use less toxic pesticides that will do the job.  Avoid use of copper-based pesticides 
if possible.  Use the minimum amount of chemicals needed for the job.  

• Do not apply pesticides if rain is expected or if wind speeds are above 5 mph. 
• Do not mix or prepare pesticides for application near storm drains.  Prepare the minimum amount of 

pesticide needed for the job and use the lowest rate that will effectively control the targeted pest.   
• Whenever possible, use mechanical methods of vegetation removal rather than applying herbicides.  

Use hand weeding where practical. 
• Do not apply any chemicals directly to surface waters, unless the application is approved and 

permitted by the state.  Do not spray pesticides within 100 feet of open waters.   
• Employ techniques to minimize off-target application (e.g. spray drift) of pesticides, including 

consideration of alternative application techniques.   
• When conducting mechanical or manual weed control, avoid loosening the soil, which could lead to 

erosion.   
• Purchase only the amount of pesticide that you can reasonably use in a given time period. 
• Careful soil mixing and layering techniques using a topsoil mix or composted organic material can 

be used as an effective measure to reduce herbicide use and watering. 
7. Properly manage fertilizer use.  

• Follow all federal, state, and local laws and regulations governing the use, storage, and disposal of 
fertilizers. 

• Follow manufacturers’ recommendations and label directions. 
• Employ techniques to minimize off-target application (e.g. spray drift) of fertilizer, including 

consideration of alternative application techniques.  Calibrate fertilizer distributors to avoid 
excessive application. 

• Periodically test soils for determining proper fertilizer use. 
• Fertilizers should be worked into the soil rather than dumped or broadcast onto the surface. 
• Sweep pavement and sidewalk if fertilizer is spilled on these surfaces before applying irrigation 

water. 
• Use slow release fertilizers whenever possible to minimize leaching 
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8. Incorporate the following integrated pest management techniques where appropriate: 
• Mulching can be used to prevent weeds where turf is absent. 
• Remove insects by hand and place in soapy water or vegetable oil.  Alternatively, remove insects 

with water or vacuum them off the plants. 
• Use species-specific traps (e.g. pheromone-based traps or colored sticky cards). 
• Sprinkle the ground surface with abrasive diatomaceous earth to prevent infestations by soft-bodied 

insects and slugs.  Slugs also can be trapped in small cups filled with beer that are set in the ground 
so the slugs can get in easily. 

• In cases where microscopic parasites, such as bacteria and fungi, are causing damage to plants, 
the affected plant material can be removed and disposed of (pruning equipment should be 
disinfected with bleach to prevent spreading the disease organism). 

• Small mammals and birds can be excluded using fences, netting, and tree trunk guards. 
• Promote beneficial organisms, such as bats, birds, green lacewings, ladybugs, praying mantis, 

ground beetles, parasitic nematodes, trichogramma wasps, seedhead weevils, and spiders that 
prey on detrimental pest species. 

 
Training 

1. Train employees on these BMPs, storm water discharge prohibitions, and wastewater discharge 
requirements. 

2. Educate and train employees on the use of pesticides and pesticide application techniques.  
Only employees properly trained to use pesticides can apply them. 

3. Train and encourage employees to use integrated pest management techniques.  
4. Train employees on proper spill containment and cleanup. 

• Establish training that provides employees with the proper tools and knowledge to immediately 
begin cleaning up a spill.   

• Ensure that employees are familiar with the site’s spill control plan and/or proper spill cleanup 
procedures.   

• Fact sheet IC17 discusses Spill Prevention and Control in detail. 
5. Establish a regular training schedule, train all new employees, and conduct annual refresher 

training. 
6. Use a training log or similar method to document training. 

 
Stencil storm drains 
Storm drain system signs act as highly visible source controls that are typically stenciled directly adjacent to 
storm drain inlets.  Stencils should read “No Dumping Drains to Ocean”. 
 
References  
California Storm Water Best Management Practice Handbook.  Industrial and Commercial.  2003.  
www.cabmphandbooks.com 
California Storm Water Best Management Practice Handbooks.  Industrial/Commercial Best Management 
Practice Handbook.  Prepared by Camp Dresser& McKee, Larry Walker Associates, Uribe and Associates, 
Resources Planning Associates for Stormwater Quality Task Force.  March 1993. 
King County Stormwater Pollution Control Manual.  Best Management Practices for Businesses.  King County 
Surface Water Management.  July 1995.  On-line: http://dnr.metrokc.gov/wlr/dss/spcm.htm
Stormwater Management Manual for Western Washington.  Volume IV Source Control BMPs.  Prepared by 
Washington State Department of Ecology Water Quality Program.  Publication No. 99-14.  August 2001. 

IC7 Landscape Maintenance  3 

http://dnr.metrokc.gov/wlr/dss/spcm.htm


Water Quality Handbook for Nurseries.  Oklahoma Cooperative Extension Service.  Division of Agricultural 
Sciences and Natural Resources.  Oklahoma State University.  E-951.  September 1999. 
 
For additional information contact: 
 
County of Orange/ OC Watersheds 
Main: (714) 955-0600 
24 hr Water Pollution Hotline: 1-877-89-SPILL 
or visit our website at www.ocwatersheds.com
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IC15. PARKING AND STORAGE AREA MAINTENANCE    
 
Best Management Practices (BMPs) 
 MINIMUM BEST MANAGEMENT PRACTICES 

Pollution Prevention/Good Housekeeping 
• Conduct regular cleaning.   
• Properly collect and dispose of wash water. 
• Keep the parking and storage areas clean and 

orderly.   
• Use absorbent materials and properly dispose of 

them when cleaning heavy oily deposits. 
• When conducting surface repair work cover 

materials and clean paintbrushes and tools 
appropriately. 

Stencil storm drains 
Training 
• Train employees on these BMPs, storm water 

discharge prohibitions, and wastewater discharge 
requirements. 

• Provide on-going employee training in pollution 
prevention. 

 

A BMP is a technique, measure or structural control that is 
used for a given set of conditions to improve the quality of 
the stormwater runoff in a cost effective manner1.  The 
minimum required BMPs for this activity are outlined in the 
box to the right.  Implementation of pollution 
prevention/good housekeeping measures may reduce or 
eliminate the need to implement other more costly or 
complicated procedures.  Proper employee training is key 
to the success of BMP implementation. 
  
The BMPs outlined in this fact sheet target the following 
pollutants: 
 

Targeted Constituents 
Sediment x 
Nutrients x 
Floatable Materials x 
Metals x 
Bacteria x 
Oil & Grease x 
Organics & Toxicants x 
Pesticides x 
Oxygen Demanding x 

 
Provided below are specific procedures associated with each of the minimum BMPs along with procedures 
for additional BMPs that should be considered if this activity takes place at a facility located near a sensitive 
waterbody.  In order to meet the requirements for medium and high priority facilities, the owners/operators 
must select, install and maintain appropriate BMPs on site.  Since the selection of the appropriate BMPs is a 
site-specific process, the types and numbers of additional BMPs will vary for each facility.  
 
1. Conduct regular cleaning.   

• Sweeping or vacuuming the parking facility is encouraged over other methods.  
• Sweep all parking lots at least once before the onset of the wet season. 
• Establish frequency of sweeping based on usage and field observations of waste 

accumulation. 
2. Properly collect and dispose of wash water. 

• Block the storm drain or contain runoff. 
• Wash water should be collected and pumped to the sanitary sewer or discharged to a pervious 

surface, do not allow wash water to enter storm drains.  Refer to fact sheet IC24 Wastewater 
Disposal for guidance on appropriate methods for disposal of wash water to the sanitary 
sewer.   

• Dispose of parking lot sweeping debris and dirt at a landfill. 
3. Consider use of source treatment BMPs to treat runoff. 

• Allow sheet runoff to flow into biofilters (vegetated strip and swale) and/or infiltration devices. 
• Utilize sand filters or oleophilic collectors for oily waste in low quantities. 
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4. Keep the parking and storage areas clean and orderly.   
• Clean out and cover litter receptacles frequently to prevent spillage. 
• Remove debris in a timely fashion. 
OPTIONAL: 
• Post “No Littering” signs. 

5. When cleaning heavy oily deposits: 
• If possible, clean oily spots with absorbent materials.  
• Do not allow discharges to the storm drain.   
• Appropriately dispose of spilled materials and absorbents. 

6. When conducting surface repair work: 
• Pre-heat, transfer or load hot bituminous material away from storm drain inlets.  
• Conduct surface repair work during dry weather to prevent contamination from contacting 

stormwater runoff. 
• Cover and seal nearby storm drain inlets (with waterproof material or mesh) and manholes 

before applying seal coat, slurry seal, etc.  Leave covers in place until job is complete and 
clean any debris for proper disposal. 

• To avoid runoff, use only as much water as necessary for dust control. 
• Use drip pans or absorbent material to catch drips from paving equipment that is not in use.  

Dispose of collected material and absorbents properly. 
7. Conduct inspections on a regular basis.   

• Designate personnel to conduct inspections of the parking facilities and stormwater 
conveyance systems associated with them. 

• Inspect cleaning equipment/sweepers for leaks on a regular basis. 
8. Keep accurate maintenance logs to evaluate materials removed/stored and improvements made. 
9. Arrange rooftop drains to prevent drainage directly onto paved surfaces. 
 
Training 
1. Train employees on these BMPs, storm water discharge prohibitions, and wastewater discharge 

requirements. 
2. Train employees on proper spill containment and cleanup. 

• Establish training that provides employees with the proper tools and knowledge to immediately 
begin cleaning up a spill.   

• Ensure that employees are familiar with the site’s spill control plan and/or proper spill cleanup 
procedures.   

• Fact sheet IC17 discusses Spill Prevention and Control in detail. 
3. Provide regular training to field employees and/or contractors regarding cleaning of paved 

areas and proper operation of equipment. 
4. Establish a regular training schedule, train all new employees, and conduct annual refresher 

training. 
5. Use a training log or similar method to document training. 
 
Stencil storm drains 
Storm drain system signs act as highly visible source controls that are typically stenciled directly adjacent to 
storm drain inlets.  Stencils should read “No Dumping Drains to Ocean”. 
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IC21.  WASTE HANDLING AND DISPOSAL     
 
Best Management Practices (BMPs) MINIMUM BEST MANAGEMENT PRACTICES 

Pollution Prevention/Good Housekeeping 
• Prevent waste materials from coming in direct 

contact with wind or rain.  .   
• Keep waste collection areas clean.   
• Secure solid waste containers when not in use. 
• Regularly inspect, repair, and/or replace waste 

containers. 
• Use all of a product before disposing of the 

container. 
• Label and store hazardous wastes according to 

hazardous waste regulations.  
Stencil storm drains 
Training 
• Train employees on these BMPs, storm water 

discharge prohibitions, and wastewater discharge 
requirements. 

• Provide on-going employee training in pollution 
prevention. 

 

 
A BMP is a technique, measure or structural control that is 
used for a given set of conditions to improve the quality of 
the stormwater runoff in a cost effective manner1.  The 
minimum required BMPs for this activity are outlined in the 
box to the right.  Implementation of pollution 
prevention/good housekeeping measures may reduce or 
eliminate the need to implement other more costly or 
complicated procedures.  Proper employee training is key 
to the success of BMP implementation. 
  
The BMPs outlined in this fact sheet target the following 
pollutants: 
 

Targeted Constituents 
Sediment x 
Nutrients x 
Floatable Materials x 
Metals x 
Bacteria x 
Oil & Grease x 
Organics & Toxicants x 
Pesticides x 
Oxygen Demanding x 

 
Provided below are specific procedures associated with each of the minimum BMPs along with procedures 
for additional BMPs that should be considered if this activity takes place at a facility located near a sensitive 
waterbody.  In order to meet the requirements for medium and high priority facilities, the owners/operators 
must select, install and maintain appropriate BMPs on site.  Since the selection of the appropriate BMPs is a 
site-specific process, the types and numbers of additional BMPs will vary for each facility.  
 
1. Prevent waste materials from coming in direct contact with wind or rain.   

• Cover the waste management area with a permanent roof.   
• If this is not feasible, cover waste piles with temporary covering material such as reinforced 

tarpaulin, polyethylene, polyurethane, polypropylene, or hypalon.   
• Cover dumpsters to prevent rain from washing out waste materials.   

2. Design waste handling and disposal area to prevent stormwater runon.   
• Enclose the waste handling and disposal area or build a berm around it. 
• Position roof downspouts to direct stormwater away from waste handling and disposal area.   

3. Design waste handling and disposal area to contain spills.   
• Place dumpsters or other waste receptacles on an impervious surface.  
• Construct a berm around the area to contain spills.   
• Install drains connected to the public sewer or the facility’s process wastewater system within 

these contained areas.  DO NOT discharge to a public sewer until contacting the local sewer 
authority to find out if pretreatment is required. 
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4. Keep waste collection areas clean.   
• When cleaning around waste handling and disposal areas use dry methods when possible 

(e.g. sweeping, use of absorbents).   
• If water must be used, collect water and discharge to the sewer if permitted to do so.  DO NOT 

discharge to a public sewer until contacting the local sewer authority to find out if pretreatment 
is required.  If discharge to the sanitary sewer is not allowed, pump water to a tank and 
dispose of properly. 

• Post “No Littering” signs. 
5. Secure solid waste containers when not in use. 
6. Regularly inspect, repair, and/or replace waste containers. 
7. Do not fill waste containers with washout water or any other liquid. 
8. Use all of a product before disposing of the container. 
9. Segregate wastes by type and label and date wastes.   

• Do not mix wastes; this can cause chemical reactions, make recycling impossible, and 
complicate disposal.   

• Ensure that only appropriate solid wastes are added to solid waste containers.   
• Certain wastes such as hazardous wastes, appliances, fluorescent lamps, pesticides, etc. may 

not be disposed of in solid waste containers. 
10. Label and store hazardous wastes according to hazardous waste regulations.  

• Consult your local hazardous waste agency or Fire Department for details.  
• Obtain a hazardous waste generator license or permit if necessary. 

12. Minimize waste.   
• Recycle materials whenever possible.   
• Modify processes or equipment to increase efficiency.   
• Identify and promote use of non-hazardous alternatives.   
• Reduction in the amount of waste generated can be accomplished using many different types 

of source controls such as: 
 Production planning and sequencing 

 Process or equipment modification 
 Raw material substitution or elimination 
 Loss prevention and housekeeping 

 Waste segregation and separation 
 Close loop recycling  

• Establish a material tracking system to increase awareness about material usage.  This may 
reduce spills and minimize contamination, thus reducing the amount of waste produced. 

 
Training 
1. Train employees on these BMPs, storm water discharge prohibitions, and wastewater discharge 

requirements. 
2. Train employees in proper waste handling and disposal. 
3. Train employees on proper spill containment and cleanup. 

• Establish training that provides employees with the proper tools and knowledge to immediately 
begin cleaning up a spill.   

• Ensure that employees are familiar with the site’s spill control plan and/or proper spill cleanup 
procedures.   

• Fact sheet IC17 discusses Spill Prevention and Control in detail. 
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4. Establish a regular training schedule, train all new employees, and conduct annual 
refresher training. 

5. Use a training log or similar method to document training. 
 
Stencil storm drains 
Storm drain system signs act as highly visible source controls that are typically stenciled directly adjacent to 
storm drain inlets.  Stencils should read “No Dumping Drains to Ocean”. 
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IC22.  EATING AND DRINKING ESTABLISHMENTS  IC22.  EATING AND DRINKING ESTABLISHMENTS  
  
Best Management Practices (BMPs) Best Management Practices (BMPs) 
  
A BMP is a technique, measure or structural control that is 
used for a given set of conditions to improve the quality of 
the stormwater runoff in a cost effective manner1.  The 
minimum required BMPs for this activity are outlined in the 
box to the right.  Implementation of pollution 
prevention/good housekeeping measures may reduce or 
eliminate the need to implement other more costly or 
complicated procedures.  Proper employee training is key 
to the success of BMP implementation. 

A BMP is a technique, measure or structural control that is 
used for a given set of conditions to improve the quality of 
the stormwater runoff in a cost effective manner

MINIMUM BEST MANAGEMENT PRACTICES 
Pollution Prevention/Good Housekeeping 
• Use dry cleaning methods instead of water 
• Clean equipment (floor mats, grease filters, grills, 

garbage cans, etc.) indoors or in a covered outdoor 
wash area that is plumbed to the sanitary sewer or 
in an area that will contain the wash water (Refer to 
fact sheet IC24 Wastewater Disposal for guidance 
on appropriate methods for disposal of wash water 
to the sanitary sewer). 

• Recycle and/or properly dispose of grease and oil. 
• Block the storm drain when hosing or 

steam/pressure washing outside dumpster areas, 
sidewalks, and common areas. 

Stencil storm drains 
Training
• Train employees on these BMPs, storm water 

discharge prohibitions, and wastewater discharge 
requirements. 

    

1.  The 
minimum required BMPs for this activity are outlined in the 
box to the right.  Implementation of pollution 
prevention/good housekeeping measures may reduce or 
eliminate the need to implement other more costly or 
complicated procedures.  Proper employee training is key 
to the success of BMP implementation. 

The BMPs outlined in this fact sheet target the following 
pollutants: 
The BMPs outlined in this fact sheet target the following 
pollutants: 
  

Targeted Constituents Targeted Constituents 
Sediment  
Nutrients x 
Floatable Materials x 
Metals  
Bacteria x 
Oil & Grease x 
Organics & Toxicants x 
Pesticides x 
Oxygen Demanding x 

 
Provided below are specific procedures associated with each of the minimum BMPs along with procedures 
for additional BMPs that should be considered if this activity takes place at a facility located near a sensitive 
waterbody.  In order to meet the requirements for medium and high priority facilities, the owners/operators 
must select, install and maintain appropriate BMPs on site.  Since the selection of the appropriate BMPs is a 
site-specific process, the types and numbers of additional BMPs will vary for each facility.  
 
1. Practice good housekeeping.  

• Conduct regular sweeping or vacuuming of outdoor areas:  Dry sweep pavement areas 
including “drive-thru” areas, parking lots, sidewalks, outdoor eating areas and dumpster 
storage areas frequently.   

• Keep outside areas free of trash & debris.  
• Do not hose out dumpsters or fill them with liquid waste.   
• Regularly inspect, repair, and/or replace dumpsters. 

2. Clean equipment (floor mats, grease filters, grills, garbage cans, etc.) indoors or in a covered 
outdoor wash area that is plumbed to the sanitary sewer. 

• Clean equipment in a mop sink if possible (never in a food preparation sink).  If there is no 
mop sink, dedicate an indoor cleaning area where a drain is plumbed to the sanitary sewer. 

• Dispose mop water from cleaning floors in a mop sink, toilet or other drain that is plumbed to 
the sanitary sewer. Refer to fact sheet IC24 Wastewater Disposal for guidance on 
appropriate methods for disposal of wash water to the sanitary sewer. 

• Do not pour wash water outside or into a street, gutter, or storm drain.  
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• Dispose of all wastewater containing oil and grease in a grease trap or interceptor.   
3. Recycle and/or properly dispose of grease and oil.  Collect and dispose of concentrated waste oil 

and grease and disposed of by a certified waste grease hauler.  NEVER pour grease or oil into a sink, 
floor drain, storm drain or dumpster. 

4. Block storm drain(s) when cleaning (hosing or steam/pressure washing) outside dumpster 
areas, sidewalks, and common areas with hot water, soap, or other cleaning agent.  Collect 
water/waste and discharge to the sanitary sewer (with approval of the local sanitation district).   

 
Training 
1. Train employees on these BMPs, storm water discharge prohibitions, and wastewater discharge 

requirements. 
2. Train employees on proper spill containment and cleanup. 

• Establish training that provides employees with the proper tools and knowledge to immediately 
begin cleaning up a spill.   

• Ensure that employees are familiar with the site’s spill control plan and/or proper spill cleanup 
procedures.   

• Fact sheet IC17 discusses Spill Prevention and Control in detail. 
3. Establish a regular training schedule, train all new employees, and conduct annual refresher 

training. 
4. Use a training log or similar method to document training. 
 
Stencil storm drains 
Storm drain system signs act as highly visible source controls that are typically stenciled directly adjacent to 
storm drain inlets.  Stencils should read “No Dumping Drains to Ocean”. 
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IC23. FIRE SPRINKLER TESTING/MAINTENANCE MINIMUM BEST MANAGEMENT PRACTICES 
Pollution Prevention/Good Housekeeping 
• Conduct activity on non-rainy days and for the 

shortest duration possible to minimize discharge 
volume.   

• Inspect flow path and remove all debris and 
materials prior to testing or maintenance.   

Training 
• Train employees on these BMPs, storm water 

discharge prohibitions, and wastewater discharge 
requirements. 

• Provide on-going employee training in pollution 
prevention. 

 
The BMPs outlined in this fact sheet target the following 
pollutants: 
 

Targeted Constituents 
Sediment  
Nutrients  
Floatable Materials  
Metals x 
Bacteria  
Oil & Grease x 
Organics & Toxicants  
Pesticides  
Oxygen Demanding  

 

 
Best Management Practices (BMPs) 
 
A BMP is a technique, measure or structural control that is 
used for a given set of conditions to improve the quality of 
the stormwater runoff in a cost effective manner1.  The 
minimum required BMPs for this activity are outlined in the 
box to the right.  Implementation of pollution 
prevention/good housekeeping measures may reduce or 
eliminate the need to implement other more costly or 
complicated procedures.  Proper employee training is key 
to the success of BMP implementation. 
 
Provided below are specific procedures associated with 
this activity.  In order to meet the requirements for medium 
and high priority facilities, the owners/operators must 
select, install and maintain appropriate BMPs on site.  
Since the selection of the appropriate BMPs is a site-
specific process, the types and numbers of additional 
BMPs will vary for each facility.  
 
Best Management Practices  
 
1. Contain flows onsite and/or direct the water 

flows to landscaped or green areas whenever 
possible and safe to do so without causing 
damage or erosion. 

2. Divert sprinkler system flows to the sewer, when practicable and with the permission of the local 
sewer agency. Refer to fact sheet IC24 Wastewater Disposal for guidance on appropriate methods for 
disposal of wash water to the sanitary sewer. 

3. Training 
a. Train employees on these BMPs, storm water discharge prohibitions, and wastewater discharge 

requirements. 
b. Establish a regular training schedule, train all new employees, and conduct annual refresher 

training. 
c. Use a training log or similar method to document training. 

References  
California Storm Water Best Management Practice Handbooks.  Industrial/Commercial Best Management Practice 
Handbook.  Prepared by Camp Dresser& McKee, Larry Walker Associates for California Stormwater Quality 
Association.  January 2003.     
 
For additional information contact:  
 
 
County of Orange/ OC Watersheds 
Main: (714) 955-0600 
24 hr Water Pollution Hotline: 1-877-89-SPILL 
or visit our website at www.ocwatersheds.com
 

                                                 

IC23 Fire Sprinkler Testing/Maintenance  1 

1 EPA " Preliminary Data Summary of Urban Stormwater Best Management Practices” 

www.ocwatersheds.com












Help Prevent Ocean Pollution:

The Tips contained in this brochure provide 
useful information about how you can keep 

materials and washwater from entering the storm 
drain system.  If you have other suggestions for 

how water and materials may be contained, please 
contact your city’s stormwater representative or 
call the Orange County Stormwater Program.

Tips for 
Using Concrete 

and Mortar
C lean beaches 

and healthy 
creeks, rivers, bays, 

and ocean are important to 
Orange County.  However, 
many common activities 
can lead to water pollution 
if you’re not careful.  
Materials and excess 
concrete or mortar can be 
blown or washed into the 
storm drains that flow to 
the ocean.  Unlike water in 
sanitary sewers (from sinks 
and toilets), water in storm 
drains is not treated before 
entering our waterways.

You would never throw 
building materials into the 
ocean, so don’t let them 
enter the storm drains.  
Follow these easy tips to help 
prevent water pollution.

For more information,
please call the 

Orange County Stormwater Program 
at 1-877-89-SPILL (1-877-897-7455) 

or visit 
www.ocwatersheds.com.

To report a spill, 
call the 

Orange County 24-Hour 
Water Pollution Reporting Hotline 
at 1-877-89-SPILL (1-877-897-7455).

For emergencies, dial 911.

The Ocean Begins
at Your Front Door



Never allow materials or washwater to enter 
the street or storm drain.

Before the Project 

•	Schedule projects for dry weather.

•	Store materials under cover, with 
temporary roofs or plastic sheets, to 
eliminate or reduce the possibility that 
the materials can be carried from the 
project site to streets, storm drains or 
adjacent properties via rainfall, runoff or 
wind.

•	Minimize waste by ordering only the 
amount of materials needed to complete 
the job.

•	Take measures to block nearby storm 
drain inlets. 

During the Project

•	Set up and operate small mixers on tarps 
or heavy drop cloths.

•	Do not mix more fresh concrete or 
cement than is needed for the job.

•	When breaking up pavement, pick up 
all chunks and pieces and recycle them 
at a local construction and demolition 
recycling company. (See information to 
the right)

•	When making saw cuts in pavement, 
protect nearby storm drain inlets 
during the saw-cutting operation and 
contain the slurry.  Collect the slurry 
residue from 
the pavement or 
gutter and remove 
from the site. 

Clean-Up

•	Dispose of small amounts of dry 
concrete, grout or mortar in the trash.

•	Never hose materials from exposed 
aggregate concrete, asphalt or similar 
treatments into a street, gutter, parking 
lot, or storm drain.

•	Wash concrete 
mixers and 
equipment 
in designated 
washout areas 
where the water 
can flow into a 
containment area or onto dirt. Small 
amounts of dried material can be 
disposed of in the trash. Large amounts 

should be recycled at a local construction 
and demolition recycling company. (See 
information below)

•	Recycle cement wash water by pumping it 
back into cement mixers for reuse. 

Spills

•	Never hose down pavement or 
impermeable surfaces where fluids have 
spilled. Use an absorbent material such 
as cat litter to soak up a spill, then sweep 
and dispose in the trash.

•	Clean spills on dirt areas by digging up 
and properly disposing of contaminated 
dry soil in trash.

•	Immediately report significant spills to 
the County’s 24-Hour Water Pollution 
Problem Reporting Hotline at 

   714-567-6363 or log onto the County’s 
website at www.ocwatersheds.com and fill 
out an incident reporting form.

For a list of construction and demolition 
recycling locations in your area visit 
www.ciwmb.ca.gov/Recycle/.

For additional information on how to 
control, prevent, remove, and reduce 
pollution refer to the Stormwater Best 
Management Practice Handbook, available 
on-line at www.cabmphandbooks.com.

Tips for Using Concrete and Mortar



How is Water Quality  
Affected By Food 
Service Establishments?

The food service industry generates 

a variety of waste products which 

can become pollutants. These 

include trash, cooking oil and grease, 

food scraps, and cleaning chemicals. 

If these waste products are not 

properly managed, rain, washwater, 

and wind can transport them to 

Orange County’s creeks, rivers, 

and ocean through our storm drain 

system. Unlike water in sanitary 

sewers (from sinks and toilets), 

water in storm drains is not treated 

before it is released into our creeks, 

rivers, and ocean and must never 

contain washwater, trash, grease, or 

other pollutants.

How Can Food Service 

Establishments Prevent 

Water Pollution?

The food service industry is required 

to help prevent water pollution by 

using best management practices 

(BMPs) such as:

• Disposing food waste, grease  

and oil

• Cleaning up spills

• Maintaining dumpster receptacles

• Disposing washwater

• Cleaning floors and floor mats

• Providing regular employee 

training on spill cleanup 

procedures and washing practices

Look inside for more information on 

how to prevent runoff pollution.

Water pollution and the

You are the solution to runoff pollution

Food Service

industry

Best Management Practices 
For Businesses

Who is H2OC?
H2OC is YOU! H2OC is also a 

cooperative stormwater program 

which includes all 34 cities in Orange 

County, the County of Orange,  

and Orange County Flood Control 

District (OCFCD). Clean and healthy 

beaches, creeks, rivers, bays,  

wetlands, and ocean are important 

to Orange County. H2OC provides 

resources to residents and businesses 

to encourage personal action and 

prevent polluted runoff from entering 

our waterways. 

Join Us

Contact

Visit h2oc.org to learn more about runoff, 

water pollution, and how you can be the 

solution to runoff pollution and protect our 

water resources!

24-hour Pollution  Reporting Hotline: 
1-877-89-SPILL (1-877-897-7455) 

24-hour Reporting Website: 
myOCeServices.ocgov.com

For emergencies, dial 911



DUMPSTER MAINTENANCE

• Sweep and pick up all debris around the 

dumpster daily.

• Always keep the lid on the dumpster 

closed when not in use.

• Never pour liquids into the dumpster or 

hose it out.

• Contact your waste and recycling service 

to repair or replace leaking or damaged 

dumpsters.

• When steam cleaning is required, ensure 

that washwater is contained, collected, 

and disposed in compliance with all  

codes. Washwater is prohibited from 

draining into the alley, parking lot, street, 

gutter, or storm drain.

FOOD WASTE DISPOSAL

• Scrape food waste off serving tables, 

plates, utensils, pots, food preparation 

and cooking areas, and dispose of it in the 

food waste (organics) bin or trash.

• Never put food waste down the drain. 

Food scraps often contain grease, which 

can clog sewer pipes and result in sewage 

backups and overflows.

GREASE & OIL DISPOSAL

• Dispose of used grease and oil in a 

covered, secure grease storage container. 

Never put oil or grease down the drain.

• Only fill your grease storage container 

to the manufacturer specified maximum 

volume and always keep the area clean.

• Regularly maintain grease control devices 

(like grease traps and interceptors) per 

the requirements of the City and local 

sanitation district.

• Keep service and maintenance records on 

site and readily available for inspection by 

regulatory agencies.

• For more information about proper grease 

and oil disposal, contact CalRecycle.ca.gov 

or your local sanitation district.

SPILL CLEANUP

• Control, contain, and clean up all spills.

• Never hose a spill. 

• Clean up spills immediately with materials 

like rags, mops, or absorbents. 

• Have spill containment and cleanup kits 

readily available and train all employees on 

how to use them.

• If any spill leaves your site, report it through  

the 24-hour Reporting Hotline or Website 

(see contact information on back panel).

WASHWATER DISPOSAL

• Dispose of washwater in an indoor mop 

sink or floor drain, preferably connected 

to the grease interceptor.

• Never dispose of washwater in the alley, 

parking lot, street, gutter, or storm drain.

FLOOR & FLOOR MAT CLEANING

• Sweep floors and floor mats regularly, 

discarding the debris into the trash.

• Clean all mats in a designated area such  

as an indoor mop sink or floor drain. 

Never allow floor or floor mat washwater 

to flow to the alley, parking lot, street, 

gutter or storm drain.

Here are BMPs for the food service industry to help keep our waterways clean:



For more information,
please call the 

Orange County Stormwater Program 
at 1-877-89-SPILL (1-877-897-7455) 

or visit 
www.ocwatersheds.com

To report a spill, 
call the 

Orange County 24-Hour 
Water Pollution Problem

Reporting Hotline 
at 1-877-89-SPILL (1-877-897-7455).

For emergencies, dial 911.

Proper Maintenance
Practices for

Your Business

The Ocean Begins
at Your Front Door

P R O J E C T

P R E V E N T I O N

Help Prevent Ocean Pollution:

Preventing water
pollution at your
commercial/industrial site

Clean beaches and healthy creeks, rivers, 
bays and ocean are important to Orange 
County.  However, many landscape and 
building maintenance activities can lead to 
water pollution if you’re not careful.  Paint, 
chemicals, plant clippings and other materials 
can be blown or washed into storm drains that 
flow to the ocean.  Unlike water in sanitary 
sewers (from sinks and toilets), water in storm 
drains is not treated before entering our 
waterways. 

You would never pour soap or fertilizers into 
the ocean, so why would you let them enter the 
storm drains?  Follow these easy tips to help 
prevent water pollution.

Some types of industrial facilities are required 
to obtain coverage under the State General 
Industrial Permit. For more information visit: 
www.swrcb.ca.gov/stormwater/industrial.html

Printed on Recycled Paper



Tips for Pool Maintenance
	 Call your trash hauler to replace leaking 

dumpsters.

	 Do not dump any toxic substance or 
liquid waste on the pavement, the 
ground, or near a 
storm drain.  Even 
materials that 
seem harmless 
such as latex paint 
or biodegradable 
cleaners can 
damage the 
environment.

	 Recycle paints, solvents and other 
materials.  For more information about 
recycling and collection centers, visit 
www.oclandfills.com.

	 Store materials indoors or under cover 
and away from storm drains.

	 Use a construction and demolition 
recycling company to recycle lumber, 
paper, cardboard, metals, masonry, 
carpet, plastic, pipes, drywall, rocks, 
dirt, and green waste.  For a listing of 
construction and demolition recycling 
locations in your area, visit 

	 www.ciwmb.ca.gov/recycle.

	 Properly label materials. Familiarize 
employees with Material 
Safety Data Sheets.  

Landscape Maintenance 

	 Compost grass clippings, leaves, sticks 
and other vegetation, or dispose of it at 
a permitted landfill or in green waste 
containers. Do not dispose of these 
materials in the street, gutter or storm 
drain.

	 Irrigate slowly and inspect the system 
for leaks, overspraying and runoff.  
Adjust automatic timers to avoid 
overwatering.

	 Follow label directions for the use and 
disposal of fertilizers and pesticides.

	 Do not apply pesticides or fertilizers if 
rain is expected within 48 hours or if 
wind speeds are above 5 mph.	

	 Do not spray pesticides within 100 feet 
of waterways.

	 Fertilizers should be worked into the 
soil rather than dumped onto the 
surface.

	 If fertilizer is spilled on the pavement 
or sidewalk, sweep it up immediately 
and place it back in the container.

Building Maintenance

	 Never allow washwater, sweepings or
	 sediment to enter the storm drain.

	 Sweep up dry spills and use cat litter, 
towels or similar materials to absorb wet 
spills. Dispose of it in the trash.

	 If you wash your building, sidewalk or 
parking lot, you must contain the water. 
Use a shop vac to collect the water and 
contact your city or sanitation agency 
for proper disposal information.  Do 
not let water enter the street, gutter or 
storm drain.

	 Use drop cloths underneath outdoor 
painting, scraping, and sandblasting 
work, and properly dispose of materials 
in the trash.

	 Use a ground cloth or oversized tub for 
mixing paint and cleaning tools.

	 Use a damp mop or broom to clean 
floors.

	 Cover dumpsters to keep insects, 
animals, rainwater and sand from 
entering. Keep the area around the 
dumpster clear of trash and debris. Do 
not overfill the dumpster.

P R O J E C T

P R E V E N T I O N

Proper Maintenance Practices for your Business

Never Dispose 
of Anything 
in the Storm 

Drain.



MCDONALD’S USA  Attachment A 
 

Attachment A: Vicinity Map 
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MCDONALD’S USA  Attachment B 
 

Attachment B: WQMP Site Plan
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MCDONALD’S USA Attachment  
  

Attachment C: On-Site Improvement Plan 
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TECHNICAL GUIDANCE DOCUMENT APPENDICES 

 III-7 December 20, 2013 

Worksheet A: Hydrologic Source Control Calculation Form 

 Drainage area ID    

 Total drainage area  acres  

Total drainage area Impervious Area (IAtotal)  acres  

     

HSC ID 

HSC Type/ Description/ 

Reference BMP Fact Sheet 

Effect of 

individual HSCi 

per criteria in 

BMP Fact 

Sheets (XIV.1) 

(dHSCi)
1
 

Impervious Area 

Tributary to HSCi 

(IAi) di × IAi 

     

     

     

     

     

     

     

     

     

     

     

 Box 1: ∑ di × IAi =  

 Box 2: IAtotal =  

 [Box 1]/[Box 2]:   dHSC total =  

  
Percent Capture Provided by HSCs 

(Table III.1) 
 

1 - For HSCs meeting criteria to be considered self-retaining, enter the DCV for the project. 

  

DMA A

1.03

0.78

HSC criteria is not used
for this project

0 00.78

0

0

0

0



TECHNICAL GUIDANCE DOCUMENT APPENDICES

Worksheet B: Simple Design Capture Volume Sizing Method

1 Enter design capture storm depth from Figure III.1, d (inches) d= 0.9 inches

2 Enter the effect of provided HSCs, d HSC  (inches)
(Worksheet A)

dHSC= 0 inches

3
Calculate  the  remainder  of  the  design  capture  storm
depth, d remainder  (inches) (Line 1 – Line 2)

dremainder= 0.9 inches

1 Enter Project area tributary to BMP (s), A (acres) A= 1.03 acres
2 Enter Project Imperviousness, imp (unitless) imp= 0.81
3 Calculate runoff coefficient, C= (0.75 x imp) + 0.15 C= 0.76
4 Calculate runoff volume, V design = (C x d remainder  x A x 43560 x

(1/12))
Vdesign= 2549 cu-ft

1 Enter measured infiltration rate, K observed
1  (in/hr)

(Appendix VII)

Kobserved= 4.74 In/hr

2 Enter   combined   safety   factor   from   Worksheet   H,   S total

(unitless)
Stotal= 3

3 Calculate design infiltration rate, K design  = K observed  / S total Kdesign= 1.58 In/hr

4 Enter drawdown time, T (max 48 hours) T= 48 Hours
5 Calculate max retention depth that can be drawn down within the 

drawdown time (feet), D max  = K design  x T x (1/12)
Dmax= 6.32 feet

6
Calculate  minimum  area  required  for  BMP  (sq-ft),  A min   = 
Vdesign/ dmax

Amin= 403 sq-ft
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Step 1: Determine the design capture storm depth used for calculating volume

Step 2: Calculate the DCV

Step 3: Design BMPs to ensure full retention of the DCV
Step 3a: Determine design infiltration rate

Step 3b: Determine minimum BMP footprint



6201 Lincoln Avenue
Worksheet D: Capture Efficiency Method for Flow-Based

BMP #1 - MWS

1 Tc= 6.1 min

2
It= 0.26

in/hr

3
dHSC= 0

inches

4
Y2= 0

%

5
I2= 0

6
 idesign 0.26 in/hr

1 A = 1.03 acres
2 imp = 0.81
3 C = 0.76
4 Qdesign = 0.203 cfs

Enter Project Imperviousness, imp (unitless)
Calculate runoff coefficient, C = (0.75 x imp) + 0.15
Calculate design flow rate, Qdesign = (C x idesign x A)

Supporting Calculations

Using Figure III.4, determine the design intensity at which the estimated time of 
concentration (Tc) achieves the upstream capture efficiency (Y2), I2

Determine the design intensity that must be provided by BMP Idesign=It-I2
Step 2: Calculate the design flowrate

Enter Project area tributary to BMP, A (acres)

July 18, 2025

Step 1: Determine the design capture storm depth used for calculating volume
Enter the time of concentration, Tc (min)
Using Figure III.4, determine the design intensity at which the estimated time of 
concentration (Tc) achieves 80% capture efficiency

Enter the effect depth of provided HSCs upstream, dHSC (inches) (Worksheet A)

Enter capture efficiency corresponding to dHSC, Y2 (Worksheet A)
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Worksheet H: Factor of Safety and Design Infiltration Rate and Worksheet
Factor Description Assigned 

Weight (w)
Factor 
Value (v)

Product (p)
p = w x v

Soil assessment methods 0.25 0
Predominant soil texture 0.25 0
Site soil varaibility 0.25 0
Depth of groundwater / impervious 
layer

0.25 0

2.0
B Design Tributary area size 0.25 1.00 0.25

Level of pretreament/expected 
sediment loads

0.25 2.00 0.5

Redundancy 0.25 2.00 0.5
Compaction during construction 0.25 1.00 0.25

1.5

Supporting Data
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A
Suitability 
Assessment

Suitability Assessment Safety Factor, SA = ∑p

Factor Category

Design Safety Factor, SB = ∑p
Combined Safety Factor, STotal = SA x SB 3
Observed Infiltration Rate, inch/hr, Kobserved

(corrected for test-specific bias)
Design Infiltration Rate, in/hr, KDESIGN = Kobserved / STotal
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Table 2.7:  Infiltration BMP Feasibility Worksheet 

 Infeasibility Criteria Yes No 

1 

Would Infiltration BMPs pose significant risk for 
groundwater related concerns? Refer to Appendix VIII 
(Worksheet I) for guidance on groundwater-related 
infiltration feasibility criteria.  

  

Provide basis: 
 
 
Summarize findings of studies provide reference to studies, calculations, maps, data sources, 
etc. Provide narrative discussion of study/data source applicability. 

2 

Would Infiltration BMPs pose significant risk of 
increasing risk of geotechnical hazards that cannot be 
mitigated to an acceptable level? (Yes if the answer to 
any of the following questions is yes, as established by a 
geotechnical expert):  
• The BMP can only be located less than 50 feet away 

from slopes steeper than 15 percent 
• The BMP can only be located less than eight feet from 

building foundations or an alternative setback. 
• A study prepared by a geotechnical professional or an 

available watershed study substantiates that 
stormwater infiltration would potentially result in 
significantly increased risks of geotechnical hazards 
that cannot be mitigated to an acceptable level. 

  

Provide basis: 
 
 
Summarize findings of studies provide reference to studies, calculations, maps, data sources, 
etc. Provide narrative discussion of study/data source applicability.  

3 
Would infiltration of the DCV from drainage area violate 
downstream water rights?   

Provide basis: 
 
Summarize findings of studies provide reference to studies, calculations, maps, data sources, 
etc. Provide narrative discussion of study/data source applicability. 
 

 

X

X

                        Based on the Geotechnical Report prepared by Leighton Consulting, Inc. dated
June 3, 2024, on-site groundwater seepage was observed at 13.3 and 10 ft below ground
surface. We follow the Geotechnical Report's use of 10 ft below ground surface for our
design. Our site has portions of fill and cut, which were considered in BMP selection and
placement. Our site is not suitable for infiltration BMPs requiring a 10 ft (continued below)

X

(continued) groundwater separation as they would need to be on surface, very shallow, and
therefore have very low infiltration capacity. Due to the portions of cut from the existing surface,
runoff flow paths, and proximity to an existing wall, not all landscaped areas are suitable to be
used for bioretention. We are unable to meet the full Design Capture Volume (DCV) (2,549
cu-ft) and meet 5 ft groundwater separation with the available areas, so we propose to treat to
the maximum extent feasible volume for our site, which is about 1,213 cu-ft total between two
(2) bioretention areas without underdrains. The remaining 1,336 cu-ft of the DCV will be treated
by one (1) Modular Wetland System (MWS), a proprietary vegetated biotreatment system.
Groundwater mounding and bioretention design provided in Appendix G.
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Table 2.7:  Infiltration BMP Feasibility Worksheet (continued) 

 Partial Infeasibility Criteria Yes No 

4 

Is proposed infiltration facility located on HSG D soils or 
the site geotechnical investigation identifies presence of 
soil characteristics which support categorization as D 
soils? 

  

Provide basis: 
 
Summarize findings of studies provide reference to studies, calculations, maps, data sources, 
etc. Provide narrative discussion of study/data source applicability. 

5 
Is measured infiltration rate below proposed facility 
less than 0.3 inches per hour? This calculation shall be 
based on the methods described in Appendix VII. 

  

Provide basis: 
 
Summarize findings of studies provide reference to studies, calculations, maps, data sources, 
etc. Provide narrative discussion of study/data source applicability. 

6 

Would reduction of over predeveloped conditions 
cause impairments to downstream beneficial uses, 
such as change of seasonality of ephemeral washes 
or increased discharge of contaminated groundwater 
to surface waters? 

  

Provide citation to applicable study and summarize findings relative to the amount of infiltration 
that is permissible: 
 
Summarize findings of studies provide reference to studies, calculations, maps, data sources, 
etc. Provide narrative discussion of study/data source applicability. 

7 

Would an increase in infiltration over predeveloped 
conditions cause impairments to downstream 
beneficial uses, such as change of seasonality of 
ephemeral washes or increased discharge of 
contaminated groundwater to surface waters? 

  

Provide citation to applicable study and summarize findings relative to the amount of infiltration 
that is permissible: 
 
Summarize findings of studies provide reference to studies, calculations, maps, data sources, 
etc. Provide narrative discussion of study/data source applicability. 

X

X

X

X
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Table 2.7:  Infiltration BMP Feasibility Worksheet (continued) 

Infiltration Screening Results (check box corresponding to result): 

8 

Is there substantial evidence that infiltration from the 
project would result in a significant increase in I&I to the 
sanitary sewer that cannot be sufficiently mitigated? (See 
Appendix XVII) 
 
Provide narrative discussion and supporting evidence: 
 
 
Summarize findings of studies provide reference to 
studies, calculations, maps, data sources, etc. Provide 
narrative discussion of study/data source applicability. 

 

9 

If any answer from row 1-3 is yes: infiltration of any volume 
is not feasible within the DMA or equivalent.  
 
Provide basis:  
 
 
Summarize findings of infeasibility screening 

 

10 

If any answer from row 4-7 is yes, infiltration is 
permissible but is not presumed to be feasible for the 
entire DCV. Criteria for designing biotreatment BMPs to 
achieve the maximum feasible infiltration and ET shall 
apply.   
 
Provide basis:  
 
 
Summarize findings of infeasibility screening 

 

11 
If all answers to rows 1 through 11 are no, infiltration of the 
full DCV is potentially feasible, BMPs must be designed to 
infiltrate the full DCV to the maximum extent practicable. 

 

 

Harvest and Use Infeasibility 

Harvest and use infeasibility criteria include:  

• If inadequate demand exists for the use of the harvested rainwater.  See Appendix X for 
guidance on determining harvested water demand and applicable feasibility thresholds. 

• If the use of harvested water for the type of demand on the project violates codes or 
ordinances most applicable to stormwater harvesting in effect at the time of project 
application and a waiver of these codes and/or ordinances cannot be obtained. It is 
noted that codes and ordinances most applicable to stormwater harvesting may change 

See row 1 for detail on
why only a portion of
DCV can infiltrate.
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Worksheet I: Summary of Groundwater-related Feasibility Criteria 

1 
Is project large or small? (as defined by Table VIII.2)  

circle one 
Large                  Small 

2 What is the tributary area to the BMP? A  acres 

3 What type of BMP is proposed?  

4 What is the infiltrating surface area of the proposed BMP? ABMP  sq-ft 

5 

What land use activities are present in the tributary area (list all) 

6 What land use-based risk category is applicable? L M H 

7 

If M or H, what pretreatment and source isolation BMPs have been considered and are proposed 
(describe all): 

8 

What minimum separation to mounded seasonally high 
groundwater applies to the proposed BMP? 
See Section VIII.2 (circle one) 

5 ft                 10 ft 

9 

Provide rationale for selection of applicable minimum separation to seasonally high mounded 
groundwater:  

10 
What is separation from the infiltrating surface to seasonally 

high groundwater? 
SHGWT  ft 

11 
What is separation from the infiltrating surface to mounded 

seasonally high groundwater? 

Mounded 

SHGWT 
 ft 

12 

Describe assumptions and methods used for mounding analysis: 

13 Is the site within a plume protection boundary (See Figure Y           N          N/A 

1.03

2 bioretention basins with no underdrain
and 1 proprietary biotreatment

DMA A: 725

DMA B: 487

Parking lot, drive-thru, trash enclosure, landscape

Catch basin with trash capture inserts

Bioretention planter with no underdrain BMP allows us to treat the most DCV with our proposed
site, but can't treat the full DCV while maintaining a 5 ft groundwater separation. The remaining
DCV will be treated by the proprietary biotreatment system.

Since our site has portions of cut and fill, the proposed surface is at or within 10 ft of the
groundwater table, so it can be assumed there will be mounding from our infiltrating BMPs. The
groundwater mounding height was determined through the Hantush equation for each bioretention
basin. SHGWT was determined assuming 10 ft below the existing surface based on geotechnical
report findings. Mounded SHGWT was determined assuming the calculated mounding height is
on top of the groundwater, 10 ft below the existing surface.

DMA 2: 7

DMA B: 6.5
DMA 2: 5.7

DMA B: 5.8
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Worksheet I: Summary of Groundwater-related Feasibility Criteria 

VIII.2)? 

14 
Is the site within a selenium source area or other natural 

plume area (See Figure VIII.2)? 
Y           N          N/A 

15 Is the site within 250 feet of a contaminated site? Y           N          N/A 

16 

If site-specific study has been prepared, provide citation and briefly summarize relevant findings: 

17 
Is the site within 100 feet of a water supply well, spring, septic 

system? 
Y           N          N/A 

18 
Is infiltration feasible on the site relative to groundwater-
related criteria? 

Y           N 

Provide rationale for feasibility determination: 

Note: if a single criterion or group of criteria would render infiltration infeasible, it is not 

necessary to evaluate every question in this worksheet. 

 

 

Based on the Geotechnical Report prepared by Leighton Consulting, Inc. dated June 3, 2024, on-site
groundwater seepage was observed at 13.3 and 10 ft below ground surface. We follow the Geotechnical
Report's use of 10 ft below ground surface for our design. Our site has portions of fill and cut, which were
considered in BMP selection and placement. Our site is not suitable for infiltration BMPs requiring a 10 ft
groundwater separation as they would need to be on surface, very shallow, and therefore have very low
infiltration capacity. Due to the portions of cut from the existing surface, runoff flow paths, and proximity
to an existing wall, not all landscaped areas are suitable to be used for bioretention. We are unable to
meet the full Design Capture Volume (DCV) (2,549 cu-ft) and meet 5 ft groundwater separation with the
available areas, so we propose to treat to the maximum extent feasible volume for our site, which is
about 1,213 cu-ft total between two (2) bioretention areas without underdrains. The remaining 1,336 cu-ft
of the DCV will be treated by one (1) Modular Wetland System (MWS), a proprietary vegetated
biotreatment system. Groundwater mounding and bioretention design has been provided in Appendix G.



Bioretention with no Underdrain Sizing Calculations
d48 = Kdesign x 4 Depth of effective storage depth that can be drawn down in 48 hr
Kdesign = 1.58 in/hr from Worksheet B
d48 = 6.32 ft

Media layers - Maximum effective depth of basin below overflow device
deffective = (dp + nmdM + nGdG)

For DMA 2 For DMA 3

Ponding depth
dp = 0.5 ft dp = 0.5 ft

Bioretention media
nM = 0.3 nM = 0.3
dM = 1.5 ft dM = 2 ft

Bioretention gravel
nG = 0.35 nG = 0.35
dG = 1 ft dG = 1 ft
deffective = 1.3 ft < d48 deffective = 1.45 ft < d48

Depth of infiltrating surface from overflow device
dtotal = dp + dM + dG

For DMA 2 For DMA 3
dtotal = 3 ft dtotal = 3.5 ft

Groundwater mounding height in DMA 2 Groundwater mounding height in DMA 3
1.312 ft from Hantush equation 0.68 ft from Hantush equation

Groundwater mounding and infiltrating surface separation must at least be 5 ft
Separation = 10 ft* - Mounding height - dtotal

*Assume groundwater at 10 ft below existing ground surface
Separation in DMA 2 Separation in DMA 3

5.688 ft > 5 ft 5.82 ft > 5 ft
Actual separation may vary over existing surface and if proposed surface cuts/fills

Bioretention area available in DMA 2 Bioretention area available in DMA 3
ADMA 2 = 566 sq-ft ADMA 3 = 408 sq-ft
Volume that can be treated Volume that can be treated
V = A x deffective V = A x deffective

VDMA 2 = 735.8 cu-ft VDMA 3 = 530.4 cu-ft

DCVremaining = DCV - VDMA 2  - VDMA 3

DCV = 2,549 cu-ft from Worksheet B
DCVremaining = 1,282.8 cu-ft to be treated by other BMPs



use consistent units (e.g. feet & days or inches & hours) Conversion Table
Input Values inch/hour feet/day

3.1600 R Recharge (infiltration) rate (feet/day) 0.67 1.33
0.200 Sy Specific yield, Sy (dimensionless, between 0 and 1)
47.40 K Horizontal hydraulic conductivity, Kh  (feet/day)* 2.00 4.00

17.650 x 1/2 length of basin (x direction, in feet)
10.280 y 1/2 width of basin (y direction, in feet) hours days
10.000 t duration of infiltration period (days) 36 1.50
20.000 hi(0) initial thickness of saturated zone (feet)

21.312 h(max) maximum thickness of saturated zone (beneath center of basin at end of infiltration period)
1.312 Δh(max) maximum groundwater mounding (beneath center of basin at end of infiltration period)

Ground-
water 
Mounding, in 
feet

Distance from 
center of basin 
in x direction, in 
feet

1.312 0
1.120 20
0.857 40
0.773 50
0.704 60
0.647 70
0.597 80
0.554 90
0.516 100
0.451 120

Disclaimer

This spreadsheet solving the Hantush (1967) equation for ground-water mounding beneath an infiltration basin 
is made available to the general public as a convenience for those wishing to replicate values documented in the 
USGS Scientific Investigations Report 2010-5102 "Groundwater mounding beneath hypothetical stormwater 
infiltration basins" or to calculate values based on user-specified site conditions. Any changes made to the 
spreadsheet (other than values identified as user-specified) after transmission from the USGS could have 
unintended, undesirable consequences. These consequences could include, but may not be limited to: erroneous 
output, numerical instabilities, and violations of underlying assumptions that are inherent in results presented in 
the accompanying USGS published report. The USGS assumes no responsibility for the consequences of any 
changes made to the spreadsheet. If changes are made to the spreadsheet, the user is responsible for 
documenting the changes and justifying the results and conclusions.

This spreadsheet will calculate the height of a groundwater mound beneath a stormwater infiltration basin.   More information can be found in the U.S. Geological Survey 
Scientific Investigations Report 2010-5102 "Simulation of groundwater mounding beneath hypothetical stormwater infiltration basins".

The user must specify infiltration rate (R), specific yield (Sy), horizontal hydraulic conductivity (Kh),  basin dimensions (x, y), duration of infiltration period (t), and the initial 
thickness of the saturated zone (hi(0), height of the water table if the bottom of the aquifer is the datum).  For a square basin the half width equals the half length (x = y).  For a 
rectangular basin, if the user wants the water-table changes perpendicular to the long side, specify x as the short dimension and y as the long dimension.  Conversely, if the user 
wants the values perpendicular to the short side, specify y as the short dimension, x as the long dimension.  All distances are from the center of the basin.   Users can change the 
distances from the center of the basin at which water-table aquifer thickness are calculated.
Cells highlighted in yellow are values that can be changed by the user.  Cells highlighted in red are output values based on user-specified inputs.  The user MUST click the blue 
"Re-Calculate Now" button each time ANY of the user-specified inputs are changed otherwise necessary iterations to converge on the correct solution will not be done and 
values shown will be incorrect.  Use consistent units for all input values (for example, feet and days)

In the report accompanying this spreadsheet 
(USGS SIR 2010-5102), vertical soil permeability 
(ft/d) is assumed to be one-tenth horizontal 
hydraulic conductivity (ft/d). 

Re-Calculate Now
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use consistent units (e.g. feet & days or inches & hours) Conversion Table
Input Values inch/hour feet/day

3.1600 R Recharge (infiltration) rate (feet/day) 0.67 1.33
0.200 Sy Specific yield, Sy (dimensionless, between 0 and 1)
47.40 K Horizontal hydraulic conductivity, Kh  (feet/day)* 2.00 4.00

36.305 x 1/2 length of basin (x direction, in feet)
2.775 y 1/2 width of basin (y direction, in feet) hours days

10.000 t duration of infiltration period (days) 36 1.50
20.000 hi(0) initial thickness of saturated zone (feet)

20.680 h(max) maximum thickness of saturated zone (beneath center of basin at end of infiltration period)
0.680 Δh(max) maximum groundwater mounding (beneath center of basin at end of infiltration period)

Ground-
water 
Mounding, in 
feet

Distance from 
center of basin 
in x direction, in 
feet

0.680 0
0.647 20
0.535 40
0.475 50
0.429 60
0.393 70
0.363 80
0.337 90
0.315 100
0.277 120

Disclaimer

This spreadsheet solving the Hantush (1967) equation for ground-water mounding beneath an infiltration basin 
is made available to the general public as a convenience for those wishing to replicate values documented in the 
USGS Scientific Investigations Report 2010-5102 "Groundwater mounding beneath hypothetical stormwater 
infiltration basins" or to calculate values based on user-specified site conditions. Any changes made to the 
spreadsheet (other than values identified as user-specified) after transmission from the USGS could have 
unintended, undesirable consequences. These consequences could include, but may not be limited to: erroneous 
output, numerical instabilities, and violations of underlying assumptions that are inherent in results presented in 
the accompanying USGS published report. The USGS assumes no responsibility for the consequences of any 
changes made to the spreadsheet. If changes are made to the spreadsheet, the user is responsible for 
documenting the changes and justifying the results and conclusions.

This spreadsheet will calculate the height of a groundwater mound beneath a stormwater infiltration basin.   More information can be found in the U.S. Geological Survey 
Scientific Investigations Report 2010-5102 "Simulation of groundwater mounding beneath hypothetical stormwater infiltration basins".

The user must specify infiltration rate (R), specific yield (Sy), horizontal hydraulic conductivity (Kh),  basin dimensions (x, y), duration of infiltration period (t), and the initial 
thickness of the saturated zone (hi(0), height of the water table if the bottom of the aquifer is the datum).  For a square basin the half width equals the half length (x = y).  For a 
rectangular basin, if the user wants the water-table changes perpendicular to the long side, specify x as the short dimension and y as the long dimension.  Conversely, if the user 
wants the values perpendicular to the short side, specify y as the short dimension, x as the long dimension.  All distances are from the center of the basin.   Users can change the 
distances from the center of the basin at which water-table aquifer thickness are calculated.
Cells highlighted in yellow are values that can be changed by the user.  Cells highlighted in red are output values based on user-specified inputs.  The user MUST click the blue 
"Re-Calculate Now" button each time ANY of the user-specified inputs are changed otherwise necessary iterations to converge on the correct solution will not be done and 
values shown will be incorrect.  Use consistent units for all input values (for example, feet and days)

In the report accompanying this spreadsheet 
(USGS SIR 2010-5102), vertical soil permeability 
(ft/d) is assumed to be one-tenth horizontal 
hydraulic conductivity (ft/d). 
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Section [________] 
Stormwater Catch Basin Filtration Device 

 
PART 1 – GENERAL 
 
01.01.00  Purpose 
The purpose of this specification is to establish generally acceptable criteria for devices used for 
filtration of stormwater runoff captured by catch basins with grates.  It is intended to serve as a guide 
to producers, distributors, architects, engineers, contractors, plumbers, installers, inspectors, agencies 
and users; to promote understanding regarding materials, manufacture and installation; and to provide 
for identification of devices complying with this specification. 

 
01.02.00  Description 
Stormwater Catch Basin Filtration Devices (SCBFD) are used to filter stormwater runoff captured by 
catch basins.  The SCBFD is a filter system composed of a SCBFD with a media filtration storm boom.  
SCBFDs are used to remove various pollutants from stormwater by means of screening, separation 
and media filtration.     
 

01.03.00  Manufacturer 
The manufacturer of the SCBFD shall be one that is regularly engaged in the engineering, design and 
production of systems developed for the treatment of stormwater runoff for at least (10) years, and 
which have a history of successful production, acceptable to the engineer of work.  In accordance with 
the drawings, the SCBFD(s) shall be a filter device manufactured/distributed by Bio Clean 
Environmental Services, Inc., or assigned distributors or licensees.  Bio Clean Environmental 
Services, Inc. can be reached at: 

    Corporate Headquarters: 
    398 Via El Centro 
    Oceanside, CA 92058 
    Phone: (760) 433-7640 
    Fax: (760) 433-3176 
    www.biocleanenvironmental.net 

 

01.04.00  Submittals 
 

01.04.01 Submittal drawings will be provided with each order to the contractor and 
engineer of work. 

01.04.02 Submittal drawings are to detail the SCBFD, its components and the 
sequence for installation, including: 

 SCBFD configuration with primary dimensions 

 Various SCBFD components 

 Any accessory equipment 
01.04.03 Inspection and maintenance documentation submitted upon request. 

 

01.05.00  Work Included 
 

01.05.01 Specification requirements for installation of SCBFD. 
01.05.02 Manufacturer to supply SCBFD(s): 

 Filter Basket 

 Media Filtration Storm Boom 
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01.05.03 Media Filtration Boom shall be provided with each Filter Basket housed in 
nylon netting and securely fastened entrance to the Filtration basket. Each 
media boom shall contain polymer beads to permanently absorb 
hydrocarbons. 

 
01.06.00  Reference Standards 
 

ASTM A 240 
Standard Specification for Chromium and Chromium-Nickel Stainless Steel Plate, 

Sheet, and Strip for Pressure Vessels and for General Applications 

ASTM F 716 Testing Sorbent Performance of Absorbents 

ASTM F 726 Sorbent Performance of Absorbents 

ASTM D3787 - 07 
Standard Test Method for Bursting Strength of Textiles-Constant-Rate-of-Traverse 

(CRT) Ball Burst Test 

ASTM D2690-98  Standard Test Method for Isophthalic Acid in Alkyd and Polyester Resins 

ASTM C 582-02 
Standard Specification for Contact-Molded Reinforced Thermosetting Plastic 

(RTP) Laminates for Corrosion-Resistant Equipment  

ASTM D 638 Standard Test Method for Tensile Properties of Plastics 

ASTM D 790 
Standard Test Methods for Flexural Properties of Unreinforced and Reinforced 

Plastics and Electrical Insulating Materials 

ASTM D 648 
Standard Test Method for Deflection Temperature of Plastics Under Flexural Load 

in the Edgewise Position 

ASTM D 2583 
Standard Test Method for Indentation Hardness of Rigid Plastics by Means of a 

Barcol Impressor 

ASTM D 4097 
Standard Specification for Contact-Molded Glass-Fiber-Reinforced Thermoset 

Resin Corrosion-Resistant Tanks 

ASTM D3409 
Standard Test Method for Adhesion of Asphalt-Roof Cement to Damp, Wet, or 

Underwater Surfaces 

IFI 114 Break Mandrel Blind Rivets 

 
 

PART 2 – COMPONENTS 
 

02.01.00  Filter Basket Components 
 

All SCBFD components must be made of stainless steel, per these specifications.  SCBFD's 
containing any fabrics or plastics will not be accepted. 

 
02.01.01 Filter Housing shall be manufactured of 100% stainless steel. 
02.02.02 Side Screens shall be manufactured of 100% stainless steel louver expanded 

metal with openings equal to or less than 4.7 mm in size.  

 Screens shall be oriented with openings opposite to the flow of 
water into the filter and be non-clogging based on perpetual 
deflective shielding.  

02.02.03 Bottom Screens shall be manufactured of 100% stainless steel perforated 
round openings less than 5 mm in size.  

02.02.04 Media Filtration Boom shall be made up of granulated oil absorbing polymers 
that have been tested in accordance with section 11.2 of ASTM F 716.07 and 
held within a netting.   

 Oil absorbing polymers must be proven to absorb 180% of its 
weight within a 300 second contact time, and at this absorption 
percentage the physical increase in the size of the granules is not 
more that 50%. 
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 Netting shall be 100% polyester with a number 16 sieve size, and 
strength tested per ASTM D 3787. 

 Filter netting shall be 100% polyester with a number 16 sieve 
size, and strength tested per ASTM D 3787. 
 

 
PART 3 – PERFORMANCE 
 
03.01.00  General 
    

03.01.01 Function - The SCBFD has no moving internal components and functions 
based on gravity flow, unless otherwise specified.  Runoff enters the SCBFD 
from a catch basin with a grate opening and flows downward into the SCBFD.  
This SCBFD shall be positioned directly under the catch basin grate. After 
removal of the grate the SCBFD must be able to be removed through the 
catch basin opening without any further disassembly Stormwater enters the 
inside of the Filter Basket and flows downward toward the bottom portion of 
the Basket. The non-clogging screen has openings that are facing upward. As 
water flows downward the screening continuously removes debris from the 
screen’s surface. Flowing water also makes contact with the Media Filtration 
Boom which absorbs free floating oils.  Stormwater flow up to the peak 
treatment flow rate is processed through the filtration screens. During the 
heaviest flows the Basket fills with water and spills out the internal bypass and 
into the bottom of the catch basin.     

03.01.02 Pollutants - The SCBFD will remove and retain debris, sediments, metals, 
nutrients, oxygen demanding substances and hydrocarbons entering the 
catch basin during frequent storm events and specified flow rates.  For 
pollutant removal performance see section 03.02.00. 

03.01.03 Treatment Flow Rate - The SCBFD operates using gravity flow.  The SCBFD 
treatment flow rate varies by size and is provided on the drawings for each 
model. Flow rates must be supported by independent lab results. 

03.01.04 Bypass Flow Rate – The SCBFD is designed to fit within the catch basin in a 
way not to affect the existing hydraulics and treat or bypass all flows. The 
bypass must be sized with a surface area greater then the outlet pipe size, 
thus the SCBFD shall not be a critical point of flow restriction. Bypass flow 
rate must be based on the SCBFD's inlet throat or bypass orifice capacity, 
which ever is less.   

03.01.05 Pollutant Load – The SCBFD must be designed to have minimum storage 
03.01.06 capacity as documented on the drawing for each particular size and model.  
03.01.07 Performance Protocol and Results – All lab testing on filtration media must be 

performed by an independent third party consultant and testing lab. 
 

03.02.00  Test Performance 
At a minimum, the SCBFD shall be tested, according to section 03.01.06, and meet these 
performance specifications: 
 

03.02.01 Filter Pollutant Removal Table 
 
 

 
 

 

POLLUTANT 
REMOVAL 

EFFICIENCY 

Trash and Debris - (down to 5 mm) 100% 
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PART 4 - EXECUTION 
 
04.01.00  General 
The installation and use of the SCBFD shall conform to all applicable national, state, municipal and 
local specifications. 
 

04.02.00  Installation 

The contractor shall furnish all labor, equipment, materials and incidentals required to install the 
(SCBFD) device(s) and appurtenances in accordance with the drawings, installation manual, and 
these specifications, and be inspected and approved by the local governing agency.  Installation 
contractor should possess a Confined Space Entry Certification Permit, pursuant to OSHA standards.  
Any damage to catch basin and surrounding infrastructure caused by the installation of the SCBFD is 
the responsibility of the installation contractor.    
 

04.02.01 Filter Basket and all components or accessories shall be inserted through 
 the catch basin and properly secured per manufactures installation manual 
 and these specifications. 

 

04.03.00  Shipping, Storage and Handling 
 

04.03.01 Shipping – SCBFD shall be shipped to the contractor’s address and is the 
responsibility of the contractor to transport the unit(s) to the exact site of 
installation. 

04.03.02 Storage and Handling– The contractor shall exercise care in the storage and 
handling of the SCBFD(s) and its components prior to and during installation.  
Any repair or replacement costs associated with events occurring after 
delivery is accepted, and unloading has commenced shall be born by the 
contractor.  The SCBFD(s) and its components shall always be stored indoors 
and transported inside the original shipping container(s) until the SCBFD(s) 
are ready to be installed.  The SCBFD shall always be handled with care and 
lifted according to OSHA and NIOSA lifting recommendations and/or 
contractor’s workplace safety professional recommendations. 

 

04.04.00  Maintenance and Inspection 
 

04.04.01 Inspection – After installation, the contractor shall demonstrate that the 
SCBFD has been properly installed at the correct location(s), elevations, and 
with appropriate supports and fasteners.  All components associated with the 
SCBFD and its installation shall be subject to inspection by the engineer of 
work, governing agency, and the manufacture at the place of installation.  In 
addition, the contractor shall demonstrate that the SCBFD has been installed 
per the manufacturer’s specifications and recommendations.  SCBFD(s) shall 
be physically inspected regularly in accordance to owner’s Stormwater 
Pollution Prevention Plans (SWPPP) and manufacture’s recommendations.  
An inspection record shall be kept by the inspection operator.  The record 
shall include the condition of the SCBFD and its appurtenances.  The most 
current copy of the inspection record shall always be copied and placed in the 
owner’s SWPPP. 

 04.04.02 Maintenance – The manufacturer recommends cleaning and debris removal 
and replacement of the Media Filtration Boom as needed. The maintenance 
shall be preformed by someone qualified. A Maintenance Manual is available 
upon request from the manufacturer. The manual has detailed information 
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 regarding the maintenance of the SCBFD(s).  A detailed Maintenance Record 
shall be kept by the maintenance operator.  The Maintenance Record shall 
include any maintenance activities preformed, amount and description of 
debris collected, and the condition of the filter.  The most current copy of the 
Maintenance Record shall always be copied and placed in the owner’s 
Stormwater Pollution Prevention Plan (SWPPP) per governing agency.       

04.04.03 Material Disposal - All debris, trash, organics, and sediments captured and 
removed from the SCBFD shall be transported and disposed of at an 
approved facility for disposal in accordance with local and state regulations.  
Please refer to state and local regulations for the proper disposal of toxic and 
non-toxic material. 

 

PART 5 – QUALITY ASSURANCE 
 
05.01.00  Warranty 
The manufacturer shall guarantee the SCBFD against all manufacturing defects in materials and 
workmanship for a period of (5) years from the date of delivery to the contractor.  The manufacturer 
shall be notified of repair or replacement issues in writing within the warranty period.  The SCBFD is 
limited to recommended application for which it was designed. 
 
  

[End of This Section] 
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PACKAGED STORM PUMP LIFT STATION

MCDONALDS - 6201 LINCOLN AVENUE, BUENA PARK 

Furnish and install complete pre-packaged duplex Lift Station model #PSI-KIM071025 as manufactured by Pacific Southwest 
Industries (national phone # 800-358-9095)

This pre-packaged Lift Station shall incorporate a quick removal system manufactured by the pump manufacturer. The pump(s) 
shall be guided to the discharge base elbow by a single or double guide rail and shall be stainless steel and shall extend from the 
discharge base elbow to the upper guide bracket mounted on 1-5/8" x 1-5/8" channel strut just below the basin cover. Stainless 
steel lifting chain or cable shall be supplied and properly installed to remove the pump from the wet well. The internal discharge 
piping shall be completely pre-plumbed with pressure rated schedule 40 or 80 PVC pipe as indicated and extend 12" beyond the 
wet well and valve vault side wall for contractor connection to the force main piping. The pump(s) discharge piping shall have a 
check and ball valve installed on each pump discharge. The Lift Station shall include control panel and level control floats.  The 
control panel shall be suitable for surface mounting or free standing on a leg kit if the site conditions require it.

PUMP(S):

Furnish and install Liberty series LE submersible pump(s). Each unit shall be capable of handling residential sewage with 2” solid 
handling capability. The submersible pumps shall produce the proper head and flow as indicated in this detail. The pump(s) shall 
be designed so that the shaft power required (BHP) shall not exceed the motor rated output throughout the entire operating range 
of the pump performance curve.  A two-year warranty “out of the box” shall be standard.

CONSTRUCTION: 
     
Each centrifugal sewage pump shall be the certified Series LE SERIES pumps as manufactured by Liberty Pumps, Bergen NY. 
The castings shall be constructed of class 25 cast iron. The motor housing shall be oil filled to dissipate heat. Air filled motors shall 
not be considered equal since they do not properly dissipate heat from the motor.  All mating parts shall be machined and sealed 
with a Buna-N O-ring. All fasteners exposed to the liquid shall be stainless steel. The motor shall be protected on the top side with 
sealed cord entry plate with molded pins to conduct electricity eliminating the ability of water to enter internally through the cord. 
The motor shall be protected on the lower side with a unitized ceramic/carbon seal with stainless steel housings and spring. The 
upper and lower bearing shall be capable of handling all radial and thrust loads. The pump shall be furnished with stainless steel 
handle.

ELECTRICAL POWER CORD:

The submersible pump shall be supplied with 35 feet of multi-conductor power cord. It shall be cord type SJTW (1-PH), capable of 
continued exposure to the pumped liquid. The power cord shall be sized for the rated full load amps of the pump in accordance 
with the National Electric Code. The power cable shall not enter the motor housing directly but will conduct electricity to the motor 
by means of a water tight compression fitting cord plate assembly, with molded pins to conduct electricity. This will eliminate the 
ability of water to enter internally through the cord, by means of a damaged or wicking cord.

MOTORS:

Single phase motors shall be oil filled, permanent split capacitor, and class B insulated NEMA B design rated for continuous duty. 
Three phase motors shall be oil filled; class B insulated NEMA B design, rated for continuous duty. At maximum load the winding 
temperature shall not exceed 130 degrees C unsubmerged. Since air filled motors are not capable of dissipating heat, they shall 
not be considered equal. Single phase pump motors shall have an integral thermal overload switch in the windings for protecting 
the motor.  Three phase motors shall be used with an appropriate controller with integral overload protection.  The capacitor circuit 
shall be mounted internally in the pump on single phase units.

BEARINGS AND SHAFT:

Upper and lower ball bearings shall be required. The bearings shall be a single ball / race type bearing.  Both bearings shall be 
permanently lubricated by the oil, which fills the motor housing. The motor shaft shall be made of 300 or 400 series stainless steel 
and have a minimum diameter of .50".

SEALS:

The pump shall have a unitized carbon / ceramic seal with stainless steel housings and spring equal to Crane Type 6A. The motor 
plate / housing interface shall be sealed with a Buna-N O-ring.

IMPELLER:

The impeller shall be a class 25 iron, with pump out vanes on the back shroud to keep debris away from the seal area.  It shall be 
threaded to the motor shaft.

QUICK REMOVAL SYSTEM:

The pumping unit(s) shall be equipped with quick removal system (QRS). The construction shall be such that the pump(s) will 
automatically connect to the discharge piping when lowered into place on the discharge connector. There shall be no need for 
personnel to enter the wet well to accomplish installation or removal of the pump(s). The pumping unit(s) shall be fitted with 
stainless steel lifting chain(s) of sufficient length and strength to permit the raising and lowering of the unit(s). The chain(s) shall be 
fastened at the top of the structure near the access opening. The need for a protective coating shall not be required. A sliding 
guide bracket shall be an integral part of the pumping unit and the pump casing shall have a machined connection with a bracket 
to connect with the discharge connection. Sealing of the pumping unit to the discharge connection shall be accomplished by a 
single linear downward motion of the pump with the entire weight of the pumping unit guided by a pawl, thereby wedging the 
pumping unit tightly against the discharge connector. No portion of the pump shall bear directly on the floor of the sump nor shall a 
rotary motion of the pump be required for sealing. All fasteners coming into contact with the pumpage shall be stainless steel. Two 
corrosion resistant guide pipes shall be furnished and installed for each pump to permit raising and lowering of the pump.

FIBERGLASS WET WELL:

The fiberglass wet well with an anti-flotation flange shall have the proper diameter and depth below the lowest inlet to promote 
proper cycling while maintaining the rim at grade. The fiberglass wet well shall be manufactured using a process that is filament 
wound and or chopped spray. The wet well shall be constructed with a anti flotation flange. Lifting lugs shall be required for those 
wet wells 48 inches in diameter and larger for setting of the wet well. The laminate shall have a Barco hardness of at least 90% of 
the resin manufactures minimum specified hardness for cured resin on both the interior and exterior surfaces. The minimum wall 
thickness of the wet well shall not be less than 1/4". Stainless steel studs will be encapsulated in the bottom of the wet well to allow 
the mounting of the quick removal system. The top rim flange will be a minimum of 2” wide to allow for the installation of the 
pedestrian rated aluminum cover to the rim flange or shall be rimless if the cover is specified for H20 off street locations. The wet 
well shall be provided with “unseal” fittings that can be installed in the field to insure proper elevation of the inlet, vent, and 
electrical on the side of the wet well. The wet well will house 2 -  swing check valves, and 2 – shut off valves.

COVER(s)

The wet well cover shall always be gasketed and bolted to the rim flange of the fiber glass tank using 7/16” stainless steel hex 
head bolts unless the cover is to be in a H20 off street location.  The type of material to be used for the cover shall be as indicated 
on this plan sheet.

DUPLEX ALTERNATING CONTROL PANEL:

The duplex control panel, as a minimum, shall include the appropriate enclosure type for the environment it is to be installed in and 
should include the following: Motor starters, motor circuit protectors or variable frequency drives (VFD), pump run indicator(s), 
operation selector switch(es), high water alarm and light, silence switch, dry contact for alarm, numbered terminals for all incoming 
power, pump motor(s) and level controls. The control panel shall be UL listed 508 or 913.
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Pump Specifications

LE40 Series

4/10 HP Submersible Sewage Pump
Pump

 

2” Solids handling

 

 

 

7000 Apple Tree Avenue   

36” INSIDE DIA.

40” OUTSIDE DIA.

(QTY) 20 x 1 FT 20 FT

(QTY) 1 x 7.7 FT 7.7 FT

(QTY) 0 x 4.1 FT 0 FT

(QTY) 0 x 16.4 FT 0 FT

(QTY) 1 x 2 FT 2 FT

(QTY) 1 x 20 FT 20 FT

  TOTAL EQUIVALENT LENGTH 49.7 FT

  FRICTION LOSS PER 100 FT 3" PVC 101 GPM 2.8 FT

  FRICTION LOSS 3" 49.7 / 100 x 2.8 FT 1.42 FT

1.42 FT

+ 8.18 FT

PERFORMANCE 101 GPM @ 9.60

LIFT STATION PROFILE & CALCULATIONS

PER 100 FT

3" PVC 45 BEND

FT TDH THROUGH 3" PVC LINE

3" SCH 40 = 3.048  SCH 80 = 2.90

3" PVC PIPE

3" PVC 90 ELBOW

3" PVC TEE

3" BALL VALVE

3" CHECK VALVE

TOTAL DYNAMIC HEAD

3" FRICTION LOSS

STATIC HEAD

2.85

Velocity (ft/s) =

HAZEN-WILLIAMS EQUATION/HEAD LOSS IN WATER PIPE

(f) = 0.2083 (100 / c)1.852 q1.852 / dh4.8655

150 HDPE / PVC

101 GPM

3" SCH 80 = 2.90

4.91

c=

q=

dh=

FRICTION LOSS PER 100 FT f=



MCDONALD’S USA Attachment H 
   

Attachment H: Operation and Maintenance 
 

Comprehensive O&M plan to be included with Final WQMP submittal



Operation & Maintenance (O&M) Plan  

 
 

Project Name: 

McDonald's Buena Park (4-5199) 

 

 

 

Prepared for: 

McDonald's USA 

110 N. Carpenter Street 

Chicago, IL 60607 

(800) 244-6227 

 

 

 

 

Prepared on:  

8/11/2025 
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McDonald’s USA  Section 1 
  Page 1 

Section 1 Project Description and BMP 
Overview 
 

General Project Attributes and Stormwater Control Measures 

Site Location 
6201 Lincoln Avenue, Buena Park, CA 90620 

Project Area (ft2):  45,045  Number of Dwelling Units:  N/A SIC Code:  5812 

Narrative Project 
Description: 

McDonald’s USA proposes to construct and operate a new McDonald’s 
restaurant at 6201 Lincoln Avenue, Buena Park, CA 90620. In the 
existing condition, the project site is Imperial Burger, a fast-food drive-
thru restaurant. The area is bounded by Lincoln Avenue to the south, 
Hoffman Street to the west, multi-family residential to the north, and 
Buena Park Montessori to the east. There is a screen wall that extends 
along the north and east property line between project site and 
neighboring properties. 

The site is a 1.04-acre property where the site has existing screen walls 
to the north and east. The northern screen wall is within our property 
line and is being protected, so a small area of 0.01-acre north of the wall 
is not being disturbed. Ultimately, a total of 1.03-acre is considered for 
water quality treatment. 

Potential run-on was identified from the eastern property through 
existing wall weep hole was noted. Proposed valley gutter will run east 
to west to convey run-on to drain to the eastern gutter of Hoffman Street 
as in existing conditions.  

The proposed building will be rectangle-oriented north to south with 
entrances on the south, east faces of the building. The drive-thru 
approach will be on the eastern end of the site and circulation is 
counterclockwise. The drive-thru exit will be to the southern end of the 
site. The building will have a roof-drain system that discharges to the 
surface of the drive-thru and will therefore be included in drainage 
calculations. 

To meet the City of Buena Park’s Water Quality requirements, the site 
has been designed to surface flow storm water runoff into two (2) 
bioretention basins and two (2) drop inlets fitted with BioClean Catch 
Basin Filter Inserts for full trash capture. The drop inlets will capture the 
runoff for the 24-hour 85th percentile storm event and convey it to one 



WQMP Operations and Maintenance Plan 
McDonald's Buena Park (4-5199) 
  

 

McDonald’s USA  Section 1 
  Page 2 

General Project Attributes and Stormwater Control Measures 

(1) modular wetland system (MWS). The bioretention basins will 
infiltrate treated flows and water can pond up to 6” before it enters 
overflow device and routed to the MWS. Treated flows and overflow 
from the MWS will be pumped through a proposed parkway drain to 
the eastern gutter of Hoffman Street. 

During storm events larger than the 85th percentile storm event, runoff 
will overflow the proposed MWS via bypass weir and be routed to a 
sump pump. The pump will discharge the flows to a proposed parkway 
drain to the eastern gutter of Hoffman Street. 

Land use at the proposed site will include indoor food preparation, 
cooking, indoor eating area, a drive-thru, and improvements to the 
surface parking and landscaping design. A covered trash enclosure is 
proposed at the northwestern corner of the site. Expected waste will be 
food waste, grease from cooking, leaks from vehicles, landscape waste, 
trash, and debris. Ownership and maintenance of the site are all 
encompassed under McDonald’s USA. 

Project-specific Source 
Control BMPs 

Our site is not suitable for infiltration BMPs requiring a 10 ft 
groundwater separation as they would need to be on surface, very 
shallow, and therefore have very low infiltration capacity. We are 
unable to meet the full Design Capture Volume (DCV) (2,549 cu-ft) and 
meet 5 ft groundwater separation with the proposed site, so we propose 
to treat to the maximum extent feasible volume for our site, which is 
about 1,213 cu-ft total between two (2) bioretention areas without 
underdrains. The remaining 1,336 cu-ft of the DCV will be treated by 
one (1) Modular Wetland System (MWS), a proprietary vegetated 
biotreatment system. The proposed MWS will be sized to provide 
treatment for the 85th percentile storm. 

Summary of Drainage 
Patterns 

In the existing condition, storm water runoff surface flows from the 
southeastern corner to the northwestern corner of the site towards the 
existing gutter of Hoffman Street. Runoff then flows north to the 
intersection of Hoffman Street and San Marco Circle enters the 
southeastern public catch basin, into the public storm drain system, and 
is conveyed to the Coyote Creek. Ultimately discharging into the San 
Gabriel River Reach 1, the San Gabriel River Estuary, and the San Pedro 
Bay Near/Off Shore Zones. 
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General Project Attributes and Stormwater Control Measures 

Summary of Hydrologic 
Source Controls 

N/A 

Structural Treatment and 
Hydromodification BMPs 

N/A 
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BMP ID BMP Type Narrative Description Location Other Considerations 

BIO-1 Bioretention 
Basin (INF-3) 

Above-ground 3 ft deep 
bioretention basin. 
Receives flow from 

DMA 2. 

Southwest 
corner of project 
near the Lincoln 

Ave and 
Hoffman St 
intersection 

Overflow outlet is 
above gravel layer to 

provide 
retention/nutrient 

treatment. 

BIO-2 Bioretention 
Basin (INF-3) 

Above-ground 3.5 ft 
deep bioretention basin. 

Receives flow from 
DMA 3. 

West side of 
project, along 
Hoffman St 

Overflow outlet is 
above gravel layer to 

provide 
retention/nutrient 

treatment. 

MWS-1 Properietary 
Biotreatment 

(BIO-7) 

Proprietary pre-
treatment device located 

downstream of 
bioretention basin. 
Receives flow from 
DMA 1, 2, 3, and 4.. 

Northwest of 
project, along 
Hoffman St 

Catch basins are fitted 
with BioClean Catch 

Basin Filter Inserts for 
full trash capture as 

pretreatment.  
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Section 2 Personnel, Documentation, and 
Reporting 
2.1  Maintenance Roles and Responsibilities 
The roles related to O&M of the BMPs are defined as follows: 

 Facility Owner – The Facility Owner is the party who is ultimately responsible for the functionality 
of all BMPs. The maintenance agreement (Attachment 2) identifies the facility owner for each BMP, 
including the timing of any ownership transitions. 

 Responsible Party – The Responsible Party is the party that shall have direct responsibility for the 
O&M of the BMPs. This party shall be the designated contact with inspectors and lead maintenance 
personnel. The Responsible Party shall sign self-inspection reports and any correspondence regarding 
the verification of inspections and required maintenance. The Responsible Party will establish a 
system to delegate general inquiries to the appropriate maintenance personnel concerning the 
operation and maintenance of the BMPs. The Responsible Party reports directly to the Facility 
Owner and operates and manages the BMPs on the Facility Owner’s behalf.  

 Designated Emergency Respondent – The Designated Emergency Respondent is the party 
responsible for directing activities and communications during emergencies such as broken irrigation 
pipes, landslides, hazardous spill responses etc., that would require immediate response should they 
occur during off-hours. It is the responsibility of the Designated Emergency Respondent to 
communicate the emergent situation with the Responsible Party as soon as possible. 

 Key Maintenance Personnel – Key Maintenance Personnel are the designated lead field manager(s) 
or supervisor(s) who directly oversee and delegate the maintenance activities, maintain the 
scheduling, and coordinate activities between all personnel. These tend to change more often than 
other personnel over time, so their names do not necessarily need to be included in the O&M Plan. 
However, they must be properly trained as recorded in the training logs (Section 2.2). 

The table below lists the roles for this project. This table must be updated whenever changes occur. 

Role Name (Title and 
Affiliation) 

Phone 
Number 

Address Email Address 

Facility Owner     

Responsible Party     

Designated 
Emergency 
Respondent 
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2.2  Qualification and Training Requirements for Personnel 
Many of the activities presented in this O&M plan can be completed by personnel with basic 
landscaping and yard maintenance skills and project-specific orientation. However, there are 
activities that require a more experienced skillset to identify and remediate potential issues that 
could compromise the functionality of each BMP. The Responsible Party shall exercise discretion in 
determining the skillset required to complete each task. 

Activities that can typically be completed by maintenance personnel with basic training and/or 
qualifications include: 

 General landscaping activities (pruning, weeding, and raking) 

 Routine sediment, trash and debris removal; 

 Filling in minor scour or erosion areas, or replacing rip rap that has become displaced; 
and 

 Watering or irrigation, as necessary. 

Activities that typically require maintenance personnel with specialized qualifications, training, 
and/or engineering oversight include: 

 Inspection and/or repair of inflow and outflow structures;  

 Inspection and/or repair of underground elements; 

 Inspection, diagnosis, and remediation of significant erosion issues potentially 
compromising function and/or structural stability; and 

Maintenance personnel who have identified a potential major issue with any facility should contact 
the designated key maintenance personnel for the facility immediately. 

Training must be provided for all personnel performing maintenance tasks on or providing 
maintenance oversight of structural BMPs. The table below provides the personnel and relevant 
training topics.   

Training Logs contained in Attachment 3 should be used to document training of maintenance 
personnel. 
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Training Topic Responsible Party Designated 
Emergency 
Respondent 

Key 
Maintenance 

Personnel 

Proper Maintenance of all BMP 
components X  X 

Identification and clean-up 
procedures for spills and overflows X X X 

Safety concerns when maintaining 
devices and responding to 
emergency situations 

X X X 

 

2.3  Maintenance Agreements and Funding Mechanisms 
The proposed development and BMPs will be maintained by McDonald’s USA through a lease 
agreement with the property owner. The operation and maintenance costs of the BMPs will be 
incorporated with the operating budget for the restaurant. 

2.4  Record Keeping Requirements 
Documentation of site conditions, maintenance activities performed, and any other remaining 
maintenance required is necessary during each inspection/maintenance visit. Inspection and 
maintenance records shall be retained in an accessible, secure location for the life of the facility, and 
not less than 10 years.  

The following documentation mechanisms and procedures have been established for this O&M 
Plan: 

 Training Logs: Personnel must document training activities as part of implementing this 
O&M Plan. Attachment 3 contains a sample training log. 

 Inspection and Routine Maintenance Logs: Maintenance personnel are required to 
maintain logs of inspection and maintenance activities. Attachment 4 contain inspection and 
maintenance logs. 

 Rehabilitative and Corrective Maintenance Log and Reporting: Rehabilitation and 
corrective maintenance activities should be documented at a degree of detail that is 
commensurate to the complexity/significance of the activity. Any significant changes to the 
BMP designs that arise from rehabilitation/corrective maintenance will be documented via 
an update to the Project WQMP and as-built drawings. Corrective maintenance that does 
not result in design changes will be documented as a special entry in the maintenance logs 
to provide pertinent details of that rehabilitative or corrective maintenance activity.  
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2.5  Required Permits Associated with Maintenance Activities 
No additional permits needed for the implementation, operation, and maintenance of the BMPs 

2.6  Self-Reporting Requirements 
No additional self-reporting requirements needed by jurisdiction. 

2.7  City Inspections 
The City of Buena Park may conduct a site inspection to evaluate compliance with the Project WQMP, 
at any time, in accordance with Section 13.32.040 of the City of Buena Park municipal code. 
 

2.8  Electronic Data Submittal 
This document, along with the attachments, shall be provided to the City or County in PDF format. 
Autocad files and/or GIS coordinates of BMPs shall also be submitted to the City/County. 
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Section 3 Inspection and Maintenance 
Activities 
This section identifies the inspection and O&M activities for each BMP incorporated into the 
project. Section 3.1 and 3.2 contain common maintenance activities and frequencies associated with 
Source Control BMPs and HSCs, respectively. Section 3.3 contains individual tables for each 
structural LID or hydromodification BMP with an explanation of the various types of maintenance 
activities associated with these BMPs. 

3.1 Inspection and Maintenance of Source Control BMPs 
 

Source Control BMP Activity Frequency 

N1. Education for 
Property Owner’s 
Tenants and 
Occupants 

Distribute appropriate materials to owners, 
tenants, and/or occupants via contract 
language, mailings, website, or meetings. 

Information provided to 
owners and tenants upon 
sale or lease. Reminders 

sent or posted as needed. 

Check www.ocwatersheds.com and/or 
City website for updated educational 
materials. 

Annually 

N2. Activity 
Restrictions 

The Project will establish the following 
policies prohibiting activities during 
operations: 

• Prohibit discharge of fertilizer, pesticide, 
or animal waste to street or storm drain. 

• Prohibit blowing or sweeping of debris 
(leaf litter, grass clippings, litter, etc.) into 
street or storm drain. 

• Require dumpster lid to be closed at all 
times. 

• Prohibit discharge of paint or masonry 
waste to street or storm drain 

• Prohibit vehicle washing, maintenance, 
or repair on premises. 

Information provided to 
owners and tenants upon 
sale or lease. Reminders 

sent or posted as needed. 



WQMP Operations and Maintenance Plan 
McDonald's Buena Park (4-5199) 
  

 

McDonald’s USA  Section 3 
  Page 6 
 

Source Control BMP Activity Frequency 

N3/S4. Common 
Area Landscape 
Management, 
Efficient Landscape 
Design, and Efficient 
Irrigation 

Check that fertilizer and pesticide usage is 
in accordance wiN1th the Integrated Pest 
Management Program. Adjust, if needed. 

Annually 

Check the irrigation system water budget to  
ensure efficiency targets are being met and 
the system is in good condition. 
Adjust/repair irrigation system and 
controllers, if needed. 

Annually prior to 
irrigation system 

activation 

Check landscaping for presence of invasive 
species and remove, if needed. 

Annually 

N11. Common Area 
Litter Control 

Remove trash from around trash enclosure, 
inspect to ensure lids closed, structurally 
sound, and not overflowing. Repair or 
replace, as needed.  

Monthly 

Inspect common area for litter and trash 
disposal violations by homeowners and 
reporting to the HOA or responsible party 
for investigation. Remove litter, as needed. 

Weekly 

N14. Common Area 
Catch Basin 
Inspection 

Remove trash and debris from catch basins 
and grates. Check for damage, clogging, 
and standing water. Repair or mitigate 
clogging/standing water, as needed. 

Four times per year 
during wet season, 

including inspection just 
before the wet season and 

within 24 hours after at 
least two storm events 

>0.5 inches 

N15. Street 
Sweeping Private 
Streets and Parking 
Lots 

Sweep curb and gutter areas using a 
vacuum street sweeper. Report any 
significant or illicit debris in curb/gutter to 
HOA or responsible party, as needed. 

Weekly to Monthly 

S1. Provide Storm 
Drain System 
Stenciling and 
Signage 

Check that all catch basins in paved areas 
marked or stenciled with “No dumping-
Drains to Ocean; No Descargue Basura” 
language. Replace/repaint markings if 
faded, damaged, removed, or otherwise 
illegible. 

Annually 



WQMP Operations and Maintenance Plan 
McDonald's Buena Park (4-5199) 
  

 

McDonald’s USA  Section 3 
  Page 7 
 

Source Control BMP Activity Frequency 

S2. Design and 
Construct Outdoor 
Material Storage 
Areas 

Check outdoor material storage structure to 
ensure structural stability is sound and that 
no contact of the stored materials with 
rainfall or runoff is occurring. Check 
secondary containment for leaks. Repair 
leaks or damage, as needed and mitigate, if 
coming into contact with stormwater. 

Twice per year 

S3. Design and 
Construct Trash and 
Waste Storage Areas 

Check that outdoor waste storage structure 
is consistently covered, that structural 
stability is sound, and that no run-on or 
contact of the trash with runoff is occurring. 
Repair leaks or damage and mitigate if 
trash coming into contact with stormwater, 
as needed. 

Twice per year 

Check that trash is removed by local waste 
management contractor on at least a weekly 
basis for proper disposal. 

Weekly 

S5. Protect Slopes 
and Channels and 
Provide Energy 
Dissipation 

Check slopes, channels, riprap and other 
conveyance or energy dissipation areas for 
signs of erosion or scour. Replace material, 
repair channels, replant vegetation, and/or 
redesign, as needed for signs of 
erosion/scour. 

Four times per year 
during wet season, 

including inspection just 
before the wet season and 

within 24 hours after at 
least two storm events 

>0.5 inches 

S9. Outdoor 
Processing Areas 

Check that all wash water, leaks, and spills 
are prevented from possible contact with 
rainwater. Check berms, drop inlets, and 
other control devices for structural 
soundness and effectiveness. Maintain or 
replace any failed structural measures, as 
needed. 

Four times per year 
during wet season, 

including inspection just 
before the wet season and 

within 24 hours after at 
least two storm events 

>0.5 inches 

Remove trash and debris and sweep 
outdoor processing areas 

Monthly 
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Source Control BMP Activity Frequency 

S10. Equipment 
Wash Areas 

Check that all wash water, leaks, and spills 
are prevented from possible contact with 
rainwater. Check berms, drop inlets, and 
other control devices for structural 
soundness and effectiveness. Maintain or 
replace any failed structural measures, as 
needed. 

Four times per year 
during wet season, 

including inspection just 
before the wet season and 

within 24 hours after at 
least two storm events 

>0.5 inches 

Remove trash and debris and sweep 
equipment wash areas 

Monthly 

S13. Wash Water for 
Food Preparation 
Areas 

Check that signs are present prohibiting the 
discharge of wash water from food 
preparation areas (including outdoor) to 
areas draining to a storm drain, is 
prohibited. 

Four times per year 
during wet season, 

including inspection just 
before the wet season and 

within 24 hours after at 
least two storm events 

>0.5 inches 

Check that all wash water, leaks, and spills 
are prevented from possible contact with 
rainwater. Check sinks, berms, and other 
structures for structural soundness and 
effectiveness. Maintain or replace any failed 
structural measures, as needed. 

Four times per year 
during wet season, 

including inspection just 
before the wet season and 

within 24 hours after at 
least two storm events 

>0.5 inches 

Remove trash and debris and sweep 
outdoor food preparation areas 

Weekly 
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3.2 Inspection and Maintenance of Hydrologic Source Controls 

HSCs Activity Frequency 
N/A   
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3.3 Inspection and Maintenance of Structural LID and 
Hydromodification BMPs 

The section is organized by type of structural LID or hydromodification BMP with separate tables 
for each BMP type included in the project. The section identifies four categories of activities related 
to O&M of the BMPs: 

General Inspections - Evaluations conducted at regularly scheduled intervals to indicate 
the need for maintenance of structural BMPs.  

Routine Maintenance Activities – Activities conducted at regularly scheduled intervals to 
sustain long-term performance of each BMP, including inspections and normal upkeep.  

Corrective (Major) Maintenance Activities – Includes activities conducted to replace or 
rehabilitate system components at the end of their usable life as well as activities conducted 
to resolve major issues that are not anticipated. 

Emergency Response Activities – Activities related to emergencies, primarily concerning 
spills, which may require immediate action and notifications (Section 3.4). 

 

BMP ID BMP Type Reference Maintenance Table 

BIO-1 Bioretention Basin (INF-3) INF-3 (Page 11-12) 

BIO-2 Bioretention Basin (INF-3) INF-3 (Page 11-12) 

MWS-1 Proprietary Biotreatment 
(BIO-7) 

Manufacturer O&M Manual (Attachment 4) 
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INF-3 Bioretention Without Underdrain 

Activity Frequency 

GENERAL INSPECTIONS 

Remove trash and debris Four times per year during wet season, 
including inspection just before the wet 
season and within 24 hours after at 
least two storm events ≥ 0.5 inches. 

Repair eroded facility areas  

Inspect and maintain access roads 

Inspect and resolve areas of standing water 

Remove minor sediment in facility bottom 

Provide vector control if needed 

Identify any needed corrective maintenance that will 
require site-specific planning or design 

ROUTINE MAINTENANCE 

Vegetation 

Irrigate as recommended by a landscape professional, 
typically for the first 3 years to establish vegetation 

As needed 

Remove undesirable vegetation Four times per year during wet season, 
including inspection just before the wet 
season. 

Reseed or replant areas of thin or missing vegetation Annually 

Mulch 

Remove and replace mulch in areas where significant 
sediment (>1 inch) has accumulated 

Annually 

Add an additional 1-2 inches of mulch; replace any 
mulch that is removed 

Annually 

Media Layer  

Scarify media to promote infiltration while removing 
mulch 

Annually 

Replace top 3-6 inches of media layer and replace 
vegetation 

Estimated every 10 years (highly site 
specific) 

Replace full depth of media and replace vegetation Estimated every 30 years (highly site 
specific) 

Inflow, Underdrain and Outflow Structures 
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INF-3 Bioretention Without Underdrain 

Activity Frequency 

Check energy dissipation function and add riprap Four times per year during wet season, 
including inspection just before the wet 
season. 

Inspect inlets and outlets and remove accumulated 
sediment 

Four times per year during wet season, 
including inspection just before the wet 
season. 

Flush underdrain As needed 

Repair structural damage to inlets, outlets, and 
underdrain 

As needed 

CORRECTIVE (MAJOR) MAINTENANCE 

For the adaptable configuration, utilize results of 
downtown observations to determine the need for 
adjustment of the outlet structure (i.e., uncapping 
closed underdrain) 

Based on twice-yearly drawdown 
observations following events 0.5 inch 
or larger 

Prepare documentation of issues and resolutions for 
review by appropriate parties; modify WQMP if 
needed.  

Before major maintenance 

Document major maintenance activities; record 
modified WQMP and as-built plan set if needed 

After major maintenance 

Take photographs before and after from the same 
vantage point 

Before and after 
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BIO-5/7 Proprietary Biotreatment 

Activity Frequency 

GENERAL INSPECTIONS 

Remove trash and debris Four times per year during wet season, 
including inspection just before the wet 
season and within 24 hours after at least 
two storm events ≥ 0.5 inches. 

Identify excess erosion or scour  

Identify sediment accumulation that requires 
maintenance 

Inspect during storm event, when possible, to 
estimate treatment capacity and determine if 
premature bypass is occurring 

Evaluate plant health and need for corrective action 

Identify any needed corrective maintenance that will 
require site-specific planning or design 

OPERATION AND MAINTENANCE 

 O&M of proprietary BMPs must follow established manufacturer guidelines 

 O&M of accompanying retention BMPs should follow the guidelines established in the 
associated fact sheet for that BMP.  
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3.4 Emergency Response Plan 
In some cases, adverse conditions may occur which could be an imminent threat to human or 
environmental health or severe damage to infrastructure or property. For example, a spill of 
hazardous substances in the contributing area to a BMP could cause harmful substances to enter the 
BMP and be released downstream, affecting environmental and public health. Other emergencies 
could arise related to the stormwater features or water quality protection, such as landsliding, 
major erosion, or burst pipes in the tributary area. 

In the event of an actual or suspected hazardous material release, the following plan shall take 
effect.  

The primary importance of initial response to an actual or suspected spill will be public safety, 
control of the source of pollution, and containment of spills that have occurred, as applicable. The 
table below provides the emergency contact information for hazardous materials spills affecting 
BMPs. 

Name Phone When to Report 

Local Emergency Response (Fire Department) 911 Immediately 

Orange County 24-Hour Water Pollution 
Problem Reporting Hotline 

1-877-897-7455 Immediately 

CalOES State Warning Center 1-800-852-7550 Immediately 

 

 The first number to call is emergency response (9-1-1), followed by the California Governor’s Office 
of Emergency Services (CalOES), formerly the California Emergency Management Agency 
(CalEMA). (CalOES) maintains guidance and instructions of what to do in the event of a spill of 
hazardous substances (http://www.caloes.ca.gov/cal-oes-divisions/fire-rescue/hazardous-
materials/spill-release-reporting). This plan is based on the guidance provided by CalOES 
(CalOES, 2014). 

1. If an actual or suspected hazardous material incident exists, maintenance personnel will 
immediately call 911 and the CalOES State Warning Center (Error! Reference source not 
found.). 

2. The Designated Emergency Respondent and Responsible Party assigned to the facility 
(from Section 2.1) must also be notified of any actual or potential spill. 

3. Remediation of contamination in the water quality facility should be handled as a 
corrective maintenance issue per Section 3.2 of this O&M plan. 
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In the event that a potential spill is identified prior to it reaching the BMPs, the Designated Emergency 
Respondent will implement an isolation protocol to prevent the spill from entering the BMP. An 
inflatable plug, Hazmat Plug, or equivalent device as approved by the Designated Emergency 
Respondent will be installed within the storm drains or catch basins to block upstream flow from 
reaching and contaminating the BMP. The temporary plug will be an interim measure until the spill 
is properly maintained and remediated and the Designated Emergency Respondent has determined 
the risk to the BMP of contamination no longer exists.  
 
Similar measures should be taken in the event of a landslide, mudslide, or major erosion within the 
tributary area of the BMP to prevent sediment from damaging the BMP to the extent possible.  

3.5 Vector Control 
In addition to the inspection and maintenance activities listed in Section 3, all BMPs shall be 
inspected for standing water on a regular basis. Standing water which exists for longer than 72 
hours may contribute to mosquito breeding areas. Standing water may indicate that the BMP is not 
functioning properly and proper action to remedy the situation shall be taken in a timely manner.  

Elimination of standing water and managing garbage, lawn clippings, and pet droppings can help 
decrease the present of mosquitoes and flies in the area.  

The Orange County Vector Control District may be contacted for more information and support at 
714-971-2421 or 949-654-2421 or www.ocvcd.org.  
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TRAINING / EDUCATIONAL LOG 

Date of Training/Educational Activity:  

Name of Person Performing Activity 
(Printed):  

Signature:  
 

Topic of Training/Educational Activity: 

  

 

Name of Participant Signature of Participant 

  

  

  

  

  

  

  

  

  

  
 

 
For newsletter or mailer educational activities, please include the following information: 
 

 Date of mailing: 
 Number distributed: 
 Method of distribution: 
 Topics addressed: 

 
 
If a newsletter article was distributed, please include a copy of it. 
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BMP OPERATION & MAINTENANCE LOG 

MCDONALD’S BUENA PARK (4-5199) 

Today’s Date:  

Name of Person Performing Activity 
(Printed):  

Signature:  
 

BMP Name or Type 
(As Shown in O&M Plan) 

Brief Description of Operation, 
Maintenance, or Inspection Activity 

Performed 

Summary of Notable Observations 
or Outcomes from Activity 

  

 

  

 

  

 

  

 

  

 

 

[add additional pages, photographs, drawings, notes as needed] 
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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
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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:
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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.
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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.
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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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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

Site 
Map #

Comments:

Inlet and Outlet 
Pipe Condition

Drain Down Pipe 
Condition

Discharge Chamber 
Condition

Drain Down Media 
Condition

Plant Condition

Media Filter 
Condition

Long:

MWS 
Sedimentation 

Basin

Total Debris 
Accumulation

Condition of Media  
25/50/75/100

(will be changed
@ 75%)

Operational Per 
Manufactures' 
Specifications           
(If not, why?)

Lat: MWS             
Catch Basins

GPS Coordinates     
of Insert

Manufacturer / 
Description / Sizing

Trash 
Accumulation

Foliage 
Accumulation

Sediment 
Accumulation

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

Office personnel to complete section to 
the left.

Project Address 

Project Name   

Cleaning and Maintenance Report
Modular Wetlands LinearENGINEERED SOLUTIONS
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Operation & Maintenance

Contech’s Bio Clean® Grate Inlet Filter is a stormwater catch basin filter designed to remove trash, debris, sediments, 
particulates, and hydrocarbons (with hydrocarbon boom add-on). Constructed of 100% stainless steel, the filters are 
available at various sizes and depths, allowing them to fit in any grated catch basin inlet. The heavy duty construction allows 
for cleaning with any vacuum truck. The filter can also easily be cleaned by hand.

As with all stormwater BMPs, inspection and maintenance on the Grate Inlet Filter is necessary. 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 site-specific loading conditions. This is recommended because pollutant loading can vary greatly 
from site to site. Variables such as nearby soil erosion or construction sites, winter sanding of roads, amount of daily traffic, 
and land use can increase pollutant loading on the system. The first year of inspections can be used to set inspection and 
maintenance intervals for subsequent years. Without appropriate maintenance, a BMP can exceed its storage capacity which 
can negatively affect its continued performance in removing and retaining captured pollutants.

Filter Diagram

Grate

Mounting Flange

Outlet Pipe

Filter 
Basket

High Flow  
Bypass
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Inspection Equipment

Following is a list of equipment to allow for simple and effective inspection of the Grate Inlet Filter:

	• Contech Inspection Form (page 7 of this O&M Manual).

	• Manhole hook or appropriate tools to remove access hatches and covers.

	• Appropriate traffic control signage and procedures.

	• Protective clothing and eye protection.

	• Note: entering a confined space requires appropriate safety procedures, PPE, and certification. It is generally 
not required for routine inspections or maintenance of the system.

Inspection Steps

The core to any successful stormwater BMP maintenance program is routine inspections. The inspection steps required 
on the Grate Inlet Filter are quick and easy. As mentioned above the first year should be seen as the maintenance interval 
establishment phase. During the first year more frequent inspections should occur in order to gather loading data and 
maintenance requirements for that specific site. This information can be used to establish a base for long-term inspection 
and maintenance interval requirements.

The Grate Inlet Filter can be inspected though visual observation without entry into the catch basin. All necessary pre-
inspection steps must be carried out before inspection occurs, such as safety measures to protect the inspector and nearby 
pedestrians from any dangers associated with an open access hatch or manhole. Once the manhole has been safely opened 
the inspection process can proceed, as follows: 

	• Prepare the inspection form by writing in the necessary information including project name, location, date & time, 
unit number and other details as noted (page 7 of this O&M Manual). 

	• Observe the inside of the catch basin through the manhole. If minimal light is available and vision into the unit is 
impaired utilize a flashlight to see inside the catch basin. 

	• Look for any out of the ordinary obstructions in the catch basin, trough, weir, filter basket, basin floor our outlet pipe. 
Write down any observations on the inspection form. 

	• Through observation and/or digital photographs estimate the amount of trash, foliage and sediment accumulated 
inside the filter basket. Record this information on the inspection form. 

	• Observe the condition and color of the hydrocarbon boom. Record this information on the inspection form. 

	• Finalize inspection report for analysis by the maintenance manager to determine if maintenance is required.
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Maintenance Indicators

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

	• Missing or damaged internal components.

	• Obstructions in the filter basket and/or its bypass.

	• Excessive accumulation of trash, foliage and sediment in the filter basket. Maintenance is required 
when the basket is greater than half-full.

	• The following chart shows the 50% and 100% storage capacity of each filter height:

Maintenance Equipment
Following is a list of equipment to allow for simple and effective maintenance of the Grate Inlet Filter. It is recommended that 
a vacuum truck be utilized to minimize the time required to maintain the Grate Inlet Filter, though it can easily be cleaned 
by hand. 

	• Contech Maintenance Form (page 7 of this O&M Manual).

	• Manhole hook or appropriate tools to access hatches and covers.

	• Appropriate safety signage and procedures.

	• Protective clothing and eye protection. 

	• Small or large vacuum truck (with pressure washer attachment preferred).

	• Note: entering a confined space requires appropriate safety procedures, PPE, and certification. It is generally not 
required for routine maintenance of the system.

Basket Model
Height1 
(inches)

Top Width 
(inches)

Top Length 
(inches)

Bottom 
Width 

(inches)

Bottom 
Length 
(inches)

50% Storage 
Capacity 

(CF)

100% Storage 
Capacity 

(CF)

BC-GRATE-FULL-12-12-12 6.00 10.00 10.00 8.31 8.31 0.15 0.30

BC-GRATE-FULL-18-18-12 6.00 15.00 15.00 12.50 12.50 0.33 0.66

BC-GRATE-FULL-24-24-12 6.00 20.00 20.00 16.69 16.69 0.59 1.18

BC-GRATE-FULL-24-24-24 18.00 20.00 20.00 10.00 10.00 1.22 2.44

BC-GRATE-FULL-24-40-12 6.00 20.00 30.00 16.69 25.00 0.88 1.76

BC-GRATE-FULL-24-40-24 18.00 20.00 30.00 10.00 15.00 1.82 3.64

BC-GRATE-FULL-36-36-24 18.00 30.00 30.00 15.00 15.00 2.73 5.46

1 Refers to basket height. Total system height is equal to basket height plus 6 inches for bypass.
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Maintenance Procedures

It is recommended that maintenance occurs at least two days after the most recent rain event to allow debris and sediments 
to dry out. Maintaining the system while flows are still entering it will increase the time and complexity required for 
maintenance.

Cleaning of the Grate Inlet Filter can be performed from finish surface without entry into catch basin utilizing a vacuum 
truck. Some unique and custom configurations may create conditions which would require entry for some or all of the 
maintenance procedures. All necessary pre-maintenance steps must be carried out before maintenance begins, such as 
safety measures to protect the maintainer and nearby pedestrians from any dangers associated with an open access hatch 
or manhole. Once the manhole has been safely removed, the maintenance process can proceed:

	• Inspect the Grate Inlet Filter as detailed under Inspection Steps above (page 3 of this O&M Manual).

	• Using an extension on a vacuum truck, position the hose over the opened catch basin. Insert the vacuum hose down 
into the filter basket and suck out trash, foliage, and sediment. Pressure wash the sides and bottom of the filter basket 
to remove any stuck debris.

	• Remove the optional hydrocarbon boom that is attached to the inside of the filter basket (if present). The hydrocarbon 
boom is fastened to vertical rails on two opposite sides of the basket. Assess the color and condition of the boom 
using the diagram below. If replacement is required, install and fasten on a new hydrocarbon boom. Booms can be 
ordered directly from the manufacturer.

	• Below is a replacement indication color chart for the hydrocarbon booms.

	• When maintenance is complete, replace the grate and remove all traffic control.

	• All removed debris and pollutants shall be disposed of following local and state requirements.

	• Disposal requirements for recovered pollutants may vary depending on local guidelines. In most areas the sediment, 
once dewatered, can be disposed of in a sanitary landfill. It is not anticipated that the sediment would be classified 
as hazardous waste.

	• In the case of damaged components, replacement parts can be ordered from the manufacturer. Hydrocarbon booms 
can also be ordered directly from the manufacturer as previously noted.

EXCELLENT 
CONDITION

GOOD 
CONDITION

MINIMAL  
CAPACITY

REPLACEMENT 
REQUIRED
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Maintenance Sequence

1.	 Remove grate and set up vacuum truck to clean the filter 
basket.

3.	 Replace the grate and remove all traffic control. All removed 
debris and pollutants shall be disposed of following local 
and state requirements. 

2.	 Insert the vacuum hose down into the filter basket and suck 
out debris. Pressure wash the sides and bottom of the filter 
basket to remove any stuck debris.
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PSI Pacific Southwest Industries
ENGINEERED - PUMPS/FLUID HANDLING & DISPOSAL SYSTEMS - PACKAGED LIFT STATIONS

18541 Collier Ave Lake Elsinore, CA 92530 
(800) 358-9095    (951) 674-2144    fax (951) 674-9444    CSL #583052

www.psipumps.com     Email: info@psipumps.com 

LIFT STATION REQUIRED MAINTENANCE 

The lift station should be inspected twice a year for proper operation, and should be 
checked for overabundance of solid matter such as grease and soap buildup. 

Proper operation and inspection would include the following: 

1) Automatic operation of the system by float activation.   One pump starting at lead
on levels, second pump starting at high level conditions; manual operation by use
of the selector switches.

2) Inspect floats for proper elevation and for proper movement.  Correct any
obstructions.

3) Check incoming power for proper voltage.  Check voltage at motor connections.

4) Check amperage of each motor.

5) Hose down lift station to clean the walls of the wet well, pumps and floats.

MECHANICAL SEAL INSPECTION OF PUMPS 

Inspection of the mechanical seals should be done every two years. 

The inspection will include the following: 

Pull pump out of wet well.  Remove oil seal plug and inspect the oil for clarity.  Clear oil 
indicates no water intrusion and chamber is to be topped off with 30 weight turbine oil. 
If oil is cloudy the mechanical seal and oil needs to be replaced. 

Note: Your lift station is designed to pump raw unscreened sewage.  Refrain from 
putting the following into your sewage system: tampons, feminine napkins, condoms, 
handy wipes, baby wipes, paper towels, diapers, plastic bags, q-tips, etc., and food 
grease.  Although grease will be pumped, grease will cause problems eventually and 
will not be covered under the manufacturer’s warranty.  Dispose of the above items in a 
trash can. 

PSI recommends that preventive maintenance and service be performed by a qualified 
technician.   
Any question regarding your lift station should be directed to Scott Richardson at 800-
358-9095.
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June 3, 2024 

Project No. 036.0000022433 

McDonald’s USA 
18565 Jamboree Road, Suite 850 
Irvine, California 92612 

Attention: Ms. Erica Uhler 

Subject: 

Real Estate Coordinator 

Geotechnical Exploration Report 
McDonald’s Site ID No. 0045199  
6201 Lincoln Avenue 
APN: 260-022-05 and 260-022-06 
Buena Park, California 90620 

In response to your request, Leighton Consulting, Inc. (Leighton) has conducted a 
geotechnical engineering exploration of a new McDonald’s restaurant, Site ID No. 
0045199, located at 6201 Lincoln Avenue, Assessor Parcel Numbers (APN)  260-022-05 
and 260-022-06, northeast of Hoffman Street and Lincoln Avenue intersection in Buena 
Park, California.  The purpose of our services was to explore the subsurface conditions 
at the project site in order to develop geotechnical parameters and recommendations for 
design and construction of the project. 

Our subsurface exploration indicates the site is underlain by a thin mantle of artificial fill 
overlying Quaternary young alluvium (Qya). The artificial fill was documented as 
approximately up to 3½  feet thick and consisted primarily of sand with silt, sand with clay 
and clays. In general, the young alluvial deposits below the mantle of artificial fill consisted 
mainly of loose to medium dense sand with interlayers of lean clay.  

Review of the Seismic Hazard Zone Report for the Los Alamitos Quadrangle (CGS, 1998) 
indicates the subject site is located within an area that has been identified as being 
potentially susceptible to the occurrence of liquefaction, requiring a site-specific 
liquefaction evaluation. Based on our analysis, soil layers between 10 to 45 feet may be 
susceptible to liquefaction during a strong local earthquake. Liquefaction-induced 
settlement was estimated to be approximately 11 inches. The potential for surface 
manifestation of liquefaction, such as sand boils and ground fissures, may exist at the 
site, due to the relatively shallow and relatively thick layers of the potentially liquefiable 
soils.  
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Foundation for the proposed structures should be underlain by compacted fill reinforced 
with geogrid to provide uniform support and reduce potential for differential settlement 
and adverse impact from liquefaction. If the proposed structures cannot tolerate the 
estimated seismic settlement, ground improvement, such as stone columns, ramped 
aggregate piers or deep soil mixing, may be performed to mitigate and reduce the 
liquefaction potential of the soils. 
 
Based on the results of our subsurface exploration and engineering analyses, the 
proposed project is feasible from a geotechnical standpoint.  Specific recommendations 
for the geotechnical aspects of the project are presented in this report. 

We appreciate the opportunity to be of service to you on this project. If you have any 
questions or if we can be of further service, please contact us at your convenience. 

Respectfully submitted, 
 

LEIGHTON CONSULTING, INC. 
 
 
 
 
 
 
  Christian Delgadillo, PE, GE 
  Associate Engineer 
  Ext. 4218; cdelgadillo@leightongroup.com 
 
RM/CD/cd 
 
Distribution: (1) Addressee (PDF via email) 
 
  
 

mailto:cdelgadillo@leightongroup.com
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1.0 INTRODUCTION 

1.1 Site Location and Proposed Project  

The project site is located at 6201 Lincoln Avenue, Assessor Parcel Numbers 
(APN) 260-022-05 and 260-022-06, northeast of Hoffman Street and Lincoln 
Avenue intersection in Buena Park, California. The approximate location of the site 
is shown on Figure 1, Site Location Map. 

The proposed McDonald’s will consist of a rectangular single-story building, drive-
thru lanes, parking spaces, and a concrete trash enclosure structure. Ancillary 
improvements will include pavement, flatwork, and landscaping.   

1.2 Purpose and Scope of Services 

The purpose of our services was to explore the subsurface conditions at the project 
site in order to develop geotechnical parameters and recommendations for design 
and construction of the proposed McDonald’s Restaurant. This geotechnical 
exploration was performed in accordance with your Purchase Order No. 273733 
dated March 13, 2024.  

The scope of this exploration included the following tasks: 

• Background Review – A background review was performed of readily available, 
relevant geotechnical and geological literature pertinent to the site.  References 
used in preparation of this report are listed in Section 6.0.  

• Pre-Field Exploration Activities – Boring locations were field marked and 
DigAlert was notified to locate and mark existing underground utilities prior to 
our subsurface exploration. Our field exploration was coordinated with the 
landowner and McDonald’s USA.  

• Field Exploration – On April 22, 2024, four (4) hollow-stem auger borings (LB-
1, LB-2, LB-3 and LB-4) were advanced to depths of 51½, 16½ , 11½ and 5 
feet below ground surface. The approximate locations of the borings are 
presented on Figure 2, Exploration Location Map. The borings were logged and 
sampled by a member of our technical staff using Standard Penetration Test 
(SPT) and California Ring samplers at selected intervals following ASTM D 
1586 and ASTM D 3550 for SPT and split-barrel sampling of soil. The SPT and 
Ring samplers were driven into the soil with a 140-pound hammer, free falling 
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30 inches. The number of blows was noted for every 6 inches of sampler 
penetration. Relatively undisturbed samples were collected from the borings 
using the Ring sampler. In addition to driven samples, representative bulk soil 
samples were also collected from the borings. Each soil sample collected was 
described in general conformance with the Unified Soil Classification System 
(USCS).  The samples were then sealed, packaged, and transported to our in-
house geotechnical laboratory for testing. The soil descriptions and depths are 
noted on the boring logs presented in Appendix A, Boring Logs.  

• Field Percolation Testing – Boring LB-4 was converted to a temporary 
percolation test well. The boring was pre-soaked upon completion of drilling in 
preparation for in-situ percolation testing. The testing was performed in general 
accordance with County of Orange Technical Guidance Document (OCTGD) 
for the Preparation of Conceptual/Preliminary and/or Project Water Quality 
Management Plans (WQMPs), dated December 20, 2013. A 2-inch-diameter 
polyvinyl chloride (PVC) pipe with a perforated section (0.020-inch slotted 
screen) from 0 to 5 feet was placed in the borehole and the annulus was filled 
with pea gravel.   

After pre-soaking, the test well was filled to a water level at least five times the 
boring radius above the bottom of the boring to determine the time interval for 
the percolation test.  Once the time interval was established, the percolation 
test was performed by measuring the drop of water level in the pipe and the 
time associated with the change in water level.  The water drop was measured 
using a manual water sounder.  At the end of the time interval, the well was 
refilled to the approximate initial water level and the procedure was repeated 
until the test was completed. Field measurement data and the calculated 
infiltration rate for the test well is presented in Appendix B, Percolation Test 
Results.  After the conclusion of percolation testing, the PVC pipe was removed 
from the test well. The test well was backfilled with the soil cuttings. The 
approximate location of the percolation test is shown on Figure 2.  
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• Laboratory Tests – Laboratory tests were performed on selected soil samples 
obtained during our field exploration. The laboratory testing program was 
designed to evaluate the physical and engineering characteristics of the onsite 
soil.  Tests performed during this exploration include: 

˗ In-situ Moisture Content and Dry Density (ASTM D 2216 and D 2937). 
˗ Passing No. 200 Sieve (ASTM D 1140). 
˗ Atterberg Limits (ASTM D 4318). 

˗ Consolidation Test (ASTM D 2435). 
˗ Direct Shear Test (ASTM D 3080). 
˗ Expansion Index (ASTM D 4829). 
˗ Corrosivity Tests – Sulfate, Chloride, pH and Resistivity (CTM 417, 422, and 

532/643); and 
˗ R-Value Test (ASTM D 2844/CTM 301). 

Test results of the in-situ moisture content and dry density are presented on 
the boring logs in Appendix A. Other laboratory test results are presented in 
Appendix C, Laboratory Test Results.   

• Engineering Analysis - The data obtained from our background review, field 
exploration, and laboratory testing program were evaluated and analyzed to 
develop the conclusions and recommendations presented in this report for the 
proposed project. 

• Report Preparation - The results of the exploration are summarized in this 
report presenting our findings, conclusions, and recommendations. 
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2.0 GEOTECHNICAL FINDINGS 

2.1 Regional Geologic Setting 

Regionally, this site is located within the Peninsular Ranges Geomorphic Province 
of California in the Central Block subdivision of the Los Angeles Basin. The 
Peninsular Ranges province extends approximately 900 miles southward from the 
Santa Monica Mountains to the tip of Baja California (Yerkes, et al., 1965) and is 
characterized by elongated, northwest-trending mountain ridges and sediment-
floored valleys.  The province includes numerous northwest trending fault zones, 
most of which either die out, merge with or are terminated by faults that form the 
southern margin of the Transverse Ranges Geomorphic Province.  These 
northwest trending fault zones include the San Jacinto, Whittier-Elsinore, Palos 
Verdes, and Newport-Inglewood fault zones. 

More specifically, located within Orange County, this site is situated to the west of 
the Huntington Beach Mesa. The Huntington Beach Mesa is tectonically uplifted 
by compressive forces along the Newport-Inglewood Fault Zone (NIFZ).  The 
project site near-surface soils consist of Quaternary-aged young alluvial valley 
deposits (CGS, 2016).  

2.2 Subsurface Soil Conditions  

Our subsurface exploration indicates the site is underlain by artificial fill (Af) likely 
associated with construction of the existing improvements overlying Quaternary-
aged young alluvial valley deposits (Qya). The artificial fill was documented as 
approximately up to 3½  feet thick and consisted primarily of sand with silt, sand 
with clay and clays. In general, the young alluvial deposits below the mantle of 
artificial fill consisted mainly of loose to medium dense sand with interlayers of lean 
clay. 
 
Existing asphalt pavements penetrated at the boring locations consisted of 2 
inches of asphalt concrete overlying approximately 6½ inches of aggregate base. 
Detailed descriptions of the materials encountered in the test boring are presented 
on the boring logs in Appendix A.  
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2.3 Expansive Soils 

Expansive soils contain significant amounts of clay particles that swell 
considerably when wetted and which shrink when dried.  Foundations constructed 
on these soils are subject to uplifting forces caused by the swelling.  Without proper 
mitigation measures, heaving and cracking of concrete slabs and foundations 
could result. A representative sample of the near-surface soils was subjected to 
Expansion Index (EI) testing to evaluate the expansive potential of the soils. 
Results of the test indicated a very low expansion potential (EI=0).  

2.4 Collapse and Compressibility Potential 

Consolidation testing was performed on a representative soil sample to evaluate the 
compressibility of the soils. Soil compressibility refers to settlement potential of soils 
when subjected to increased loads, such as from a fill surcharge or structure loads. 
Collapse is settlement of soils upon wetting.  The test results indicate the tested soil 
exhibited low compressibility when subjected to stresses that are anticipated to 
represent post-construction field conditions. In addition, the tested soil sample 
exhibited low collapse potential when the sample was inundated with water. 

2.5 Groundwater 

Groundwater was encountered in boring LB-1 and LB-2 at a depth of 
approximately 13.3 feet and 10 feet below ground surface, respectively. Based the 
Seismic Hazard Zone Report for the Los Alamitos 7.5-Minute Quadrangle (CGS, 
1998), historically high groundwater in the area is on the order of 10 feet. Based 
on the available information, a design groundwater depth of 10 feet was selected 
for our geotechnical analysis.  

 
Local fluctuations in groundwater can be expected to occur beneath the site, 
manifested as zones of perched water and increased soil moisture.  Sources of 
possible groundwater may be due to periods of prolonged and/or locally intense 
precipitation, excessive landscape irrigation, or infiltration relating to on-site 
stormwater disposal systems.  Based on the above, groundwater is not expected 
to pose a significant constraint to the planned grading or construction. 
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2.6 Faulting and Seismicity 

No active faults are mapped or known to cross the site and the site is not located 
within an Alquist-Priolo Earthquake Fault Zone (Bryant and Hart, 2007). The 
principal seismic hazard at the site is ground shaking resulting from an earthquake 
occurring along any of several major active and potentially active faults in southern 
California. The closest active faults to the site are the Newport Inglewood Fault 
Zone and Elsinore Fault Zone, located approximately 6.6 miles and 9.7 miles from 
the site, respectively.    

The intensity of ground shaking at a given location depends primarily upon the 
earthquake magnitude, the distance from the source, and the site response 
characteristics. Peak horizontal ground accelerations are generally used to evaluate 
the intensity of ground motion. Using the ATC Hazards by Location Tool 
(https://hazards.atcouncil.org) to obtain seismic design parameter values from the 
United States Geological Survey (USGS), the peak ground acceleration for the 
Maximum Considered Earthquake (MCEG) adjusted for the Site Class effects 
(PGAM) is 0.69g. Based on the USGS online unified hazard tool program (USGS, 
2024a), the modal seismic event is Moment Magnitude (MW) 7.3 at a distance of 5.7 
miles.  

2.7 Secondary Seismic Hazards  

Secondary seismic hazards in the region could include soil liquefaction and the 
associated surface manifestation, earthquake-induced land sliding and flooding, 
and tsunamis. A site-specific evaluation of these potential hazards is discussed in 
the following sections. 

2.7.1 Liquefaction 

Liquefaction is a seismic phenomenon in which loose, saturated, granular 
soils behave similarly to a fluid when subjected to high-intensity ground 
shaking.  Liquefaction occurs when three general conditions exist: 1) shallow 
groundwater; 2) low density, fine, clean sandy soils; and 3) strong ground 
motion. Effects of liquefaction can include sand boils, settlement, and bearing 
capacity failures below structural foundations. 

In general, adverse effects of liquefaction or cyclic softening include 
excessive ground settlement, loss of bearing support for structural 
foundations, and seismically induced lateral ground deformations such as 

https://hazards.atcouncil.org/
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lateral spreading.  Depending upon the relative thickness of the liquefied 
strata with respect to overlying non-liquefiable soils, other potentially adverse 
effects such as ground oscillation and ground fissuring may occur. 

As shown on the State of California Earthquake Zones of Required 
Investigation for the Los Alamitos Quadrangle (CGS, 2007), the site is 
located within an area that has been identified by the State as being 
susceptible to liquefaction.  

We evaluated the liquefaction potential at the site using the recorded 
Standard Penetration Test (SPT) data from our boring LB-1. Our analysis 
was performed using the computer program LiqSVs version 2.3.2.5 
(Geologismiki, 2023). Quantitative liquefaction evaluation was conducted 
using a peak horizontal ground acceleration of 0.69g, a Moment Magnitude 
(Mw) of 7.31, and a design groundwater of 10 feet.  Our analysis, presented 
in Appendix D, Liquefaction Analysis, identifies soil layers that are potentially 
liquefiable at depths ranging from 10 to 30 feet, and 45 to 50 feet. In addition, 
the potential for surface manifestations of liquefaction (e.g., sand boils and 
ground fissures) exists at the site because the potentially liquefiable layers 
are relatively shallow and relatively thick.  

2.7.2 Seismically Induced Settlement 

Seismically induced settlement consists of dynamic compaction settlement 
of dry/unsaturated soil (above groundwater) and liquefaction-induced 
settlement (below groundwater). These settlements occur primarily within 
loose to medium dense sandy soils due to reduction in volume during and 
shortly after an earthquake event.  

The settlements of these strata were estimated to result in a cumulative 
settlement of approximately 11 inches for the historically high groundwater 
level. The seismically induced differential settlement was estimated to be on 
the order of 5½ inches over 30 feet.  

2.7.3 Seismically Induced Lateral Ground Displacement 

Seismically induced lateral ground displacement involves primarily lateral 
movement of earth materials due to ground shaking in conjunction with 
liquefaction. Lateral spreading can manifest as near-vertical cracks with 
predominantly horizontal movement of the soil mass involved towards an 
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adjacent open slope face. Lateral spreading occurs when there is widespread 
liquefaction and a gentle slope, or a free face toward which lateral spreading 
may occur.  

Based on the absence of slopes and unconfined areas at the site, the 
potential for earthquake-induced lateral spreading is considered low. 

2.7.4 Seismically Induced Landslides 

Review of the Seismic Hazard Zone Report for the Los Alamitos 7.5-Minute 
Quadrangle (CGS, 1998) indicate the subject site is not located within an 
area that has been identified by the State of California as being potentially 
susceptible to the occurrence of seismically induced landslides. In addition, 
no significant ground slopes exist at the sites and in their vicinity.  Therefore, 
the potential for seismically induced landslides is considered negligible. 

2.7.5 Flooding 

According to the Federal Emergency Management Agency (FEMA) website 
(https://msc.fema.gov/portal/home), the site is located within an “Area of 
Minimal Flood Hazard” (Zone X). 

2.7.6 Seiches and Tsunamis 

Seiches are large waves generated within enclosed bodies of water in 
response to ground shaking.  Tsunamis are sea waves generated by large-
scale disturbance of the ocean floor that induce a rapid displacement of the 
water column above.  The most frequent causes of tsunamis are shallow 
underwater earthquakes or submarine landslides. Based on the inland 
location and the lack of nearby enclosed water bodies, the risks associated 
with tsunamis and seiches are considered negligible. Review of the 
Tsunami Hazard Area Map for the County of Los Angeles indicates the site 
is located outside of mapped tsunami hazard areas (CGS, 2021).  

https://msc.fema.gov/portal/home
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3.0 DESIGN RECOMMENDATIONS 

Geotechnical recommendations for the proposed project are presented in the following 
sections. Construction considerations are discussed in Section 4.0 of this report. These 
recommendations are based upon the exhibited geotechnical engineering properties of 
the soils and their anticipated response both during and after construction as well as 
proper field observation and testing during construction.  

Based on our analysis, the seismically induced settlement was estimated to be on the 
order of 11 inches considering the historically high groundwater level, with a differential 
settlement estimated to be on the order half of the total settlement over 30 feet. The 
potential for surface manifestation of liquefaction, such as sand boils and ground fissures, 
may exist at the site. 

Foundation for the proposed structures should be underlain by compacted fill reinforced 
with geogrid to provide a uniform support and reduce potential for differential settlement 
and potential adverse impact from liquefaction. The differential settlement that has been 
estimated due to liquefaction and the resulting angular distortion is recommended to be 
reviewed by the structural engineer to determine if any special detailing or other design 
techniques are required for structural connections to ensure the proposed building can 
sufficiently withstand the estimated level of distortion without structural failure. 

The intent of the above recommendations for site preparation relative to liquefaction is to 
maintain structural integrity but may not maintain serviceability of the facility without 
potentially significant repairs should liquefaction occur. If the potential for loss of the 
structure is not acceptable to the owner, ground improvement, such as stone columns, 
ramped aggregate piers or deep soil mixing, may be performed to mitigate and reduce 
the liquefaction potential of the soils.  

These recommendations are considered minimal and may be superseded by more 
conservative requirements of the civil engineer, building code, and local agencies. All 
earthwork should be performed in accordance with the recommendations below, unless 
specifically revised or amended by future review of project plans. 

3.1 Earthwork 

3.1.1 Site Preparation  

Prior to grading, existing facilities and vegetation should be stripped and 
trees should be removed in accordance with the regulations of the 
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governing agency. Surface obstructions, miscellaneous debris, and other 
deleterious materials should also be removed.  Any existing utilities that will 
not remain in service should be removed or properly abandoned. The 
appropriate method of utility abandonment will depend upon the type and 
depth of the utility. Recommendations for abandonment can be made as 
necessary. 

3.1.2 Overexcavation and Recompaction  

Foundation for the proposed building should be underlain by compacted fill 
reinforced with geogrid to provide a uniform support and reduce potential for 
differential settlement and potential adverse impact from liquefaction. The 
compacted fill should extend a minimum of 3 feet below bottom of the 
foundation and a minimum 3 feet beyond outside edges of the foundation. 
The compacted fill should be reinforced with placement of three layers of 
geogrid starting from bottom of removal and each geogrid layer separated by 
12 inches of soils (see Section 3.1.4). If ground improvement is performed, 
then no overexcavation and recompaction is considered necessary for the 
proposed building.  

During construction, locally deeper removals may be recommended based 
on the actual depths of undocumented fill and field conditions.  The exposed 
undisturbed native soil surface should be scarified to a depth of 12 inches, 
moisture conditioned, and compacted to a minimum of 90% relative 
compaction (per ASTM D 1557) prior to placing any fill. 

Pavement areas, driveway, and concrete flatwork should be underlain by a 
minimum of 1 foot of compacted fill.  Local conditions may be encountered 
that could require additional overexcavation beyond the above noted 
minimum to obtain an acceptable subgrade. The actual depths and lateral 
extents of remedial grading will be determined by Leighton, based on 
subsurface conditions encountered during grading. Prior to placing fill 
materials, the pavement subgrade soils should be scarified to a minimum 
depth of 6 inches, moisture conditioned, and proofrolled.  Any soft and/or 
unsuitable materials encountered at the bottom of the excavations should be 
removed and replaced with fill material.     

3.1.3 Fill Placement and Compaction  

Onsite soils free of organics, debris and oversized material (greater-than  
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3 inches in largest dimension) are suitable for use as compacted fill.  
However, any soil to be placed as fill, whether onsite or imported material, 
should be first observed by Leighton, and then tested if and as necessary, 
prior to approval for use as compacted fill.  All fill must be free of hazardous 
materials. 

All fill soil should be placed in thin, loose lifts, moisture-conditioned, as 
necessary, to within 3 percent above optimum moisture content, and 
compacted to a minimum 90% relative compaction as determined by ASTM 
D1557 standard test method (modified Proctor compaction curve) within the 
building footprint. Aggregate base for pavement sections should be 
compacted to a minimum of 95% relative compaction. 

3.1.4 Geogrid Placement 

A minimum of three layers of reinforcement geogrid should be placed below 
the proposed building at vertical intervals of approximately 12 inches with 
the lowest geogrid placed at bottom of the overexcavation. The geogrid 
should comply with Standard Specifications for Public Works Construction 
(Greenbook) Table 213.5.2 (D) Biaxial S2 or approved equivalent.  
Installation of the geogrid should be performed in accordance with the 
manufacturer’s guidelines.  In general, geogrid should be placed on smooth 
surfaces of compacted fill and installed by unrolling, not by dragging.  The 
end edges of geogrid roll should be nailed with 6-inch long “U” staples 
and/or other approved fasteners.  The geogrid should be pulled to remove 
any slack and compacted fill should be placed from the fastened geogrid 
side to unfastened geogrid side.  Each geogrid should be overlapped by at 
least 12 inches horizontally. Construction equipment should not be 
contacting the geogrid directly.  The geogrid should be placed continuously 
under the proposed foundation footprint.   

In cases of damaged geogrid, the geogrid should be carefully cut and 
repaired by overlapping geogrid patch at least one foot on both sides of cut 
geogrid or reconnecting the existing geogrid. Construction sequencing of 
underground utilities should take the geogrid into considerations. The 
geogrid layers may be deepened to accommodate installation of shallow 
utility lines.  
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3.2 Ground Improvement 

The soils at the site contain layers that are susceptible to liquefaction that may 
result in liquefaction-induced settlement and surface manifestation. If the proposed 
building cannot tolerate the magnitude of estimated seismically induced 
settlement, then we recommend that ground improvement techniques be 
performed to reduce the liquefaction potential of the subsurface soils. 
 
In-place ground improvement techniques, such as stone columns or rammed 
aggregate piers, may be used to mitigate the potentially liquefiable soils and 
reduce the settlement potential. These techniques basically improve the strength 
of the soils and/or provide drainage paths for pore water pressure dissipation. The 
columns or piers are installed in a grid pattern with a center-to-center spacing of 
typically 8 to 10 feet and mainly intended to reduce the potential for liquefaction 
and foundation settlement. Design of the ground improvement will require 
consulting with a specialty contractor. 
 
The target mitigation goal (design criteria) is to reduce the seismically induced 
settlement and surface manifestation of liquefaction to an acceptable level to 
support the proposed building on a shallow foundation system upon 
implementation of the mitigation measures for liquefaction. Based on our 
liquefaction analysis (Appendix D), the depth of the soils to be treated is 
recommended to a depth of at least 35 feet below the existing grade. Upon 
implementation of ground improvement, the seismically induced settlement is 
estimated to be on the order of 1½ inches or less, with a seismically induced 
differential settlement estimated to be on the order of ¾ inch over 30 feet. 
 
A site-specific supplemental geotechnical exploration is recommended to include 
Cone Penetration Test (CPT) soundings prior to and after ground improvement is 
implemented. The CPTs provide a continuous record of the subsurface 
stratigraphy of the subsoil and is a cost-effective method to evaluate ground 
improvement. The geotechnical engineer should constantly monitor the 
effectiveness of any testing/evaluation program and modify the program if 
necessary. 

3.3 Seismic Design Parameters 

Moderate to strong ground shaking due to seismic activity is expected at the site 
during the life span of the project. We evaluated the site-specific seismic design 
parameters for Site Class D in accordance with the 2022 California Building Code 
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(CBC) and ASCE 7-16. The seismic parameters were estimated using the 
Southern California Earthquake Center (SCEC) Utilization of Ground Motion 
Simulations online tool.  The results are summarized in the table below. 

Table 1 – 2022 CBC Seismic Design Parameters 

Categorization /Coefficient Design Value 

Site Latitude 33.8321 

Site Longitude -118.0247 

Site Class D  

Mapped Spectral Response Acceleration at Short Period (0.2 sec), SS 1.474 

Mapped Spectral Response Acceleration at Long Period (1 sec), S1 0.522 

Short Period (0.2 sec)Site Coefficient, Fa 1.0 

Long Period (1 sec) Site Coefficient, Fv 1.778 

Adjusted Spectral Response Acceleration at Short Period (0.2 sec), SMS 1.474 

Adjusted Spectral Response Acceleration at Long Period (1 sec), SM1 0.928 

Design Spectral Response Acceleration at Short Period (0.2 sec), SDS 0.983 

Design Spectral Response Acceleration at Long Period (1 sec), SD1 0.619 

Design Peak Ground Acceleration, PGAM 0.69 
1A ground motion hazard analysis is not required where the value of the parameter SM1 determined by Eq. 
(11.4-2) is increased by 50% for all applications of SM1 in ASCE7-16 Supplement 3. The resulting value of 
the parameter SD1 determined by Eq. (11.4-4) shall be used for all applications of SD1 in  ASCE7-16 
Supplement 3.    

3.4 Shallow Foundation Design Parameters 

Following site grading recommended in Section 3.1, the proposed building may 
be supported on a conventional shallow foundation system or a mat foundation. 
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3.4.1 Allowable Bearing Capacity – Spread Footings 

Shallow foundations should have a minimum embedment of 18 inches and 
a minimum width of 12 inches. For shallow foundations supported on a 
minimum of 3 feet of compacted fill, a net allowable bearing capacity of 
2,000 pounds per square foot (psf) may be used for foundation design. The 
allowable bearing capacity may be increased by 250 psf for each additional 
foot of embedment depth or footing width to a maximum value of 3,000 psf. 
The bearing capacity may be increased by one-third when considering 
loads of short duration, such as those imposed by wind and seismic forces.  

The recommended allowable bearing capacity for the foundation is 
generally based on a total allowable static settlement of 1 inch, with 
differential settlement taken as ½ inch over 30 feet.  

3.4.2 Allowable Bearing Capacity – Mat Foundation 

A mat foundation bearing on properly compacted fill may be designed using 
a maximum allowable bearing capacity of 1,500 psf and a coefficient of 
vertical subgrade reaction of 40 pounds per cubic inch (pci). The bearing 
capacity may be increased by one-third for wind or seismic loading.  The 
perimeter of the mat foundation should have a minimum embedment of 12 
inches below the lowest adjacent grade.  

Total and differential settlements of the mat foundation due to static loads 
are expected to be on the order of 1 inch and ½ over a distance of 30 feet, 
respectively. Seismic settlement due to liquefaction should also be 
considered in design. 

3.4.3 Lateral Load Resistance  

Resistance to lateral loads will be provided by a combination of friction 
between the soil and foundation interface and passive pressure acting 
against the vertical portion of the foundation. A friction coefficient of 0.35 may 
be used at the soil-concrete interface for calculating the sliding resistance. A 
passive pressure based on an equivalent fluid pressure of 360 pounds per 
cubic foot (pcf) may be used for calculating the lateral passive resistance. 
The lateral passive resistance can be taken into account only if it is ensured 
that the soil against embedded structures will remain intact with time. The 
above values do not contain an appreciable factor of safety, so the structural 
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engineer should apply the applicable factors of safety and/or load factors 
during design. The lateral load resistance may be increased by one-third 
when considering loads of short duration, such as those imposed by wind 
and seismic forces.  

3.5 Slab-On-Grade 

From a geotechnical standpoint, we recommend slab-on-grade floor slab be a 
minimum 5 inches thick with No. 3 rebar placed at the center of the slab at 18 
inches on center in each direction.  The structural engineer should design the 
actual thickness and reinforcement based on anticipated loading conditions.  
Where moisture-sensitive floor coverings or equipment is planned, the slabs 
should be protected by a minimum 10-mil thick vapor barrier between the slab and 
subgrade.   

Exterior concrete slabs that are not subject to vehicular loading, such as patio 
slabs and sidewalks, should be at least 4 inches thick.  We suggest that the exterior 
concrete slabs be reinforced using No. 3 rebar, 18 inches on center in both 
directions, placed at mid-thickness. 

Minor cracking of concrete after curing due to drying and shrinkage is normal and 
should be expected; however, concrete 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.  The use of low-slump concrete or low 
water/cement ratios can reduce the potential for shrinkage cracking.  Additionally, 
our experience indicates that the use of reinforcement in slabs and foundations 
can generally reduce the potential for concrete cracking. 

To reduce the potential for excessive cracking, concrete slabs-on-grade should be 
provided with construction or weakened plane joints at frequent intervals.  Joints 
should be laid out to form approximately square panels. 

3.6 Lateral Earth Pressures and Resistance to Lateral Loads 

The following recommendations may be used for design and construction of 
retaining structures at the site. We recommend that any permanent earth retaining 
structures be backfilled with onsite or import soil with Expansion Index (EI) of not 
greater than 50 (per ASTM D 4829). The recommended lateral earth pressures for 
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design of retaining walls supported on shallow foundations are presented in the 
table below. 

Table 2 – Recommended Lateral Earth Pressures 

Condition Level Backfill 

Active 40 pcf 

At-Rest 60 pcf 

Passive 360 pcf 
(Maximum of 3,600 psf) 

Retaining walls retaining more than 6 feet of soil should consider a seismic earth 
pressure increment with an inverted triangular distribution of 23 psf/foot in addition 
to the active earth pressure provided above.  The above values do not contain an 
appreciable factor of safety, so the structural engineer should apply the applicable 
factors of safety and/or load factors during design. Retaining walls should be 
provided with a drainage system behind the wall to prevent build-up of hydrostatic 
pressure. 

Cantilever walls that are designed for a deflection at the top of the wall of at least 
0.001H, where H is equal to the wall height, may be designed using the active earth 
pressure condition. Rigid walls that are not free to rotate, walls that are braced at 
the top, and walls that provide indirect support for foundations should be designed 
using the at-rest condition.  

Lateral load resistance will be provided by the sliding resistance at the base of the 
foundation and the passive pressure developed along the front of the foundation. 
A frictional resistance coefficient of 035 may be used at the concrete and soil 
interface. The lateral passive resistance can be taken into account only if it is 
ensured that the soil against embedded structures will remain intact with time. 

In addition to the above-mentioned pressures, retaining walls must be designed to 
resist horizontal pressures that may be generated by surcharge loads applied at 
the ground surface such as from traffic loads which can be assumed to be at least 
100 psf uniform pressure.  
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3.7 Soil Corrosivity 

One representative soil sample was evaluated for corrosivity to concrete and steel. 
The test results are presented in Appendix C, Laboratory Test Results, and design 
recommendations pertaining to soil corrosivity are presented below. 

We anticipate that concrete structures will be exposed to moisture from 
precipitation and irrigation. Based on the site location and the results of chloride 
testing of the site soils, we do not anticipate that concrete structures will be 
exposed to external sources of chlorides, such as deicing chemicals, salt, brackish 
water, or seawater.  

American Concrete Institute (ACI) specifies exposure category C1 where concrete 
is exposed to moisture, but not to external sources of chlorides based on Table 
19.3.1.1 of ACI 318 (2014). ACI provides concrete design recommendations in 
Table 19.3.2.1, including a minimum compressive strength of 2,500 psi and a 
maximum chloride content of 0.3 percent for non-prestressed concrete and 0.06 
percent for prestressed concrete. 

ACI 318 (2014) specifies exposure category S0 based on Table 19.3.1.1.  There 
is no cement type specified for exposure category S0 based on Table 19.3.2.1; 
however, a minimum compressive strength of 2,500 psi should be used. 

The measured value of the minimum electrical resistivity of the sample when 
saturated was 13,500 ohm-cm for the site. This indicates that the soils tested at 
the site are “very mildly corrosive” to ferrous metals based on findings of studies 
presented in the American Society for Testing and Materials (ASTM) STP 1013 
titled “Effects of Soil Characteristics on Corrosion” (February 1989). A qualified 
corrosion consultant should provide appropriate corrosion mitigation for ferrous 
metals in contact with the onsite soils. 

This is a conservative assessment based on limited sampling; therefore, additional 
corrosion testing should be performed at the completion of grading or as 
recommended by a qualified corrosion consultant. 

3.8 Pavement Section Design 

ased on design procedures outlined in the current Caltrans Highway Design 
Manual and a design R-value of 50 based on the laboratory test results, flexible 



Geotechnical Exploration Report 036.0000022433 
McDonald’s Site ID No. 0045199, Buena Park, CA June 3, 2024 
 
 

Page 18 

pavement sections were calculated for the Traffic Indices (TIs) ranging 5 to 7. The 
results are summarized in the table below.   

Table 3 – Asphalt Pavement Design Sections 

General Traffic 
Condition 

Design 
Traffic Index 

(TI) 

Asphalt 
Concrete 
(inches) 

Aggregate 
Base 

(inches) 

Automobile 
Parking 

5 3.0 4.5 
5 ½ 3.0 5.0 

Truck Access & 
Parking Areas 

6 3.5 4.0 
6 ½ 4.0 4.5 

7 4.5 5.0 
 

Final pavement thickness should be based on subgrade R-value test results 
performed on representative finished subgrade soils.  Appropriate Traffic Index (TI) 
data should be selected by the project Civil Engineer or traffic engineering consultant 
for final design of pavement sections. These Caltrans pavement section design 
calculations were based on a pavement life of approximately 20 years with a normal 
amount of flexible pavement maintenance.  

Portland cement concrete (PCC) should be used, rather than asphalt, in point and 
impact load areas such as loading docks, trash truck bin loading areas, and drive-
through lanes. Where applicable, we recommend that a minimum of 6 inches of PCC 
underlain by 4 inches of Aggregate Base be used for these areas.  The PCC section 
should be underlain by at least 12 inches of compacted fill.  The PCC should have 
a minimum 28-day compressive strength of 3,000 psi. Other requirements of 
Caltrans Standard Specifications regarding mixing and placing of concrete should 
be followed. 

Adequate drainage (both surface and subsurface) should be provided such that 
the subgrade soils and aggregate base materials are not allowed to become wet.  
All pavement construction should be performed in accordance with the Caltrans 
Standard Specifications latest edition. Recommended structural pavement 
materials should conform to the specified provisions in the Caltrans Standard 
Specifications (2021) including grading and quality requirements, shown below: 

• Asphalt Concrete (Hot-Mix Asphalt) for pavement should be Type A and 
should conform to Section 39 of the Standard Specifications. Asphalt concrete 
specimens should be tested for surface abrasion in accordance with CTM 360. 
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• Class II Aggregate Base (AB): Asphalt concrete and aggregate base should 
conform to Caltrans Standard Specifications Sections 39 and 26-1.02A, 
respectively; see: 

 https://dot.ca.gov/programs/design/ccs-standard-plans-and-standard-specifications 

Aggregate base should have an R-value of at least (≥) 78.  Minimum relative-
compaction requirements for aggregate base should be 95 percent of the modified 
Proctor laboratory maximum density as determined by ASTM D1557. 

As an alternative, asphalt concrete can conform to Section 203-6 of the Standard 
Specifications for Public Works Construction (“Greenbook”), 2021 Edition.  
Crushed aggregate base or crushed miscellaneous base can conform to Sections 
200-2.2 and 200-2.4 of the Greenbook.
 

3.9 Infiltration Rate 

Percolation test was performed using the falling-head method, which records the 
drop of water level inside the test well over the specified time interval and repeated 
several times until consistent measurements are achieved. The field (“observed”) 
infiltration rate was calculated based on the Porchet method provided in the 
OCTGD (2013). The field percolation test data and infiltration rate calculation are 
provided in Appendix B. Results of the field percolation testing are summarized in 
Table 4. 

The field (“observed”) infiltration rates must be reduced by applying an appropriate 
factor of safety to determine design infiltration rate that will represent long-term 
performance of the proposed infiltration BMP device. Based on the OCTGD, the 
safety factor consists of two categories of reduction factors, Suitability Assessment 
(Category A) and Design (Category B). The safety for Category B will be 
determined by the BMP devices designer. The recommended reduction factor at 
the test location for the Suitability Assessment Category is included in Table 4.  

https://dot.ca.gov/programs/design/ccs-standard-plans-and-standard-specifications
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Table 4 – Field Percolation Test Summary 

Percolation 
Test Well No. 

Screen 
Interval 
Depth 

Field 
Infiltration 

Rate 
(“Observed”) 

inch/hour 

Suitability 
Assessment Safety 

Factor 
(Worksheet H   

Factor Category A) 

LB-4 0 to 5 4.74 2.0 
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4.0 CONSTRUCTION CONSIDERATIONS 

4.1 Trench Backfill 

Utility trenches should be backfilled with compacted fill in accordance with Section 
306.12 of the Standard Specifications for Public Works Construction ("Greenbook").  
Utility trenches can be backfilled with onsite soils free of debris, organic and 
oversized material.  All backfill should be placed in thin lifts (appropriate for the type 
of compaction equipment), moisture conditioned above optimum, and mechanically 
compacted to at least 90 percent relative compaction, relative to the ASTM D 1557 
laboratory maximum density. 

Prior to backfilling the trench, pipes should be bedded in and covered with pipe 
bedding material in accordance to the pipe manufacturer’s specification. The 
bedding material may consist of compacted free-draining sand, gravel, or crushed 
rock, with a Sand Equivalent (SE) of at least 30. The bedding material should extend 
to at least 12 inches over the top of the pipeline. 

Where utility trenches cross underneath building footing, the trenches should be 
plugged by a minimum of 2 feet of impermeable clayey soils or sand/cement slurry 
to reduce the potential for water intrusion underneath the slab.  

4.2 Temporary Excavations and Shoring Design  

All temporary excavations should be performed in accordance with project plans, 
specifications, and all OSHA requirements.  Excavations of 5 feet or deeper should 
be laid back or shored in accordance with OSHA requirements before personnel 
are allowed to enter.  To protect workers entering excavations, excavations should 
be performed in accordance with OSHA and Cal-OSHA requirements, and the 
current edition of the California Construction Safety Orders. 

Contractors should be advised that fill soils should be considered Type C soils as 
defined in the California Construction Safety Orders.  As indicated in Table B-1 of 
Article 6, Section 1541.1, Appendix B, of the California Construction Safety Orders, 
excavations less than (<) 20 feet deep within Type C soils should be sloped back 
no steeper than 1½:1 (H:V), where workers are to enter the excavation.  This may 
be impractical near existing utilities and structures; so shoring may be required 
depending on trench locations and depths.  Stiff undisturbed native clays will stand 
at steeper slopes. 
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Typical cantilever shoring should be designed using an active earth pressure 
presented in Table 2 of this report.  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 
26H, where H is equal to the depth of the excavation being shored.  These lateral 
earth pressures are for a drained condition. For an undrained condition, hydrostatic 
pressure should be included.   

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.  
Close coordination between the competent person and the geotechnical engineer 
should be maintained to facilitate construction while providing safe excavations. 

4.3 Geotechnical Services during Construction 

Our 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 exploration, testing and/or analysis may 
be required based on final plans.  Leighton should review site grading, foundation 
and shoring (if any) plans when available, to comment further on geotechnical 
aspects of this project and check to see general conformance of final project plans 
to recommendations presented in this report. 

Leighton should be retained to provide geotechnical observation and testing during 
excavation and all phases of earthwork.  Our conclusions and recommendations 
should be reviewed and verified by us during construction and revised accordingly 
if geotechnical conditions encountered vary from our findings and interpretations.  
Geotechnical observation and testing should be provided: 

• During all excavation and placement of all fill materials, 

• During compaction of all fill materials, 

• During ground improvement operations, if performed, 

• After excavation of all footings and prior to placement of concrete, 

• During utility trench backfilling and compaction, 

• During pavement subgrade and base preparation, and/or 

• If and when any unusual geotechnical conditions are encountered. 
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5.0 LIMITATIONS 

This report was based solely on data obtained from a limited number of geotechnical 
exploration, and soil 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, the findings, conclusions, and 
recommendations presented in this report are only valid if Leighton has the opportunity 
to observe subsurface conditions during grading and construction, to confirm that our 
preliminary data are representative for the site. Leighton Consulting should also review 
the construction plans and project specifications, when available, to comment on the 
geotechnical aspects. 

It should be noted that the recommendations in this report are subject to the limitations 
presented in this section. An information sheet prepared by the Geoprofessional Business 
Association (GBA) is also included in Appendix E. We recommend that all individuals 
using this report read the limitations along with the attached information sheet. 

Our professional services were performed in accordance with the prevailing standard of 
professional care as practiced by other geotechnical engineers in the area.  We do not 
make any warranty, either expressed or implied.  The report may not be used by others 
or for other projects without the expressed written consent of our client and our firm. 
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Artificial Fill (Af)
@8.5": Poorly Graded SAND with SILT (SP-SM), medium dense, dark

gray, moist, fine sand, no plasticity, trace gravel.

Young Alluvium (Qya)
@3.5': Poorly Graded SAND (SP), medium dense, light brown, slightly

moist to moist, fine sand.
@5': Light olive brown, fine to medium sand.

@10': Light gray, moist.

@15': SILT (ML), very soft, gray brown, moist, fine sand, medium
plasticity. Groundwater tagged at 13.3 feet.

@20': Poorly Graded SAND (SP), medium dense, light gray, moist, fine
to medium sand.

@25': SILT (ML), soft, dark gray brown, moist, fine to medium sand.
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@30': SILTY SAND (SM), medium dense, dark olive brown, moist, fine
sand.

@35': Lean CLAY (CL), stiff, gray brown, moist, fine sand, medium
plasticity.

@40': Lean CLAY (CL), medium stiff, gray brown, moist, medium
plasticity, fine sand, trace strong cementation.

@45': SILTY SAND (SM), very stiff, dark gray, moist, fine sand, no
plasticity, trace moderate cementation.

@50': No recovery.

TOTAL DEPTH = 51.5 FEET
GROUNDWATER ENCOUNTERED AT 13.3 FEET
BACKFILLED WITH SOILT CUTTINGS
SURFACE PATCHED WITH QUICK-SET COLD ASPHALT
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@Surface: 2-inches of Asphalt Concrete over 6.5-inches of Aggreggate
Base

Artificial Fill (Af)
@8.5": SILTY SAND (SM), medium dense, light gray, slightly moist,

fine to medium sand, no plasticity.

Young Alluvium (Qya)
@3': Poorly Graded SAND (SP), medium dense, light brown, slightly

moist to moist, fine sand.

@5': White brown, fine to medium sand.

@10': Medium sand.

@15': No recovery.

TOTAL DEPTH = 16.5 FEET
GROUNDWATER NOT ENCOUNTERED
BACKFILLED WITH SOILT CUTTINGS
SURFACE PATCHED WITH QUICK-SET COLD ASPHALT
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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
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gradual.
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@Surface: 2-inches of Asphalt Concrete over 7-inches of Aggreggate
Base

Artificial Fill (Af)
@9": Poorly Graded SAND with SILT and GRAVEL (SP-SM), medium

dense, light gray, slightly moist, fine sand, no plasticity, fine gravel.
Young Alluvium (Qya)
@2': Poorly Graded SAND (SP), medium dense, light brown, slightly

moist to moist, fine sand.

@5': White brown, moist, fine to medium sand.

@10': Light gray mottled with oxidation.

TOTAL DEPTH = 11.5 FEET
GROUNDWATER ENCOUNTERED AT 10 FEET
BACKFILLED WITH SOILT CUTTINGS
SURFACE PATCHED WITH QUICK-SET COLD ASPHALT
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Artificial Fill (Af)
@0": SANDY SILT (ML), medium stiff, light yellow brown, slightly

moist, fine sand, no palsticity, trace rootlets.
Young Alluvium (Qya)
@1': Silty SAND (SM), medium dense, dark brown, slightly moist to

moist, fine sand.

TOTAL DEPTH = 5 FEET
GROUNDWATER NOT ENCOUNTERED 
CONVERTED TO TEMPORARY MONITORING WELL 
BACKFILLED WITH SOILT CUTTINGS
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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
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gradual.
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PERCOLATION TEST RESULTS 
  



Project Number: Test Hole Number: LB-4
Project Name: McDonald's Buena Park Date Excavated:
Earth Description: SM Date Tested:
Liquid Description: Tap Water Depth of boring (ft): 5
Tested By:  RM Radius of boring (in): 4
Time Interval Standard Radius of casing (in): 1
Start Time for Pre-Soak: Length of slot of casing (ft): 5
Start Time for Standard:

Note:
10

Reading Time
Time Interval, 

Δt (min.)

Initial/Final 
Depth to 

Water (ft.)

Initial/Final 
Water Height, 

H0/Hf            

(in.)

Total Water 
Drop, Δd (in.)

Percolation 
Rate (min./in.)

Infiltration 
Rate (in./hr.)

12:00 3.50 18.0
12:25 5.00 0.0
12:26 3.50 18.0
12:51 5.00 0.0
12:52 3.50 18.0
1:02 4.07 11.2
1:03 3.50 18.0
1:13 4.07 11.2
1:14 3.50 18.0
1:24 4.06 11.3
1:25 3.50 18.0
1:35 4.05 11.4
1:36 3.50 18.0
1:46 4.06 11.3
1:47 3.50 18.0
1:57 4.05 11.4

Observed Infiltration Rate, I (Last Reading)
It = ΔH*(60r) / Δt(r+2Havg) = 4.74 in./hr.

Suitability Assessment Safety Factor = 2.00
(Worksheet H Factor Category A)

Reference: Technical Guidance Document (TGD) for the Preparation of

Conceptual/Preliminary and/or Project Water Quality Management Plans, Appendix
VII, December 2013.

36.00000224

5 10 6.7 1.49 4.85

8 10 6.6 1.52 4.74

7 10 6.7 1.49 4.85

6 10 6.6 1.52 4.74

4 10 6.8 1.46 4.95

3 10 6.8 1.46 4.95

2 25 18.0 1.39 7.85

4/22/2024
4/22/2024

Boring Percolation Test Data Sheet

4/22/24 8:00 AM
4/22/24 12:00 PM

Standard Time Interval 
Between Readings, mins:

Percolation Data

1 25 18.0 1.39 7.85



 

 

APPENDIX C 
 

LABORATORY TEST RESULTS 
  



LB-1 LB-1
S-3 S-6
30.0 45.0
SPT SPT

0.0 0.0
0.0 0.0
1.0 1.0
0.0 0.0

662.8 594.4
107.3 107.9
555.5 486.5

A A
485.9 426.9
107.3 107.9
378.6 319.0

31.8 34.4
68.2 65.6

Project Name: McDonald's Buena Park 45199
Project No.: 036.0000022433

Tested By: K. Jumig Date: 05/07/24

Moisture Content (%)

Dry Weight of Soil + Container  (g)

Weight of Container       (g)

Container No.:

Sample Type

Dark olive 
brown silty 
sand (SM)

Weight of Container         (g)

% Passing No. 200 Sieve

Moisture Correction

Weight of Dry Sample  (g)

Dry Weight of Sample + Cont.  (g)

After Wash

Dry Weight of Sample    (g)   

Wet Weight of Soil + Container (g)

Sample Dry Weight Determination

Dark gray silty 
sand (SM)

Boring No.
Sample No.

Soil Identification

Depth (ft.)

 PERCENT PASSING                                
No. 200 SIEVE                                         
ASTM D 1140

Weight of Sample + Container  (g)

Method  (A or B)

Weight of Container         (g)

% Retained No. 200 Sieve

Passing #200 LB-1, not split



LB-4
B-1

0-5
Bulk

1281.9
107.4
1174.5

Sample Dry Weight Determination, Retained on Sieve #4
62.8
61.7
1.2

Sample Dry Weight Determination, Passing Sieve #4
617.9
107.4
510.5

A
468.6
107.4
361.2

99.9
0.1

29.2

Project Name: McDonald's Buena Park 45199
Project No.: 036.0000022433

Tested By: K. Jumig Date: 05/07/24

% Passing No. 4 Sieve

Total Sample Dry Weight Determination

Dry Weight of Sample + Cont.  (g)
Weight of Container         (g)
Weight of Dry Sample  (g)

Weight of Container       (g)

Boring No.
Sample No.

Depth (ft.)
Sample Type

 PERCENT PASSING                                
No. 200 SIEVE                                         
ASTM D 1140

Dry Weight of Sample + Cont.  (g)

Method  (A or B)

Weight of Container         (g)
Weight of Dry Sample  (g)

% Passing No. 200 Sieve

After Wash

Weight of Dry Sample    (g)   

Dry Weight of Sample + Cont.  (g)

% Retained No. 4 Sieve

Dark brown 
silty sand 

(SM)

Weight of Container         (g)
Dry Weight of Soil (g)

Soil Identification

Dry Weight of Soil + Container  (g)

No Moisture Correction; ASTM D 1140 modified to include splitting the sample on the #4 sieve

Passing #200 LB-4, split



Project Name: Tested By: J. Domingo Date: 05/08/24
Project No. : Input By: J. Ward Date: 06/03/24
Boring No.: Checked By: J. Ward
Sample No.: Depth (ft.)
Soil Identification:

1 2 1 2 3 4
14

Cannot be rolled: 27.85 Cannot get more than 14 blows:
NonPlastic 22.71 NonPlastic

1.05
23.73

NP
NP
NP
NP

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

ATTERBERG LIMITS
 ASTM D 4318

McDonald's Buena Park 45199
036.0000022433
LB-1
S-1 15.0

Dry Wt. of Soil + Cont. (g)
Wt. of Container         (g)
Moisture Content (%) [Wn]

Grayish brown silt (ML)

TEST
NO.

Liquid Limit
Plastic Limit
Plasticity Index
Type of Fines

Number of Blows        [N]
Wet Wt. of Soil + Cont. (g)

           LIQUID LIMIT      PLASTIC LIMIT

0

10
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30

40

50

60

0 10 20 30 40 50 60 70 80 90 100

Pl
as

tic
ity

 In
de

x 
(P

I)

Liquid Limit (LL)

0.12

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

22

23

24

25

26

10 100

M
oi

st
ur

e 
C

on
te

nt
 (%

)

Number of Blows
20            25         30                 40            50          60       70     80     90       



Project Name: Tested By: J. Domingo Date: 05/08/24
Project No. : Input By: J. Ward Date: 06/03/24
Boring No.: Checked By: J. Ward
Sample No.: Depth (ft.)
Soil Identification:

1 2 1 2 3 4
3

Cannot be rolled: 27.26 Cannot get more than 3 blows:
NonPlastic 22.48 NonPlastic

1.04
22.29

NP
NP
NP
NP

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

Plasticity Index
Type of Fines

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]

Dark grayish brown silt (ML)

TEST
NO.

Liquid Limit
Plastic Limit

ATTERBERG LIMITS
 ASTM D 4318

McDonald's Buena Park 45199
036.0000022433
LB-1
S-2 25.0

0

10

20

30

40

50

60

0 10 20 30 40 50 60 70 80 90 100

Pl
as

tic
ity

 In
de

x 
(P

I)

Liquid Limit (LL)

0.12

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

22

23

24

25

26

10 100

M
oi

st
ur

e 
C

on
te

nt
 (%

)

Number of Blows
20            25         30                 40            50          60       70     80     90       



Project Name: McDonald's Buena Park 45199 Tested By: J. Domingo Date: 05/08/24
Project No. : Input By: JD/JHW Date: 05/09/24
Boring No.: Checked By: J. Ward
Sample No.: Depth (ft.) 35.0
Soil Identification:

1 2 1 2 3 4
30 25 16

9.93 9.92 22.96 23.54 23.71
8.63 8.62 18.63 19.05 18.98
1.06 1.06 1.06 1.12 1.07

17.17 17.20 24.64 25.04 26.41

25
17
8
CL

PI at "A" - Line  =  0.73(LL-20)      3.65
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

Grayish brown lean clay (CL)

ATTERBERG LIMITS
 ASTM D 4318

036.0000022433
LB-1
S-4

Dry Wt. of Soil + Cont. (g)
Wt. of Container         (g)
Moisture Content (%) [Wn]

TEST
NO.

Liquid Limit
Plastic Limit
Plasticity Index
Type of Fines

Number of Blows        [N]
Wet Wt. of Soil + Cont. (g)

           LIQUID LIMIT      PLASTIC LIMIT

0

10

20

30

40

50

60

0 10 20 30 40 50 60 70 80 90 100

Pl
as

tic
ity

 In
de

x 
(P

I)

Liquid Limit (LL)

0.12

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

24

25

26

27

10 100

M
oi

st
ur
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C
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nt
 (%

)

Number of Blows
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Project Name: McDonald's Buena Park 45199 Tested By: J. Domingo Date: 05/08/24
Project No. : Input By: JD/JHW Date: 05/10/24
Boring No.: Checked By: J. Ward
Sample No.: Depth (ft.) 40.0
Soil Identification:

1 2 1 2 3 4
32 23 18

9.82 9.95 23.72 23.09 23.33
8.42 8.50 17.99 17.36 17.41
1.05 1.06 1.10 1.04 1.06

19.00 19.49 33.93 35.11 36.21

35
19
16
CL

PI at "A" - Line  =  0.73(LL-20)      10.95
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

Grayish brown lean clay (CL)

ATTERBERG LIMITS
 ASTM D 4318

036.0000022433
LB-1
S-5

Dry Wt. of Soil + Cont. (g)
Wt. of Container         (g)
Moisture Content (%) [Wn]

TEST
NO.

Liquid Limit
Plastic Limit
Plasticity Index
Type of Fines

Number of Blows        [N]
Wet Wt. of Soil + Cont. (g)

           LIQUID LIMIT      PLASTIC LIMIT

0

10

20

30

40

50

60

0 10 20 30 40 50 60 70 80 90 100

Pl
as

tic
ity

 In
de

x 
(P

I)

Liquid Limit (LL)

0.12

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

33

34

35

36

37

10 100

M
oi
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ur
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te

nt
 (%

)

Number of Blows
20            25         30                 40            50          60       70     80     90       



Project Name: Tested By: GB/JD Date: 05/08/24
Project No.: Checked By: J. Ward Date: 06/03/24
Boring No.: Depth (ft.):
Sample No.: Sample Type:
Soil Identification:

Sample Diameter (in.): 2.415
Sample Thickness (in.): 1.000
Weight of Sample + ring (g): 166.79
Weight of Ring (g): 44.71
Height after consol. (in.): 0.9689
Before Test
Wt. of Wet Sample+Cont. (g): 165.42
Wt. of Dry Sample+Cont. (g): 162.52
Weight of Container (g): 58.11
Initial Moisture Content (%) 2.8
Initial Dry Density (pcf) 98.8
Initial Saturation (%): 11
Initial Vertical Reading (in.) 0.0777
After Test
Wt. of Wet Sample+Cont. (g): 246.29
Wt. of Dry Sample+Cont. (g): 223.30
Weight of Container (g): 64.00
Final Moisture Content (%) 20.06
Final  Dry Density (pcf): 98.4
Final Saturation (%): 76
Final Vertical Reading (in.) 0.1133
Specific Gravity (assumed): 2.70
Water Density (pcf): 62.43

0.10 0.0779 0.9999 0.00 0.01 0.706 0.01
0.25 0.0798 0.9979 0.06 0.21 0.704 0.15
0.50 0.0830 0.9947 0.13 0.53 0.700 0.40
1.00 0.0880 0.9897 0.24 1.03 0.693 0.79
1.00 0.0895 0.9883 0.24 1.18 0.690 0.94
2.00 0.0958 0.9819 0.38 1.81 0.682 1.43
4.00 0.1036 0.9741 0.55 2.59 0.672 2.04
8.00 0.1123 0.9654 0.74 3.46 0.660 2.72
16.00 0.1248 0.9530 0.97 4.71 0.643 3.74
4.00 0.1205 0.9572 0.74 4.28 0.646 3.54
1.00 0.1169 0.9608 0.56 3.92 0.649 3.36
0.25 0.1133 0.9644 0.45 3.56 0.653 3.11

PROPERTIES of SOILS

Ring

Void      
Ratio

Light olive brown poorly-graded sand (SP)

Time Readings

Elapsed  
Time (min)

Dial Rdgs. 
(in.)Date

ONE-DIMENSIONAL CONSOLIDATION 

ASTM D 2435

036.0000022433
McDonald's Buena Park 45199

Deformation 
% of Sample 

Thickness

LB-1
R-1

Square 
Root of 
Time

Final 
Reading    

(in.)

Apparent 
Thickness     

(in.)

Load 
Compliance 

(%)

5.0

Pressure   
(p)         

(ksf) Time

Corrected 
Deforma-
tion (%)

0.630

0.640

0.650

0.660

0.670

0.680

0.690

0.700

0.710

0.10 1.00 10.00 100.

Vo
id

 R
at

io

Pressure, p (ksf)

Inundate with  
Tap water

Consol LB-1, R-1 @ 5



Initial Final Initial Final Initial Final Initial Final

Soil Identification:

Time Readings

0.653 11 7698.8

Degree of 
Saturation (%)Dry Density (pcf)   

0.706

Void Ratio

5 2.8

Light olive brown poorly-graded sand (SP)

Project No.:

McDonald's Buena Park 45199

06-24

036.0000022433

Boring                   
No.

Sample     
No.

Depth       
(ft.)

Moisture 
Content (%) 

ONE-DIMENSIONAL CONSOLIDATION  
PROPERTIES of SOILS                                              

ASTM D 2435       

20.1 98.4LB-1 R-1
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Inundate with  
Tap water



Project Name: McDonald's Buena Park 45199 Tested By: G. Bathala Date: 05/08/24
Project No.: 036.0000022433 Checked By: J. Ward Date: 06/03/24
Boring No.: Sample Type: Ring
Sample No.: Depth (ft.): 5.0
Soil Identification:

2.415 2.415 2.415
1.000 1.000 1.000
161.87 167.26 171.45
42.09 45.28 44.93

Before Shearing
165.42 165.42 165.42
162.52 162.52 162.52
58.11 58.11 58.11
0.0000 0.2588 0.2381
-0.0088 0.2791 0.2648

After Shearing
188.93 200.95 194.19
165.27 178.44 173.07
57.41 67.75 56.77
2.70 2.70 2.70
62.43 62.43 62.43

DIRECT  SHEAR  TEST
Consolidated Undrained

Water Density(pcf):
Specific Gravity (Assumed):
Weight of Container(gm):
Weight of Dry Sample+Cont.(gm):

Weight of Ring(gm):

Weight of Container(gm):
Weight of Dry Sample+Cont.(gm):
Weight of Wet Sample+Cont.(gm):

LB-1

Light olive brown poorly-graded sand (SP)

Sample Diameter(in):

Weight of Wet Sample+Cont.(gm):

Vertical Rdg.(in): Final
Vertical Rdg.(in): Initial

Sample Thickness(in.):
Weight of Sample + ring(gm):

R-1

DS LB-1, R-1 @ 5



Normal Stress (kip/ft²)
Peak Shear Stress  (kip/ft²)
Shear Stress @ End of Test (ksf)
Deformation Rate  (in./min.)
Initial Sample Height (in.)
Diameter (in.)
Initial Moisture Content (%)
Dry Density (pcf)
Saturation (%)
Soil Height Before Shearing (in.)
Final Moisture Content (%)

102.4

1.000
2.415
2.78

Boring No.
Sample No.
Depth (ft)

LB-1
R-1
5

10.6
0.9797
20.3

Soil Identification: 2.78
98.7

2.78
96.9

1.390
0.0500

4.000
3.270
2.741
0.0500

1.000
0.927
0.717
0.0500

1.000
2.415

1.000
2.415

2.000
1.742

10.1
0.9912
21.9

McDonald's Buena Park 45199DIRECT SHEAR TEST RESULTS  
Consolidated Undrained

11.6
0.9733
18.2

05-24

Project No.: 036.0000022433

Sample Type:

Ring

Light olive brown poorly-
graded sand (SP)

0.00

1.00

2.00

3.00

4.00

0 0.1 0.2 0.3

Sh
ea

r S
tre

ss
 (k

sf
)

Horizontal Deformation (in.)

0.00

1.00

2.00

3.00

4.00

0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00

Sh
ea

r S
tre

ss
 (k

sf
)

Normal Stress (ksf)

DS LB-1, R-1 @ 5



Normal Stress (kip/ft²)
Peak Shear Stress  (kip/ft²)
Shear Stress @ End of Test (ksf)

Sample Type: Ring Deformation Rate  (in./min.)
Initial Sample Height (in.)
Diameter (in.)
Initial Moisture Content (%)

Strength Parameters Dry Density (pcf)
C (psf) φ (o) Saturation (%)

Peak 163 38 Soil Height Before Shearing (in.)
Ultimate 41 34 Final Moisture Content (%)

05-24

Project No.: 036.0000022433

10.1
0.9912

1.000

21.9

McDonald's Buena Park 45199DIRECT SHEAR TEST RESULTS  
Consolidated Undrained

1.000
0.927
0.717
0.0500

2.78
96.9

2.415
Soil Identification:

0.9733

2.78

18.2

1.000
2.415

0.9797
20.3

102.4

1.000
2.415

10.6

2.78
98.7

0.0500

4.000
3.270
2.741
0.0500

11.6

2.000
1.742
1.390

Light olive brown poorly-graded 
sand (SP)

Boring No.
Sample No.
Depth (ft)

LB-1
R-1
5

0.00

1.00
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DS LB-1, R-1 @ 5



Tested By: G. Berdy Date: 05/08/24
Checked By: J. Ward Date: 06/03/24
Depth (ft.):

B-1

Dry Wt. of Soil + Cont.         (g)
Wt. of Container No.            (g)
Dry Wt. of Soil                     (g)
Weight Soil Retained on #4 Sieve
Percent Passing # 4 

SPECIMEN  INUNDATION in distilled water for the period of 24 h or expansion rate < 0.0002 in./h

1093

Expansion Index (EI meas)   = ((Final Rdg - Initial Rdg) / Initial Thick.) x 1000 0

1.0

0.5020
05/09/24 8:06 1.0 1219 0.5020
05/09/24 6:00 1.0

Add Distilled Water to the Specimen
05/08/24 13:12 1.0 85 0.5035

10
05/08/24 11:37 1.0 0 0.5040

0.504005/08/24 11:47

Degree of Saturation (%) [ S meas] 48.7 79.1

Date Time Pressure  (psi) Elapsed Time              
(min.)

Dial Readings               
(in.)

Total Porosity 0.338 0.337
Pore Volume                  (cc)  70.0 69.5

Dry Density                    (pcf) 111.6 111.8
Void Ratio   0.511 0.508

Moisture Content            (%) 9.20 14.86
Wet Density                   (pcf) 121.9 128.4

Dry Wt. of Soil + Cont.    (g) 746.50 559.99
Wt. of Container             (g) 0.00 190.00

Container No. O O
Wet Wt. of Soil + Cont.   (g) 815.20 614.98

Wt. of Mold                    (g) 190.00 0.00
Specific Gravity (Assumed) 2.70 2.70

Specimen Height            (in.) 1.0000 0.9980
Wt. Comp. Soil + Mold    (g) 594.00 424.98

Specimen Diameter        (in.) 4.01 4.01

100.00

MOLDED SPECIMEN Before Test After Test

1000.00
0.00

1000.00
0.00

0-5
Sample No.:
Soil Identification: Gray poorly-graded sand with silt (SP-SM)

Project No.: 036.0000022433
Boring No.:

EXPANSION INDEX of SOILS
ASTM D 4829

Project Name:

LB-1

McDonald's Buena Park 45199



Project Name: McDonald's Buena Park 45199 Tested By : G. Berdy Date: 05/08/24

Project No. : 036.0000022433 Checked By: J. Ward Date: 06/03/24

Boring No. LB-1

Sample No. B-1

Sample Depth (ft) 0-5

0.00

0.00

1.00

0.00

100.45

10

301

860

8:00/8:45

45

61.9072

61.9069

0.0003

12.35

12

ml of Extract For Titration      (B) 15

ml of AgNO3 Soln. Used in Titration (C) 0.6

PPM of Chloride (C -0.2) * 100 * 30 / B 80

PPM of Chloride, Dry Wt. Basis 80

8.27

19.5

Moisture Content (%)

Beaker No.

CHLORIDE CONTENT, DOT California Test 422

Wt. of Crucible (g)      

Wt. of  Residue (g)                     (A)      

Temperature  °C

pH Value

PPM of Sulfate, Dry Weight Basis

PPM of Sulfate                 (A) x 41150

Time In / Time Out

pH TEST, DOT California Test  643

Furnace Temperature (°C)

Weight of Container (g)

Crucible No.

Wt. of Crucible + Residue (g)      

Dry Weight of Soil + Container (g)

Gray SP-SM

Duration of Combustion (min)

Soil Identification:

TESTS for SULFATE CONTENT
CHLORIDE CONTENT and pH of SOILS

SULFATE CONTENT, DOT California Test 417, Part II

Wet Weight of Soil + Container (g)

Weight of Soaked Soil (g)



Project Name: Tested By : Date:
Project No. : Checked By: J. Ward Date:
Boring No.: Depth (ft.) :     
Sample No. : B-1

Container No.
Initial Soil Wt. (g)   (Wt)
Box Constant

Gray SP-SM

Resistance 
Reading 
(ohm)

23.05

Soil 
Resistivity 
(ohm-cm)

McDonald's Buena Park 45199 05/09/24
06/03/24

0-5
036.0000022433
LB-1

G. Berdy

SOIL RESISTIVITY TEST
DOT CA TEST 643

Temp. (°C)pH
Soil pH

14000
15000

0.00
1.00

MC =(((1+Mci/100)x(Wa/Wt+1))-1)x100

13500 25.0 12 80 8.27 19.5

4

30
40 130.173 1500030.73

14000

Min. Resistivity

DOT CA Test 643DOT CA Test 417 Part II DOT CA Test 422

(%) (ppm) (ppm)

DOT CA Test 643

1.000

Chloride Content
(ohm-cm)

Moisture Content Sulfate Content

5

1
2

Water 
Added (ml)     

(Wa)

20

Adjusted 
Moisture 
Content   

(MC) Dry Wt. of Soil + Cont. (g)
24000

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. 
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PROJECT NAME: PROJECT NUMBER: 036.0000022433
BORING NUMBER: LB-2 DEPTH (FT.): 0-5

SAMPLE NUMBER: B-1 TECHNICIAN: O. Figueroa

SAMPLE DESCRIPTION: Brown silty sand (SM) DATE COMPLETED: 5/14/2024

TEST SPECIMEN a b c

MOISTURE AT COMPACTION % 11.2 11.6 12.5
HEIGHT OF SAMPLE, Inches 2.43 2.46 2.49

DRY DENSITY, pcf 115.4 114.9 112.7

COMPACTOR PRESSURE, psi 350 300 275

EXUDATION PRESSURE, psi 614 346 174

EXPANSION, Inches x 10exp-4 12 9 6

STABILITY Ph 2,000 lbs (160 psi) 19 23 25
TURNS DISPLACEMENT 5.05 5.25 5.30

R-VALUE UNCORRECTED 79 74 72

R-VALUE CORRECTED 78 74 72

DESIGN CALCULATION DATA a b c
GRAVEL EQUIVALENT FACTOR 1.0 1.0 1.0

TRAFFIC INDEX 5.0 5.0 5.0

STABILOMETER THICKNESS, ft. 0.35 0.42 0.45

EXPANSION PRESSURE THICKNESS, ft. 0.40 0.30 0.20

EXPANSION PRESSURE CHART EXUDATION PRESSURE CHART

R-VALUE BY EXPANSION: 76

R-VALUE BY EXUDATION: 73

EQUILIBRIUM R-VALUE: 73

R-VALUE TEST RESULTS
DOT CA Test 301

McDonald's Buena Park 45199
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APPENDIX D 
 

LIQUEFACTION ANALYSIS  
  



SPT BASED LIQUEFACTION ANALYSIS REPORT

:: Input parameters and analysis properties ::

Analysis method:

Fines correction method:

Sampling method:

Borehole diameter:

Rod length:

Hammer energy ratio:

NCEER 1998

NCEER 1998

Sampler wo liners

65mm to 115mm

3.30 ft

1.33

G.W.T. (in-situ):
G.W.T. (earthq.):

Earthquake magnitude Mw:
Peak ground acceleration:
Eq. external load:

Project title : McDonald's Restaurant Buena Park

Location : 

Leighton

Geotechnical  Engineering Consultants

Irvine, California

SPT Name: LB-1

13.30 ft

10.00 ft

7.31

0.69 g

0.00 tsf

Raw SPT Data
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Liquefaction

No Liquefaction

F.S. color scheme

Almost certain it will liquefy

Very likely to liquefy

Liquefaction and no liq. are equally likely

Unlike to liquefy

Almost certain it will not liquefy

LPI color scheme

Very high risk

High risk

Low risk
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Raw SPT Data

SPT Count (blows/ft)
50403020100

D
e
p
th

 (
ft

)

52

50

48

46

44

42

40

38

36

34

32

30

28

26

24

22

20

18

16

14

12

10

8

6

4

Raw SPT Data

Insitu

CSR - CRR Plot

CSR - CRR
10.80.60.40.20

D
e
p
th

 (
ft

)

50

48

46

44

42

40

38

36

34

32

30

28

26

24

22

20

18

16

14

12

10

8

6

CSR - CRR Plot

During earthq.

FS Plot

Factor of Safety
21.510.50

D
e
p
th

 (
ft

)

50

48

46

44

42

40

38

36

34

32

30

28

26

24

22

20

18

16

14

12

10

8

6

FS Plot

During earthq.

Vertical Liq. Settlements

Cuml. Settlement (in)
1050

D
e
p
th

 (
ft

)

50

48

46

44

42

40

38

36

34

32

30

28

26

24

22

20

18

16

14

12

10

8

6

Vertical Liq. Settlements

During earthq.

Lateral Liq. Displacements

Cuml. Displacement (ft)
0

D
e
p
th

 (
ft

)

50

48

46

44

42

40

38

36

34

32

30

28

26

24

22

20

18

16

14

12

10

8

6

Lateral Liq. Displacements

During earthq.

:: Overall Liquefaction Assessment Analysis Plots ::
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Test
Depth

(ft)

:: Field input data ::

SPT Field
Value

(blows)

Fines
Content

(%)

Unit
Weight

(pcf)

Infl.
Thickness

(ft)

Can
Liquefy

5.00 13 3.00 120.00 5.00 Yes

10.00  9 3.00 120.00 5.00 Yes

15.00  2 60.00 120.00 5.00 Yes

20.00 12 3.00 120.00 5.00 Yes

25.00  2 60.00 120.00 5.00 Yes

30.00 14 25.00 120.00 5.00 Yes

35.00  7 65.00 120.00 5.00 No

40.00  5 65.00 120.00 5.00 No

45.00 14 25.00 120.00 5.00 Yes

50.00 13 25.00 120.00 1.50 Yes

Abbreviations

Depth:
SPT Field Value:
Fines Content:
Unit Weight:
Infl. Thickness:
Can Liquefy:

Depth at which test was performed (ft)
Number of blows per foot
Fines content at test depth (%)
Unit weight at test depth (pcf)
Thickness of the soil layer to be considered in settlements analysis (ft)
User defined switch for excluding/including test depth from the analysis procedure

:: Cyclic Resistance Ratio (CRR) calculation data ::

CRR7.5Depth
(ft)

SPT
Field
Value

CN CE CB CR CS (N1)60 (N1)60csα βFines
Content

(%)

σv

(tsf)
uo

(tsf)
σ'vo

(tsf)
Unit

Weight
(pcf)

5.00 13 1.48 1.33 1.00 0.75 1.20 23 0.00 1.00 23 4.0003.00120.00 0.30 0.00 0.30

10.00 9 1.25 1.33 1.00 0.85 1.20 15 0.00 1.00 15 0.1633.00120.00 0.60 0.00 0.60

15.00 2 1.10 1.33 1.00 0.85 1.20 3 5.00 1.20 9 0.09960.00120.00 0.90 0.05 0.85

20.00 12 1.03 1.33 1.00 0.95 1.20 19 0.00 1.00 19 0.2063.00120.00 1.20 0.21 0.99

25.00 2 0.97 1.33 1.00 0.95 1.20 3 5.00 1.20 9 0.09960.00120.00 1.50 0.37 1.13

30.00 14 0.91 1.33 1.00 1.00 1.20 20 4.29 1.11 27 0.32325.00120.00 1.80 0.52 1.28

35.00 7 0.86 1.33 1.00 1.00 1.20 10 5.00 1.20 17 4.00065.00120.00 2.10 0.68 1.42

40.00 5 0.82 1.33 1.00 1.00 1.20 7 5.00 1.20 13 4.00065.00120.00 2.40 0.83 1.57

45.00 14 0.78 1.33 1.00 1.00 1.20 17 4.29 1.11 23 0.25525.00120.00 2.70 0.99 1.71

50.00 13 0.74 1.33 1.00 1.00 1.20 15 4.29 1.11 21 4.00025.00120.00 3.00 1.15 1.85

σv:

uo:
σ'vo:

CN:

CE:

CB:
CR:

CS:

N1(60):
α, β:

N1(60)cs:

CRR7.5:

Total stress during SPT test (tsf)

Water pore pressure during SPT test (tsf)
Effective overburden pressure during SPT test (tsf)

Overburden corretion factor

Energy correction factor

Borehole diameter correction factor
Rod length correction factor

Liner correction factor

Corrected NSPT to a 60% energy ratio
Clean sand equivalent clean sand formula coefficients

Corected N1(60) value for fines content

Cyclic resistance ratio for M=7.5

Abbreviations

σv, eq

(tsf)
rd CSR MSF CSReq, M=7.5 Ksigm a CSR*

:: Cyclic Stress Ratio calculation (CSR fully adjusted and normalized) ::

Depth
(ft)

Unit
Weight

(pcf)

uo, eq

(tsf)
σ'vo,eq

(tsf)
FSα

5.00 120.00 0.30 0.00 0.30 0.99 0.444 1.07 0.416 1.00 0.416 2.0001.00

10.00 120.00 0.60 0.00 0.60 0.98 0.439 1.07 0.411 1.00 0.411 0.3971.00
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σv, eq

(tsf)
rd CSR MSF CSReq, M=7.5 Ksigm a CSR*

:: Cyclic Stress Ratio calculation (CSR fully adjusted and normalized) ::

Depth
(ft)

Unit
Weight

(pcf)

uo, eq

(tsf)
σ'vo,eq

(tsf)
FSα

15.00 120.00 0.90 0.16 0.74 0.97 0.525 1.07 0.492 1.00 0.492 0.2021.00

20.00 120.00 1.20 0.31 0.89 0.96 0.580 1.07 0.543 1.00 0.543 0.3801.00

25.00 120.00 1.50 0.47 1.03 0.94 0.614 1.07 0.575 1.00 0.575 0.1731.00

30.00 120.00 1.80 0.62 1.18 0.92 0.632 1.07 0.592 0.98 0.605 0.5341.00

35.00 120.00 2.10 0.78 1.32 0.89 0.635 1.07 0.595 0.96 0.622 2.0001.00

40.00 120.00 2.40 0.94 1.46 0.85 0.626 1.07 0.586 0.94 0.625 2.0001.00

45.00 120.00 2.70 1.09 1.61 0.80 0.605 1.07 0.567 0.92 0.616 0.4141.00

50.00 120.00 3.00 1.25 1.75 0.75 0.578 1.07 0.542 0.90 0.599 2.0001.00

σv ,eq:

uo ,eq:
σ'vo ,eq:

rd :

α: 

CSR :
MSF :

CSR eq ,M=7 .5:
Ksigma:

CSR*:

FS:

Total overburden pressure at test point, during earthquake (tsf)

Water pressure at test point, during earthquake (tsf)
Effective overburden pressure, during earthquake (tsf)

Nonlinear shear mass factor

Improvement factor due to stone columns

Cyclic Stress Ratio (adjusted for improvement)
Magnitude Scaling Factor

CSR adjusted for M=7.5
Effective overburden stress factor

CSR fully adjusted (user FS applied) ***

Calculated factor of safety against soi l l iquefaction

Abbreviations

1.00***  User FS:

:: Liquefaction potential according to Iwasaki ::

Depth
(ft)

FS F Thickness
(ft)

wz IL

5.00 2.000 0.00 9.24 0.005.00

10.00 0.397 0.60 8.48 7.795.00

15.00 0.202 0.80 7.71 9.385.00

20.00 0.380 0.62 6.95 6.575.00

25.00 0.173 0.83 6.19 7.805.00

30.00 0.534 0.47 5.43 3.855.00

35.00 2.000 0.00 4.67 0.005.00

40.00 2.000 0.00 3.90 0.005.00

45.00 0.414 0.59 3.14 2.815.00

50.00 2.000 0.00 2.38 0.005.00

38.20

IL = 0.00 - No liquefaction
IL between 0.00 and 5 - Liquefaction not probable

IL between 5 and 15 - Liquefaction probable

IL > 15 - Liquefaction certain

Overall potential IL :

:: Vertical settlements estimation for dry sands ::

Depth
(ft)

(N1)60 τav p Gm ax

(tsf)
α b γ ε15 Nc εNc

(%)
ΔS
(in)

Δh
(ft)

5.00 23 0.13 0.20 569.92 0.14 13179.75 0.00 0.00 13.43 0.07 0.0795.00
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:: Vertical settlements estimation for dry sands ::

Depth
(ft)

(N1)60 τav p Gm ax

(tsf)
α b γ ε15 Nc εNc

(%)
ΔS
(in)

Δh
(ft)

Abbreviations

τav:
p:
Gmax:
α, b:
γ:
ε15:
Nc:
εNc:
Δh:
ΔS:

Average cyclic shear stress
Average stress
Maximum shear modulus (tsf)
Shear strain formula variables
Average shear strain
Volumetric strain after 15 cycles
Number of cycles
Volumetric strain for number of cycles Nc (%)
Thickness of soil layer (in)
Settlement of soil layer (in)

0.079Cumulative settlemetns:

:: Vertical settlements estimation for saturated sands ::

Depth
(ft)

D50

(in)
q c/N ev

(%)
Δh
(ft)

s
(in)

10.00 0.00 5.00 2.96 5.00 1.775

15.00 0.00 5.00 4.50 5.00 2.698

20.00 0.00 5.00 2.44 5.00 1.462

25.00 0.00 5.00 4.50 5.00 2.698

30.00 0.00 5.00 1.83 5.00 1.096

35.00 0.00 5.00 0.00 5.00 0.000

40.00 0.00 5.00 0.00 5.00 0.000

45.00 0.00 5.00 2.08 5.00 1.250

50.00 0.00 5.00 0.00 1.50 0.000

Abbreviations

10.981Cumulative settlements:

D50:

qc/N:
ev:

Δh:

s:

Median grain size (in)
Ratio of cone resistance to SPT
Post liquefaction volumetric strain (%)
Thickness of soil layer to be considered (ft)
Estimated settlement (in)
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APPENDIX E  
 

IMPORTANT INFORMATION ABOUT THIS 
GEOTECHNICAL-ENGINEERING REPORT 



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, you can benefit from a lowered 
exposure to problems associated with subsurface 
conditions at project sites and development of 
them 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 herein, 
contact your GBA-member geotechnical engineer. 
Active engagement in GBA exposes geotechnical 
engineers to a wide array of risk-confrontation 
techniques that can be of genuine benefit for 
everyone involved with a construction project.

Understand the Geotechnical-Engineering Services 
Provided for this Report
Geotechnical-engineering services typically include the planning, 
collection, interpretation, and analysis of exploratory data from 
widely spaced borings and/or test pits. Field data are combined 
with results from laboratory tests of soil and rock samples obtained 
from field exploration (if applicable), observations made during site 
reconnaissance, and historical information to form one or more models 
of the expected subsurface conditions beneath the site. Local geology 
and alterations of the site surface and subsurface by previous and 
proposed construction are also important considerations. Geotechnical 
engineers apply their engineering training, experience, and judgment 
to adapt the requirements of the prospective project to the subsurface 
model(s).  Estimates are made of the subsurface conditions that 
will likely be exposed during construction as well as the expected 
performance of foundations and other structures being planned and/or 
affected by construction activities.

The culmination of these geotechnical-engineering services is typically a 
geotechnical-engineering report providing the data obtained, a discussion 
of the subsurface model(s), the engineering and geologic engineering 
assessments and analyses made, and the recommendations developed 
to satisfy the given requirements of the project. These reports may be 
titled investigations, explorations, studies, assessments, or evaluations. 
Regardless of the title used, the geotechnical-engineering report is an  
engineering interpretation of the subsurface conditions within the context 
of the project and does not represent a close examination, systematic 
inquiry, or thorough investigation of all site and subsurface conditions.

Geotechnical-Engineering Services are Performed 
 for Specific Purposes, Persons, and Projects,  
and At Specific Times
Geotechnical engineers structure their services to meet the specific 
needs, goals, and risk management preferences 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.

Likewise, geotechnical-engineering services are performed for a specific 
project and purpose. For example, it is unlikely that a geotechnical-
engineering study for a refrigerated warehouse will be the same as 
one prepared for a parking garage; and a few borings drilled during 
a preliminary study to evaluate site feasibility will not be adequate to 
develop geotechnical design recommendations for the project.

Do not rely on this report if your geotechnical engineer prepared it: 
•	 for a different client;
•	 for a different project or purpose;
•	 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, the reliability of a geotechnical-engineering report can 
be 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 you are the least bit uncertain 
about the continued reliability of this report, contact your geotechnical 
engineer before applying the recommendations in it. A minor amount 
of additional testing or analysis after the passage of time – if any is 
required at all – could prevent major problems.

Read this Report in Full
Costly problems have occurred because those relying on a geotechnical-
engineering report did not read the report in its entirety. Do not rely on 
an executive summary. Do not read selective elements only. Read and 
refer to the report in full.

You Need to Inform Your Geotechnical Engineer  
About Change
Your geotechnical engineer considered unique, project-specific factors 
when developing the scope of study behind this report and developing 
the confirmation-dependent recommendations the report conveys. 
Typical changes that could erode the reliability of this report include 
those that affect:

•	 the site’s size or shape;
•	 the elevation, configuration, location, orientation,  

function or weight of the proposed structure and  
the desired performance criteria;

•	 the composition of the design team; or 
•	 project ownership.

As a general rule, always inform your geotechnical engineer of project 
or site 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.

Most of the “Findings” Related in This Report  
Are Professional Opinions
Before construction begins, geotechnical engineers explore a site’s 
subsurface using various sampling and testing procedures. Geotechnical 
engineers can observe actual subsurface conditions only at those specific 
locations where sampling and testing is performed. The data derived from 
that sampling and testing were reviewed by your geotechnical engineer, 
who then applied professional judgement 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 through project completion to obtain 
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 judgement and opinion to do so. Your geotechnical engineer can finalize 
the recommendations only after observing actual subsurface conditions 
exposed 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 continuing 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 available 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-
phase observations. 

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 information 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. 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. This happens in part because soil and rock on 
project sites are typically heterogeneous and not manufactured materials 
with well-defined engineering properties like steel and concrete. 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 provide 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 
obtained your own environmental information about the project site, 
ask your geotechnical consultant for a recommendation on how to find 
environmental risk-management guidance.

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, the engineer’s 
services were not designed, conducted, or intended to prevent 
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.
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