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Mr.  Hawkins, 

BLUE Consulting Group (BLUE) is pleased to provide this Biological Assessment letter report for the Golden 

Hill Rowhomes located in the City of San Diego; Project #422242.  This report incorporates the results of the 

previously completed and submitted Preliminary Wetland Delineation Letter Report, Golden Hill Rowhomes 

(BLUE, 2013). 

SUMMARY  

The proposed infill project is located in the City of San Diego, south-east of Balboa Park in the Golden Hill 

district. No endemic, rare, or sensitive species or habitats were observed in the study area or within the 

proposed project footprint. Due to the low quality of the habitat onsite and within the area generally, none 

are expected to occur.   While the area supports a historic canyon, it has been significantly altered through 

the development of B Street, the manufactured slope supporting it, including a soft bottom flood control 

system, as well as the adjacent and surrounding high density residential development. There is no natural 

flow onto the site and the area does not support a USGS ‘blue-line’ stream, jurisdictional habitat/waters, or 

a City of San Diego ESL drainage.  The vegetation communities within the assessment area include maintained 

Disturbed Habitat (Tier IV) and Developed land (Holland Code 12000). The Disturbed Habitat supports a 

created Flood Control system including a headwall, double barrel outlet, and soft bottom channel which re-

connects to the pipe at C Street. Due to the disturbed/developed nature of the property, the developed 

nature of the surrounding area, and the proposed project footprint, no endemic, special status, or rare 

species were detected or are expected to occur within the project area.   

INTRODUCTION, PROJECT DESCRIPTION, LOCATION AND SETTING  

The proposed Golden Hill infill Project includes the construction of new residential structures, parking and, 

access areas. The project site is within the northern portion of Golden Hill in downtown San Diego, south of 
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Balboa Park and east of Lindbergh International airport.  The project site occurs within a developed 

landscape, abutting high density residential development on all sides.  On the immediate eastern and 

southern Property Lines are road easements (offsite) that are being incorporated into the project footprint. 

The site is topographically varied, comprised of steep manufactured slopes, existing graded pad areas, and 

the (non-jurisdictional) maintained soft bottom flood control channel.  

BLUE senior biologist, Michael Jefferson, conducted the USACE preliminary wetland delineation within the 

project area on August 9th, 2013 and on July 6th, and August 6th 2015 completed the full onsite biological 

resources surveys.   

REGIONAL CONTEXT  

This project is located within the City of San Diego’s Multiple Species Conservation Program (MSCP) Sub-

Area; outside of the City of San Diego Multi-Habitat Planning Area (MHPA) and outside of the Coastal Overlay 

Zone. 

The biological resources survey and preliminary protocol USACE Wetland Delineation (WD) was conducted 

on April 7th, 2015 by BLUE senior biologist, Michael Jefferson (MJ). A confirmation of the original WD results 

was conducted on July 6th, 2015. 

Below is a summary of the survey types, date, times, temperature conditions, sky conditions, and wind speeds 

during the completed surveys for the Project. 

 SURVEY DETAILS 

Date Survey Type Time Conditions 

Temp (ºF), Wind (mph) begin 
and end, Cloud Cover (CC) 

Biologists 

8-9-13 WD, rare, 
General 

0730- 

0930 

71º, 0 mph, 10%cc 

75º, 0-1 mph, 5%cc 

MJ 

7-6-15 WD confirm, 
Rare, General 

0800- 

0910 

71º, 1-5 mph, 15%cc 

74º 1-5 mph, 15%cc 

MJ 

8-6-15 General 1020- 

1100 

82º, 1-5 mph, 10%cc 

82º 1-5 mph, 10%cc 

MJ 

Vegetation communities were assessed and mapped on a color aerial with topography flown in March 2015 

(Google earth). Animal species observed directly or detected from calls, tracks, scat, nests, or other sign were 
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noted. All plant species observed on-site were also noted, and plants that could not be identified in the field 

were identified later using taxonomic keys. 

Limitations to the compilation of a comprehensive faunal and floral checklist were few within the survey area 

– all of which had been previously, legally, graded. The general quality of graded land and urbanized habitat 

within the survey area is, as expected, of low quality. While the field visits were conducted in the summer 

and was likely too late for detection of a number of rare plant and wildlife species (if present), particularly 

during the ongoing drought and seasonally historic low winter/spring 2014/2015 rains, due to the historic 

grading of the area as well as the ongoing use and maintenance it was determined that the existing site 

conditions precluded the recommendation of additional surveys being recommended as a comprehensive 

checklist was prepared.  

Prior to conducting the biological survey, a thorough review of relevant maps, databases, and literature 

pertaining to biological resources was performed. Recent aerial imagery (Google Earth 2015), topographic 

maps (USGS 1994), soils maps (USDA 2012), and other maps of the project site and immediate vicinity were 

acquired and reviewed to obtain updated information on the natural environmental setting. In addition, a 

query of sensitive species and habitat databases was conducted, including the California Natural Diversity 

Database (CNDDB; CDFG 2012a), the California Native Plant Society Electronic Inventory (CNPSEI; CNPS 2012), 

and the Consortium of California Herbarium (Consortium 2012) applications, as well as a review of regional 

species lists produced by the USFWS (USFWS 2012a) and CDFW (CDFW 2011, 2012a, CDFW 2012b, and 

2012c). 

The pre-survey investigation also included a verification of whether or not the project site falls within areas 

designated as final or proposed USFWS Critical Habitat for federally threatened or endangered species 

(USFWS 2012b).The complete list of sensitive species (CNDDB) and habitats that have been previously 

recorded within the vicinity of the project site was compiled, and all recorded locations of species and other 

resources were mapped and overlaid onto aerial imagery using Geographic Information Systems (GIS) 

software. The CNDDB list of sensitive species included all database results for areas within 9 California USGS 

7.5 minute topographic quadrangles.  

BLUE biologist Michael Jefferson completed the preliminary USACE jurisdictional wetland delineation. 

Potential features identified were then investigated further to determine whether they met the criteria of a 

potentially jurisdictional feature. All features meeting the USACE guidance criteria were delineated. The 

delineation was conducted once during the drought condition spring. The region received no significant 

rainfall within the last week before the delineations were conducted. Rainfall patterns were atypical (drought 

conditions) for that time frame of the surveys.  

Delineated boundaries of all features identified within the study area were recorded using a 1”=100’ aerial 

photograph.  
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All features identified during the field visit were recorded through routine-level wetland delineation. No 

jurisdictional wetlands were identified within the survey area.  

BLUE’s methods for delineating federal wetlands follow the guidelines set forth by the USACE in the Arid West 

Manual (USACE 2008b).  The routine onsite determination method can be used to gather field data at 

potential wetland areas for most projects. Visual observations of vegetation types and hydrology are used to 

locate areas for evaluation. Then, at each evaluation area, several parameters are considered to determine 

whether the sample point is within a wetland.  

Three criteria normally must be fulfilled in order to classify an area as a jurisdictional USACE wetland:  (1) a 

predominance of hydrophytic vegetation, (2) the presence of hydric soils, and (3) the presence of wetland 

hydrology.  Details of the application of these techniques are described below.  

Hydrophytic Vegetation. The hydrophytic vegetation criterion is satisfied at a location if greater than 

50% of all the dominant species present within the vegetation unit have a wetland indicator status of 

obligate (OBL), facultative wetland (FACW), or facultative (FAC) (USACE 1987).  An OBL indicator status 

refers to plants that have a 99% probability of occurring in wetlands under natural conditions. A FACW 

indicator status refers to plants that usually occur in wetlands (67 to 99% probability) but are 

occasionally found elsewhere. A FAC indicator status refers to plants that are equally likely to occur in 

wetlands or elsewhere (estimated probability34 to 66% for each).  The wetland indicator status used 

for this report follows the National List of Plant Species that Occur in Wetlands: California (Region 0) 

(U.S. Fish and Wildlife Service 1988).  

Hydric Soils. The hydric soil criterion is satisfied at a location if soils in the area can be inferred or 

observed to have a high groundwater table, if there is evidence of prolonged soil saturation, or if there 

are any indicators suggesting a long-term reducing environment in the upper 18inches of the soil 

profile. Reducing conditions are most easily assessed using soil color.  Soil colors were evaluated using 

the Munsell Soil Color Charts (Kollmorgen Corporation 1975).  

Wetland Hydrology. The wetland hydrology criterion is satisfied at a location based upon conclusions 

inferred from field observations that indicate an area has a high probability of being inundated or 

saturated (flooded, ponded, or tidally influenced) long enough during the growing season to develop 

anaerobic conditions in the surface soil environment, especially the root zone (USACE 1987, 2008a, 

2008b).  

Delineation of Potential Non-Wetland Waters of the U.S.  

BLUE methods for the delineation of non-wetland WoUS was based on indicators for OHWM, following 

established criteria outlined in the U.S. Army Corps of Engineers Wetlands Delineation Manual (Environmental 

Laboratory 1987), Regional Supplement to the Corps of Engineers Wetland Delineation Manual: Arid West 
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Region (USACE 2008a), and A Field Guide to the Identification of the OHWM in the Arid West Region of the 

Western United States (USACE 2008b).  

All jurisdictional features within the study area were determined by the presence of OHWM indicators. This 

field guide presents a method for delineating the lateral extent of the WoUS in the Arid West using stream 

geomorphology and vegetation response to the dominant stream discharge. BLUE biologists used this 

guidance in the field to determine the OHWM for all potentially jurisdictional non-wetland waters.  

The field guide describes physical evidence that should be used to ascertain the lateral limits of jurisdiction; 

generally more than one physical indicator or other means for determining the OHWM is used. The following 

physical indicators of OHWM were used in the field:  

 Natural line impressed on the bank  

 Shelving  

 Destruction of terrestrial vegetation  

 Presence of litter and debris  

 Wracking  

 Vegetation matted down, bent, or absent  

 Sediment sorting  

 Leaf litter disturbed or washed away  

 Scour  

 Deposition  

 Bed and banks  

 Water staining  

 Change in plant community.  
 

Evaluation of SWRCB/RWQCB jurisdiction followed guidance from Section 401 of the CWA and follows the 

same jurisdictional areas as USACE, unless an isolated water is determined to be present. Isolated water 

features are not considered jurisdictional under USACE, but are still delineated using the OHWM or wetted 

area. Isolated water bodies are considered SWRCB/RWQCB jurisdictional under the Porter-Cologne Act.  

Delineation of CDFW Jurisdiction  

Evaluation of California Fish and Game Code jurisdiction followed the guidance of standard practices by CDFW 

personnel. CDFW jurisdiction was delineated by measuring the width of top of bank of watercourses, which 

equaled the bed and bank limits in these small systems, all of which are deeply incised under the currently 

existing condition.  Riparian vegetation was not observed within the study area.  

Regulatory Background  

The following sections summarize the regulations imposed on each type of jurisdictional feature 

potentially present onsite.  
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U.S. Army Corps of Engineers Regulated Activities  

USACE-regulated activities under Section 404 of the Clean Water Act (CWA) involve a discharge of dredged 

or fill material into WoUS. A discharge of fill material includes, but is not limited to, grading, placing riprap 

for erosion control, pouring concrete, laying sod, and stockpiling excavated material into WoUS. Activities 

that generally do not involve a regulated discharge (if performed specifically in a manner to avoid discharges) 

include driving pilings, performing some drainage channel maintenance activities, constructing temporary 

mining and farm/forest roads, and excavating without stockpiling.  

Waters of the U.S.  

WoUS, as defined in the Code of Federal Regulations (CFR) title 33, section 328.3, include all waters or 

tributaries to waters, such as lakes, rivers, intermittent and perennial streams, mudflats, sand flats, natural 

ponds, wetlands, wet meadows, and other aquatic habitats.  

Frequently, a WoUS (with at least intermittently flowing water or tidal influences) is demarcated by the 

ordinary high-water mark (OHWM), defined in CFR 328.3(e) as: that line on the shore established by the 

fluctuations of water and indicated by physical characteristics such as [a] clear, natural line impressed on the 

bank, shelving, changes in the character of soil, destruction of terrestrial vegetation, the presence of litter and 

debris, or other appropriate means that consider the characteristics of the surrounding areas.  

Where an OHWM is present, waters may be defined as WoUS when connectivity is determined to be present.  

Wetlands  

According to the Federal Manual for Identifying and Delineating Jurisdictional Wetlands (Federal Interagency 

Committee for Wetland Delineation 1989), three criteria must be satisfied to classify an area as a jurisdictional 

wetland: (1) a predominance of plant life that is adapted to life in wet conditions (hydrophytic vegetation); 

(2) soils that saturate, flood, or pond long enough during the growing season to develop anaerobic conditions 

in the upper part (hydric soils); and (3) permanent or periodic inundation or soils saturation, at least 

seasonally (wetland hydrology) (Environmental Laboratory 1987).  

USACE will continue to assert jurisdiction over:  

1. traditional navigable waters (TNWs) and their adjacent wetlands;  

2. non navigable tributaries of TNWs that are relatively permanent (e.g., tributaries that typically 

flow year-round or have a continuous flow at least seasonally) and wetlands that directly abut 

such tributaries (e.g., not separated by uplands, berm, dike, or similar feature) (note: relatively 

permanent waters [RPWs] do not include ephemeral tributaries, which flow only in response to 

precipitation, and intermittent streams, which do not typically flow year-round or have 

continuous flow at least seasonally [e.g., typically three months]); and 
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3. non-RPWs if determined (in a fact-specific analysis) to have a significant nexus with a TNW, 

including non-navigable tributaries that do not typically flow year-round or have continuous 

flow at least seasonally, wetlands adjacent to such tributaries, and wetlands adjacent to but not 

directly abutting a relatively permanent non navigable tributary. Absent a significant nexus, 

jurisdiction is lacking.  

 

Preliminary Jurisdictional Determination  

Under RGL 08-02, dated June 26, 2008, USACE established an alternative to the approved JD process: the 

“preliminary JD.” A preliminary JD is a non-binding written indication that there may be WoUS, including 

wetlands, on a project site and identifies the approximate location of these features. Preliminary JDs are used 

when a landowner, permit applicant, or other affected party elects to voluntarily waive or set aside questions 

regarding CWA jurisdiction over a particular site, usually in the interest of allowing the landowner to move 

ahead expeditiously to obtain 404 authorization where the party determines that it is in his or her best 

interest to do so. A preliminary JD is not an official determination regarding the jurisdictional status of 

potentially jurisdictional features and has no bearing on approved JDs. A preliminary JD cannot be used to 

confirm the absence of jurisdictional waters or wetlands, is advisory in nature, and cannot be appealed. It is 

considered “preliminary” because a recipient can later request an approved JD if one is necessary or 

appropriate.  

Finally, although a preliminary JD may be chosen by the applicant, the district engineer reserves the right to 

use an approved JD where warranted. A preliminary JD is documented using the preliminary JD form, 

provided as Attachment 1 to RGP 08-02. For purposes of computation of impacts, compensatory mitigation 

requirements, and other resource protection measures, a permit decision made on the basis of a preliminary 

JD treats all waters and wetlands that would be affected in any way except by the permitted activity as if 

they are jurisdictional. This report presents a preliminary jurisdictional determination.  

2011 Draft Clean Water Act Guidance  

On April 27, 2011, USACE and EPA issued draft guidance for determining jurisdiction under the CWA. The 

guidance supersedes the previous guidance from 2003 regarding SWANCC (68 Federal Register 1991–1995) 

and the 2007 Rapanos guidance. This document reiterated the guidance issued under the Rapanos decision, 

asserting that the following waters are protected by the CWA:  

• Traditional navigable waters  

• Interstate waters  

• Wetlands adjacent to either traditional navigable waters or interstate waters  

• Non-navigable tributaries to traditional navigable waters that are relatively permanent (meaning they 

contain water at least seasonally)  

• Wetlands that directly abut relatively permanent waters  
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The guidance further clarifies the criteria for defining TNWs consistent with previous guidance. In addition, a 

significant nexus evaluation is required for the “other waters” category of the regulations (see item 3 in 

Section 2.1.1, above). The guidance divides these waters into two categories (i.e., those that are physically 

proximate to other jurisdictional waters and those that are not) and discusses how each category should be 

evaluated.  

State Water Resources Control Board Regulated Activities/Regional Water Quality Control Board  

In California, the SWRCB and nine Regional Water Quality Control Boards (RWQCB) regulate activities within 

state and federal waters under Section 401 of the CWA and the state Porter-Cologne Act. The SWRCB is 

responsible for setting statewide policy, coordinating and supporting the RWQCB efforts, and reviewing 

petitions that contest RWQCB actions.  Each semi-autonomous RWQCB sets water quality standards, issues 

401 certifications and waste discharge requirements, and take enforcement action for projects occurring 

within their boundary. However, when a project crosses multiple RWQCB jurisdictional boundaries, the 

SWRCB becomes the regulating agency for both of these acts and issues project permits.  

Section 401 of the Clean Water Act  

Section 401 of the CWA requires that any applicant for a federal permit for activities that involve a discharge 

to waters of the United States shall provide the federal permitting agency a certification from the state in 

which the discharge is proposed that states that the discharge will comply with the applicable provisions 

under the federal Clean Water Act.  

Therefore, in California, before USACE will issue a Section 404 permit, applicants must apply for and receive 

a Section 401 water quality certification or waiver from the RWQCB or SWRCB, as applicable. Under Section 

401 of the CWA, the SWRCB/RWQCB regulates at the state level all activities that are regulated at the federal 

level by USACE. Therefore, SWRCB/RWQCB jurisdiction usually matches the jurisdictional boundaries for 

WoUS (mapped at the OHWM). 

However, if waters are determined not to be WoUS, they may still be subject to SWRCB/RWQCB jurisdiction 

based on the Porter-Cologne Act.  

Porter-Cologne Act  

The RWQCB regulates activities that would involve “discharging waste, or proposing to discharge waste, 

within any region that could affect waters of the state” (California Water Code 13260[a]),pursuant to 

provisions of the state Porter-Cologne Act. Waters of the State (WoS) are defined as “any surface water or 

groundwater, including saline waters, within the boundaries of the state”(California Water Code 13050 [e]). 

Such waters may include waters not subject to regulation under Section 404 (i.e., isolated features).  
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California Department of Fish and Game Regulated Activities  

Under recently revised California Fish and Game Code, Sections 1600–1616, CDFW has the authority to 

regulate work that will substantially divert or obstruct the natural flow—or substantially change or use any 

material from the bed, channel, or bank—of any river, stream, or lake. CDFW also has the authority to 

regulate work that will deposit or dispose of debris, wastewater, or other material containing crumbled, 

flaked, or ground pavement that may pass into any river, stream, or lake. This regulation takes the form of a 

requirement for a Lake or Streambed Alteration Agreement and is applicable to all work involving state or 

local government discretionary approvals.  

Section 1602 of the California Fish and Game Code  

The California Fish and Game Code mandates that it is unlawful for any person to substantially divert or 

obstruct the natural flow or substantially change the bed, channel, or bank of any river, stream, or lake 

designated by the department, or use any material from the streambeds, without first notifying the 

department of such activity.  

CDFW jurisdiction includes ephemeral, intermittent, and perennial watercourses (including dry washes) and 

lakes characterized by the presence of (1) definable bed and banks and/or (2) existing fish or wildlife 

resources. Furthermore, CDFW jurisdiction is often extended to habitats adjacent to watercourses, such as 

oak woodlands in canyon bottoms or willow woodlands that function hydrologically as part of the riparian 

system. Historical court cases have further extended CDFW jurisdiction to include watercourses that 

seemingly disappear but re-emerge elsewhere. Under the CDFW definition, a watercourse need not exhibit 

evidence of an OHWM to be claimed as jurisdictional.  

HABITATS / VEGETATION COMMUNITIES  

In order to account for potential revisions to the development plan, vegetation was mapped within the 

current proposed project impact area and a minimum arbitrary 100-foot buffer.  This area is inclusive of the 

offsite road easement to the east and south. The entirety of the project area occurs on 

disturbed/developed land (Figure 4).   

A list of vegetation communities found within the Biological Assessment area (observed both on and 

offsite) is located in Table 1.  The vegetation communities within the assessment area consist of City of San 

Diego Tier IV Disturbed Habitat and Developed areas.  Representative site photographs (Photographs 1-4) 

are presented as an attachment.   
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Table 1 
On and Offsite (within Project) Vegetation 

 Acreage total within FCC is accounted for as ‘Disturbed Habitat’ 

 

Disturbed Habitat (Tier IV) 

A significant portion of the property has been historically cleared and graded for the surrounding 

development of B Street (manufactured slopes), infrastructure improvements (soft bottom flood control 

structure and channel; see below), and the residential pads surrounding the property. Because the natural 

habitat has been impacted by development including historic grading, hydroseeding and irrigation, the site 

supports Disturbed Habitat (Tier IV).  

This areas contain numerous and varied ornamental and horticultural plantings typically located within 

residential yards, active-use parklands, and remnant undeveloped lots within the urban settings.  The mature 

tall exotic plantings, such as palm trees (sp.) and eucalyptus trees (Eucalyptus sp.) with allelopathic toxins 

that tend to inhibit understory growth, form well developed, and dense non-native dominated woodlands. 

Disturbed areas are typically located adjacent to urbanization and contain a mix of primarily weedy species, 

including non-native forbs, annuals, and grasses, usually found pioneering on recently disturbed soils.   

At the base of the manufactured slopes is the concrete outlet for the onsite flood control system outlet and 

rip-rap. The area was previously maintained with annual mowing and clearing in 2013 when the initial 

biological surveys and WD was completed. Currently, the area has not been mowed (maintained) since that 

time (2013) and the onsite manufactured slopes have been hydroseeded and irrigated. As a result the area 

is much more vegetated, particularily at the base of the manufactured slopes and the mouth of the Flood 

Control Channel outlet. In addition to native species such as bush mallow (Malacothamnus fasciculatus), 

mulefat (Baccharis salicifolia) and black willow (Salix nigra) supported by the water from the flood control 

system hydrology,  weedy species include prickly sow thistle (Sonchus asper), common sow thistle (Sonchus 

oleraceus), bristly ox-tongue (Picris echioides), Russian thistle (Salsola tragus), giant reed, hottentot-fig 

(Carpobrotus edulis), wild lettuce (Lactuca serriola), tree tobacco (Nicotiana glauca), castor-bean (Ricinus 

communis), pampas grass, smooth cat’s-ear (Hypochoeris glabra), red-stem filaree (Erodium cicutarium), 

short-beak filaree (Erodium brachycarpum) and white-stem filaree (Erodium moschatum). These urban lands 

do not typically contain native vegetation or provide essential habitat connectivity; and therefore, tend to 

 Vegetation Type  Onsite Offsite 

DEV Developed (only offsite impacts) 0.00 0.07 total 

DIST Disturbed Habitat (Tier IV) 0.46 0.12 total 

FCC* 

Flood Control Channel (FCC) - 

Created, Soft Bottom (Tier IV) 

87’ long x 2.5 wide 

217 sq. ft (0.004 acres) 

31’x2.5’  

77.5 Sq. Ft. (0.001 acres) 

 Total (acres) 0.46 0.19 
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have reduced biological value.  

 Non-Jurisdictional/Non-ESL Habitat 

A preliminary protocol ACOE wetland delineation was completed onsite by BLUE senior biologist Michael 

Jefferson in August of 2013 and confirmed in July of 2015. As indicated on Figure 4, the observed soft bottom 

Flood Control System, is a non-jurisdictional Feature (F) and Non-ESL wetland.  This determination was made 

because the hydrological regime of the area in question is a result of a created system in which storm water 

flows are captured, focused and conveyed from a double barrel pipe and headwall system into an excavated 

channel leading to the continuation of the system in pipes as it re-enters the piped system under C Street. 

The observed soft bottom channel is approximately 2.5 feet wide and is approximately 87 feet long as the 

flows are conveyed through the property. The channel onsite is generally unvegetated or ornamental grass 

species lined. Hydrophytic species can be observed outside of the channel amongst the palm trees adjacent 

to the eastern PL and within the road easement.  In the original 2013 WD, there was no ongoing construction 

in the area and regular maintenance was being completed (mowing). There was no water within the channel 

and there was no erosive cut running downstream directly from the existing double barrel outlet (there was 

no rip-rap existing at that time, either) to the channel further downstream. Currently, the mowing fire 

management has not been completed this season and the surrounding manufactured slopes are now 

irrigated. There is a small circular (18” diameter) area of standing water at the mouth of the outlet structure 

in a hole presumably carved out by the conveyed storm flows erosive forces. Two large mature chaparral 

mallow shrubs dominate the center of the property, adjacent to the outlet as well as non-native grasses and 

ornamental species. Onsite, and immediately downstream of the outlet structure, within and adjacent to the 

ornamental grass lined eroded channel, is a copse of palm trees, a black willow, upland shrubs, and an 

understory of non-native turf grasses and trash.  

The project site does not support areas considered to be ACOE, CDFW or City jurisdictional wetlands. The 

area does not support a historic streambed; no blue-line is depicted in USGS maps of this area and no natural 

channel or flow line leading to or from the concrete outfall structure exists.  In addition, onsite hydrology is a 

result of man-made conditions; storm event flows are piped onsite and no non-permitted filling of wetlands 

has occurred in this area.  Although an isolated willow was observed on-site, vegetation is generally comprised 

of upland, non-wetland species.  Offsite to the south and adjacent to C Street is where stormwater ponding 

has resulted in the proliferation of hydrophytic species (including willows sp.).  However, the surrounding 

development indicates that these species exist in isolation from larger areas of functional wetland vegetation.   

 
Developed Area 

The developed area is comprised of the offsite surrounding paved areas (e.g. sidewalk and structures) and 
the concrete flood control outfall structure onsite.  This area, while not onsite, was analyzed to determine 
the potential for offsite impacts required by the project. 
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SENSITIVE BIOLOGICAL RESOURCES 

1. Sensitivity Criteria 

The subject property is located within the City’s Multiple Species Conservation Program (MSCP) area and 

outside of the Coastal Overlay Zone and Multi-Habitat Planning Area (MHPA) boundary.  The sensitive 

resources on-site shall be protected, preserved, and where damaged, restored according to the 

Environmentally Sensitive Lands (ESL) Regulations.  The proposed project has been designed to meet or 

exceed those regulations.   

State and federal agencies regulate sensitive species and require an assessment of their presence or potential 

presence to be conducted on-site prior to the approval of any proposed development on a property.  For 

purposes of this report, species will be considered sensitive if they are: (1) listed or proposed for listing by 

state or federal agencies as threatened or endangered; (2) on List 1B (considered endangered throughout its 

range) or List 2 (considered endangered in California but more common elsewhere) of the California Native 

Plant Society’s (CNPS) Inventory of Rare and Endangered Vascular Plants of California (Skinner and Pavlik 

1994); (3) within the Multiple Species Conservation Program (MSCP) list of species evaluated for coverage or 

list of narrow endemic plant species; or (4) considered fully protected, sensitive, rare, endangered, or 

threatened by the State of California and Natural Diversity Data Base (NDDB), or other local conservation 

organizations or specialists.  California fully protected is a designation adopted by the State of California prior 

to the creation of the State Endangered Species Act and is intended as protection from harm or harassment. 

Noteworthy plant species are considered to be those which are on List 3 (more information about the plant’s 

distribution and rarity needed) and List 4 (plants of limited distribution) of the CNPS Inventory.  Sensitive 

habitat types are those identified by the NDDB, Holland (1986) and/or those considered sensitive by other 

resource agencies. 

Determination of the potential occurrence for listed, sensitive, or noteworthy species are based upon known 

ranges and habitat preferences for the species (Zeiner et al.; Skinner and Pavlik; Reiser); species occurrence 

records from the NDDB (State of California); and species occurrence records from other sites in the vicinity of 

the project site. 

2. Sensitive Plant Communities and Habitats 

No sensitive plant community or habitat was observed onsite. 

As discussed in the prior Non-Jurisdictional/Non-ESL Habitat section, the completed protocol preliminary 

USACE wetland delineation, completed in August 2013 (BLUE, November), determined that while the area 

appears to be a natural canyon, it has been significantly altered and there is no natural flow onto the site and 

the area does not support a USGS ‘blue-line’ stream or drainage or jurisdictional waters/wetlands. Onsite, at 

the base of the manufactured slope coming off of B Street, the stormwater flows outlet from a double pipe 
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through a concrete headwall. There is no rip-rap or flow control after the headwall outlet. In a number of 

areas downstream of the headwall, this has allowed for erosion and a cut bank. Otherwise the seasonal 

stormwater flows through a grassy swail/depression. The surrounding upland area (disturbed and developed 

habitat) is mowed and the swail is vegetated by upland landscaping grass (sp.). Downstream and outside of 

the survey area, immediately north of C Street, the drainage inlet (where the storm water flows re-enters the 

City stormwater pipe system) appears to be clogged by plant material and debris. This lack of maintenance 

appears to have created a dam effect where the storm water flows cannot drain offsite as designed. This has 

created an artificial hydrological regime in which hydrophytic species (willows sp.) now persist. 

The WD field survey revealed that there are no naturally occurring hydric soils and no hydrophytic species 

within the soft bottom stormwater swail. The observed seasonal stormwater course was created by flows 

coming out of the stormwater pipe. No jurisdictional USACE, CDFW or City of San Diego ESL waters or 

wetlands were observed onsite. The observed unvegetated soft bottom flood control/stormwater channel 

does not qualify as City of San Diego ESL wetlands as defined in the City of San Diego Land Development 

Manual – Biological Guidelines (June, 2012) because this is an artificially created environment in a historically 

non-wetland area. Therefore, potential impacts to the observed non-jurisdictional and non-ESL unvegetated 

soft bottom flood control/stormwater channel would not represent a significant impact and no additional 

permitting or specific mitigation would be recommended at this time. 

3. Sensitive Plants 

a.  Observed 

No plant species listed as sensitive by the City of San Diego MSCP was observed. 

b.  Not Observed 

Several other sensitive species are known to occur in the vicinity of the project site.  However, due to the 

developed and disturbed/ruderal nature of the property these species are not considered as potentially 

occurring on-site based on the lack of supporting native vegetation communities.  A complete list and 

assessment of the potential sensitive species status within the project footprint is listed in Table 2; Sensitivity 

Codes are listed in Table 3. 

4. Sensitive Wildlife 

a.  Observed 

No sensitive wildlife was observed or expected to occur onsite. 

b.  Not Observed 

Several other sensitive animals are either known to occur in the vicinity or have a potential to be present on-

site.  Table 4 lists the sensitive species that could potentially occur on-site based on the ranges and habitat 

requirements of these species and includes the likelihood of occurrence for these species.  No raptors were 

observed overhead. Overall, there is no potential for sensitive species onsite due to the pre-existing 
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developed and ruderal nature of the property; no appropriate native habitat is present.  In regards to 

potentially nesting raptors, no historic or currently active nests were observed and due to the quality and 

location of the habitat, none are expected. 

Wildlife Movement Corridors 

Wildlife movement corridors are defined as areas that connect suitable wildlife habitat areas in a region 

otherwise fragmented by rugged terrain, changes in vegetation, or human disturbance.  Natural features such 

as canyon drainages, ridgelines, or areas with vegetation cover provide corridors for wildlife travel.  Wildlife 

movement corridors are important because they provide access to mates, food, and water; allow the dispersal 

of individuals away from high population density areas; and facilitate the exchange of genetic traits between 

populations (Beier and Loe 1992).  Wildlife movement corridors are considered sensitive by resource and 

conservation agencies. 

This property does not support quality habitat, is not adjacent to quality habitat, and does not support a 

portion of a formal corridor system. 

PROJECT IMPACTS  

The proposed development of the property includes: grading, construction of new residential structure(s), 

onsite parking and access will result in permanent impacts to a total of approximately 0.65 acres (Figure 5). 

This is inclusive of all 0.46 acres onsite as well as 0.19 acres offsite which are proposed to be impacted.  The 

biological impacts of the project were assessed according to guidelines set forth in the City of San Diego’s 

Land Development Code Biology Guidelines (City of San Diego, 2012) and CEQA.  Mitigation is required for 

impacts considered significant under the Land Development Code and CEQA guidelines.   

A. City of San Diego Significance Thresholds 

Impacts to biological resources are assessed by City staff through the CEQA review process, and through 

review of the project’s consistency with the Environmentally Sensitive Lands (ESL) regulations, the Biology 

Guidelines (April, 2012) and with the City’s MSCP Subarea Plan. 

Sensitive biological resources are defined by the City of San Diego Municipal Code as: 

• Wetlands (as defined by the Municipal Code, Section 113.0103);  

• Lands outside the MHPA that contain Tier I Habitats, Tier II Habitats, Tier IIIA Habitats, or Tier IIIB 

Habitats as identified in the Biology Guidelines of the Land Development manual; 

• Lands supporting species or subspecies listed as rare, endangered, or threatened; 

• Lands containing habitats with narrow endemic species as listed in the Biology Guidelines of the Land 

Development manual; and  
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• Lands containing habitats of covered species as listed in the Biology Guidelines of the Land 

Development manual.   

• Lands that have been included in the Multi-Habitat Planning Area (MHPA) as identified in the County 

of San Diego Multiple Species Conservation Program (MSCP) Subarea Plan (City of San Diego, 1997);  

B. Plant Communities 

The proposed development of the property includes: grading, construction of new residential structure(s), 
onsite parking and access which will result in permanent impacts to a total of approximately 0.65 acres 
(Figure 5). This is inclusive of all 0.46 acres onsite (all Disturbed Habitat) as well as 0.19 acres offsite 
(Developed) which are proposed to be impacted. Table 5 described the proposed impacts on and offsite.  

Table 5 
Project Footprint 
Habitat Impacts 

* Acreage total within FCC is accounted for as ‘Disturbed Habitat’ 
 

C. Wildlife 

Due to the disturbed/developed condition of the site, while unlikely, some impacts to general wildlife 

associated with the property may occur through implementation of all project components.  Birds have a high 

mobility and will most likely be displaced off the site during grading.  Small mammals, amphibians, and 

reptiles with low mobility may be inadvertently impacted during the grading of the site.  Impacts on general 

wildlife are considered less than significant.  The Project will comply with the Migratory Bird Treaty Act 

(MBTA); no significant impacts are anticipated.  

 

 
Vegetation Type 

(Tier) 

Onsite 
(acres) 

Onsite 

Impacts 

Offsite Impacts: 
Sidewalk/Road 

Easement(s) 

Total Impact 
(acres) 

DEV Developed  0.0 0.0 0.04/0.03 (0.07 total) 0.19 

DIST 
Disturbed Habitat 

(Tier IV) 
0.46 0.46 0.02/0.10 (0.12 total) 

          0.65 

FCC* 

Flood Control 

Channel (FCC) – 

Created, Soft 

Bottom (Tier IV) 

87’x2.5’ - 

217.5 sq. ft./ 

(0.004 acre) 

87’x2.5’ - 

217.5 sq. ft./ 

(0.004 acre) 

31’x2.5’  

77.5 Sq. Ft.            

(0.001 acre) 

     118’ x 2.5’ 

295  Sq. Ft./    

(0.006 acre) 

 Total (acres) 0.46 0.46 0.19 0.65 
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D. Environmentally Sensitive Lands Regulations (ESL) 

Multiple Species Conservation Program 

The Multiple Species Conservation Program (MSCP) is designed to identify lands that shall conserve habitat 

for federal and state endangered, threatened, or sensitive species, including the California gnatcatcher.  The 

MSCP is a plan and a process for the local issuance of permits under the federal and state Endangered Species 

Acts for impacts to threatened and endangered species.  Also included in the MSCP are implementation 

strategies, preserve design, and management guidelines.  The City of San Diego prepared a subarea preserve 

plan to guide implementation of the MSCP Plan within its corporate boundaries.  The City of San Diego 

adopted the MSCP in March 1997. 

Sensitivity Criteria 

The assessment of the sensitivity of plant communities and species follows the guidelines presented in the 

MSCP.   The Multi-Habitat Planning Area (MHPA) lands are those that have been included within the City’s 

MSCP Subarea Plan for habitat conservation.  These lands have been determined to provide the necessary 

habitat quality, quantity, and connectivity to sustain the unique biodiversity of the San Diego region.  The 

MHPA lands are considered by the City to be a sensitive biological resource. 

Under the MSCP, upland plant communities have been divided into four tiers of sensitivity.  Upland plant 

communities that are classified as Tier I, Tier II, or Tier III are considered sensitive by the City.  Tier IV plant 

communities are not considered sensitive.   A total of 85 sensitive plant and wildlife species are considered 

to be adequately protected within MHPA lands.  These sensitive species are MSCP covered species and are 

included in the Incidental Take Authorization issued to the City by federal and state governments as part of 

the City’s MSCP Subarea Plan.   

There are 15 plants that are considered to be “narrow endemic species” based on their limited distributions 

in the region.  These narrow endemics are sensitive biological resources.  All 15 narrow endemic plants are 

also MSCP covered species and some are state or federally listed as threatened or endangered species. 

All species listed by state or federal agencies as rare, threatened, or endangered or proposed for listing are 

considered to be sensitive biological resources.  The habitat that supports a listed species or a narrow 

endemic species is also a sensitive biological resource. 

Species that are not MSCP covered species, but are on Lists 1B or 2 of the California Native Plant Society’s 

(CNPS) Inventory of Rare and Endangered Vascular Plants of California (Skinner and Pavlik 1994), California 

fully protected species, and California species of special concern are also considered sensitive.   Impacts to 

these species, if considered significant, may require mitigation according to California Environmental Quality 

Act (CEQA) guidelines.   
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Assessments for the potential occurrence of sensitive species are based upon known ranges, habitat 

preferences for the species, species occurrence records from the NDDB, and species occurrence records from 

other sites in the vicinity of the project site.   

The proposed project, which lies outside of any MHPA boundary fully complies with the requirements of ESL.  

The site is physically suited to support the proposed development and as designed.   

Sensitive Plant Communities and Habitats 

No sensitive plant community or habitat was observed within the project footprint. 

Sensitive Plants 

a.  Observed 

No sensitive plant species were observed during the survey. 

b.  Not Observed 

Several other sensitive species are known to occur in the vicinity and potentially on the project site and listed 

in Table 2 (attached).  Sensitivity Codes are described in Table 3 (attached).  However, due to the developed 

and ruderal nature of the property these species are not considered as potentially occurring on-site based on 

the lack of supporting native vegetation communities.   

Sensitive Wildlife 

a.  Observed 

No sensitive wildlife was observed or expected to occur onsite. 

b.  Not Observed 

Several other sensitive animals are either known to occur in the vicinity or have a potential to be present on-

site.  Table 4 (attached) lists the sensitive species that could potentially occur on-site based on the ranges and 

habitat requirements of these species and includes the likelihood of occurrence for these species.  Overall, 

there is no potential for sensitive species onsite due to the pre-existing ruderal nature of the property; no 

native habitat is present. Although a portion of the site could support nesting birds (with a low potential), the 

Project will comply with the Migratory Bird Treaty Act (MBTA); no impacts to these species are anticipated.  

 

E. Jurisdictional and ESL Wetlands 

As determined by the completed preliminary USACE jurisdictional wetland delineation, (BLUE, 2013) no 

jurisdictional and/or ESL wetlands were observed onsite.  The proposed development does not impact any 

observed or potential USACE, CDFW jurisdictional and/or City ESL wetlands. 
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F. Potential Indirect Impacts 

The onsite observed mature trees (ornamental trees, palm trees, etc.) and offsite trees (relative to the NE 

corner of the property) within the portion of the unmaintained Flood Control Channel have a low potential 

to support nesting birds due to the surrounding high level of use and adjacent active construction. In addition, 

potential indirect impacts include an increase in urban pollutants entering sensitive water bodies, an increase 

in night lighting, habitat disturbance, edge effects and pollutants (fugitive dust).   As described below, 

potential indirect impacts resulting from the proposed infill development are unlikely to occur; nonetheless, 

the Project would avoid and minimize such impacts with the implementation of Project features, such as Best 

Management Practices (BMP’s).   

1. Water Quality 

Water quality has the potential to be adversely affected by potential surface runoff and sedimentation during 

the construction and operation of the project; however, BMP’s shall be implemented that shall reduce 

potential impacts to below significance.   In general, the proposed project shall provide onsite bioretention 

treatment areas that will collect the impervious runoff and treat it before it enters the storm drain system.  

Therefore, the project is not expected to decrease water quality or affect vegetation, aquatic animals, or 

terrestrial wildlife that depends upon the water resources.    

2. Habitat Disturbance 

This proposed project is predominantly within a pre-existing developed envelope.  Therefore, while there may 

be an increase in total human activity in the area, the area has already absorbed the biological loss to function 

and value and it is unlikely (if possible) that the project could lead to further fragmentation of habitat and the 

degradation of sensitive habitat if people or pets wandered outside the developed area.   Additionally, illegal 

dumping of green waste, trash, or other refuse could occur, which shall negatively impact adjacent habitat.  

3. Edge Effects 

Edge effects occur when blocks of habitat are fragmented by development.   These edges make it easier for 

non-native plant species to invade native habitats.  Edge effects can also make it easier for both native and 

non-native predators to access prey that may have otherwise have been protected within large, contiguous 

blocks of habitat.   In addition, the disruption of predator-prey, parasite-host, and plant-pollinator relations 

can occur.    

The proposed project shall not lead to significant edge effects.   The project's proposed landscape plan shall 

not include any invasive plant species.   It is recommended that steep slopes that rim development areas shall 

be maintained as the FMZ 2 area and landscaped in native and naturalized plant material and serve as a buffer 

to the flood control channel offsite.  Finally, the project does not affect contiguous blocks of habitat.   
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4. Night-time Lighting 

Development of the project site shall introduce night-time lighting in the form of street and parking lights, car 

headlights, and residential lights.   Night-time lighting on native habitats can provide nocturnal predators with 

an unnatural advantage over their prey.  This could cause an increased loss in native wildlife that could be a 

significant impact unless mitigated.  Nighttime lighting shall be consistent with the City’s lighting 

requirements and shall not cause significant impacts on wildlife habitat. 

5. Fugitive Dust 

Fugitive dust produced by construction could disperse onto vegetation.   Effects on vegetation due to airborne 

dust could occur adjacent to construction.   A continual cover of dust may reduce the overall vigor of individual 

plants by reducing their photosynthetic capabilities and increasing their susceptibility to pests or disease.   

This, in turn, could affect animals dependent on these plants (e.g., seed eating rodents or insects or browsing 

herbivores).   Fugitive dust impacts shall not be considered significant because the project shall be required 

to implement mandatory dust control requirements that ensure dust control and significant impacts shall not 

occur. 

G. Wildlife Movement Corridors 

Due to the developed nature of the surrounding area and current use of the property, the property does not 

maintain an identified wildlife corridor.  The proposed project will not significantly impact a wildlife 

movement corridor.  No mitigation will be required. 

CUMULATIVE IMPACTS  

With the implementation of BMP’s and Project features described in Section F, the potential for indirect 
impacts resulting from the proposed project will be minimized.  Project impacts are considered less than 
significant on a regional scale.   

MITIGATION MEASURES 

The proposed Project does not directly and/or significantly indirectly impact any sensitive species or habitat. 
No species or habitat specific mitigation is recommended at this time.  

The Project will comply with the MBTA; no significant impacts are anticipated. 

Thank you for the opportunity to provide this biological assessment.  If you have any questions, please contact 

us at 858-391-8145.   
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Sincerely,  

 

 

 
Michael Jefferson 
BLUE Consulting Group 
Senior Biologist 
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Attachment A – Figures (5) 
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Attachment B – Lists of Plants and Animals Detected During Site Assessment 
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Attachment C – Tables 2-4; Sensitive Species Observed or with the Potential to Occur 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



TABLE 2 
SENSITIVE PLANT SPECIES 

OBSERVED (†) OR WITH THE POTENTIAL FOR OCCURRENCE 
 

 
 

Species 

 
State/Federal 

Status 

City of      
San Diego 

Status 

 
CNPS 

List/Code 

 
 

Typical Habitat/Comments 

Acanthomintha ilicifolia 
San Diego thornmint 

CE/FT NE, MSCP 1B/2-3-2 Chaparral, coastal sage scrub, 
valley and foothill grassland/ 
clay soils. No appropriate 
habitat, not expected to occur 

Ambrosia pumila 
San Diego ambrosia 

–/– NE, MSCP 1B/3-2-2 Creekbeds, seasonally dry 
drainages, floodplains. No 
suitable habitat. no potential to 
occur. 

Arctostaphylos glandulosa  
ssp. crassifolia 
      Del Mar manzanita 

–/FE MSCP 1B/3-3-2 Southern maritime chaparral.  
No appropriate habitat, not 
expected to occur 

Artemisia palmeri 
San Diego sagewort 

–/– – 2/2-2-1 Coastal sage scrub, chaparral, 
riparian. No appropriate habitat, 
not expected to occur 

Baccharis vanessae 
Encinitas coyote bush 

CE/FT NE, MSCP 1B/2-3-3 Chaparral. No appropriate 
habitat, not expected to occur 

Brodiaea filifolia 
Thread-leaved brodiaea 

CE/FT MSCP 1B/3-3-3 Valley and foothill grassland, 
vernal pools. No appropriate 
habitat, not expected to occur 

Brodiaea orcuttii 
Orcutt’s brodiaea 

–/– MSCP 1B/1-3-2 Closed-cone coniferous forest, 
meadows, cismontane wood-
land, valley and foothill grass-
land, vernal pools. No 
appropriate habitat, not 
expected to occur 

Chorizanthe polygonoides var. 
longispina 
Long-spined spineflower 

–/– – 1B/2-2-2 Open chaparral, coastal sage 
scrub, montane meadows, 
valley and foothill grasslands; 
vernal pools/clay.  No 
appropriate habitat, not 
expected to occur 

Dichondra occidentalis 
Western dichondra 

–/– – 4/1-2-1 Chaparral, cismontane wood-
land, coastal sage scrub, valley 
and foothill grassland/generally 
post-burn.  No appropriate 
habitat, not expected to occur 



TABLE 2 
SENSITIVE PLANT SPECIES 

OBSERVED (†) OR WITH THE POTENTIAL FOR OCCURRENCE 
(continued) 

 

 
 

Species 

 
State/Federal 

Status 

City of      
San Diego 

Status 

 
CNPS 

List/Code 

 
 

Typical Habitat/Comments 

Ferocactus viridescens 
Coast barrel cactus 

–/– MSCP 2/1-3-1 Chaparral, coastal sage scrub, 
valley and foothill grassland. No 
appropriate habitat, not 
expected to occur 

Harpagonella palmeri var. 
palmeri 
Palmer’s grappling hook 

–/– – 2/1-2-1 Chaparral, coastal sage scrub, 
valley and foothill grassland. No 
appropriate habitat, not 
expected to occur 

Juncus acutus ssp. leopoldii 
Spiny rush 

–/– – 4/1-2-1 Coastal dunes (mesic) meadows 
(alkaline), coastal salt marsh. No 
appropriate habitat, not 
expected to occur 

Lessingia filaginifolia var. 
filaginifolia 
(=Corethrogyne filaginifolia 
var. incana) 
   San Diego sand aster 

–/– – 1B/2-2-2 Coastal sage scrub, chaparral. 
No appropriate habitat, not 
expected to occur 

Muilla clevelandii 
San Diego goldenstar 

–/– MSCP 1B/2-2-2 Chaparral, coastal sage scrub, 
valley and foothill grassland, 
vernal pools. No appropriate 
habitat, not expected to occur 

Quercus dumosa 
Nuttall’s scrub oak 

–/– – 1B/2-3-2 Coastal chaparral. No 
appropriate habitat, not 
expected to occur 

Tetracoccus dioicus 
Parry’s tetracoccus 

–/– MSCP 1B/3-2-2 Chaparral, coastal sage scrub. 
No appropriate habitat, not 
expected to occur 

NOTE:  See Table 3 for explanation of sensitivity codes. 



 
 

TABLE 3 
SENSITIVITY CODES 

 
 

FEDERAL CANDIDATES AND LISTED PLANTS 
 

 FE = Federally listed, endangered 
 FT = Federally listed, threatened 
 FPE = Federally proposed endangered 
 FPT = Federally proposed threatened 

 
STATE LISTED PLANTS 

 
 CE = State listed, endangered 
 CR = State listed, rare 
 CT = State listed, threatened 

 

CITY OF SAN DIEGO STATUS 

 
 MSCP = City of San Diego Multiple Species Conservation Program 
 NE = Narrow endemic species in MSCP 

 
CALIFORNIA NATIVE PLANT SOCIETY 

 
                        LISTS                 R-E-D CODES 
 
 1A = Species presumed extinct. R  (Rarity) 
 
 1B = Species rare, threatened, or 1 = Rare, but found in sufficient 
   endangered in California and   numbers and distributed widely 
   elsewhere.  These species are    enough that the potential for 
   eligible for state listing.   extinction is low at this time. 
 
 2 = Species rare, threatened, or 2 = Occurrence confined to several 
   endangered in California but   populations or to one extended 
   which are more common elsewhere.   population. 
   These species are eligible for 
   state listing. 3 = Occurrence limited to one or a 
      few highly restricted populations, 
 3 = Species for which more infor-   or present in such small numbers 
   mation is needed.  Distribution,   that it is seldom reported. 
   endangerment, and/or taxonomic 
   information is needed. E  (Endangerment) 
 
 4 = A watch list of species of limited 1 = Not endangered 
   distribution.  These species need 2 = Endangered in a portion of its range 
   to be monitored for changes in the 3 = Endangered throughout its range 
   status of their populations. 
    D  (Distribution) 
 
    1 = More or less widespread outside 
      California 
    2 = Rare outside California 
    3 = Endemic to California 
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Attachment D – Site Photographs (4) 
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Attachment E – References 
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November 12, 2013  

Matthew Gordon 

C/O J. David Hawkins 

Hawkins + Hawkins Architects, Inc. 

141 14th Street 

San Diego, CA 92106 

 

 

Subject: Preliminary Wetland Delineation Letter Report, Golden Hill Rowhomes;  

City of San Diego Project # 341728   

 

 

Mr. Hawkins:  

This letter report documents the results of the completed preliminary Army Corps of Engineers (USACE) protocol 

wetland delineation. The field survey and this letter report have been prepared by BLUE Consulting Group 

(BLUE) senior biologist Michael Jefferson, a certified delineator. No state, federal jurisdictional or City 

Environmentally Sensitive Lands (ESL) waters or habitat(s) were observed during the August 9th, 2013 onsite 

wetland delineation.  

 

Introduction.  

The project survey area is comprised of undeveloped area in the City of San Diego, south-east of Balboa Park in 

Golden Hill. The project area is bounded by C Street to the south and the northern property line is located at the 

south end of the 29th Street terminus where it intersects B Street (Figures 1-2). In order to determine the status 

of potential jurisdictional waters and/or wetlands onsite, a wetland delineation was conducted. 

 

Methodology.  

All areas within the proposed project area (Figure 3) were delineated. These areas were field delineated on 

August 9th, 2013 by the undersigned.  

 

Potential features identified were investigated to determine whether they met the criteria of a potentially 

jurisdictional feature or a City of San Diego Environmentally Sensitive Land (ESL). All features meeting the USACE 

and ESL guidance criteria were delineated. The delineation was conducted during the summer (August). The 

region received no significant rainfall within the last week before the delineations were conducted. Rainfall 

patterns were not atypical for that time frame of the surveys.  

 

Delineated boundaries of all features identified within the study area were recorded using a 1”=100’ aerial 

photograph.  



– 2 – 

 P.O. BOX 501115   SAN DIEGO, CA 92150      858.391.8145      MIKE@BLUECONSULTING.COM 
 

BLUE’s methods for delineating federal wetlands follow the guidelines set forth by the USACE in the Arid West 

Manual (USACE 2008b).  The routine onsite determination method can be used to gather field data at potential 

wetland areas for most projects. Visual observations of vegetation types and hydrology are used to locate areas 

for evaluation. Then, at each evaluation area, several parameters are considered to determine whether the 

sample point is within a wetland.  

 

All features identified during the field visit were recorded through routine-level wetland delineation.  

 

Summary of Wetland Regulations.  

Wetlands may be regulated by several different agencies or jurisdictions with several different definitions of 

wetlands. As a result, a particular wetland may have more than one jurisdictional boundary. Federally defined 

wetlands fall under the jurisdiction of the U.S. Army Corps of Engineers (ACOE), and the Regional Water Quality 

Control Board (RWQCB) pursuant to Sections 404 and 401 of the Clean Water Act (CWA), respectively. State-

defined wetlands fall under the jurisdiction of the California Department of Fish and Wildlife (CDFW) pursuant to 

Section 1600 of the California Fish and Game Code. Within the City of San Diego, wetlands are defined using 

guidance and information provided in the City of San Diego’s MSCP subarea plan as well as the City’s Biology 

Guidelines - Environmentally Sensitive Lands (ESL) regulations (2012).  

 

Delineation of Potential Wetland Waters of the U.S.  

BLUE methods for the delineation of wetland and non-wetland WoUS was based on indicators for OHWM, 

following established criteria outlined in the U.S. Army Corps of Engineers Wetlands Delineation Manual 

(Environmental Laboratory 1987), Regional Supplement to the Corps of Engineers Wetland Delineation Manual: 

Arid West Region (USACE 2008a), and A Field Guide to the Identification of the OHWM in the Arid West Region of 

the Western United States (USACE 2008b).  

 

All jurisdictional features within the study area were determined by the presence of OHWM indicators. This field 

guide presents a method for delineating the lateral extent of the WoUS in the Arid West using stream 

geomorphology and vegetation response to the dominant stream discharge. BLUE biologists used this guidance 

in the field to determine the OHWM for all potentially jurisdictional nonwetland waters.  

 

The field guide describes physical evidence that should be used to ascertain the lateral limits of jurisdiction; 

generally more than one physical indicator or other means for determining the OHWM is used. The following 

physical indicators of OHWM were used in the field:  

 

 Natural line impressed on the bank  

 Shelving  

 Destruction of terrestrial vegetation  

 Presence of litter and debris  

 Wracking  

 Vegetation matted down, bent, or absent  

 Sediment sorting  
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 Leaf litter disturbed or washed away  

 Scour  

 Deposition  

 Bed and banks  

 Water staining  

 Change in plant community.  

 

Evaluation of SWRCB/RWQCB jurisdiction followed guidance from Section 401 of the CWA and follows the same 

jurisdictional areas as USACE, unless an isolated water is determined to be present. Isolated water features are 

not considered jurisdictional under USACE, but are still delineated using the OHWM or wetted area. Isolated 

water bodies are considered SWRCB/RWQCB jurisdictional under the Porter-Cologne Act.  

 

U.S. Army Corps of Engineers Regulated Activities  

USACE-regulated activities under Section 404 of the Clean Water Act (CWA) involve a discharge of dredged or 

fill material into WoUS. A discharge of fill material includes, but is not limited to, grading, placing riprap for 

erosion control, pouring concrete, laying sod, and stockpiling excavated material into WoUS. Activities that 

generally do not involve a regulated discharge (if performed specifically in a manner to avoid discharges) 

include driving pilings, performing some drainage channel maintenance activities, constructing temporary 

mining and farm/forest roads, and excavating without stockpiling.  

 

Waters of the U.S.  

WoUS, as defined in the Code of Federal Regulations (CFR) title 33, section 328.3, include all waters or 

tributaries to waters, such as lakes, rivers, intermittent and perennial streams, mudflats, sand flats, natural 

ponds, wetlands, wet meadows, and other aquatic habitats. 

  

Frequently, a WoUS (with at least intermittently flowing water or tidal influences) is demarcated by the ordinary 

high-water mark (OHWM), defined in CFR 328.3(e) as: that line on the shore established by the fluctuations of 

water and indicated by physical characteristics such as [a] clear, natural line impressed on the bank, shelving, 

changes in the character of soil, destruction of terrestrial vegetation, the presence of litter and debris, or other 

appropriate means that consider the characteristics of the surrounding areas.  

Where an OHWM is present, waters may be defined as WoUS when connectivity is determined to be present.  

 

Wetlands  

According to the Federal Manual for Identifying and Delineating Jurisdictional Wetlands (Federal Interagency 

Committee for Wetland Delineation 1989), three criteria must be satisfied to classify an area as a jurisdictional 

wetland: (1) a predominance of plant life that is adapted to life in wet conditions (hydrophytic vegetation); (2) 

soils that saturate, flood, or pond long enough during the growing season to develop anaerobic conditions in the 

upper part (hydric soils); and (3) permanent or periodic inundation or soils saturation, at least seasonally 

(wetland hydrology) (Environmental Laboratory 1987).  

USACE will continue to assert jurisdiction over:  

1. traditional navigable waters (TNWs) and their adjacent wetlands;  
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2. non navigable tributaries of TNWs that are relatively permanent (e.g., tributaries that typically flow 

year-round or have a continuous flow at least seasonally) and wetlands that directly abut such 

tributaries (e.g., not separated by uplands, berm, dike, or similar feature) (note: relatively 

permanent waters [RPWs] do not include ephemeral tributaries, which flow only in response to 

precipitation, and intermittent streams, which do not typically flow year-round or have continuous 

flow at least seasonally [e.g., typically three months]); and 

3. non-RPWs if determined (in a fact-specific analysis) to have a significant nexus with a TNW, including 

non navigable tributaries that do not typically flow year-round or have continuous flow at least 

seasonally, wetlands adjacent to such tributaries, and wetlands adjacent to but not directly abutting 

a relatively permanent non navigable tributary. Absent a significant nexus, jurisdiction is lacking.  

 

Preliminary Jurisdictional Determination  

Under RGL 08-02, dated June 26, 2008, USACE established an alternative to the approved JD process: the 

“preliminary JD.” A preliminary JD is a non-binding written indication that there maybe WoUS, including 

wetlands, on a project site and identifies the approximate location of these features. Preliminary JDs are used 

when a landowner, permit applicant, or other affected party elects to voluntarily waive or set aside questions 

regarding CWA jurisdiction over a particular site, usually in the interest of allowing the landowner to move 

ahead expeditiously to obtain 404 authorization where the party determines that it is in his or her best interest 

to do so. A preliminary JD is not an official determination regarding the jurisdictional status of potentially 

jurisdictional features and has no bearing on approved JDs. A preliminary JD cannot be used to confirm the 

absence of jurisdictional waters or wetlands, is advisory in nature, and cannot be appealed. It is considered 

“preliminary” because a recipient can later request an approved JD if one is necessary or appropriate.  

Finally, although a preliminary JD may be chosen by the applicant, the district engineer reserves the right to 

use an approved JD where warranted. A preliminary JD is documented using the preliminary JD form, provided 

as Attachment 1 to RGP 08-02. For purposes of computation of impacts, compensatory mitigation 

requirements, and other resource protection measures, a permit decision made on the basis of a preliminary 

JD treats all waters and wetlands that would be affected in any way except by the permitted activity as if they 

are jurisdictional. This report presents a preliminary jurisdictional determination.  

 

2011 Draft Clean Water Act Guidance  

On April 27, 2011, USACE and EPA issued draft guidance for determining jurisdiction under the CWA. The 

guidance supersedes the previous guidance from 2003 regarding SWANCC (68 Federal Register 1991–1995) and 

the 2007 Rapanos guidance. This document reiterated the guidance issued under the Rapanos decision, 

asserting that the following waters are protected by the CWA:  

• Traditional navigable waters  

• Interstate waters  

• Wetlands adjacent to either traditional navigable waters or interstate waters  

• Non-navigable tributaries to traditional navigable waters that are relatively permanent (meaning they 

contain water at least seasonally)  

• Wetlands that directly abut relatively permanent waters  

 

The guidance further clarifies the criteria for defining TNWs consistent with previous guidance. In addition, a 
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significant nexus evaluation is required for the “other waters” category of the regulations (see item 3 in Section 

2.1.1, above). The guidance divides these waters into two categories (i.e., those that are physically proximate to 

other jurisdictional waters and those that are not) and discusses how each category should be evaluated.  

 

State Water Resources Control Board Regulated Activities/Regional Water Quality Control Board  

In California, the SWRCB and nine Regional Water Quality Control Boards (RWQCB) regulate activities within 

state and federal waters under Section 401 of the CWA and the state Porter-Cologne Act. The SWRCB is 

responsible for setting statewide policy, coordinating and supporting the RWQCB efforts, and reviewing 

petitions that contest RWQCB actions.  Each semi-autonomous RWQCB sets water quality standards, issues 401 

certifications and waste discharge requirements, and take enforcement action for projects occurring within their 

boundary. However, when a project crosses multiple RWQCB jurisdictional boundaries, the SWRCB becomes the 

regulating agency for both of these acts and issues project permits.  

 

Section 401 of the Clean Water Act  

Section 401 of the CWA requires that any applicant for a federal permit for activities that involve a discharge to 

waters of the United States shall provide the federal permitting agency a certification from the state in which 

the discharge is proposed that states that the discharge will comply with the applicable provisions under the 

federal Clean Water Act.  

 

Therefore, in California, before USACE will issue a Section 404 permit, applicants must apply for and receive a 

Section 401 water quality certification or waiver from the RWQCB or SWRCB, as applicable. Under Section 401 of 

the CWA, the SWRCB/RWQCB regulates at the state level all activities that are regulated at the federal level by 

USACE. Therefore, SWRCB/RWQCB jurisdiction usually matches the jurisdictional boundaries for WoUS (mapped 

at the OHWM). 

 

However, if waters are determined not to be WoUS, they may still be subject to SWRCB/RWQCB jurisdiction 

based on the Porter-Cologne Act.  

 

Porter-Cologne Act  

The RWQCB regulates activities that would involve “discharging waste, or proposing to discharge waste, within 

any region that could affect waters of the state” (California Water Code 13260[a]),pursuant to provisions of the 

state Porter-Cologne Act. Waters of the State (WoS) are defined as “any surface water or groundwater, including 

saline waters, within the boundaries of the state”(California Water Code 13050 [e]). Such waters may include 

waters not subject to regulation under Section 404 (i.e., isolated features).  

 

California Department of Fish and Game Regulated Activities  

Under recently revised California Fish and Wildlife Code, Sections 1600–1616, CDFW has the authority to 

regulate work that will substantially divert or obstruct the natural flow—or substantially change or use any 

material from the bed, channel, or bank—of any river, stream, or lake. CDFW also has the authority to regulate 

work that will deposit or dispose of debris, wastewater, or other material containing crumbled, flaked, or 

ground pavement that may pass into any river, stream, or lake. This regulation takes the form of a requirement 

for a Lake or Streambed Alteration Agreement and is applicable to all work involving state or local government 
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discretionary approvals.  

 

Section 1602 of the California Fish and Game Code  

The California Fish and Game Code mandates that it is unlawful for any person to substantially divert or obstruct 

the natural flow or substantially change the bed, channel, or bank of any river, stream, or lake designated by the 

department, or use any material from the streambeds, without first notifying the department of such activity.  

CDFW jurisdiction includes ephemeral, intermittent, and perennial watercourses (including dry washes) and 

lakes characterized by the presence of (1) definable bed and banks and/or (2) existing fish or wildlife resources. 

Furthermore, CDFW jurisdiction is often extended to habitats adjacent to watercourses, such as oak woodlands 

in canyon bottoms or willow woodlands that function hydrologically as part of the riparian system. Historical 

court cases have further extended CDFW jurisdiction to include watercourses that seemingly disappear but re-

emerge elsewhere. Under the CDFW definition, a watercourse need not exhibit evidence of an OHWM to be 

claimed as jurisdictional. 

 

Results. 

While the area appears to be a natural canyon, there is no natural flow onto the site and the area does not 

support a USGS ‘blue-line’ stream or drainage. Onsite, at the base of the manufactured slope coming off of B 

Street, the stormwater flows outlet from a double pipe through a concrete headwall. There is no rip-rap or flow 

control after the headwall outlet. In a number of areas downstream of the headwall, this has allowed for erosion 

and a cut bank. Otherwise the seasonal stormwater flows through a grassy swail/depression. The surrounding 

upland area (dominated by upland landscaping grass species, palms and non-native shrubs) is mowed and the 

swail is vegetated by upland landscaping grass (sp.). Downstream and outside of the survey area, immediately 

north of C Street, the drainage inlet (where the storm water flows re-enters the City stormwater pipe system) 

appears to be clogged by plant material and debris. This lack of maintenance appears to have created a dam 

effect where the storm water flows cannot drain offsite as designed. This has created an artificial hydrological 

regime in which hydrophytic species (willows sp.) now persist. 

 

The field survey revealed that there are no hydric soils and no hydrophytic species within the soft bottom 

stormwater swail. The observed seasonal stormwater course was created by flows coming out of the stormwater 

pipe. No jurisdictional USACE, CDFW or City of San Diego ESL waters or wetlands were observed onsite. The 

observed unvegetated soft bottom flood control/stormwater channel does not qualify as City of San Diego ESL 

wetlands as defined in the City of San Diego Land Development Manual – Biological Guidelines (June, 2012) 

because this is an artificially created environment in a historically non-wetland area. 

 

Conclusion.  

Potential impacts to the observed non-jurisdictional and non-ESL unvegetated soft bottom flood 

control/stormwater channel would not represent a significant impact and no additional permitting or specific 

mitigation would be recommended at this time. 
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Certification  

I, Michael Jefferson, hereby certify that I have written this report, that the statements furnished herein and in 

the attached exhibits present the data and information required for this biological evaluation, and that the facts, 

statements, and information presented are true and correct to the best of my knowledge and belief.  

Sincerely,  
 
 

 
Michael Jefferson 
Senior Biologist  
BLUE Consulting Group 
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ATTACHMENTS 1-5 

 

FIGURES 

1 Figure 1: Regional Location of the Project                                                                          

2 Figure 2: Project Location on USGS Topo Map  

3 Figure 3: Aerial of the Proposed Project 

  

PHOTOGRAPHS 

4 Photograph 1: Looking west across the property 

4 Photograph 2 : Looking east across the property; willow scrub habitat 

 

WETLAND DELINEATION FORM 

5 Wetland Delineation field form (1) 
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Attachment 3 
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Attachment 5 

 



 

WETLAND DETERMINATION DATA FORM – Arid West Region 
 

VEGETATION – Use scientific names of plants. 
Tree Stratum  (Plot size:     ) Absolute 

% Cover 
Dominant 
Species? 

Indicator 
Status Dominance Test Worksheet: 

1.                               Number of Dominant Species 
That Are OBL, FACW, or FAC: 0 (A) 

2.                               

3.                               Total Number of Dominant  
Species Across All Strata: 1 (B) 

4.                               

50% =      , 20% =       0 = Total Cover Percent of Dominant Species  
That Are OBL, FACW, or FAC: 0 (A/B) 

Sapling/Shrub Stratum  (Plot size:     )    

1.                               Prevalence Index worksheet:  

2.                               Total % Cover of : Multiply by: 

3.                               OBL species       x1 =       
4.                               FACW species       x2 =       

5.                               FAC species      x3 =      

50% =      , 20% =       0 = Total Cover FACU species       x4 =       

Herb Stratum  (Plot size:     )    UPL species 50 x5 = 250 

1. landscaping grass 50 yes UPL Column Totals: 50  (A) 250  (B) 

2.                               Prevalence Index = B/A = 5.0 

3.                               Hydrophytic Vegetation Indicators: 
4.                                Dominance Test is >50% 

5.                                Prevalence Index is <3.01  
6.                               

 Morphological Adaptations1 (Provide supporting  
data in Remarks or on a separate sheet) 7.                               

8.                                Problematic Hydrophytic Vegetation1 (Explain) 
50% =      , 20% =       50 = Total Cover 

1Indicators of hydric soil and wetland hydrology must  
be present, unless disturbed or problematic. Woody Vine Stratum   (Plot size:     )    

1.                               

2.                               Hydrophytic  
Vegetation  
Present? 

Yes  No  50% =      , 20% =       0 = Total Cover 

% Bare Ground in Herb Stratum  50 % Cover of Biotic Crust 0 

Remarks: 

  
          Graded open storm water channel at bottom of manufactured slope and headwall - area is maintained and dry. Even at the outlet pipe where there 
is a depression where water would be expected to typically pond. Street runoff erosion and fines observed around outlet 
 

 

US Army Corps of Engineers Arid West – Version 2.0 
  

Project Site: Golden Hill Rowhomes City/County: SD/San Diego Sampling Date: 09 Aug 2013 

Applicant/Owner: Jango, LLC State: CA Sampling Point: 1 

Investigator(s): MKJ Section, Township, Range:       

Landform (hillslope, terrace, etc.): natural canyon with graded storm 
drain system Local relief (concave, convex, none): concave Slope (%): 5 

Subregion (LRR): Arid West Lat: 32 43.005N Long: 117 07.886W Datum:       

Soil Map Unit Name:       NWI classification: UPL 

Are climatic / hydrologic conditions on the site typical for this time of year? Yes  No      (If no, explain in Remarks.) 

Are Vegetation , Soil , or Hydrology  significantly disturbed? Are “Normal Circumstances” present? Yes   No   

Are Vegetation , Soil , or Hydrology  naturally problematic? (If needed, explain any answers in Remarks.) 

 

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc. 
Hydrophytic Vegetation Present? Yes   No  

Is the Sampled Area within a Wetland? Yes  No  Hydric Soil Present? Yes  No  

Wetland Hydrology Present? Yes  No  

Remarks:       



 

SOIL Sampling Point:   1 
Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

Depth Matrix  Redox Features  

(inches) Color (moist) % Color (Moist) % Type1 Loc2 Texture Remarks 

0-3 7.5 v3c4                               fine Sand like 

3-15 7.5 v5c4                               medium fine Sand/cobble 

                                                      

                                                      

                                                      

                                                      
1Type: C= Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.    2Location: PL=Pore Lining, M=Matrix. 

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3: 
 Histosol (A1)  Sandy Redox (S5)  1 cm Muck (A9) (LRR C) 
 Histic Epipedon (A2)  Stripped Matrix (S6)  2 cm Muck (A10) (LRR B) 
 Black Histic (A3)  Loamy Mucky Mineral (F1)   Reduced Vertic (F18) 

 Hydrogen Sulfide (A4)   Loamy Gleyed Matrix (F2)  Red Parent Material (TF2) 

 Stratified Layers (A5) (LRR C)  Depleted Matrix (F3)  Other (Explain in Remarks) 

 1 cm Muck (A9) (LRR D)  Redox Dark Surface (F6) 

3Indicators of hydrophytic vegetation and  
wetland hydrology must be present, 

unless disturbed or problematic. 

 Depleted Below Dark Surface (A11)  Depleted Dark Surface (F7) 

 Thick Dark Surface (A12)  Redox Depressions (F8) 

 Sandy Mucky Mineral (S1)  Vernal Pools (F9) 

 Sandy Gleyed Matrix (S4)   

Restrictive Layer (if present): 

Hydric Soils Present? Yes  No  

Type:       

Depth (Inches):       

Remarks: soil appears to be very slightly moist, lots of root material - no redux. Lots of trash material in substrate; looks to be street debirs etc. 

HYDROLOGY 
Wetland Hydrology Indicators: 
Primary Indicators (minimum of one required; check all that apply)  Secondary Indicators (2 or more required) 

 Surface Water (A1)  Salt Crust (B11)  Water Marks (B1) (Riverine) 
 High Water Table (A2)  Biotic Crust (B12)  Sediment Deposits (B2) (Riverine) 

 Saturation (A3)  Aquatic Invertebrates (B13)  Drift Deposits (B3) (Riverine) 
 Water Marks (B1) (Nonriverine)  Hydrogen Sulfide Odor (C1)  Drainage Patterns (B10) 

 Sediment Deposits (B2) (Nonriverine)  Oxidized Rhizospheres along Living Roots (C3)  Dry-Season Water Table (C2) 

 Drift Deposits (B3) (Nonriverine)  Presence of Reduced Iron (C4)  Crayfish Burrows (C8) 

 Surface Soil Cracks (B6)  Recent Iron Reduction in Tilled Soils (C6)  Saturation Visible on Aerial Imagery (C9) 

 Inundation Visible on Aerial Imagery (B7)  Thin Muck Surface (C7)  Shallow Aquitard (D3) 

 Water-Stained Leaves (B9)  Other (Explain in Remarks)  FAC-Neutral Test (D5) 

Field Observations:      

Surface Water Present? Yes  No  Depth (inches):        
 
 
Wetland Hydrology Present? 

 
 
 

Yes 

 
 
 

 

 
 
 

No 

 
 
 

 

Water Table Present? Yes  No  Depth (inches):       

Saturation Present? 
(includes capillary fringe) Yes  No  Depth (inches):       

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:  NA 

Remarks: No field indications  
US Army Corps of Engineers Arid West – Version 2.0 

Project Site: Golden Hill Rowhomes 
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Janco, LLC 
P.O. Box 231446 
Encinitas, California 92033 
 
Attention: Mr. Matthew Gordon 
 
Subject: GEOTECHNICAL UPDATE 
  Proposed Townhomes 
  Golden Hill “B” Street 
  San Diego, California  
 
References: Attached 
 
Dear Mr. Gordon: 
 
In accordance with your request, Hetherington Engineering, Inc. has prepared this 
geotechnical update for the subject site. Our work was performed in March and April 
2015. The purpose of the geotechnical update was to evaluate the reported geologic and 
soil conditions at the site, and to provide updated grading and foundation 
recommendations for the proposed development. We were provided with a “Tentative 
Map, Preliminary Grading Plan…” (Reference 11) that has been used as the base map for 
the attached Geologic Map, Plate 1.  With the above in mind, our scope of work included 
the following: 
 
 Research and review of available plans, reports and geologic literature pertinent to the 

subject site and vicinity (see References). 
 
 Engineering and geologic analysis. 
 
 Preparation of this report providing our findings, conclusions and recommendations. 
 
SITE DESCRIPTION 
 
The subject site is located on the south side of “B” Street and west of 29th Street in the 
City of San Diego, California (see Location Map, Figure 1). The site consists of an 
unimproved rectangular shaped property.  Soil stockpiles currently exist along the 
northwest, west and south sides of the site. 
 
Topographically, the site consists of a southeasterly trending unnamed drainage, with 
ascending slopes on all sides. The drainage has been modified by prior grading and the 



PROJECT NO. FIGURE NO.

LOCATION MAP

GEOTECHNICAL CONSULTANTS

HETHERINGTON ENGINEERING, INC.

ADAPTED FROM:  The Thomas Guide, San Diego County, 2006 Edition, Page 1289

SCALE:  1" - 2000'
(1 Grid = 0.5 x 0.5 miles)

1

San Diego, California
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construction of “B” Street in the mid 1920’s that filled a portion of the drainage and 
included a storm drain that outlets at approximately mid-property (Reference 13).  Prior 
grading to the west included a fill slope that descends from the adjacent multi-family 
residential building to the subject property (Reference 5). Grading of the parcel to the 
south was completed in 2014 (References 14 and 15).  Remedial grading for the property 
to the south partially extended onto the subject site.  
 
The site is bounded by an existing multi-family residential structure to the west, by an 
unimproved parcel to the east, by “B” Street to the north, and by the Golden Hill 
Rowhomes on “C” Street to the south (currently under construction). 
 
PROPOSED DEVELOPMENT 
 
The referenced “Tentative Map, Preliminary Grading Plan…” indicates that the proposed 
development consists of eleven, single-family residential townhomes in five buildings. 
The buildings will be three-story with partial subterranean lower levels that will 
incorporate retaining walls up to 10-feet high to facilitate grade changes within the 
building footprint. Appurtenant improvements include retaining walls to a maximum 
height of approximately 10-feet, concrete driveways and flatwork, and landscaping.  The 
existing storm drain will be extended from the current outlet to the southeast portion of 
the site. 
 
Building loads are expected to be typical for this type of relatively light construction. 
Proposed site grading includes fill to a maximum designed depth of 18-feet. Import soil 
will be required.  New slopes are proposed to a maximum height of approximately 14-
feet at 2:1 (horizontal to vertical) slope ratios. 
 
PREVIOUS GEOTECHNICAL INVESTIGATIONS 
 
Robert Prater Associates performed a geotechnical investigation of the subject property 
in 1980 (Reference 22).  The scope of work included three borings, five test pits and 
laboratory testing. The approximate locations of the exploratory borings and test pits are 
indicated on the attached Geologic Map, Plate 1. The Exploratory Boring Logs, 
Exploratory Test Pit Logs and laboratory test data are included in the attached Appendix 
A. 
 
Allied Earth Technology performed a geotechnical investigation on the subject and 
adjacent property to the south in 2001 (Reference 2). The scope of work included 
exploratory test pits and laboratory testing. The approximate locations of the exploratory 
test pits are indicated on the attached Geologic Map, Plate 1. The Trench Log Sheets by 
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Allied Earth Technology are included in the attached Appendix B.  No laboratory testing 
was performed on soils from the two test pits on the subject site. 
 
SOIL AND GEOLOGIC CONDITIONS 
 
1. Geologic Setting 

 
The subject site is located near the western margin of the coastal plain region of the 
Peninsular Ranges Geomorphic Province in San Diego, California, within an elevated 
level plateau, located approximately 2-miles east of San Diego Bay.  The site is 
located within the northeast portion of the USGS Point Loma 7-1/2 minute 
quadrangle.   
 
This region of San Diego is characterized mainly by elevated plateaus cut by south 
trending drainage channels into Pleistocene and Pliocene, marine and non-marine 
sediments, discharging ultimately into San Diego Bay.   
 
Based on the results of the prior investigations and our recent grading observations on 
the property to the south, the subject site is underlain by undocumented and 
compacted fill, undifferentiated alluvium/colluvium and bedrock of the Linda Vista 
Formation. The approximate limits of these geologic units are depicted on the 
attached Geologic Map, Plate 1 and Geologic Cross-Sections, Figures 2 through 5. 
 

2. Geologic Units 
 

a. Undocumented Fill - The site is immediately underlain by several generations of 
fill.  Recently stockpiled fill soils exists along the northwest, west, and south sides 
of the site. The topography on the attached Geologic Map, Plate 1 does not reflect 
the stockpiled fill. 
 
Fill associated with the construction of “B” Street underlies the northern portion 
of the site to depths that likely approach 25±-feet along the north property line. 
Undocumented fill is not considered suitable to support new fill or proposed 
improvements. 

 
b. Compacted Fill - Fill observed and tested by Alpha Laboratories, Inc. extends 

onto the west side of the subject site to estimated depths of 5 to 10-feet 
(Reference 5).  
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Fill observed and tested by Hetherington Engineering, Inc. exists along the 
southern portion of the property (References 14 and 15).  These fill soils consist 
of silty to clayey sand. The compacted fill is considered suitable to support new 
fill and proposed improvements. 

 
c. Undifferentiated Alluvium/Colluvium - Undifferentiated alluvium/colluvium was 

encountered in the Robert Prater Associates borings EB-1 and EB-3 and test pits 
TP-1, TP-2, TP-3, TP-4 and TP-5; and in the Allied Earth Technology Trench 
Nos. 4 and 5. These soils consist of silty to clayey sand with gravel and cobbles. 
The thickness of these soils is expected to vary from 3-feet on the side slopes to 
25-feet or more under the undocumented fill.  Previous removals of 
alluvium/colluvium along the southern portion of the property extended to 
elevation 159.4-feet near the southeast corner to 169.3-feet near the southwest 
corner of the site. These soils are not considered suitable to support new fill or 
proposed improvements. 

 
d. Bedrock (Linda Vista Formation) - Bedrock underlies the fill and 

alluvium/colluvium at depths estimated to vary from approximately 10 to 30-feet 
below existing site grades and consists generally of silty fine to coarse sandstone, 
which is moist, dense to very dense, poorly cemented, slightly friable and 
massive.   

 
3. Groundwater 
 

Groundwater was not encountered in the prior exploratory borings and test pits to the 
maximum depths explored.  Fluctuations in the amount and level of groundwater are 
expected to occur due to the existing drainage channel and variations in rainfall, 
irrigation, and other factors that might not have been evident at the time of our field 
investigation.   

 
SEISMICITY 
 
The site is located within the seismically active southern California region. There are, 
however, no known active or potentially active faults presently mapped that pass through 
the site nor is the site located within the presently defined limits of an Alquist-Priolo 
Earthquake Fault Zone. Active or potentially active fault zones within the site region 
include the Rose Canyon, Coronado Bank and Elsinore (Julian Segment).  Strong ground 
motion could also be expected from earthquakes occurring along the San Jacinto and San 
Andreas fault zones, which lie northeast of the site at greater distances, as well as a 
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number of other offshore faults.  The Texas Street Fault is mapped by the city of San 
Diego approximately 300-feet west of the site. 
 
The following table lists the known active faults that would have the most significant 
impact on the site.   
 

 
Fault 

Maximum Probable 
Earthquake 

(Moment Magnitude) 

 
Slip Rate 

(mm/year) 
 

Rose Canyon  
(1-mile/1.6 kilometers) SW 

7.0 1.5 

Coronado Bank 
(14-miles/22.5 kilometers) SW 

7.3 3.0 

Elsinore (Julian Segment) 
(32-miles/51.5 kilometers) NE 

7.3 3.0 

 
 
SEISMIC EFFECTS 
 
1. Ground Accelerations 

 
The most significant probable earthquake to effect the site would be a 7.0 magnitude 
earthquake on the Rose Canyon fault zone. Based on Section 1803.5.12 of the 2013 
California Building Code, peak ground accelerations of about 0.505g are possible for 
the design earthquake.  
 

2. Ground Cracks 
 

The risk of fault surface rupture due to active faulting is considered low due to the 
absence of known active faulting on site.  Ground cracks due to shaking from seismic 
events in the region are possible, as with all of southern California. 
 

3. Landsliding 
 
At the completion of site grading, slopes will consist of compacted fill slopes to a 
maximum height of approximately 15-feet inclined at 2:1 (horizontal to vertical) 
slope ratios. The risk of seismically induced landsliding is considered negligible. 
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4. Liquefaction 
 

Liquefaction is a phenomenon in which earthquake induced cyclic stresses generate 
excess pore water pressure in cohesionless soils, causing a temporary loss of shear 
strength. Due to the dense underlying Linda Vista formation, proposed compacted fill 
and lack of shallow groundwater, liquefaction is not considered a site hazard. 
 

5. Tsunamis 
 

Due to the site elevation and distance from the coast, tsunami inundation is not 
considered a site hazard. 

 
CONCLUSIONS AND RECOMMENDATIONS 
 
1. General 
 

The proposed development is considered feasible from a geotechnical standpoint.  
Grading and foundation plans should take into account the appropriate geotechnical 
features of the site. The proposed construction is not anticipated to adversely impact 
the adjacent properties from a geotechnical standpoint, provided the 
recommendations presented in this report and good construction practices are 
implemented during design and construction.   
 

2. Seismic Parameters for Structural Design 
 

Seismic considerations that may be used for structural design at the site include the 
following: 
 
a. Ground Motion - The proposed structures should be designed and constructed to 

resist the effects of seismic ground motions as provided in Section 1613 of the 
2013 California Building Code. 

 
Site Address:  “B” Street at 29th Street, San Diego, California 
 
Latitude: 32.717º 
 
Longitude: -117.132º 
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b. Spectral Response Accelerations - Using the location of the property and data 
obtained from the U.S.G.S. Earthquake Hazard Program, short period Spectral 
Response Accelerations Ss (0.2 second period) and S1 (1.0 second period) are: 

 
Ss = 1.151g 
S1 = 0.442g 
 

c. Site Class - In accordance with Chapter 20 of ASCE 7-10, a Site Class D is 
considered appropriate for the subject property. 

 
d. Site Coefficients Fa and Fv - In accordance with Tables 1613.3.3 and considering 

the values of Ss and S1, Site Coefficients for a Class D site are: 
 

Fa = 1.04 
Fv = 1.558 

 
e. Spectral Response Acceleration Parameters Sms and Sm1 - In accordance with 

Section 1613.3.3 and considering the values of Ss and S1, and Fa and Fv, Spectral 
Response Acceleration Parameters for Maximum Considered Earthquake are: 

 
Sms = (Fa)(Ss) = 1.196g 
Sm1 = (Fv)(S1) = 0.689g 
 

f. Design Spectral Response Acceleration Parameters Sds and Sd1 - In accordance 
with Section 1613.3.4 and considering the values of Sms and Sm1, Design Spectral 
Response Acceleration Parameters for Maximum Considered Earthquake are: 

 
Sds = 2/3 Sms = 0.798g 
Sd1 = 2/3 Sm1 = 0.459g 
 

g. Long Period Transition Period - A Long Period Transitional Period of TL = 8 
seconds is provided for use in San Diego County. 

 
h. Seismic Design Category – In accordance with Tables 1604.5, 1613.3.5 and 

ASCE 7-10, a Risk Category II and a Seismic Design Category D are considered 
appropriate for the subject site.  
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3. Slope Stability 
 

Cut and fill slopes should be constructed at a slope ratio of 2:1 (horizontal to vertical) 
or flatter. 
 

4. Site Grading 
 
Prior to grading, existing improvements, vegetation and miscellaneous debris within 
the limits of the proposed grading and construction should be removed to an 
appropriate offsite disposal area.  Holes resulting from the removal of buried 
obstructions, which extend below finished site grades, should be replaced with 
compacted fill.  In the event that abandoned cesspools, septic tanks or storage tanks 
are discovered during the excavation of the site, they should be removed and 
backfilled in accordance with local regulations.  Existing utility lines to be abandoned 
should be removed and capped in accordance with the local requirements.  
 

 In the areas proposed for grading, the existing undocumented fill, undifferentiated 
alluvium/colluvium and other material deemed unsuitable by the Geotechnical 
Consultant should be removed to expose approved compacted fill or bedrock. 
Removals of 5 to 35-feet (or more) below existing grades are anticipated.  If a 
bedrock/fill transition exists within the footprint of any building pad, additional 
removals should be performed to provide a minimum depth of compacted fill of 5-
feet below proposed grades. The Geotechnical Consultant should determine final 
removal depths during site grading. 

 
 Due to the required removals, “B” Street improvements will require shoring to 

facilitate removals. Alternatively, the existing undocumented fill and undifferentiated 
alluvium/colluvium can be entirely removed down to a 1:1 (horizontal to vertical) 
projection extended downward from the “B” Street property line to the bedrock 
contact, and the remaining undocumented fill and undifferentiated 
alluvium/colluvium densified in-place by compaction grouting.  Additionally, the 
existing storm drain may require removals below the existing flow line. This will 
require excavation in sections, protecting the storm drain in place or removal and 
replacement of the storm drain. Actual depths of removals in the vicinity of the 
existing storm drain are not known. 

 
 After the removal of unsuitable soils and any additional required over excavation 

have been made, all areas to receive fill should be scarified to a depth of 6 to 8-
inches, brought to near optimum moisture conditions and compacted to at least 90-
percent relative compaction (ASTM: D 1557). 
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Fill soils should be moisture conditioned to about optimum moisture content and 
compacted by mechanical means in uniform horizontal lifts of 6 to 8-inches in 
thickness.  All fill should be compacted to a minimum relative compaction of 90-
percent (ASTM: D 1557).  The on-site materials are considered suitable for use as 
compacted fill. Rock fragments over 6-inches in dimension and other perishable or 
unsuitable materials should be excluded from the fill.  All grading and compaction 
should be observed and tested as necessary by the Geotechnical Consultant. 
 
Any import soil should be approved by the Geotechnical Consultant prior to import. 
Any imported soil to be used as structural fill should have an expansion index of 20 
or less and the expansion index should be verified by the Geotechnical Consultant 
prior to site delivery. 
 

5. Shoring 
 

If the entire removal of the undocumented fill and undifferentiated 
alluvium/colluvium is planned to the “B” Street property line, shoring will be 
necessary to protect off-site property and create a safe condition for workers during 
construction.  The design, installation, and performance of the shoring system are 
considered the responsibility of the contractor and designer.  Geotechnical 
recommendations necessary for the shoring design are included under the 
“Foundations and Slabs” section of this report.  The shoring plan should be reviewed 
by the Geotechnical Consultant to confirm conformance with the recommendations 
presented herein and to provide additional comments as necessary. 

 

6. Foundations and Slabs  
 

The following recommendations are considered geotechnical minimums and may be 
increased by structural requirements or by the soils conditions exposed at the 
completion of grading. 
 
The proposed structures may be supported by conventional continuous/spread 
footings founded at least 18-inches into compacted fill or bedrock.  Continuous 
footings should be at least 12-inches wide and reinforced with a minimum of four  #5 
bars, two top and two bottom.  Foundations located adjacent to utility trenches should 
extend below a 1:1 plane projected upward from the bottom of the trench. 
Foundations located on or adjacent to slopes should provide a horizontal distance of 
at least H/3, where H is the slope height, from the bottom of the footing to the face of 
the slope. Foundations bearing as recommended may be designed for a dead plus live 
load bearing value of 2000-pounds-per-square-foot.  This value may be increased by 
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one-third for loads including wind and seismic forces.  A lateral bearing value of 150-
pounds-per-square-foot per foot of depth to a maximum value of 2000-pounds-per-
square-foot and a coefficient of friction between foundation soil and concrete of 0.25 
may be assumed.  These values assume that footings will be placed neat against the 
foundation soils.  Footing excavations should be observed by the Geotechnical 
Consultant prior to the placement of reinforcing steel in order to verify that they are 
founded in suitable bearing materials.  

 
Total and differential settlement of the proposed structures due to foundation loads is 
considered to be less than 3/4 and 3/8-inch, respectively, for footings founded as 
recommended. 
 
Drilled piers associated with the shoring should extend at least 5-feet into approved 
bedrock and should have a minimum diameter of 24-inches. Drilled piers founded as 
recommended may be designed for a dead plus live load end bearing capacity of 
4000-pounds-per-square-foot. This value may be increased by one-third for wind and 
seismic forces. A skin friction value of 150-pounds-per-square-foot may be assumed 
in bedrock. Piers may resist lateral loads by a passive pressure of 400-pounds-per-
square-foot per foot of depth in bedrock to a maximum value of 4000-pounds-per-
square-foot. The passive resistance may be calculated over two pier diameters.  

 
Drilled piers should be observed by the Geotechnical Consultant at the time of 
drilling to ensure that the appropriate bearing materials have been encountered.  
 
Slab-on-grade floors should have a minimum thickness of 5-inches and should be 
reinforced with #4 bars spaced at 18-inches, center-to-center, in two directions, and 
supported on chairs so that the reinforcement is at mid-height in the slab.  A 4-inch 
layer of clean sand should underlie slabs with at least a 10-mil polyvinyl chloride 
moisture vapor retarder placed at mid-height in the sand.  The vapor retarder should 
be placed in accordance with ASTM: E 1643. Slab subgrade soils should be 
thoroughly moistened prior to vapor retarder placement. 

 
Vapor retarders are not intended to provide a waterproofing function.  Should 
moisture vapor sensitive floor coverings be planned, a qualified consultant/contractor 
should be consulted to evaluate moisture vapor transmission rates and to provide 
recommendations to mitigate potential adverse impacts of moisture vapor 
transmissions on the proposed flooring. 
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7. Retaining Walls 
 

Retaining wall foundations supported in compacted fill or bedrock should be 
designed in accordance with the previous building foundation recommendations 
provided in this report.  Retaining walls free to rotate (cantilevered walls) should be 
designed for an active earth pressure of 35-pounds-per-cubic-foot (equivalent fluid 
pressure) assuming level backfill consisting of the on-site soils.  Walls restrained 
from movement at the top should be designed for an at-rest earth pressure of 60-
pounds-per-cubic-foot (equivalent fluid pressure) assuming level backfill consisting 
of the on-site soils.  Any additional surcharge pressures behind the walls should be 
added to these values. 
 
Retaining walls should be provided with adequate drainage to prevent buildup of 
hydrostatic pressure and should be adequately waterproofed.  The subdrain system 
behind retaining walls should consist at a minimum of 4-inch diameter Schedule 40 
(or equivalent) perforated (perforations down) PVC pipe embedded in at least 1-
cubic-foot of 3/4-inch crushed rock per lineal foot of pipe all wrapped in approved 
filter fabric. Other subdrain systems that may be contemplated for use behind 
retaining walls due to the ultimate wall designs and construction methodology will be 
addressed on a case-by-case basis. Recommendations for wall waterproofing should 
be provided by the Project Architect and/or Structural Engineer consistent with 
Section 1805.3 of the 2013 California Building Code. Unrestrained (cantilever) 
retaining walls should be anticipated to experience some minor rotation and 
improvements placed behind the walls should be designed and constructed to 
accommodate this movement. 
 
The lateral pressure on retaining walls due to earthquake motions (dynamic lateral 
force) should be calculated as PA = 3/8 γ H2kh where 
 

PA = dynamic lateral force (lbs/ft) 

γ  = unit weight = 130 pcf 

H = height of wall (feet) 

kh = seismic coefficient  = 0.17g 
 

The dynamic lateral force is in addition to the static force and should be applied using 
a triangular distribution with the resultant applied at 0.3H above the base of the 
retaining wall. Any retaining walls that are less than 6-feet high do not require design 
to resist the additional earth pressure caused by seismic ground shaking. 
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8. Concrete Flatwork  
 

Concrete flatwork should be at least 5-inches thick (actual) and reinforced with No. 4 
bars spaced at 18-inches on-center (two directions) and placed on chairs so that the 
reinforcement is in the center of the slab.  Slab subgrade should be maintained at or 
slightly above optimum moisture content prior to placement of concrete.  Contraction 
joints should be provided at 10-feet spacing (maximum).  Joints should create square 
panels where possible.  For rectangular panels (where necessary) the long dimension 
should be no more than 1.5 times the short dimension.  Joint depth should be at least 
0.25 times the flatwork thickness.  Expansion joints should be thoroughly sealed to 
prevent the infiltration of water into the underlying soils. 
 

9. Corrosivity Testing 
 

Due to the need for import soils at the site, corrosivity testing should be performed at 
the completion of grading.  Pending the results of this testing, the onsite soils should 
be considered severely corrosive to concrete and buried metals. 
 

10. Temporary Slopes 
 

Temporary slopes may be excavated vertically up to 5-feet and at a slope ratio no 
steeper than 1:1 (horizontal to vertical) over 5-feet in height.  Field observations by 
the Engineering Geologist during grading of temporary slopes are recommended and 
considered necessary to confirm anticipated conditions and provide revised 
recommendations if necessary.  

 
11. Retaining Wall and Utility Trench Backfill 
 

All retaining wall and utility trench backfill should be compacted to at least 90- 
percent relative compaction (ASTM: D 1557). Backfill should be tested and observed 
by the Geotechnical Consultant. 

 
12. Site Drainage 
 

The following recommendations are intended to minimize the potential adverse 
effects of water on the structures and appurtenances. 
 
a. Consideration should be given to providing the structures with roof gutters and 

downspouts that discharge to an area drain system and/or to suitable locations 
away from the structure. 
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b. All site drainage should be directed away from the structures and not be allowed 
to flow over slopes. 

c. No landscaping should be allowed against the structures.  Moisture accumulation 
or watering adjacent to foundations can result in deterioration of building 
materials and may effect foundation performance. 

d. Irrigated areas should not be over-watered.  Irrigation should be limited to that 
required to maintain the vegetation.  Additionally, automatic systems must be 
seasonally adjusted to minimize over-saturation potential particularly in the 
winter (rainy) season. 

e. All yard and roof drains should be periodically checked to verify they are not 
blocked and flow properly.  This may be accomplished either visually or, in the 
case of subsurface drains, by placing a hose at the inlet and checking the outlet for 
flow. 

 
13. Recommended Observation and Testing During Construction 
 

The following tests and/or observations by the Geotechnical Consultant are 
recommended: 
 
a. Observation and testing of grading. 
 
b. Shoring installation. 
 
b. Foundation excavations prior to placement of forms and reinforcement. 
 
c. Utility trench backfill. 

 
d. Retaining wall subdrains and backfill. 

 
e. Concrete flatwork subgrade. 

 
14. Grading and Foundation Plan Review 
 

Grading and foundation plans should be reviewed by the Geotechnical Consultant to 
confirm conformance with the recommendations presented herein or to modify the 
recommendations as necessary. 
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Log No. 17400 
Janco, LLC 
P.O. Box 231446 
Encinitas, California 92033 
 
Attention: Mr. Matthew Gordon 
 
Subject: GEOTECHNICAL UPDATE 
  Proposed Townhomes 
  Golden Hill “B” Street 
  San Diego, California  
 
References: Attached 
 
Dear Mr. Gordon: 
 
In accordance with your request, Hetherington Engineering, Inc. has prepared this 
geotechnical update for the subject site. Our work was performed in March and April 
2015. The purpose of the geotechnical update was to evaluate the reported geologic and 
soil conditions at the site, and to provide updated grading and foundation 
recommendations for the proposed development. We were provided with a “Tentative 
Map, Preliminary Grading Plan…” (Reference 11) that has been used as the base map for 
the attached Geologic Map, Plate 1.  With the above in mind, our scope of work included 
the following: 
 
 Research and review of available plans, reports and geologic literature pertinent to the 

subject site and vicinity (see References). 
 
 Engineering and geologic analysis. 
 
 Preparation of this report providing our findings, conclusions and recommendations. 
 
SITE DESCRIPTION 
 
The subject site is located on the south side of “B” Street and west of 29th Street in the 
City of San Diego, California (see Location Map, Figure 1). The site consists of an 
unimproved rectangular shaped property.  Soil stockpiles currently exist along the 
northwest, west and south sides of the site. 
 
Topographically, the site consists of a southeasterly trending unnamed drainage, with 
ascending slopes on all sides. The drainage has been modified by prior grading and the 
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construction of “B” Street in the mid 1920’s that filled a portion of the drainage and 
included a storm drain that outlets at approximately mid-property (Reference 13).  Prior 
grading to the west included a fill slope that descends from the adjacent multi-family 
residential building to the subject property (Reference 5). Grading of the parcel to the 
south was completed in 2014 (References 14 and 15).  Remedial grading for the property 
to the south partially extended onto the subject site.  
 
The site is bounded by an existing multi-family residential structure to the west, by an 
unimproved parcel to the east, by “B” Street to the north, and by the Golden Hill 
Rowhomes on “C” Street to the south (currently under construction). 
 
PROPOSED DEVELOPMENT 
 
The referenced “Tentative Map, Preliminary Grading Plan…” indicates that the proposed 
development consists of eleven, single-family residential townhomes in five buildings. 
The buildings will be three-story with partial subterranean lower levels that will 
incorporate retaining walls up to 10-feet high to facilitate grade changes within the 
building footprint. Appurtenant improvements include retaining walls to a maximum 
height of approximately 10-feet, concrete driveways and flatwork, and landscaping.  The 
existing storm drain will be extended from the current outlet to the southeast portion of 
the site. 
 
Building loads are expected to be typical for this type of relatively light construction. 
Proposed site grading includes fill to a maximum designed depth of 18-feet. Import soil 
will be required.  New slopes are proposed to a maximum height of approximately 14-
feet at 2:1 (horizontal to vertical) slope ratios. 
 
PREVIOUS GEOTECHNICAL INVESTIGATIONS 
 
Robert Prater Associates performed a geotechnical investigation of the subject property 
in 1980 (Reference 22).  The scope of work included three borings, five test pits and 
laboratory testing. The approximate locations of the exploratory borings and test pits are 
indicated on the attached Geologic Map, Plate 1. The Exploratory Boring Logs, 
Exploratory Test Pit Logs and laboratory test data are included in the attached Appendix 
A. 
 
Allied Earth Technology performed a geotechnical investigation on the subject and 
adjacent property to the south in 2001 (Reference 2). The scope of work included 
exploratory test pits and laboratory testing. The approximate locations of the exploratory 
test pits are indicated on the attached Geologic Map, Plate 1. The Trench Log Sheets by 
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Allied Earth Technology are included in the attached Appendix B.  No laboratory testing 
was performed on soils from the two test pits on the subject site. 
 
SOIL AND GEOLOGIC CONDITIONS 
 
1. Geologic Setting 

 
The subject site is located near the western margin of the coastal plain region of the 
Peninsular Ranges Geomorphic Province in San Diego, California, within an elevated 
level plateau, located approximately 2-miles east of San Diego Bay.  The site is 
located within the northeast portion of the USGS Point Loma 7-1/2 minute 
quadrangle.   
 
This region of San Diego is characterized mainly by elevated plateaus cut by south 
trending drainage channels into Pleistocene and Pliocene, marine and non-marine 
sediments, discharging ultimately into San Diego Bay.   
 
Based on the results of the prior investigations and our recent grading observations on 
the property to the south, the subject site is underlain by undocumented and 
compacted fill, undifferentiated alluvium/colluvium and bedrock of the Linda Vista 
Formation. The approximate limits of these geologic units are depicted on the 
attached Geologic Map, Plate 1 and Geologic Cross-Sections, Figures 2 through 5. 
 

2. Geologic Units 
 

a. Undocumented Fill - The site is immediately underlain by several generations of 
fill.  Recently stockpiled fill soils exists along the northwest, west, and south sides 
of the site. The topography on the attached Geologic Map, Plate 1 does not reflect 
the stockpiled fill. 
 
Fill associated with the construction of “B” Street underlies the northern portion 
of the site to depths that likely approach 25±-feet along the north property line. 
Undocumented fill is not considered suitable to support new fill or proposed 
improvements. 

 
b. Compacted Fill - Fill observed and tested by Alpha Laboratories, Inc. extends 

onto the west side of the subject site to estimated depths of 5 to 10-feet 
(Reference 5).  
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Fill observed and tested by Hetherington Engineering, Inc. exists along the 
southern portion of the property (References 14 and 15).  These fill soils consist 
of silty to clayey sand. The compacted fill is considered suitable to support new 
fill and proposed improvements. 

 
c. Undifferentiated Alluvium/Colluvium - Undifferentiated alluvium/colluvium was 

encountered in the Robert Prater Associates borings EB-1 and EB-3 and test pits 
TP-1, TP-2, TP-3, TP-4 and TP-5; and in the Allied Earth Technology Trench 
Nos. 4 and 5. These soils consist of silty to clayey sand with gravel and cobbles. 
The thickness of these soils is expected to vary from 3-feet on the side slopes to 
25-feet or more under the undocumented fill.  Previous removals of 
alluvium/colluvium along the southern portion of the property extended to 
elevation 159.4-feet near the southeast corner to 169.3-feet near the southwest 
corner of the site. These soils are not considered suitable to support new fill or 
proposed improvements. 

 
d. Bedrock (Linda Vista Formation) - Bedrock underlies the fill and 

alluvium/colluvium at depths estimated to vary from approximately 10 to 30-feet 
below existing site grades and consists generally of silty fine to coarse sandstone, 
which is moist, dense to very dense, poorly cemented, slightly friable and 
massive.   

 
3. Groundwater 
 

Groundwater was not encountered in the prior exploratory borings and test pits to the 
maximum depths explored.  Fluctuations in the amount and level of groundwater are 
expected to occur due to the existing drainage channel and variations in rainfall, 
irrigation, and other factors that might not have been evident at the time of our field 
investigation.   

 
SEISMICITY 
 
The site is located within the seismically active southern California region. There are, 
however, no known active or potentially active faults presently mapped that pass through 
the site nor is the site located within the presently defined limits of an Alquist-Priolo 
Earthquake Fault Zone. Active or potentially active fault zones within the site region 
include the Rose Canyon, Coronado Bank and Elsinore (Julian Segment).  Strong ground 
motion could also be expected from earthquakes occurring along the San Jacinto and San 
Andreas fault zones, which lie northeast of the site at greater distances, as well as a 
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number of other offshore faults.  The Texas Street Fault is mapped by the city of San 
Diego approximately 300-feet west of the site. 
 
The following table lists the known active faults that would have the most significant 
impact on the site.   
 

 
Fault 

Maximum Probable 
Earthquake 

(Moment Magnitude) 

 
Slip Rate 

(mm/year) 
 

Rose Canyon  
(1-mile/1.6 kilometers) SW 

7.0 1.5 

Coronado Bank 
(14-miles/22.5 kilometers) SW 

7.3 3.0 

Elsinore (Julian Segment) 
(32-miles/51.5 kilometers) NE 

7.3 3.0 

 
 
SEISMIC EFFECTS 
 
1. Ground Accelerations 

 
The most significant probable earthquake to effect the site would be a 7.0 magnitude 
earthquake on the Rose Canyon fault zone. Based on Section 1803.5.12 of the 2013 
California Building Code, peak ground accelerations of about 0.505g are possible for 
the design earthquake.  
 

2. Ground Cracks 
 

The risk of fault surface rupture due to active faulting is considered low due to the 
absence of known active faulting on site.  Ground cracks due to shaking from seismic 
events in the region are possible, as with all of southern California. 
 

3. Landsliding 
 
At the completion of site grading, slopes will consist of compacted fill slopes to a 
maximum height of approximately 15-feet inclined at 2:1 (horizontal to vertical) 
slope ratios. The risk of seismically induced landsliding is considered negligible. 
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4. Liquefaction 
 

Liquefaction is a phenomenon in which earthquake induced cyclic stresses generate 
excess pore water pressure in cohesionless soils, causing a temporary loss of shear 
strength. Due to the dense underlying Linda Vista formation, proposed compacted fill 
and lack of shallow groundwater, liquefaction is not considered a site hazard. 
 

5. Tsunamis 
 

Due to the site elevation and distance from the coast, tsunami inundation is not 
considered a site hazard. 

 
CONCLUSIONS AND RECOMMENDATIONS 
 
1. General 
 

The proposed development is considered feasible from a geotechnical standpoint.  
Grading and foundation plans should take into account the appropriate geotechnical 
features of the site. The proposed construction is not anticipated to adversely impact 
the adjacent properties from a geotechnical standpoint, provided the 
recommendations presented in this report and good construction practices are 
implemented during design and construction.   
 

2. Seismic Parameters for Structural Design 
 

Seismic considerations that may be used for structural design at the site include the 
following: 
 
a. Ground Motion - The proposed structures should be designed and constructed to 

resist the effects of seismic ground motions as provided in Section 1613 of the 
2013 California Building Code. 

 
Site Address:  “B” Street at 29th Street, San Diego, California 
 
Latitude: 32.717º 
 
Longitude: -117.132º 
 



HETHERINGTON ENGINEERING, INC.

GEOTECHNICAL UPDATE 
Project No. 7603.1 
Log No. 17400 
April 24, 2015 
Page 7 
 

b. Spectral Response Accelerations - Using the location of the property and data 
obtained from the U.S.G.S. Earthquake Hazard Program, short period Spectral 
Response Accelerations Ss (0.2 second period) and S1 (1.0 second period) are: 

 
Ss = 1.151g 
S1 = 0.442g 
 

c. Site Class - In accordance with Chapter 20 of ASCE 7-10, a Site Class D is 
considered appropriate for the subject property. 

 
d. Site Coefficients Fa and Fv - In accordance with Tables 1613.3.3 and considering 

the values of Ss and S1, Site Coefficients for a Class D site are: 
 

Fa = 1.04 
Fv = 1.558 

 
e. Spectral Response Acceleration Parameters Sms and Sm1 - In accordance with 

Section 1613.3.3 and considering the values of Ss and S1, and Fa and Fv, Spectral 
Response Acceleration Parameters for Maximum Considered Earthquake are: 

 
Sms = (Fa)(Ss) = 1.196g 
Sm1 = (Fv)(S1) = 0.689g 
 

f. Design Spectral Response Acceleration Parameters Sds and Sd1 - In accordance 
with Section 1613.3.4 and considering the values of Sms and Sm1, Design Spectral 
Response Acceleration Parameters for Maximum Considered Earthquake are: 

 
Sds = 2/3 Sms = 0.798g 
Sd1 = 2/3 Sm1 = 0.459g 
 

g. Long Period Transition Period - A Long Period Transitional Period of TL = 8 
seconds is provided for use in San Diego County. 

 
h. Seismic Design Category – In accordance with Tables 1604.5, 1613.3.5 and 

ASCE 7-10, a Risk Category II and a Seismic Design Category D are considered 
appropriate for the subject site.  
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3. Slope Stability 
 

Cut and fill slopes should be constructed at a slope ratio of 2:1 (horizontal to vertical) 
or flatter. 
 

4. Site Grading 
 
Prior to grading, existing improvements, vegetation and miscellaneous debris within 
the limits of the proposed grading and construction should be removed to an 
appropriate offsite disposal area.  Holes resulting from the removal of buried 
obstructions, which extend below finished site grades, should be replaced with 
compacted fill.  In the event that abandoned cesspools, septic tanks or storage tanks 
are discovered during the excavation of the site, they should be removed and 
backfilled in accordance with local regulations.  Existing utility lines to be abandoned 
should be removed and capped in accordance with the local requirements.  
 

 In the areas proposed for grading, the existing undocumented fill, undifferentiated 
alluvium/colluvium and other material deemed unsuitable by the Geotechnical 
Consultant should be removed to expose approved compacted fill or bedrock. 
Removals of 5 to 35-feet (or more) below existing grades are anticipated.  If a 
bedrock/fill transition exists within the footprint of any building pad, additional 
removals should be performed to provide a minimum depth of compacted fill of 5-
feet below proposed grades. The Geotechnical Consultant should determine final 
removal depths during site grading. 

 
 Due to the required removals, “B” Street improvements will require shoring to 

facilitate removals. Alternatively, the existing undocumented fill and undifferentiated 
alluvium/colluvium can be entirely removed down to a 1:1 (horizontal to vertical) 
projection extended downward from the “B” Street property line to the bedrock 
contact, and the remaining undocumented fill and undifferentiated 
alluvium/colluvium densified in-place by compaction grouting.  Additionally, the 
existing storm drain may require removals below the existing flow line. This will 
require excavation in sections, protecting the storm drain in place or removal and 
replacement of the storm drain. Actual depths of removals in the vicinity of the 
existing storm drain are not known. 

 
 After the removal of unsuitable soils and any additional required over excavation 

have been made, all areas to receive fill should be scarified to a depth of 6 to 8-
inches, brought to near optimum moisture conditions and compacted to at least 90-
percent relative compaction (ASTM: D 1557). 
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Fill soils should be moisture conditioned to about optimum moisture content and 
compacted by mechanical means in uniform horizontal lifts of 6 to 8-inches in 
thickness.  All fill should be compacted to a minimum relative compaction of 90-
percent (ASTM: D 1557).  The on-site materials are considered suitable for use as 
compacted fill. Rock fragments over 6-inches in dimension and other perishable or 
unsuitable materials should be excluded from the fill.  All grading and compaction 
should be observed and tested as necessary by the Geotechnical Consultant. 
 
Any import soil should be approved by the Geotechnical Consultant prior to import. 
Any imported soil to be used as structural fill should have an expansion index of 20 
or less and the expansion index should be verified by the Geotechnical Consultant 
prior to site delivery. 
 

5. Shoring 
 

If the entire removal of the undocumented fill and undifferentiated 
alluvium/colluvium is planned to the “B” Street property line, shoring will be 
necessary to protect off-site property and create a safe condition for workers during 
construction.  The design, installation, and performance of the shoring system are 
considered the responsibility of the contractor and designer.  Geotechnical 
recommendations necessary for the shoring design are included under the 
“Foundations and Slabs” section of this report.  The shoring plan should be reviewed 
by the Geotechnical Consultant to confirm conformance with the recommendations 
presented herein and to provide additional comments as necessary. 

 

6. Foundations and Slabs  
 

The following recommendations are considered geotechnical minimums and may be 
increased by structural requirements or by the soils conditions exposed at the 
completion of grading. 
 
The proposed structures may be supported by conventional continuous/spread 
footings founded at least 18-inches into compacted fill or bedrock.  Continuous 
footings should be at least 12-inches wide and reinforced with a minimum of four  #5 
bars, two top and two bottom.  Foundations located adjacent to utility trenches should 
extend below a 1:1 plane projected upward from the bottom of the trench. 
Foundations located on or adjacent to slopes should provide a horizontal distance of 
at least H/3, where H is the slope height, from the bottom of the footing to the face of 
the slope. Foundations bearing as recommended may be designed for a dead plus live 
load bearing value of 2000-pounds-per-square-foot.  This value may be increased by 
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one-third for loads including wind and seismic forces.  A lateral bearing value of 150-
pounds-per-square-foot per foot of depth to a maximum value of 2000-pounds-per-
square-foot and a coefficient of friction between foundation soil and concrete of 0.25 
may be assumed.  These values assume that footings will be placed neat against the 
foundation soils.  Footing excavations should be observed by the Geotechnical 
Consultant prior to the placement of reinforcing steel in order to verify that they are 
founded in suitable bearing materials.  

 
Total and differential settlement of the proposed structures due to foundation loads is 
considered to be less than 3/4 and 3/8-inch, respectively, for footings founded as 
recommended. 
 
Drilled piers associated with the shoring should extend at least 5-feet into approved 
bedrock and should have a minimum diameter of 24-inches. Drilled piers founded as 
recommended may be designed for a dead plus live load end bearing capacity of 
4000-pounds-per-square-foot. This value may be increased by one-third for wind and 
seismic forces. A skin friction value of 150-pounds-per-square-foot may be assumed 
in bedrock. Piers may resist lateral loads by a passive pressure of 400-pounds-per-
square-foot per foot of depth in bedrock to a maximum value of 4000-pounds-per-
square-foot. The passive resistance may be calculated over two pier diameters.  

 
Drilled piers should be observed by the Geotechnical Consultant at the time of 
drilling to ensure that the appropriate bearing materials have been encountered.  
 
Slab-on-grade floors should have a minimum thickness of 5-inches and should be 
reinforced with #4 bars spaced at 18-inches, center-to-center, in two directions, and 
supported on chairs so that the reinforcement is at mid-height in the slab.  A 4-inch 
layer of clean sand should underlie slabs with at least a 10-mil polyvinyl chloride 
moisture vapor retarder placed at mid-height in the sand.  The vapor retarder should 
be placed in accordance with ASTM: E 1643. Slab subgrade soils should be 
thoroughly moistened prior to vapor retarder placement. 

 
Vapor retarders are not intended to provide a waterproofing function.  Should 
moisture vapor sensitive floor coverings be planned, a qualified consultant/contractor 
should be consulted to evaluate moisture vapor transmission rates and to provide 
recommendations to mitigate potential adverse impacts of moisture vapor 
transmissions on the proposed flooring. 
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7. Retaining Walls 
 

Retaining wall foundations supported in compacted fill or bedrock should be 
designed in accordance with the previous building foundation recommendations 
provided in this report.  Retaining walls free to rotate (cantilevered walls) should be 
designed for an active earth pressure of 35-pounds-per-cubic-foot (equivalent fluid 
pressure) assuming level backfill consisting of the on-site soils.  Walls restrained 
from movement at the top should be designed for an at-rest earth pressure of 60-
pounds-per-cubic-foot (equivalent fluid pressure) assuming level backfill consisting 
of the on-site soils.  Any additional surcharge pressures behind the walls should be 
added to these values. 
 
Retaining walls should be provided with adequate drainage to prevent buildup of 
hydrostatic pressure and should be adequately waterproofed.  The subdrain system 
behind retaining walls should consist at a minimum of 4-inch diameter Schedule 40 
(or equivalent) perforated (perforations down) PVC pipe embedded in at least 1-
cubic-foot of 3/4-inch crushed rock per lineal foot of pipe all wrapped in approved 
filter fabric. Other subdrain systems that may be contemplated for use behind 
retaining walls due to the ultimate wall designs and construction methodology will be 
addressed on a case-by-case basis. Recommendations for wall waterproofing should 
be provided by the Project Architect and/or Structural Engineer consistent with 
Section 1805.3 of the 2013 California Building Code. Unrestrained (cantilever) 
retaining walls should be anticipated to experience some minor rotation and 
improvements placed behind the walls should be designed and constructed to 
accommodate this movement. 
 
The lateral pressure on retaining walls due to earthquake motions (dynamic lateral 
force) should be calculated as PA = 3/8 γ H2kh where 
 

PA = dynamic lateral force (lbs/ft) 

γ  = unit weight = 130 pcf 

H = height of wall (feet) 

kh = seismic coefficient  = 0.17g 
 

The dynamic lateral force is in addition to the static force and should be applied using 
a triangular distribution with the resultant applied at 0.3H above the base of the 
retaining wall. Any retaining walls that are less than 6-feet high do not require design 
to resist the additional earth pressure caused by seismic ground shaking. 
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8. Concrete Flatwork  
 

Concrete flatwork should be at least 5-inches thick (actual) and reinforced with No. 4 
bars spaced at 18-inches on-center (two directions) and placed on chairs so that the 
reinforcement is in the center of the slab.  Slab subgrade should be maintained at or 
slightly above optimum moisture content prior to placement of concrete.  Contraction 
joints should be provided at 10-feet spacing (maximum).  Joints should create square 
panels where possible.  For rectangular panels (where necessary) the long dimension 
should be no more than 1.5 times the short dimension.  Joint depth should be at least 
0.25 times the flatwork thickness.  Expansion joints should be thoroughly sealed to 
prevent the infiltration of water into the underlying soils. 
 

9. Corrosivity Testing 
 

Due to the need for import soils at the site, corrosivity testing should be performed at 
the completion of grading.  Pending the results of this testing, the onsite soils should 
be considered severely corrosive to concrete and buried metals. 
 

10. Temporary Slopes 
 

Temporary slopes may be excavated vertically up to 5-feet and at a slope ratio no 
steeper than 1:1 (horizontal to vertical) over 5-feet in height.  Field observations by 
the Engineering Geologist during grading of temporary slopes are recommended and 
considered necessary to confirm anticipated conditions and provide revised 
recommendations if necessary.  

 
11. Retaining Wall and Utility Trench Backfill 
 

All retaining wall and utility trench backfill should be compacted to at least 90- 
percent relative compaction (ASTM: D 1557). Backfill should be tested and observed 
by the Geotechnical Consultant. 

 
12. Site Drainage 
 

The following recommendations are intended to minimize the potential adverse 
effects of water on the structures and appurtenances. 
 
a. Consideration should be given to providing the structures with roof gutters and 

downspouts that discharge to an area drain system and/or to suitable locations 
away from the structure. 
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b. All site drainage should be directed away from the structures and not be allowed 
to flow over slopes. 

c. No landscaping should be allowed against the structures.  Moisture accumulation 
or watering adjacent to foundations can result in deterioration of building 
materials and may effect foundation performance. 

d. Irrigated areas should not be over-watered.  Irrigation should be limited to that 
required to maintain the vegetation.  Additionally, automatic systems must be 
seasonally adjusted to minimize over-saturation potential particularly in the 
winter (rainy) season. 

e. All yard and roof drains should be periodically checked to verify they are not 
blocked and flow properly.  This may be accomplished either visually or, in the 
case of subsurface drains, by placing a hose at the inlet and checking the outlet for 
flow. 

 
13. Recommended Observation and Testing During Construction 
 

The following tests and/or observations by the Geotechnical Consultant are 
recommended: 
 
a. Observation and testing of grading. 
 
b. Shoring installation. 
 
b. Foundation excavations prior to placement of forms and reinforcement. 
 
c. Utility trench backfill. 

 
d. Retaining wall subdrains and backfill. 

 
e. Concrete flatwork subgrade. 

 
14. Grading and Foundation Plan Review 
 

Grading and foundation plans should be reviewed by the Geotechnical Consultant to 
confirm conformance with the recommendations presented herein or to modify the 
recommendations as necessary. 
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INTRODUCTION 

 

The Water Quality Technical Report (WQTR) preparation is required under the City of San 
Diego’s Storm Water Management and Discharge Control Ordinance (San Diego Municipal 
Code Section 43.03, et seq.). The purpose of this WQTR is to address the water quality 
impacts from the proposed construction associated with the “B” Street Small Lot Subdivision 
Project located on a portion of Block 63, Morse’s Subdivision of Pueblo Lot 1150 and a 
Portion of Pueblo Lot 1151, Map No. 547, in the City of San Diego.  Best Management 
Practices (BMPs) will be utilized to provide compliance with the Construction Storm Water 
BMP Performance Standards. The WQTR is subject to revisions as needed. 
 

1.0 PROJECT DESCRIPTION 

The Golden Hill Row Homes Project is located on a portion of Block 63, Map No. 547, a 
0.589 acre parcel, in the City of San Diego, westerly of a vacated portion of 29th Street, 
between a vacated alley and “B” Street. This project will involve the extension of an existing 
36” storm drain and construction of an 11 Lot Small Lot Subdivision including the 
construction a driveway, sewer and water facilities, site walls and offsite construction of 
curb, gutter and sidewalk to replace that which exists.   
 
Topography and Land Use 
The project area is characterized by multi-residential properties. Prior to development there 
is no onsite impervious surface (0% of site) and following development there will be 0.352Ac 
of impervious surface (59.8% of site). The site is drained by the storm drain system located 
in the drainage basin southeasterly of the site which contains a City of San Diego public 
storm drain inlet. 
 

1.2 Hydrologic Unit Contribution 

The “B” Street Small Lot Subdivision  project is located in the Pueblo Watershed and in the 
San Diego Mesa Hydrologic Area (908.2), Cholla Hydrologic Sub-Area 908.22 and 
represents less then 0.003% of the watershed area.  The site drains southeasterly into City 
of San Diego inlet located just northerly of “C” Street, easterly of vacated 29th Street and 
continues southerly within the public storm drain system to the bay. The proposed 
improvements will not materially change the volume of flow into the public storm drain 
system.   
 
1 WATER QUALITY ENVIRONMENT  

2.1 Beneficial Uses 

The beneficial uses for the hydrologic unit are included in Tables 1.1 and 1.2. These tables 
have been extracted from the Water Quality Control Plan for the San Diego Basin. 
 
MUN – Municipal and Domestic Supply: Includes uses of water for community, military, or 
individual water supply systems including, but not limited to, drinking water supply. 
AGR - Agricultural Supply: Includes uses of water for farming, horticulture, or ranching 
including, but not limited to, irrigation, stock watering, or support of vegetation for range 
grazing. 
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IND – Industrial Services Supply: Includes uses of water for industrial activities that do not 
depend primarily on water quality including, but not limited to, mining, cooling water supply, 
hydraulic conveyance, gravel washing, fire protection, or oil well re-pressurization. 
REC1 – Contact Recreation: Includes uses of water for recreational activities involving 
body contact with water, where ingestion of water is reasonably possible. These uses 
include, but are not limited to, swimming, wading, water-skiing, skin and SCUBA diving, 
surfing, white water activities, fishing, or use of natural hot springs. 
REC2 – Non-Contact Recreation: Includes the uses of water for recreational involving 
proximity to water, but not normally involving body contact with water, where ingestion of 
water is reasonably possible. These uses include, but are not limited to, picnicking, 
sunbathing, hiking, camping, boating, tide pool and marine life study, hunting, sightseeing, 
or aesthetic enjoyment in conjunction with the above activities. 
WARM – Warm Freshwater Habitat: Includes uses of water that support warm water 
ecosystems including, but not limited to, preservation or enhancement of aquatic habitats, 
vegetation, fish or wildlife, including invertebrates. 
WILD – Wildlife Habitat: Includes uses of water that support terrestrial ecosystems 
including, but not limited to, preservation and enhancement of terrestrial habitats, 
vegetation, wildlife, (e.g., mammals, birds, reptiles, amphibians, invertebrates), or wildlife 
water and food sources. 
 
2.1.1 Inland Surface Waters 

Inland Surface waters have the following beneficial uses as shown on table 1.1 
 
 Table 1.1 Beneficial Uses for Inland Surface Waters 

Hydrologic 
Unit 

Number 

M
u
n 

I
n
d 

R
e
c
1 

R
e
c
2 

W
a
r
m 

W
i
l
d 

908.2 - - x x x x 

 
2.1.2 Groundwater 

Groundwater beneficial uses includes agricultural and potentially municipal and industrial. 
 
Tab le 1.2 Beneficial Uses for Groundwater 

Hydrologic 
Unit Number 

M
u
n 

A
g
r 

I
n
d 

908.2 x - - 

 
 * Excepted from Municipal 

x Existing Beneficial Use 
0 Potential Beneficial Use 
-  None Reported 
2.2 303(d) Status 

According to the California 2010 303d list published by the San Diego Regional Water 
Quality Control Board the nearest impaired water body is the San Diego Bay impaired by 



6 

coliform bacteria, benthic community effects, copper and  sediment toxicity.  The San Diego 
Bay is approximately 1 mile southwesterly of the project and the project does not directly 
discharge into the San Diego Bay. Runoff is comingled with that from the public storm drain. 
 
3.0 CHARACTERIZATION OF PROJECT RUNOFF 
  
3.1  Existing and Post-Construction Drainage 

Runoff from the area of the project and a large area northerly and westerly of the site is 
conveyed to a basin that is located adjacent to the project. The basin is located easterly and 
southerly of the site. Following construction this drainage pattern will persist. The runoff 
conveyed to the basin is picked up by a City of San Diego storm drain and conveyed 
southerly where it eventually enters San Diego Bay. Runoff offsite (westerly) will be 
conveyed to the basin after flowing over a concrete alley westerly of the site and then over a 
permeable paving improved sewer easement at the southern boundary of the project, which 
also acts as access for units 3-6 and 10-11. Each lot will have s separate Filterra 
Bioretention Unit to treat runoff from its impervious area. Lot 7’s unit will also treat runoff 
from the driveway for Lots, 8 and 9 and Lot’s 11 unit will treat runoff from the driveway 
fronting Lots 1, 2, 3, 10 and 11 and portions of the driveway fronting lots 4, 5 & 6. Runoff 
from the remaining permeable surfaces of the site will be conveyed to the southeasterly 
basin, as well.  
 
This neighborhood is primarily improved with multi-family residences but the project site 
itself is unimproved so the runoff coefficient selected for the pre-construction site evaluation 
is C=0.45. Post-construction the entire area is evaluated using a runoff coefficient of C = 
0.70. The area of the pre and post-construction analysis is the same and the runoff 
coefficient changes resulting in a change in runoff from 0.90 cfs pre-construction to 1.40 cfs 
post-construction. 
 

Since the project does use proper Energy Dissipation and does directly discharge to 
a hardened (engineered) conveyance system to an Exempt System (Nodes1,2.3.4.5.6.7.8) it 
is exempt from hydromodification requirements (Nodes are from  Figure 4-1 of Storm Water 
Standards Manual). See attached drainage study for the current project. In Appendix “C” 
and “D” for the current project the basin adjacent to the property and the channel at Highway 
94, 29th Street and an alley provides analysis and evidence to support the exemption by 
demonstrating these areas are hardened conveyance locations. The analysis also notes that 
both the basin and channel have conveyed large volumes of public runoff for many years 
(part of it since the 1920’s) and is not subject to erosion from the volumes and velocities 
shown to exist in each location. 
 
The most restrictive portion of this conveyance system is capable of conveying the 
anticipated 10 year return frequency storm. 
 
The Rational Method was used to calculate the anticipated flow for the 100-year storm 
return frequency event using the method outlined in the City of San Diego Drainage Design 
Manual.  
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 A detailed description of the drainage patterns and flows are discussed and demonstrated 
in the Drainage Study and were developed using the City of San Diego Drainage Design 
Manual rational method. See attachment “D”.  
 
3.2 Post-Construction Expected Discharges   
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General Project 
Categories 

Gen
eral 
Poll
utan

t 
Cate
gori
es 

 

 

Sediments 

 

 

Nutrients 

 

Heavy 
Metals 

 

Organic 
Compounds 

Trash 
& 

Debris 

Oxygen 
Demanding 
Substances 

 

Oil & 
Grease 

Bacteria 
& 

Viruses 

 

 

Pesticides 

Detached 
Residential Housing 
Development 

 

 

X 

 

 

X 
  

 

 

X 

 

 

X 

 

 

X 

 

 

X 

 

 

X 

Attached Residential 
Development 

 

X 

 

X 
   

X 

 

P
(1) 

 

P
(2) 

 

P 

 

X 

Commercial 
Development 

 

P
(1) 

 

P
(1) 

 

X 

 

P
(2) 

 

X 

 

P
(5) 

 

X 

 

P
(3) 

 

P
(5) 

Industrial 
Development 

 

X 
  

X 

 

X 

 

X 

 

X 

 

X 
  

Automotive Repair 
Shops 

   

X 

 

X
(4)(5) 

 

X 
  

X 
  

 

Restaurants 
     

X 

 

X 

 

X 

 

X 

 

P
(1) 

Steep Hillside 
Developments 

 

X 

 

X 
   

X 

 

X 

 

X 
  

X 

 

Parking Lots 

 

P
(1) 

 

P
(1) 

 

X 
  

X 

 

P
(1) 

 

X 
  

P
(1) 

Streets, Highways & 
Freeways 

 

X 

 

P
(1) 

 

X 

 

X
(4) 

 

X 

 

P
(5) 

 

X 

 

X 

 

P
(1) 

Retail Gasoline 
Outlets (RGO) 

   

X 

 

X 

 

X 

 

X 

 

X 
  

X = anticipated  

P = potential 

(1.1.1) A potential pollutant if landscaping exists on-site. 

(1.1.2) A potential pollutant if the project includes uncovered parking areas. 

(1.1.3) A potential pollutant if land use involves food or animal waste products. 

(1.1.4) Including petroleum hydrocarbons. 

(1.1.5) Including solvents. 
 

 

3.3 Soil Characteristics 

The project will not have any new slopes with a gradient greater then 2:1.  The site will 
include landscaping following construction.  
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4.0 MITIGATION MEASURES TO PROTECT WATER QUALITY 

To address water quality for the project, BMPs will be implemented during construction and 
post-construction. The answers to questions on the Storm Water Applicability Checklist 
have resulted in the determination that this project is subject to Priority LID BMP 
requirements. 
 
LOW-IMPACT DEVELOPMENT DESIGN PRACTICES 

 

1. Optimize the Site Layout 

This project uses the existing topography to reduce the need for extensive grading. 
Primarily, that portion of the site that was previously graded is proposed to be developed. 
The basin portion of this site is not proposed to be disturbed by this project. The area of 
proposed development does not fall under the Environmentally Sensitive Lands regulations.  
 
Natural vegetation is not proposed to be disturbed by this project and will be protected. 
There are no wetlands, creeks or riparian habitat onsite or near the site. The basin area is 
not to be disturbed. 
 
No hillsides are being disturbed by this development. 
 
There are no high infiltration capacity soils onsite in which to locate storm water treatment 
facilities. 
 
Runoff from the site is not directed to highly erosive potential soils. Runoff is conveyed to a 
rip rap energy dissipater. The offsite alley portion of the development will convey runoff to 
an energy dissipater before it is conveyed to the basin area. That portion of the site that is to 
be developed and previously conveyed runoff to the basin will continue to be conveyed to 
the basin. 
  
Some areas of vegetation are being conserved and not being developed.  
 
2. Minimize Impervious Footprint 

This project proposes the use of the site topography that will limit the change in 
imperviousness and quantity of grading. Portions of the proposed development utilize 
pervious paving to help limit the increase in impervious surfaces 
 
Impermeable surfaces will be drained to a appropriately sized Filterra “Roof Drain” Units 
(biofiltration) that will convey filtered runoff to the proposed rip rap energy dissipater.  
There are no streets, sidewalks or parking lot aisles to be constructed with minimum widths 
proposed for this project. 
 
The project is for 11 single-family residences and does propose a shared driveway. 
 
There are no parking lots proposed for this project. 
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Parking will be within enclosed garages.  
 
The landscape design utilizes extensive vegetated and permeable surfaces. 
 
Permeable pavement is proposed as a part of the design of this project 
 
Vegetated roofs are not proposed for this site. 
 
The project is designed to include landscaping and pervious paving. These elements serve 
to reduce the site’s potential imperviousness and decrease runoff. 
 
 
3. Disperse Runoff to Adjacent Landscaping 

 
Rooftops and impervious paving are designed to convey their runoff to the Filterra Unit. 
Vegetated areas, being self-treating,  convey their runoff directly to the basin. 
 
Areas of newly developed roof and hardscape are proposed to have their runoff directed to 
Filterra Unit. 
 
There are no roadway sections to be directed to pervious areas. 
 
There are proposed landscaped areas but the structure of the soil will not allow infiltration. 
Drainage from the driveways and impervious portions of the project will be conveyed to the  
Filterra Units, to be treated. 
 
There are some specific depressed landscaping areas in the center of the project that will 
allow runoff to flow over landscaping. 
 
Rooftops are proposed to drain to Filterra Units. The site is not suitable for infiltration nor 
percolation. Areas of landscaping allow for treatment of runoff before it leaves the site. 
Impervious site improvements are “broken up” and separated by landscape areas which 
allow for runoff from the pervious areas to flow though these areas before leaving the site. 
Walkways are pervious and designed to allow for runoff to flow to landscaped areas. The 
proposed site improvements do not contain all directly connected impervious areas. Some 
areas of landscaping and planter construction are interspersed with impervious areas. 
 

4. Construction Considerations 

 
Landscaped areas will be minimally compacted. 
 
Soil amendments will be considered by the project landscape architect, as appropriate. 
 
Landscaped area shall be scarified at least 6 inches into the subsoil to avoid stratified layers 
below the topsoil layer. 
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The San Diego Landscape regulations will be adhered to and topsoil improvements will be 
implemented, where necessary, to improve the soil’s capacity to retain moisture and reduce 
runoff from the water quality design storm. 
 

5. Additional Considerations 

 
The use of drought tolerant vegetation is a part of the proposed landscape plan. There are 
no permanent channel crossings as a part of this project. 
 
Energy dissipaters are proposed for this site and will promote sheet flow dispersal of runoff. 
 
Buffer Measures 
 
While there is a drainage basin adjacent to the project site it is not a natural water body and 
so a buffer is not required to be provided. The basin area is generally nearly dry and only 
conveys significant runoff during storms. There are no aquatic resources within the basin. 
The project is protected from overflow from the basin (flood elevation of 171.41’ (see 
previous drainage study)) by the finish floors being higher than the flood elevation. Even if 
the outlet from the basin should become plugged the basin will overtop at an elevation of 
180, still below the finish floor elevations of the units. 
 
SOURCE CONTROL BMPs 
Source control BMPs will be selected that are feasible for the site. Post project runoff 
volumes and peak flows from a water quality design storm cannot be infiltrated onsite due to 
proximity to the building of areas that could be meet design requirements and is not 
recommended by the project geotechnical consultant  The actual treatment of water quality 
volume of water is through filtering in a Filterra Unit. 
 
1. Maintenance Bays  
 
There are no maintenance bays proposed for this project. 
 
2. Vehicle and Equipment Wash Areas  
 
There are no vehicle and equipment wash areas proposed for this project. 
 
3. Outdoor Processing Areas  
 
There are no outdoor processing areas proposed for this project. 
 
4. Retail and Non-Retail Fueling Areas  
 
There are no fueling areas proposed for this project. 
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5. Steep Hillside Landscaping  
  
There are no steep hillsides that exist onsite, to be disturbed. Consideration for any 
inadvertently disturbed areas will include vegetation using deep-rooted, drought tolerant 
and/or native plant species, in accordance with the Landscape Technical Manual. 
 
6. Efficient Irrigation Systems and Landscape Design  
 
Rain shutoff devices will be used in all landscaped areas that use irrigation located onsite. 
They will prevent irrigation during and after precipitation events. 
 
Irrigation contribution to dry-weather runoff will by not allowing irrigation spray patterns to fall 
on paved surfaces or drain inlets.  
 
The landscaped areas will include separate irrigation systems, as appropriate, to address 
specific water requirements. 
 
Flow reducers and shutoff valves will be used, as appropriate to control water loss in the 
event of a break in the irrigation system. 
 
Rain shutoff devices will be used in all landscaped areas that use irrigation located onsite.  
 
Inlets within lawn areas will be minimized and/or will include a non-turf buffer around the 
inlet to minimize or eliminate the transport of lawn care products. 
 
7.  Design Trash Storage Areas  
 
There is a planned separate covered and paved trash storage area. The some trash 
containers will be contained within the proposed garages and will prevent rainfall intrusion. 
 
A roof or awning is not required as the project is not a high usage trash area or high-density 
residential development with exposed trash areas. 
 

8. Design Outdoor Material Storage Areas  
 

There are no outdoor storage areas proposed for this project. 
 
9. Loading Docks  
 
There are no loading docks proposed for this project. 
 
 
10. Integrated Pest Management 
  
It is not anticipated that there will be a need for pesticides on site but if needed they will be 
used sparingly and will utilize biological controls and habitat manipulation as well as 
consideration of pest resistant vegetation use. 
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The owners are directed to http://www.ipm.ucdavis.edu/WATER/U/index.html to obtain 
educational information materials concerning pests. These materials will address (1) 
Keeping pests out of buildings and landscaping using barriers, screens and caulking; (2) 
Physical pest elimination techniques, such as, weeding, squashing, trapping, washing or 
pruning out pest; (3) Relying on natural enemies to eat pests; (4) Proper use of pesticides 
as a last line of defense. 
 
11. Public Storm Water Conveyance System Stamping and Signage 
 
There will not be any storm water conveyance systems that will be publicly available that 
could be stamped with prohibitive language concerning dumping. 
 
12. Fire Sprinkler System Discharges 
 
There are proposed Fire Sprinkler systems that could require discharge to sanitary sewer 
due to operational maintenance and testing in this multi-family project.  
 
13. Air Conditioning Condensate 
 
Air Conditioning Condensate will be conveyed to the sanitary sewer. 
 
14. Non-Toxic Roofing Materials 
 
Non-Toxic Roofing Materials are proposed for use onsite. 
 
15. Other Source Control Requirements 
 
Landscape and Grading Plans shall require implementation of post-construction soil 
stabilization practices and construction shall be performed in conformance with those plans. 

Pet Waste collection dispensers are not applicable to this project. 

There are no high pedestrian traffic areas requiring trash receptacles for this project. 

 

BMPs Applicable to Individual Priority Projects 

This project is not a candidate for infiltration of runoff because the geotechnical consultant 
has determined the site is not appropriate for infiltration. This eliminates use of the 
infiltration BMPs listed below including; Infiltration Basin, Bioretention Basin, Constructed 
Wetlands, Extended Detention Basins, Dry Well. The area and slope requirements for 
Cistern Plus Bioretention, Vegetated Swales and Strips and Flow Through Planters prohibit 
their use. The other BMPs are not supported for LID management. 

Priority Development Projects are subject to Low-Impact Development design standards in 
an attempt to mimic predevelopment hydrologic conditions. This project proposes the use of 
a Filterra “Roof Drain” Unit system to address LID.  

Trees and plants will also be incorporated in the site design.  

http://www.ipm.ucdavis.edu/WATER/U/index.html
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4.1 Construction BMPs 

BMPs that will be utilized during the Grading/Construction include the following: 
 
 Silt Fence  Gravel Bag Berm 

 Street Sweeping and Vacuuming  Storm Drain Inlet Protection 
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 Material Delivery and Storage   Stockpile Management 

 Spill Prevention and Control   Solid Waste Management 

 Concrete Waste Management  Stabilized Construction Entrance

 Water Conservation Practices  Vehicle and Equipment Maintenance   

 
Construction BMPs for this project will be selected, constructed, and maintained so as to 
comply with all applicable ordinances and guidance documents. 
 

4.2 Post-construction BMPs 

Pollutants of concern as noted in section 3 will be addressed through three types of BMPs. 
These types of BMPs are site design, source control and treatment control. Design and 
Source Control BMPs have been discussed above.   
  
4.2.1 Treatment Control BMPs 

The following treatment control BMPs will be implemented to address water quality: 
 

 Filterra Bioretention System 
 
The FilterraTM treatment system is a manufactured bioretention stormwater best 
management practice (BMP) that filters stormwater runoff from impervious 
surfaces (roadways, parking lots and roof tops). The FilterraTM treatment system 
consists of a concrete container filled with an engineered soil filter media, a 
mulch layer, an under-drain system and a tree, shrub or other plant selection. 
This filtration system can be integrated into the site design of both new 
development and redeveloped projects. Runoff drains directly from the 
impervious surface, through the filter media, and then out of the container 
through the under drain system to be discharged to a receiving system or 
infiltrated into the surrounding soil. 
 
The Filterra Bioretention Sytem has a evaluation grade of “B” in the City of San Diego 
Evaluation and Selection of Proprietary Treatment Control BMPs (Draft Report) and is listed 
as having “Medium” removal efficiency for Sediment, Trash, Metals ( aluminum, copper, 
lead and nickel), Bacteria, Oils & Grease, Organics and Nutrients (nitrogen & NH3). 
 
 
 
 
 
► DETAILS 
 
FilterraTM can serve as a water quality BMP in areas where discharge of 
stormwater runoff into the sub-soils is not desired (e.g., gas stations and karst 
soils). An under drain system is used to convey filtered runoff to an adjacent 
drainage system. Where soils are permeable and ground water recharge is 
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desirable FilterraTM can be designed to infiltrate highly treated water into the 
subsurface. It can be used as a filter only or as a combination filter and infiltration 
device. FilterraTM is generally not used for attenuation of large volumes of runoff 
for stream channel erosion control and flood control purposes. However, some 
degree of volume / flow reduction can be achieved by combining this filter system 
with an adjacent under ground storage / detention system (gravel trench or 
pipes). Such a combined system may be useful for urban retrofit projects to 
address problems associated with combined sewer overflows or for stream 
protection.   
 
FilterraTM takes up little space (surface area or depth) and can be used in any 
type of urban or suburban commercial, industrial or residential development. 
FilterraTM is a suitable device for urban retrofit due to its flexible design, sizing 
criteria and concrete container and easy drop in place construction, it can be 
installed within the green space or streetscapes of redevelopment projects. 
FilterraTM can be modified to fit any curb line as a drop inlet along roadways, 
parking lots, or pedestrian plaza areas. An adjacent drainage conveyance system is 
necessary in order to connect the under-drain system, and 
accept large storm bypass flows. 
 
It is designed to be used where runoff is likely to contain high concentrations of 
urban pollutants such as heavy metals, oil, and organics (such as gas stations, 
maintenance facilities and roadways). The system can be used alone or in 
combination with other BMP’s. When used alone, pretreatment is not necessary 
as the system is designed to operate effectively without clogging from typical 
urban runoff concentrations of sediment and other particulate matter. The nature 
of the surface mulch and engineered filter media is such that particles become 
entrained into the mulch / filter media itself without clogging at the surface. The 
plant root system also keeps the soil open and free from clogging. As long as the 
manufacturer’s operating and maintenance procedures are followed the filter 
device is projected to work for 20 years or more without replacement of the filter 
media or plant material. 
 
 
► APPLICATIONS 
 
Site Conditions 
 
The enclosed non-permeable concrete container makes FilterraTM suitable for 
situations where infiltration is undesirable or not possible. These situations would 
include: karst topography, high groundwater conditions, close proximity to 
buildings, steep slopes, contaminated soils, brownfields sites, highly 
contaminated runoff or where chemical or oil spills are likely (maintenance 
facilities, industrial and gas stations). For “hot spots” where chemical spills are 
likely, the system can be fitted with a valve to quickly close the discharge drain 
pipe isolating the spill in the concrete container and filter media for easy cleanup, 
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removal and replacement. Where FilterraTM is being used to provide a combination of 
filtration and infiltration into the adjacent soils, planning considerations should include 
unique site conditions such as soil permeability, seasonal high groundwater table, depth 
to bedrock, karst topography, etc. Soil permeability will determine the degree to 
which it can be used as an infiltration device.  
 
Developed Conditions 
 
FilterraTM is highly adaptable and can be used for most developments. Since the 
filter is contained in a concrete box it can be built in and around roadways 
sidewalks buildings and parking lots. It can be installed on many slope 
conditions typical of parking lots and roadways. In highly urban areas it is 
possible to use it in the design of an entire streetscape converting the typical 
non-functional streetscape into one large vegetated filter treatment device. 
 
Location Guidelines 
 
FilterraTM is best incorporated into the overall site, or streetscape or parking lot 
landscaping plan. The individual box locations represent a combination of 
drainage considerations (based on final grades and water quality requirements), 
desired aesthetics, and minimum landscaping requirements, and must be 
coordinated with the design of the drainage infrastructure.  
 
Aesthetic Considerations 
 
Aesthetic considerations must be evaluated early in the site planning process. 
While topography and hydraulic considerations may dictate the general 
placement of each structure, overall aesthetics of the site should be integrated 
into the site plan and stormwater concept plan from their inception. Both the 
stormwater engineer and the Landscape Architect must participate during the 
layout of facilities and infrastructure to be placed on the site. 
 
Sediment Control 
 
Similar to bioretention basins and sand filters, FilterraTM if installed prior to full 
site stabilization and without proper inlet protection will become choked with 
sediment from upland construction operations, rendering it inoperable from the 
outset. Simply providing inlet protection or some other filtering mechanism during 
construction will not adequately control the sediment. One large storm may 
completely clog the soil media, requiring immediate maintenance. 
 
FilterraTM should be installed AFTER the site work is complete and stabilization 
measures have been implemented. (External and adjacent drainage and conveyance 
systems are typically built along with the site utilities and other infrastructure, and 
later connected to the boxes when installed. If this is not possible, strict 
implementation of E&S protective measures must be installed and maintained in order 
to protect the filter media from premature clogging and failure. 
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In general, bioretention has proven successful in part because of the relatively 
small surface area, low construction costs and ease of maintenance. FilterraTM 
provides these same benefits. 
 
 Bioretention Practices establishes a target ratio of bioretention surface area to contributing 
impervious area of 2.5%. The manufacturer of FilterraTM in cooperation with the University of 
Virginia has conducted research to optimize the flow / pollutant removal characteristics of 
the filter media to significantly reduce this ratio. The patented filter media has both 
high flow rates and high pollutant removal capabilities. To establish the sizing criteria the 
manufacturer has examined the rainfall distribution and frequency data from the mid-Atlantic 
region to size the filter surface area to treat 90% of the total annual rainfall volume. Pollutant 
removal data was also related to the filter surface area and drainage area relationships. The 
optimum filter surface area to drainage area ratio is 0.33%. For example, the required 
minimum size filter for ¼ acre of impervious surface would be 36 square feet of filter surface 
area or one 6 ft. by 6 ft. filter box. 
 
The pollutant removal rates for FilterraTM also vary as a function of the filter 
surface area to drainage area. At the minimum 0.33% ratio filtering 90% of the 
annual runoff the expected pollutant removal rates are shown below. It is not 
recommended that a ratio of less than 0.33% be used. 
 
Expected Pollutant Removal (@ 0.33% filter surface area / drainage area) 
 
Total Suspended Solids Removal = 85% 
Total Phosphorous Removal = 74% 
Total Nitrogen Removal = 68% 
Total Metal Removal = 82% 
 
Higher pollutant removal rates are possible by increasing the ratio of filter surface 
area to drainage area. See the manufactures detailed calculations for sizing and 
pollutant removal on their web site at: http://www.americastusa.com/filterra.html. 
Local jurisdictions may want to consider achieving the highest pollutant removals 
possible to protect water supplies (surface and ground water) or sensitive water 
bodies and streams. This may be achieved with FilterraTM by increasing the filter 
surface area to drainage area ratio. 
 
However it is well documented that the pollutant removal efficiency of a filter 
device varies with the concentration of pollutants in the inflow (the higher the 
pollutant levels are in the inflow the higher the pollutant removal rates will be). In 
order to account for this variability in efficiency, the maximum allowable pollutant 
removal rates for FilterraTM are as follows: 
 
Maximum Pollutant Removal Rates 
 
Total Suspended Solids Removal = 90% 
Total Phosphorous Removal = 80% 
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Total Nitrogen Removal = 65% 
Total Metals Removal = 85% 
 
The Filterra® media has been TAPE and TARP tested and approved. 
 
TAPE 
 
The Washington State Department of Ecology (DOE) has now approved the Filterra® 
Bioretention System for General Use Level Designation (GULD) for TSS, oil and 
grease, and enhanced dissolved metals. This state approval recognizes Filterra as a 
proven, effective solution to mitigate unwanted pollutants from stormwater runoff. In 
additional, Filterra® has also achieved Conditional Use Level Designation (CULD) for 
Total Phosphorus removal.  
 
Widely regarded as the industry’s most stringent testing standard, Filterra® 
successfully completed the Technology Assessment Protocol for Ecology (TAPE) 
Process in Washington State. The program was accomplished by Filterra through 
third party support, verification and endorsement; a decision backed by extensive lab 
testing as well as years of tested site-based performance. 
 
TARP 
 
In addition to TAPE approval, the Filterra® Bioretention System has been approved 
for stand alone applications in Maryland and Virginia through University of Virginia 
laboratory and field third party monitoring under the Technology Acceptance and 
Reciprocity Partnership (TARP) protocol. This study was subsequently published in 
the Journal of Environmental Engineering and Management in 2007 
 
Configuration  
 
General 
 
The design of FilterraTM shall be in accordance with manufacturers specifications. 
The designer is not only responsible for selecting the appropriate components for 
the particular design but also for ensuring long-term operation. 
 
Sizing Methodology 
 
The designer must verify that FilterraTM has been sized and installed in 
accordance with the manufacturer's specifications. The distribution and sizing of 
the system of filters should be in accordance with the manufacturer’s 
recommendations to achieve the most cost-effective treatment practicable while 
satisfying the performance-based or technology-based water quality criteria. 
Typical development / redevelopment streetscape or parking lot design will use 
a minimum of one 6’x6’ filter box in an off-line configuration for every ¼ of 
drainage area, or a combination of boxes so as to maintain a 0.33% ratio of filter 
surface area to drainage area. 
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When designing the system, consideration must be given for overflows during 
major storm events. Once the filter flow capacity is exceeded a backflow 
condition develops forcing runoff to by-pass the filter. Overflows should be 
diverted to a safe conveyance device (inlet, swale or green space). 
 
Pretreatment 
 
Pretreatment is generally not necessary as the filter’s media, mulch and plant 
root system is designed to operate without clogging under normal conditions. 
Routine annual inspection and maintenance will ensure that the filter will operate 
for at least 20 years. Normal conditions mean a stabilized drainage area with 
typical concentrations of sediment and other urban pollutants. Follow the 
manufacturer's recommendations for unusual site conditions where high pollutant 
loads are expected. If it is installed when there is active construction within the   
drainage area the opening to the filter should be blocked off. Follow the 
manufacturer's recommendations on protection of the filter box and media during 
construction activities. 
 
 
Observation Well and Clean-out 
 
FilterraTM is typically delivered to the site completely assembled or assembled by 
the manufacturer at the site. The system comes with an observation well installed 
that can also be used as a clean out to remove any blockages in the under drain 
piping. 
 
Plant Materials 
 
The plant materials used for FilterraTM should follow the manufacturer’s 
recommendations. Generally, the manufacturer will provide and install the filter 
material and plants. The system can use typical readily available landscape plant 
materials. It is designed to use upland plants not wetland plants. FilterraTM 
provides a hydrologic regime where wetland plants will not survive and should 
not be used. The plants used for bioretention will also work for FilterraTM 
 
One of the advantages of this system is that it uses commonly available nursery 
stock plant materials so the end user can select from a wide range of plants to also 
achieve aesthetic and habitat values. The types of plants used will also determine 
the depth and design of the concrete container. The standard 6' x 6’ box is designed 
to accommodate a typical shrub, herbaceous material or a very small tree. If a 
standard street tree is used, the filter box must be larger to accommodate the 
larger root system, prevent wind throw and to ensure adequate filter surface area 
as the tree matures. A 9' x 12' box would be the minimum size needed for most 
street trees. In some cases the manufacturer may recommend a customized box 
size and configuration to accommodate special plant requirements, unique site 
conditions, water quality protection goals and ensure adequate performance. 
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Construction 
 
Accepted construction standards and specifications should be followed where 
applicable. Specifications and the work should conform to methods and 
procedures applicable to the installation of a prefabricated concrete box such as 
an inlet or other type container structure. The construction specification of the 
concrete container or use of an alternative material for the container should 
comply with the recommendations of the manufacturer and all applicable 
standards by the local or state approval authority. 
 
Sequence of Construction 
 
FilterraTM can be constructed and installed at any convenient time during the 
construction of the site or after the installation of the site's infrastructure as a 
“drop in place” devise. However, it should not be placed in service until the 
contributing drainage area has been stabilized. If the device is installed during 
the construction of the site’s infrastructure, the inlet opening must be protected 
from sediment. Follow the manufacturer’s recommendations on sediment / 
erosion protection. 
The specification for the construction of the system should state the following: 1) 
the earliest point at which the runoff can be safely directed to the device and 2) 
the means by which this “delay in usage” is to be accomplished. When the device 
is made operational will depend on a variety of unique site conditions and should 
be evaluated and determined on those conditions. 
 
Excavation 
 
When FilterraTM is to be used in conjunction with or as an infiltration device the 
preparation of the infiltration trench placement and type of stone used or filter 
fabric should conform to the Construction Specifications of on Infiltration 
Trenches. Placement of the filter box should be on an acceptable base (gravel, sand or 
compacted soil) to prevent the device from settling. The filter container should be backfilled 
and compacted in the same manner as any precast concrete structure. The under drain 
leaving the box and connecting to the receiving conveyance system should be appropriately 
supported to prevent deflection during backfilling operations and sealed at the 
connection points to prevent leakage. 
 
 
 
 
 
Summary Report 
 
Project Name: B Street Row Homes 
Project Location: “B” Street 
APNs:  539-521-01,02 
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Total Project Area: (0.589 Ac) 
 
I. Self-treating areas: 
 

DMA Name Area (Acres) 

DMA – D (Landscape)              0.269 Ac 

 

 

 

  

 

 
II. Self-retaining areas: 
 

DMA Name Area (square feet) 

None  

 

 
 
 
III. Areas draining to self-retaining areas: None 

 
 
 
IV. Runoff Flow Draining to IMPs: 
 

 

 

DMA   Area  Intensity   Runoff Volume  Filterra  Adequate 

                                 (Ac)                         (0.2 In/hr)     C = IxA       Treatment Volume 

 

  B (Lot 1) 0.028      0.2       0.006 cfs  0.038 cfs     Yes 

  C (Lot 2) 0.019      0.2       0.004 cfs  0.038 cfs     Yes 

  D (Lot 11/DW) 0.117      0.2       0.023 cfs  0.038 cfs     Yes 

  E (Lot 3) 0.020      0.2       0.004 cfs  0.038 cfs     Yes 

  F (Lot 4) 0.020      0.2       0.004 cfs  0.038 cfs     Yes 

  G (Lot 5) 0.019      0.2       0.004 cfs  0.038 cfs     Yes 

  H (Lot 6) 0.016      0.2       0.003 cfs  0.038 cfs     Yes 

   I (Lot 7/DW) 0.038      0.2       0.008 cfs  0.038 cfs     Yes 

  J (Lot 8)  0.014      0.2       0.003 cfs  0.038 cfs     Yes 

  K (Lot 9) 0.019      0.2       0.004 cfs  0.038 cfs     Yes 

  L (Lot 10) 0.010      0.2       0.002 cfs  0.038 cfs     Yes 

        Total Area      0.320  
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5.0 OPERATION AND MAINTENANCE PROGRAM 

Filterra Bioretention System 

Maintenance   
  
The manufacturer provides for the inspection, care and maintenance of the 
FilterraTM device for the first two years. After this initial two year period, the 
owner / operator of the system should follow all of the manufacturer’s 
maintenance and inspection guidelines. In general, annual routine inspection and 
maintenance activities required are of a similar nature to any landscaped area 
and would include removal of trash, debris and sediment, replenishment of the 
mulch, and care or replacement of plants. The plant material requires no special 
care or attention once it has acclimated. Annual maintenance and care of the 
plants in a 6’x6’ FT may require using one bag of mulch, a hand full of all purpose 
fertilizer (optional) and 20 minutes of time. Fertilization of the plants is optional 
since the system receives adequate nitrogen, organics and phosphorus from the 
runoff. During extreme droughts the plants may need to be watered in the same 
manner as any other landscape material. In the event of a chemical spill all of the 
soil and plants should be removed and properly disposed and replaced with new 
uncontaminated filter media and plants. 
 
 

Maintenance Responsibility 

The homeowners are ultimately responsible for the maintenance of the storm water 
facilities along with the required record-keeping. 
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6.0   ...............................................................................................SUMMARY/CONCLUSIONS  

 

This WQTR has been prepared in accordance with the City of San Diego Storm Water 
Standards (January 20, 2012 Edition) section of the Land Development Manual. This 
WQTR has evaluated and addressed the potential pollutants associated with this project 
and it effect on water quality. A summary of the facts and findings associated with this 
project and the measures addressed by this WQTR is as follows: 

 The beneficial uses for the receiving waters have been identified. None of these 
beneficial uses will be impaired or diminish due to the construction of this project. 

 The “B” Street Small Lot Subdivision project will not materially alter drainage 
patterns on the site. The ultimate discharge points will not change. The collection of 
runoff by the public storm drain system will increase nominally. 

 There will not be any open areas with exposed soil. A Filterra “Roof Drain” Unit 
will be used to filter impervious surface runoff intercepted onsite, including roof and 
surface drainage.  

 The filtration elements will treat runoff and will not convey the commonly 
expected pollutant discharges into the public storm drain system.  

 Runoff from the newly constructed impervious areas will be conveyed  to the 
public storm drain system under “C” Street and will then be conveyed after 
commingling with other public storm drain runoff, to the area southerly of the site and 
then to the San Diego Bay. 

 The attached site plan demonstrates the location of the Filterra Units. 

 The proposed construction BMPs address mitigation measures and will promote 
water quality and protection of water quality objectives and beneficial uses to the 
maximum extent practicable. 

 

 The proposed post-construction BMPs address mitigation measures to protect 
water quality and protection of water quality objectives and beneficial uses to the 
maximum extent practicable. 

 
Since the project does use proper Energy Dissipation (Node 2) and does directly 
discharge to a hardened (engineered) conveyance system to an Exempt System 
(Node 5) it is exempt from hydromodification requirements (Nodes are from  Figure 
4-1 of Storm Water Standards Manual). See attached Drainage Study. 
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 This Water Quality Technical Report has been prepared under the direction of 
the following Registered Civil Engineer. The Registered Civil Engineer attests to the 
technical information contained herein and the engineering data upon which 
recommendations, conclusions, and decisions are based. The selection, sizing and 
design of storm water treatment and other control measures in this report meet the 
requirements of Regional Water Quality Control Board Oder R9-2007-0001 and 
subsequent amendments. 
 
 
 
 
     
 ANTONY K. CHRISTENSEN, RCE 54021, EXP. 12-31-15 DATE 
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Silt Fence SE-l
Categories

Legend:

o Primary Category

l!l Secondary Category

EC

SE
TC

WE

NS

WM

Erosion Control

Sediment Control
Tracking Control

Wind Erosion Control
Non-Stonnwater
Management Control

Waste Management and
Materials Pollution Control

Description and Purpose
A silt fence is made of a woven geotextile that has been
entrenched, attached to supporting poles, and sometimes
backed by a plastic or wire mesh for support. The silt fence
detains water, promoting sedimentation of coarse sediment
behind the fence. Silt fence does not retain soil fine particles
like clays or silts.

Suitable Applications
Silt fences are suitable for perimeter control, placed below
areas where sheet flows discharge from the site. They could
also be used as interior controls below disturbed areas where
runoff may occur in the form of sheet and rill erosion and
around inlets within disturbed areas (SE-lO). Silt fences should
not be used in locations where the flow is concentrated. Silt
fences should always be used in combination with erosion
controls. Suitable applications include:

• At perimeter of a project.

• Below the toe or down slope of exposed and erodible slopes.

• Along streams and channels.

• Around temporary spoil areas and stockpiles.

• Around inlets.

• Below other small cleared areas.

Targeted Constituents

Sediment (coarse sediment) 0
Nutrients

Trash

Metals

Bacteria

Oil and Grease
Organics

Potential Alternatives

SE-5 Fiber Rolls

SE-6 Gravel Bag Benn SE-12
Manufactured Linear Sediment
Controls

SE-13 Compost Socks and Benns

SE-14 Biofiiter Bags

If User/Subscriber modifies this fact
sheet in any way, the CASQA
name/ago and footer below must be
removed from each page and not
appear on the modified version.

~--.,

~
CASQA
CAUFOIIN'IA STOIt,\lWATEK
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Silt Fence SE-l

Limitations
• Do not use in streams, channels, drain inlets, or anywhere flow is concentrated.

• Do not use in locations where ponded water may cause a flooding hazard.

• Do not use silt fence to divert water flows or place across any contour line.

• Improperly installed fences are subject to failure from undercutting, overtopping, or
collapsing.

• Must be trenched and keyed in.

• Not intended for use as a substitute for Fiber Rolls (8E-5), when fiber rolls are being used as
a slope interruption device.

• Do not use on slopes subject to creeping, slumping, or landslides.

Implementation
General
A silt fence is a temporary sediment barrier consisting ofwoven geotextile stretched across and
attached to supporting posts, trenched-in, and, depending upon the strength of fabric used,
supported with plastic or wire mesh fence. Silt fences trap coarse sediment by intercepting and
detaining sediment-laden runofffrom disturbed areas in order to promote sedimentation
behind the fence.

The following layout and installation guidance can improve performance and should be
followed:

• Silt fence should be used in combination with erosion controls up-slope in order to provide
the most effective sediment control.

• Silt fence alone is not effective at reducing turbidity. (Barrett and Malina, 2004)

• Designers should consider diverting sediment laden water to a temporary sediment basin or
trap. (EPA, 2012)

• Use principally in areas where sheet flow occurs.

• Install along a level contour, so water does not pond more than 1.5 ft at any point along the
silt fence.

• Provide sufficient room for nmoff to pond behind the fence and to allow sediment removal
equipment to pass between the silt fence and toes of slopes or other obstructions. About
1200 ft2 ofponding area should be provided for every acre draining to the fence.

• Efficiency of silt fences is primarily dependent on the detention time ofthe nmoffbehind the
control. (Barrett and Malina, 2004)

• The drainage area above any fence should not exceed a quarter of an acre. (Rule ofThumb­
10o-feet of silt fence per 10,000 square feet of disturbed area.) (EPA 2012)
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Silt Fence SE-l

• The maximum length ofslope draining to any point along the silt fence should be 100 ft per
foot of silt fence.

• Turn the ends ofthe filter fence uphill to prevent stormwater from flowing around the fence.

• Leave an undisturbed or stabilized area immediately down slope from the fence where
feasible.

• Silt fences should remain in place until the disturbed area draining to the silt fence is
permanently stabilized, after which, the silt fence fabric and posts should be removed and
properly disposed.

• J-Hooks, which have ends turning up the slope to break up long runs of fence and provide
multiple storage areas that work like mini-retention areas, may be used to increase the
effectiveness of silt fence.

• Be aware oflocal regulations regarding the type and installation requirements of silt fence,
which may differ from those presented in this fact sheet.

Design andLayout
In areas where high winds are anticipated the fence should be supported by a plastic or wire
mesh. The geotextile fabric ofthe silt fence should contain ultraviolet inhibitors and stabilizers
to provide longevity equivalent to the project life or replacement schedule.

• Layout in accordance with the attachedfigures.

• For slopes that contain a high number ofrocks or large dirt clods that tend to dislodge, it
may be necessary to protect silt fence from rocks (e.g., rockfall netting) ensure the integrity
of the silt fence installation.

Standard VB. Heavy Duty Silt Fence
Standard Silt Fence

• Generally applicable in cases where the area draining to fence produces moderate
sediment loads.

Heavy Duty Silt Fence
• Heavy duty silt fence usually has 1 or more of the following characteristics, not

possessed by standard silt fence.
o Fabric is reinforced with wire backing or additional support.
o Posts are spaced closer than pre-manufactured, standard silt fence products.

• Use is generally limited to areas affected by high winds.
• Area draining to fence produces moderate sediment loads.

Materials
Standard Silt Fence

• Silt fence material should be woven geotextile with a minimum width of36 in. The
fabric should conform to the requirements inASTM designation D6461.

• Wooden stakes should be commercial quality lumber ofthe size and shape shown on
the plans. Each stake should be free from decay, splits or cracks longer than the
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Silt Fence SE-l

thiclmess ofthe stake or other defects that would weaken the stakes and cause the
stakes to be structurally unsuitable.

• Staples used to fasten the fence fabric to the stakes should be not less than 1.75 in.
long and shouldbe fabricated. from 15 gauge or heavier wire. The wire used to fasten
the tops of the stakes together when joining two sections of fence should be 9 gauge
or heavier wire. Galvanizing ofthe fastening wire will not be required

Heavy-Duty Silt Fence
• Some silt fence has a wire backing to provide additional support, and there are

products that may use prefabricated plastic holders for the silt fence and use metal
posts instead ofwood stakes.

Installation Guidelines - Traditional Method
Silt fences are to be constructed on a level contour. Sufficient area should exist behind the fence
for ponding to occur without flooding or overtopping the fence.

• Atrench should be excavated approximately 6 in. wide and 6 in. deep along the line of the
proposed silt fence (trenches should not be excavated wider or deeper than necessary for
proper silt fence installation).

• Bottom of the silt fence should be keyed-in a minimum of12 in.

• Posts should be spaced a maximum of 6 ft apart and driven securely into the ground a
minimum of 18 in. or 12 in. belowthe bottom ofthe trench.

• When standard strength geotextile is used, a plastic or wire mesh support fence should be
fastened securely to the upslope side ofposts using heavy-duty wire staples at least 1 in.
long. The mesh should extend into the trench.

• When extra-strength geotextile and closer post spacing are used, the mesh support fence
may be eliminated.

• Woven geotextile should be purchased in a long roll, then cut to the length ofthe barrier.
When joints are necessary, geotextile should be spliced together only at a support post, with
a minimum 6 in. overlap and both ends securely fastened to the post.

• The trench should be backfilled with native material and compacted.

• Construct the length of each reach so that the change in base elevation along the reach does
not exceed 1/3 the height of the barrier; in no case should the reach exceed 500 ft.

• Cross barriers should be a minimum of1/3 and a maximum of1/2 the height of the linear
barrier.

• See typical installation details.at the end of this fact sheet.
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Silt Fence SE-l

Installation Guidelines - Static Slicing Method

• Static Slicing is defined as insertion ofa narrow blade pulled behind a tractor, similar to a
plow blade, at least 10 inches into the soil while at the same time pulling silt geotextile fabric
into the ground through the opening created by the blade to the depth ofthe blade. Once the
geotextile is installed, the soil is compacted using tractor tires.

• This method will not work with pre-fabricated, wire backed silt fence.

• Benefits:

o Ease of installation (most often done with a 2 person crew).

o Minimal soil disturbance.

o Better level of compaction along fence, less susceptible to undercutting

o Uniform installation.

• Limitations:

o Does not work in shallow or rocky soils.

o Complete removal ofgeotextile material after use is difficult.

o Be cautious when digging near potential underground utilities.

Costs
• It should be noted that costs vary greatly across regions due to available supplies and labor

costs.

• Average annual cost for installation using the traditional silt fence installation method
(assumes 6 month useful life) is $7 per linear foot based on vendor research. Range ofcost
is $3.50 - $9.10 per linear foot.

Inspection and Maintenance
• BMPs must be inspected in accordance with General Permit requirements for the associated

project type and risk level. It is recommended that at a minimum, BMPs be inspected
weekly, prior to forecasted rain events, daily during extended rain events, and after the
conclusion of rain events.

• Repair undercut silt fences.

• Repair or replace split, tom, slumping, or weathered fabric. The lifespan ofsilt fence fabric
is generally 5 to 8 months.

• Silt fences that are damaged and become unsuitable for the intended purpose should be
removed from the site ofwork, disposed, and replaced with new silt fence barriers.

• Sediment that accumulates in the BMP should be periodically removed in order to maintain
BMP effectiveness. Sediment should be removed when the sediment accumulation reaches
1/3 of the barrier height.

• Silt fences should be left in place until the upgradient area is permanently stabilized. Until
then, the silt fence should be inspected and maintained regularly.
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Silt Fence SE-l

• Remove silt fence when upgradient areas are stabilized. Fill and compact post holes and
anchor trench, remove sediment accumulation, grade fence alignment to blend with adjacent
ground, and stabilize disturbed area.

References
Manual ofStandards of Erosion and Sediment Control Measures, Association of BayArea
Governments, May 1995.

Monitoring Data on Effectiveness ofSediment Control Techniques, Proceedings ofWorld Water
and Environmental Resources Congress, Barrett M. and Malina J. 2004.

National Management Measures to Control Nonpoint Source Pollution from Urban Areas,
United States Environmental Protection Agency, 2002.

Proposed Guidance Specifying Management Measures for Sources of Nonpoint Pollution in
Coastal Waters, Work Group-Working Paper, USEPA, April 1992.

Sedimentation and Erosion Control Practices, and Inventory ofCurrent Practices (Draft),
USEPA, 1990.

Southeastern WISCOnsin Regional Planning Commission (SWRPC). Costs ofUrban Nonpoint
Source Water Pollution Control Measures. Technical Report No. 31. Southeastern Wisconsin
Regional Planning Commission, Waukesha, WI. 1991.

Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State ofCalifornia Department ofTransportation (Caltrans), March 2003.

Stormwater Management Manual for The Puget Sound Basin, Washington State Department of
Ecology, Public Review Draft, 1991.

U.S. Environmental Protection Agency (USEPA). Stormwater Best Management Practices: Silt
Fences. U.S. Environmental Protection Agency, Office ofWater, Washington, DC, 2012.

U.S. Environmental Protection Agency (USEPA). Stormwater Management for Industrial
Activities: Developing Pollution Prevention Plans and Best Management Practices. U.S.
Environmental Protection Agency, Office ofWater, Washington, DC, 1992.

Water Quality Management Plan for the Lake Tahoe Region, Volume IT, Handbook of
Management Practices, Tahoe Regional Planning Agency, November 1988.

Soil Stabilization BMP Research for Erosion and Sediment Controls: Cost Survey Technical
Memorandum, State of California Department ofTransportation (Caltrans), July 2007.

Erosion and Sediment Control Manual, Oregon Depamnent ofEnvironmental Quality, February
2005·
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Silt Fence SE-l
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Silt Fence
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Gravel Bag Berm SE-6

Categories

Legend:

o Primary Category

Il9 Secondary category

Targeted Constituents

Sediment 0
Nutrients

Trash

Metals

Bacteria
Oil and Grease

Organics

Erosion Control

Sediment Control

Tracking Control

Wind Erosion Control
Non-StonTlwater
Management Control

Waste Management and
Materials Pollution ControlWM

EC
SE
TC
WE

NS

Suitable Applications
Gravel bag berms may be suitable:

Description and Purpose
A gravel bag berm is a series of gravel-filled bags placed on a .
level contour to intercept sheet flows. Gravel bags pond sheet
flow runoff, allowing sediment to settle out, and release runoff
slowly as sheet flow, preventing erosion.

• As a linear sediment control measure:

Below the toe of slopes and erodible slopes

As sediment traps at culvert/pipe outlets

Below other small cleared areas

Along the perimeter of a site

Down slope of exposed soil areas

Around temporary stockpiles and spoil areas

Parallel to a roadway to keep sediment offpaved areas

Along streams and channels

Potential Alternatives

SE-1 Silt Fence

SE-5 Fiber Roll

SE-8 Sandbag Barrier

SE-12 Temporary sm Dike

SE-14 Biofilter Bags

If User/Subscriber modifies this fact
sheet in any way, the CASQA
nameJIogo and footer below must be
removed from each page and not
appear on the modified version.

• As a linear erosion control measure:

Along the face and at grade breaks of exposed and
erodible slopes to shorten slope length and spread
runoff as sheet flow.

CAUfOItNlA STOIlM"""TEa
QI,.!,\llfl,\:-.sOCIAIIU:-'
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Gravel BaSI Berm SE-6

- At the top ofslopes to divert runoff away from disturbed slopes.

- As chevrons (small check dams) across mildly sloped construction roads. For use check
dam use in channels, see SE-4, Check Dams.

Limitations
• Gravel berms may be difficult to remove.

• Removal problems limit their usefulness in landscaped areas.

• Gravel bag berm may not be appropriate for drainage areas greater than 5 acres.

• Runoffwill pond upstream ofthe berm, possibly causing flooding ifsufficient space does not
exist.

• Degraded gravel bags may rupture when removed, spilling contents.

• Installation can be labor intensive.

• Durability ofgravel bags is somewhat limited and bags may need to be replaced when
installation is required for longer than 6 months.

• Easily damaged by construction equipment.

• When used to detain concentrated flows, maintenance requirements increase.

Implementation
General
Agravel bag berm consists ofa row ofopen graded gravel-filled bags placed on a level contour.
When appropriately placed, a gravel bag berm intercepts and slows sheet flow runoff, causing
temporary ponding. The temporary ponding allows sediment to settle. The open graded gravel
in the bags is porous, which allows the ponded runoffto flow slowly through the bags, releasing
the runoff as sheet flows. Gravel bag berms also interrupt the slope length and thereby reduce
erosion byreducing the tendency ofsheet flows to concentrate into rivulets, which erode rills,
and ultimately gullies, into disturbed, sloped soils. Gravel bag berms are similar to sand bag
barriers, but are more porous. Generally, gravel bag berms should be used in conjunction with
temporarysoil stabilization controls up slope to provide effective erosion and sediment control.

Design andLayout
• Locate gravel bag berms on level contours.

• When used for slope interruption, the following slope/sheet flow length combinations apply:

- Slope inclination of4:1 (H:V) or flatter: Gravel bags shouldbe placed at a maximum
interval of 20 ft, with the first row near the slope toe.

- Slope inclination between 4:1 and 2:1 (H:V): Gravel bags should be placed at a maximum
interval of15 ft. (a closer spacing is more effective), with the first row near the slope toe.
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Gravel Bag Berm SE-6

Slope inclination 2:1 (H:V) or greater:' Gravel bags should be placed at a maximum
interval of10 ft. (a closer spacing is more effective), with the first row near the slope toe.

• Turn the ends ofthe gravel bag barriers up slope to prevent runofffrom going around the
berm.

• Allow sufficient space up slope from the gravel bag berm to allow ponding, and to provide
room for sediment storage.

• For installation near the toe ofthe slope, gravel bag barriers should be set back from the
slope toe to facilitate cleaning. Where specific site conditions do not allow for a set-back, the
gravel bag barrier may be constructed on the toe of the slope. To prevent flows behind the
barrier, bags can be placed perpendicular to a berm to serve as cross barriers.

• Drainage area should not exceed 5 acres.

• In Non-Traffic Areas:

Height = 18 in. maximum

- Top width = 24 in. minimum for three or more layer construction

- Top width =12 in. minimum for one or two layer construction

Side slopes =2:1 (H:V) or flatter

• In Construction Traffic Areas:

Height =12 in. maximum

- Top width =24 in. minimum for three or more layer constmction.

- Top width =12 in. minimum for one or two layer construction.

Side slopes = 2:1 (H:V) or flatter.

• Butt ends ofbags tightly.

• On multiple row, or multiple layer constmction, overlap butt joints of adjacent row and row
beneath.

• Use a pYramid approach when stacking bags.

Materials
• Bag Material: Bags should be woven polypropylene, polyethylene or polyamide fabric or

burlap, minimum unit weight of4 ounces/yd2 , Mullen burst strength exceeding 300 Ib/in2 in
conformance with the requirements in ASTM designation D3786, and ultraviolet stability
exceeding 7096 in conformance with the requirements in ASTM designation D4355.
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Gravel Bag Berm SE-6

• Bag Size: Each gravel-filled bag should have a length of18 in., width of 12 in., thicmess of
3 in., and mass ofapproximately 33 lbs. Bag dimensions are nominal, and may vary based
on locally available materials.

• PiaMaterial: Fill material should be 0.5 to 1 in. crushed rock, clean and free from clay,
organic matter, and other deleterious material, or other suitable open graded, non-cohesive,
porous gravel.

Costs
Material costs for gravel bags are average and are dependent upon material availability. $2.50­
3.00 per filled gravel bag is standard based upon vendor research.

Inspection and Maintenance
• BMPs must be inspected in accordance with General Permit requirements for the associated

project type and risk level. It is recommended that at a minimum, BMPs be inspected
weekly, prior to forecasted rain events, daily during extended rain events, and after the
conclusion of rain events..

• Gravel bags exposed to sunlight will need to be replaced every two to three months due to
degrading of the bags.

• Reshape or replace gravel bags as needed.

• Repair washouts or other damage as needed.

• Sediment that accumulates in the BMP shouldbe periodically removed in order to maintain
BMP effectiveness. Sediment should be removed when the sediment accumulation reaches
one-third ofthe barrier height.

• Remove gravel bag berms when no longer needed and recycle gravel fill whenever possible
and properly dispose ofbag material. Remove sediment accumulation and clean, re-grade,
and stabilize the area.

References
Handbook ofSteel Drainage and Highway Construction, American Iron and Steel Institute,
1983. .

Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State ofCalifornia Department ofTransportation (Caltrans), March 2003.

Stormwater Pollution Plan Handbook, First Edition, State ofCalifornia, Department of
Transportation Division of New Technology, Materials and Research, October 1992.

Erosion and Sediment Control Manual, Oregon Department ofEnvironmental Quality, February
2005·
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Street Sweeping and Vacuuming SE-7

Description and Purpose
Street sweeping and vacuuming includes use of self-propelled
and walk-behind equipment to remove sediment from streets
and roadways. and to clean paved surfaces in preparation for
final paving. Sweeping and vacuuming prevents sediment from
the project site from entering storm drains or receiving waters.

Suitable Applications
Sweeping and vacuuming are suitable anywhere sediment is
tracked from the project site onto public or private paved
streets and roads, typically at points of egress. Sweeping and
vacuuming are also applicable during preparation of paved
surfaces for final paving.

Limitations
Sweeping and vacuuming may not be effective when sediment
is wet or when tracked soil is caked (caked soil may need to be
scraped loose).

Implementation
• Controlling the number of points where vehicles can leave

the site will allow sweeping and vacuuming efforts to be
focused, and perhaps save money.

• Inspect potential sediment tracking locations daily.

• Visible sediment tracking should be swept or vacuumed on
a daily basis.

Categories

EC Erosion Control

SE Sediment Control ~

TC Tracking Control 1;1]

WE Wind Erosion Control
NS Non-Stormwater

Management Control
Waste Management and

WM Materials Pollulion Control

Legend:

1;1] Primary Objective

~ Secondary Objective

Targeted Constituents

Sediment 0
Nutrients

Trash 0
Metals

Bacteria

Oil and Grease

Organics

Potential Alternatives

None

If User/Subscriber modifies this fact
sheet in any way, the CASQA
namenogo and footer below must be
removed from each page and not
appear on the modified version.
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Street Sweeping and Vacuuming SE-7

• Do not use kick brooms or sweeper attachments. These tend to spread the dirt rather than
remove it.

• Ifnot mixed with debris or trash, consider incorporating the removed sediment back into
the project

Costs
Rental rates for self-propelled sweepers vary depending on hopper size and duration of rental.
Expect rental rates from $s8fhour (3 ydahopper) to $88/hour (9 ydahopper), plus operator
costs. Hourly production rates vary with the amount of area to be swept and amount of
sediment. Match the hopper size to the area and expect sediment load to minimize time spent
dumping.

Inspection and Maintenance
• Inspect BMPs in accordance with General Permit requirements for the associated project

type and risk level. It is recommended that at a minimum, BMPs be inspected weekly, prior
to forecasted rain events, daily during extended rain events, and after the conclusion ofrain
events.

• When actively in use, points ofingress and egress must be inspected daily.

• When tracked or spilled sediment is observed outside the construction limits, it must be
removed at least daily. More frequent removal, even continuous removal, may be required
in somejurisdictions.

• Be careful not to sweep up any unknown substance or any object that may be potentially
hazardous.

• Adjust brooms frequently;, maximize efficiency ofsweeping operations.

• After sweeping is finished, properly dispose ofsweeper wastes at an approved dumpsite.

References
Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State ofCalifornia Department ofTransportation (Caltrans), November 2000.

Labor Surcharge and Equipment Rental Rates, State ofCalifornia Department ofTransportation
(Caltrans), April 1, 2002 - March 31, 2003.
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Storm Drain Inlet Protection SE-l0
Categories

Legend:

o Primary Category

Ii!J Secondary Category

~
CASQA

Erosion Control

Sediment Control
Tracking Control
Wind Erosion Control
Non-Stormwater
Management Control
Waste Management and
Materials ~lution Control

WM

EC
SE
TC
WE

NS

Potential Alternatives

SE·1 Sill Fence

SE-5 Fiber Rolls

SE-6 Gravel Bag Berm

SE-8 Sandbag Barrier

SE-14 Biofilter Bags

SE-13 Compost Socks and Berms

If User/Subscriber modifies this fact
sheet in any way. the CASQA
namellogo and footer below must be
removed trom each page and not
appear on the modified version.

Targeted Constituents

Sediment 0
Nutrients

Trash Ii!J
Metals
Bacteria
Oil and Grease

Organics

Suitable Applications
• Every storm drain inlet receiving runoff from unstabilized

or otherwise active work areas should be protected. Inlet
protection should be used in conjunction with other erosion
and sediment controls to prevent sediment-laden
stormwater and non-stormwater discharges from entering
the storm drain system.

Description and Purpose
Storm drain inlet protection consists of a sediment filter or an
impounding area in, around or upstream of a storm drain, drop
inlet, or curb inlet. Storm drain inlet protection measures
temporarily pond runoff before it enters the storm drain,
allowing sediment to settle. Some filter configurations also
remove sediment by filtering, but usually the ponding action
results in the greatest sediment reduction. Temporary
geotextile storm drain inserts attach underneath storm drain
grates to capture and filter storm water.

Limitations
• Drainage area should not exceed 1 acre.

• In general straw bales should not be used as inlet
protection.

• Requires an adequate area for water to pond without
encroaching into portions of the roadway subject to traffic.

• Sediment removal may be inadequate to prevent sediment
discharges in high flow conditions or if runoff is heavily
sediment laden. If high flow conditions are expected, use

CAUfOkNlA STOIUoIWATDt
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Storm Drain Inlet Protection SE-l0

other onsite sediment trapping techniques in conjunction with inlet protection.

• Frequent maintenance is required

• Limit drainage area to 1 acre maximum. For drainage areas larger than 1 acre, runoffshould
be routed to a sediment-trapping device designed for larger flows. See BMPs SE-2,
Sediment Basin, and SE-3, Sediment Traps.

• Excavated drop inlet sediment traps are appropriate where relatively heavy flows are
expected, and overflow capability is neede4.

Implementation
General
Inlet control measures presented in this handbook should not be used for inlets draining more
than one acre. Runoff from larger disturbed areas shouldbe first routed through SE-2,
Sediment Basin or SE-3, Sediment Trap and/or used in conjunction with other drainage control,
erosion control, and sediment control BMPs to protect the site. Different types of inlet
protection are appropriate for different applications depending on site conditions and the type
of inlet. Alternative methods are available in addition to the methods described/shown herein
such as prefabricated inlet insert devices, or gutter protection devices.

Design andLayout
Identify existing and planned storm drain inletsthat have the potential to receive sediment­
laden surface runoff. Determine ifstorm drain inlet protection is needed and which method to
~e.

• The key to successful and safe use ofstorm drain inlet protection devices is to know where
runoff that is directed toward the inlet to be protected will pond or be diverted as a result of
installing the protection device.

Determine the acceptable location and extent ofponding in the vicinity ofthe drain inlet.
The acceptable location and extent ofponding will influence the type and design ofthe
storm drain inlet protection device.

Determine the extent ofpotential runoffdiversion caused by the storm drain inlet
protection device. Runoffponded by inlet protection devices may flow around the device
andto~ the next downstream inlet. In some cases, this is acceptable; in other cases,
serious erosion or downstream property damage can be caused by these diversions. The
possibility of runoffdiversions will influence whether or not storm drain inlet protection
is suitable; and, ifsuitable, the type and design ofthe device.

• The location and extent ofponding, and the extent ofdiversion, can usually be controlled
through appropriate placement of the inlet protection device. In some cases, moving the
inlet protection device a short distance upstream ofthe actual inlet can provide more
efficient sediment control, limit ponding to desired areas, and prevent or control diversions.

• Seven types of inlet protection are presented below. However, it is recognized that other
effective methods and proprietary devices exist and may be selected.

July 2012 California Stormwater BMP Handbook
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Storm Dra·in Inlet Protection SE-l0

- Silt Fence: Appropriate for drainage basins with less than a 596 slope, sheet flows, and
flows under 0.5 cfs.

Excavated Drop Inlet Sediment Trap: An excavated area around the inlet to trap
sediment(SE-g).

- Gravel bag barrier: Used to create a small sediment trap upstream of inlets on sloped,
paved streets. Appropriate for sheet flow or when concentrated flow may exceed 0.5 cfs,
and where overtopping is required to prevent flooding.

Block and Gravel Filter: Appropriate for flows greater than 0.5 cfs.

- Temporary Geotextile Storm drain Inserts: Different products provide different features.
Refer to manufacturer details for targeted pollutants and additional features.

Biofilter Bag Barrier: Used. to create a smaIl retention area upstream ofinlets and can be
located on pavement or soil. Biofilter bags slowly filter runoff allowing sediment to settle
out. Appropriate for flows under 0.5 cfs.

- Compost Socks: Allow filtered nm-offto pass through the compost while retaining
sediment and potentially other pollutants (SE-13). Appropriate for flows under 1.0 cfs.

• Select the appropriate type of inlet protection and design as referred to or as described in
this fact sheet.

• Provide area around the inlet for water to pond without flooding structures and property.

• Grates and spaces around all inlets should be sealed to prevent seepage ofsediment-laden
water.

• Excavate sediment sumps (where needed) 1to 2 ft with 2:1 side slopes around the inlet.

Installation
• DIProtection 7iJpe 1 - Silt Fence - Similar to constructing a silt fence; see BMP 8E-1,

Silt Fence. Do not place fabric underneath the inlet grate since the collected sediment may
faIl into the drain inlet when the fabric is removed or replaced and water flow through the
grate will be blocked resulting in flooding. See typical Type 1installation details at the end of
this fact sheet.

1. Excavate a trench approximately 6 in. wide and 6 in. deep along the line ofthe silt fence
inlet protection device.

2. Place 2 in. by 2 in. wooden stakes around the perimeter of the inlet a maximum of3 ft
apart and drive them at least 18 in. into the ground or 12 in. below the bottom ofthe
trench. The stakes should be at least 48 in.

3. Layfabric along bottom oftrench, up side of trench, and then up stakes. See SE-l, Silt
Fence, for details. The maximum silt fence height around the inlet is 24 in.

4. Staple the filter fabric (for materials and specifications, see SE-l, Silt Fence) to wooden
stakes. Use heavy-duty wire staples at least 1 in. in length.
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Storm Drain I.nlet Protection SE-l0

5. Backfill the trench with gravel or compacted. earth all the way around.

• DIProtection Type 2 - EzcavatedDrop Inlet Sediment Trap - Install filter fabric
fence in accordance with DI Protection Type 1. Size excavated trap to provide a minimum
storage capacity calculated at the rate 67 yd3/acre of drainage area. See typical Type 2
installation details at the end of this fact sheet.

• DIProtection 7ilPe 3 - Gravel bag - ¥low from a severe storm should not overtop the
curb. In areas ofhigh clay and silts, use filter fabric and gravel as additional filter media.
Construct gravel bags in accordance with 8E-6, Gravel Bag Berm. Gravel bags should be
used due to their high permeability. See typical Type 3 installation details at the end ofthis
fact sheet.

1. Construct on gently sloping street.

2. Leave room upstream ofbarrier for water to pond and sediment to settle.

3. Place several layers ofgravel bags - overlapping the bags and packing them tightly
together.

4. Leave gap ofone bag on the top row to serve as a spillway. Flow from a severe storm
(e.g., 10 year storm) should not overtop the curb.

• DIProtection 7iJpe 4 - Block and Gravel Pilter - Block and gravel filters are suitable
for curb inlets commonly used. in residential, commercial, and industrial construction. See
typical Type 4 installation details at the end ofthis fact sheet.

1. Place hardware cloth or comparable wire mesh with 0.5 in. openings over the drop inlet
so that the wire extends a minimum of1 ft beyond each side ofthe inlet structure. If
more than one strip is necessary, overlap the strips. Place woven geotextile over the wire
mesh. .

2. Place concrete blocks lengthwise on their sides in a single row around the perimeter of
the inlet, so that the open ends face outward, not upward.. The ends ofadjacent blocks
should abut. The height ofthe barrier can be varied, depending on design needs, by
stacking combinations ofblocks that are 4 in., 8 in., and 12 in. wide. The row ofblocks
should be at least 12 in. but no greater than 24 in. high.

3. Place wire mesh over the outside vertical face (open end) ofthe concrete blocks to
prevent stone from being washed through the blocks. Use hardware cloth or comparable
wire mesh with 0.5 in. opening.

4. Pile washed stone against the wire mesh to the top ofthe blocks. Use 0.75 to 3 in.

• DIProtection 7ilPe 5 - Temporary GeoteztUe Insert (proprietary) - Many types
oftemporary inserts are available. Most inserts fit underneath the grate ofa drop inlet or
inside ofa curb inlet and are fastened to the outside ofthe grate or curb. These inserts are
removable and many can be cleaned and reused. Installation ofthese inserts differs
between manufacturers. Please refer to manufacturer instruction for installation of
proprietary devices.
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Storm' Drai.n Inlet Protection SE-l0

• DIProtection TYPe 6 - Biojilter bags - Biofilter bags may be used as a substitute for
gravel bags in low-flow situations. Biofilter bags should conform to specifications detailed
in SE-14, Biofilter bags.

1. Construct in a gently sloping area.

2. Biofilter bags should be placed around inlets to intercept runoff flows.

3. All bag joints should overlap by 6 in.

4. Leave room upstream for water to pond and for sediment to settle out.

5. Stake bags to the ground as described in the following detail. Stakes may be omitted
ifbags are placed on a paved surface.

• DIProtection 7ilPe 7 - CompostSocks - Acompost sock can be assembled on site by
filling a mesh sock (e.g., with a pneumatic blower). Compost socks do not require special
trenching compared to other sediment control methods (e.g., silt fence). Compost socks
should conform to specification detailed in 8&-13, Compost Socks and Berms.

Costs
• Average annual cost for installation and maintenance of DI Type 1-4 and 6 (one year useful

life) is $200 per inlet.

• Temporary geotextiIe inserts are proprietary and cost varies by region. These inserts can
often be reused and may have greater than 1year ofuse ifmaintained and kept undamaged.
Average cost per insert ranges from $50-75 plus installation, but costs can exceed $100.
This cost does not include maintenance.

• See S&-13 for Compost Sock cost information.

Inspection and Maintenance
• BMPs must be inspected in accordance with General Permit requirements for the associated

project type and risk level. It is recommended that at a minimum, BMPs be inspected .
weekly, prior to forecasted rain events, daily during extended rain events, and after the
conclusion ofrain events.

• Silt Fences. If the fabric becomes clogged, tom, or degrades, it should be replaced. Make
sure the stakes are securely driven in the ground and are in good shape (i.e., not bent,
cracked, or splintered, and are reasonably perpendicular to the ground). Replace damaged .
stakes. At a mjnjmum, remove the sediment behind the fabric fence when accumulation
reaches one-third the height ofthe fence or barrier height.

• Gravel Filters. If the gravel becomes clogged with sediment, it should be carefully removed
from the inlet and either cleaned or replaced. Since cleaning gravel at a construction site
may be difficult, consider using the sediment-laden stone as fin material and put fresh stone
around the inlet. Inspect bags for holes, gashes, and snags, and replace bags as needed.
Checkgravel bags for proper arrangement and displacement.
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Storm Drain In,let Protection SE-lO

• Sediment that accwnulates in the BMP should be periodically removed in order to maintain
BMP effectiveness. Sediment should be removed when the sediment accwnulation reaches
one-third ofthe barrier height.

• Inspect and maintain temporary geotextile insert devices according to manufacturer's
specifications.

• Remove storm drain inlet protection once the drainage area is stabilized.

.. Clean and regrade area around the inlet and clean the inside of the storm drain inlet, as
it should be free ofsediment and debris at the time offinal inspection.

References
Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State ofCalifornia Department ofTransportation (Caltrans), March 2003.

Stormwater Management Manual for The Puget Sound Basin, Washington State Department of
Ecology, Public Review Draft, 1991.

Erosion and Sediment Control Manual, Oregon Department of Environmental Quality, February
2005·

July 2012 california Stormwater BMP Handbook
Construction

www.casqa.org

6 of 10



Storm Drain Inlet Protection SE-l0

Geotextile Blanket

{Drain inlet

Fence per SE-01

24
to ±

SECTION A-A

6" Min
overlap at ends
of silt fence.

Geotextile Blanket

x

!j

x
~

x x

Drain inlet

~ i
~ • ~

~ ~

f t

r:xx

x x

f--Silt Fence per SE-01

x1l-1 ----J1xI
)( x )( )(

-

x

~

Sheet flow

Less than
1 acre

PLAN

01 PROTECTION TYPE 1
NOT TO SCALE

NOTES:

1. For use in areas where grading has been completed and finol soil stabilization
and seeding are pending.

2. Not applicable in paved areas.
3. Not applicable with concentrated flows.
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Storm Drain Inlet Protection SE-l0

Stabilize area and
grade uniformly
around perimeter

Geotextile
Blanket

1: 1

Drain inlet

Note: ."
Remove sediment
before reaching
one-third full.

x

~Silt fence Per SE-01
x

12" Min
24" Max

~~'~~":'---..iL.:"

4'

Section A-A

Concen trated--......._·1
flow t

Rock filter(use if flow
is concentrated)

Per SE-01

Drain inlet

Edge of
sediment trap

Plan

x

r=x x- xT,
x r-------------------, X

I

r--------------. I

i ~ t i
I

i-III
:~ GeotextileItt x Blanket

L J I--Si1t fence

-------------------~ x
---'X: x x_I

~ x

01 PROTECTION TYPE 2
NOT TO SCALE

Sheet flow..

Notes
1. For use in cleared and grubbed and in graded areas.
2. Shape basin so that longest inflow area faces longest length of trap.
3. For concentrated flows. shape basin in 2: 1 ratio with length oriented

towards direction of flow.
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Storm Drain In;l,et Protection

Flow -t_-

Spillway. 1-bag high

SE-l0

Gravelbaqs
2-bags- high

TYPICAL PROTECTION FOR INLET ON SUMP

.... Flow

Spillway, 1-bag high

TYPICAL PROTECTION FOR INLET ON GRADE

Gravelbaqs
2-bogs' high

NOTES:
1. Intended for short-term use.
2. Use to inhibit non-storm water flow.
3. Allow for proper maintenance and cleanup.
4. Bags must be removed after adjacent operation is completed
5. Not applicable in areas with high silts and clays without filter fabric.
6. Protection can be effective even if it is not immediately adjacent to the inlet provided

that the inlet is protected from potential sources of pollution.

01 PROTECTION TYPE 3
NOT TO SCALE
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Storm Drain Inlet Protection

-
SE-l0

­....
Curb inlet

-----
Concrete block laid
lengthwise on sides
@ perimeter of opening

with sediment
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, 9' ,,',

, 9,q
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Hardware cloth' ~
wire mesh
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II,

Hardware cloth or
wire mesh
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... .,,, ,

Curb inlet

June 2012
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california Stormwater BMP Handbook
Construction

www.casqa.org

10 of 10



legend:

Ii!! Primary Category

Il!I Secondary category

Categories

Material Delivery and Storage

EC
SE
TC
WE

NS

WM

WM-l

Erosion Control

Sediment Control
Tracking Control

Wind Erosion Control
Non·Stormwater
Management Control

Waste Management and
Materials Pollution Control

Description and Purpose
Prevent, reduce, or eliminate the discharge of pollutants from
material delivery and storage to the stormwater system or
watercourses by minimizing the storage of hazardous materials
onsite, storing materials in watertight containers and/or a
completely enclosed designated area, installing secondary
containment, conducting regular inspections, and training
employees and subcontractors.

This best management practice covers only material delivery
and storage. For other information on materials, see WM-2,
Material Use, or WM-4, Spill Prevention and Control. For
information on wastes, see the waste management BMPs in this
section.

Suitable Applications
These procedures are suitable for use at all construction sites
with delivery and storage of the following materials:

• Soil stabilizers and binders

• Pesticides and herbicides

• Fertilizers

• Detergents

• Plaster

• Petroleum products such as fuel, oil, and grease

Targeted Constituents

Sediment Ii!
Nutrients Ii!
Trash Ii!
Metals Ii!
Bacteria

Oil and Grease Ii!
Organics Ii!

Potential Alternatives

None

If User/Subscriber modifies this fact
sheet in any way, the CASQA
namenogo and footer below must be
removed from each page and not
appear on the modified version.

CAUFORNtASTOR.\IWATU
("lUALlTY .... .:.SOCIAI ro~'
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Material Delivery and Storage

• Asphalt and concrete components

WM-l

• Hazardous chemicals such as acids, lime, glues, adhesives, paints, solvents, and curing
compounds

• Concrete compounds

• Other materials that may be detrimental if released to the environment

Limitations
• Space limitation may preclude indoor storage.

• Storage sheds often must meet building and fire code requirements.

Implementation
The following steps should be taken to mjnimize risk:

• Chemicals must be stored in water tight containers with appropriate secondary containment
or in a storage shed.

• When a material storage area is located on bare soil, the area should be lined and bermed.

• Use containment pallets or other practical and available solutions, such as storing materials
within newly constructed buildings or garages, to meet material storage requirements.

• Stack erodible landscape material on pallets and cover when not in use.

• Contain all fertilizers and other landscape materials when not in use.

• Temporary storage areas should be located awayfrom vehicular traffic.

• Material Safety Data Sheets (MSDS) should be available on-site for all materials stored that
have the potential to effect water quality.

• Construction site areas should be designated for material delivery and storage.

• Material delivery and storage areas should be located away from waterways, ifpossible.

- Avoid transport near drainage paths or waterways.

- Surround with earth berms or other appropriate containment BMP. See EC-9, Earth
Dikes and Drainage Swales.

- Place in an area that will be paved.

• Storage of reactive, ignitable, or flammable liquids must comply with the fire codes ofyour
area. Contact the local Fire Marshal to review site materials, quantities, and proposed
storage area to determine specific requirements. See the Flammable and Combustible
Liquid Code, NFPAgo.

• An up to date inventory ofmaterials delivered and stored onsite should be kept.

November 2009 California Stormwater BMP Handbook
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Material Delivery and Storage WM-l

• Hazardous materials storage onsite should be minimized.

• Hazardous materials should be ~dledas infrequently as possible.

• Keep ample spill cleanup supplies appropriate for the materials being stored. Ensure that
cleanup supplies are in a conspicuous, labeled area.

• Employees and subcontractors should be trained on the proper material delivery and storage
practices.

• Employees trained in emergency spill cleanup procedures must be present when dangerous
materials or liquid chemicals are unloaded.

• If significant residual materials remain on the ground after construction is complete,
properly remove and dispose of materials and any contaminated soil. See WM-7,
Contaminated Soil Management. If the area is to be paved, pave as soon as materials are
removed to stabilize the soil.

Material StorageAreas and Practices
• Liquids, petroleum products, and substances listed in 40 CFR Parts 110, 117, or 302 should

be stored in approved containers and drums and should not be overfilled. Containers and
drums should be placed in temporm:y containment facilities for storage.

• A temporary containment facility should provide for a spill containment volume able to
contain precipitation from a 25 year storm event, plus the greater of1096 ofthe aggregate
volume ofall containers or 10096 ofthe capacity of the largest container within its boundary,
whichever is greater.

• A temporary containment facility should be impervious to the materials stored therein for a
minimum contact time of 72 hours.

• A temporary containment facility should be maintained free of accumulated rainwater and
spills. In the event of spills or leaks, accumulated rainwater and spills should be collected
and placed into drums. These liquids should be handled as a hazardous waste unless testing
determines them to be non-hazardous. All collected liquids or non-hazardous liquids should
be sent to an approved disposal site.

• Sufficient separation should be provided between stored containers to allow for spill cleanup
and emergency response access.

• Incompatible materials, such as chlorine and ammonia, should not be stored in the same
temporary containment facility.

• Materials should be covered prior to, and during rain events.

• Materials should be stored in their original containers and the original product labels should
be maintained in place in a legible condition. Damaged or otherwise illegible labels should
be replaced immediately.

November 2009 California Stormwater BMP Handbook
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Material Delivery and Storase WM-l

• Bagged and boxed materials should be stored on pallets and should not be allowed to
accumulate on the ground. To provide protection from wind and rain throughout the rainy
season, bagged and boxed materials should be covered during non-working days and prior to
and during rain events.

• Stockpiles shouldbe protected in accordance with WM-3, Stockpile Management.

• Materials should be stored indoors within existing structures or completely enclosed storage
sheds when available.

• Proper storage instructions should be posted at all times in an open and conspicuous
location.

• An ample supply ofappropriate spill clean up material should be'kept near storage areas.

• Also see WM-6, Hazardous Waste Management, for storing ofhazardous wastes.

Material Delivery Practices
• Keep an accurate, up-to-date inventory ofmaterial delivered and stored onsite.

• Arrange for employees trained in emergency spill cleanup procedures to be present when
dangerous materials or liquid chemicals are unloaded

SpiU Cleanup
• Contain and clean up any spill immediately.

• Properly remove and dispose ofany hazardous materials or contaminated soil if significant
residual materials remain on the ground after construction is complete. See WM-7,
Contaminated Soil Management.

• See WM-4, Spill Prevention and Control, for spills of chemicals and/or hazardous materials.

• Ifspills or leaks ofmaterials occur that are not contained and could discharge to surface
waters, non-visible sampling ofsite discharge may be required. Refer to the General Permit
or to your project specific Construction Site Monitoring Plan to determine ifand where
sampling is required.

Cost
• The largest cost of implementation may be in the construction ofa materials storage area

that is covered and provides secondary containment.

Inspection and Maintenance
• BMPs must be inspected in accordance with General Permit requirements for the associated

project type and risk level. It is recommended that at a mjnjmum, BMPs be inspected
weekly, prior to forecasted rain events, daily during extended rain events, and after the
conclusion of rain events.

• Keep storage areas clean and well organized, including a current list ofall materials onsite.

• Inspect labels on containers for legibility and accuracy.

November 2009 California Stormwater BMP Handbook
Construction

www.casqa.org

40f5



Material Delive-x and Sto,rage WM-l

• Repair or replace perimeter controls, containment structures, covers, and liners as needed to
maintain proper function.

References
Blueprint for a Clean Bay: Best Management Practices to Prevent Stormwater Pollution from
Construction Related Activities; Santa Clara Valley Nonpoint Source Pollution Control Program,
1995·

Coastal Nonpoint Pollution Control Program: Program Development and Approval Guidance,
Working Group Working Paper; USEPA, April 1992.

Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State ofCalifornia Deparbnent ofTransportation (Caltrans), March 2003.

Stormwater Management for ConstructionActivities; Developing Pollution Prevention Plans
and Best Management Practice, EPA 832-R-9200S; USEPA, April 1992.
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Stockpile Management

Description and Purpose
Stockpile management procedures and practices are designed
to reduce or eliminate air and stormwater pollution from
stockpiles of soil, soil amendments, sand, paving materials such
as portland cement concrete (PCC) rubble, asphalt concrete
(AC), asphalt concrete rubble, aggregate base, aggregate sub
base or pre-mixed aggregate, asphalt minder (so called "cold
mix" asphalt), and pressure treated wood.

Suitable Applications
Implement in all projects that stockpile soil and other loose
materials.

Limitations
• Plastic sheeting as a stockpile protection is temporary and

hard to manage in windy conditions. Where plastic is used,
consider use of plastic tarps with nylon reinforcement
which may be more durable than standard sheeting.

• Plastic sheeting can increase runoff volume due to lack of
infiltration and potentially cause perimeter control failure.

• Plastic sheeting breaks down faster in sunlight.

• The use of Plastic materials and photodegradable plastics
should be avoided.

Implementation
Protection of stockpiles is a year-round requirement. To
properly manage stockpiles:

WM-3
Categories

EC Erosion Control
SE Sediment Control ~

TC Tracking Control

WE Wind Erosion Control

NS
Non·Stormwater

~Management Control

WM
Waste Management and 0Materials Pollution Control

Legend:

o Primary Category

(g] Secondary category

Targeted Constituents

Sediment 0
Nutrients 0
Trash 0
Metals 0
Bacteria
Oil and Grease 0
Organics 0

Potential Alternatives

None

If User/Subscriber modifies this fact
sheet in any way, the CASQA
namellogo and footer below must be
removed from each page and not
appear on the modified version.
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Stockpile Manasement WM-3

• On larger sites, a minimum of50 ft separation from concentrated flows ofstormwater,
drainage courses, and inlets is recommended.

• After 14 days ofinactivity, a stockpile is non-active and requires further protection described
below. All stockpiles are required to be protected as non-active stockpiles immediately if
they are not scheduled to be used within 14 days.

• Protect all stockpiles from stormwater ronon using temporary perimeter sediment barriers
such as compost berms (SE-13), temporary silt dikes (SE-12), fiber rolls (SE-5), silt fences
(SE-I), sandbags (SE-8), gravel bags (SE-6), or biofilter bags (SE-14). Refer to the individual
fact sheet for each ofthese controls for installation information.

• Implement wind erosion control practices as appropriate on all stockpiled material. For
specific information, see WE-I, Wind Erosion Control.

• Manage stockpiles ofcontaminated soil in accordance with WM-7, Contaminated Soil
Management.

• Place bagged materials on pallets and under cover.

• Ensure that stockpile coverings are installed securely to protect from wind and rain.

• Some plastic covers withstand weather and sunlight better than others. Select cover
materials or methods based on anticipated duration ofuse.

Protection ofNon-Active Stockpiles
Astockpile is considered non-active ifit either is not used for 14 days or if it is scheduled not to
be used for 14 days or more. Stockpiles need to be protected immediately if they are not
scheduled to be used within 14 days. Non-active stockpiles ofthe identified materials should be
protected as follows:

Soil stockpiles
• Soil stockpiles should be covered or protected with soil stabilization measures and a

temporary perimeter sediment barrier at all times.

• Temporaryvegetation should be considered for topSoil piles that will be stockpiled for
extended periods.

Stockpiles ofPortland cement concrete rubble, asphalt concrete, asphalt concrete rubble,
aggregate base, or aggregate sub base
• Stockpiles should be covered and protected with a temporary perimeter sediment barrier at

all times.

Stockpiles of"cold mix"
• Cold mix stockpiles should be placed on and covered with plastic sheeting or comparable

material at all times and surrounded by a benne

Stockpiles offly ash, stucco, hydrated lime
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Stockpile Mana:gement WM-3

• Stockpiles ofmaterials that may raise the pH ofrunoff (i.e., basic materials) should be
covered with plastic and surrounded by a berm.

Stockpiles/Storage o/wood (Pressure treated with chromated copper arsenate or ammoniacal
copper zinc arsenate
• Treated wood should be covered with plastic sheeting or comparable material at all times

and surrounded by a benne

Protection ofActiveStockpiles
Astockpile is active when it is being used or is scheduled to be used within 14 days of the
previous use. Active stockpiles ofthe identified materials should be protected as follows:

• All stockpiles should be covered and protectedwith a temporary linear sediment barrier
prior to·the onset ofprecipitation.

• Stockpiles of"cold mix" and treated wood, and basic materials shouldbe placed on and
covered with plastic sheeting or comparable material and surrounded by a berm prior to the
onset ofprecipitation.

• The downstream perimeter ofan active stockpile should be protected with a linear sediment
barrier or berm and runoffshould be diverted around or away from the stockpile on the
upstream perimeter. .

Costs
For cost information associated with stockpile protection refer to the individual erosion or
sediment control BMP fact sheet corisidered for implementation (For example, refer to SE-l Silt
Fence for installation ofsilt fence around the perimeter ofa stockpile.)

Inspection and Maintenance
• Stockpiles must be inspected in accordance with General Permit requirements for the

associated project type and risk level. It is recommended that at a minimum, BMPs be
inspected weekly, prior to forecasted rain events, daily during extended rain events, and
after the conclusion of rain events.

• It may be necessary to inspect stockpiles covered with plastic sheeting more frequently
during certain conditions (for example, high winds or extreme heat).

• Repair and/or replace perimeter controls and covers as needed to keep them functioning
properly.

• Sediment shall be removed when it reaches one-third ofthe barrier height.

References
Stormwater Quality Handbooks - Construction Site Best Mammement Practices (BMPs) Manual,
State of California Deparbnent ofTransportation (Caltrans), March 2003.
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Spill Prevention and Control WM-4

None

Potential Alternatives

Categories

Erosion Control

Sediment Control

Tracking Control

Wind Erosion Control
Non-StonTlwater
Management Control

Waste Management and
Materials Pollution Control

EC

SE

TC

WE

NS

WM

Legend:

o Primary Objective

Ii9 Secondary Objective

Targeted Constituents

Sediment 0
Nutrients 0
Trash 0
Metals 0
Bacteria

Oil and Grease 0
Organics 0This best management practice covers only spill prevention and

control. However, WM-l, Materials Delivery and Storage, and
WM-2, Material Use, also contain useful information,
particularly on spill prevention. For information on wastes, see
the waste management BMPs in this section.

Description and Purpose
Prevent or reduce the discharge of pollutants to drainage
systems or watercourses from leaks and spills by reducing the
chance for spills, stopping the source of spills, containing and
cleaning up spills, properly disposing of spill materials, and
training employees.

Suitable Applications
This BMP is suitable for all construction projects. Spill control
procedures are implemented anytime chemicals or hazardous
substances are stored on the construction site, including the
following materials:

• Soil stabiIizersjbinders

• Dust palliatives

• Herbicides

• Growth inhibitors

• Fertilizers

• Deicing/anti-icing chemicals

If User/Subscriber modifies this fact
sheet in any way, the CASQA
namenago and footer below must be
removed from each page and not
appear on the modified version.
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Spill Prevention and Control

• Fuels

WM-4

• Lubricants

• Other petroleum distillates

Limitations
• In some cases it may benec~to use a private spill cleanup company.

• This BMP applies to spills caused by the contractor and subcontractors.

• Procedures and practices presented in this BMP are general. Contractor should identify
appropriate practices for the specific materials used or stored onsite

Implementation
The following steps will help reduce the stormwater impacts of leaks and spills:

Education
• Be aware that different materials pollute in different amounts. Make sure that each

employee bows what a "significant spill" is for each material they use, and what is the
appropriate response for "significant" and "insignificant" spills.

• Educate employees and subcontractors on potential dangers to humans and the
environment from spills and leaks.

• Hold regular meetings to discuss and reinforce appropriate disposal procedures (incorporate
into regular safety meetings).

• Establish a continuing education program to indoctrinate new employees.

• Have contractor's superintendent or representative oversee and enforce proper spill
prevention and control measures.

General Measures
• To the extent that the work can be accomplished safely, spills of oil, petroleum products,

substances listed under 40 CFR parts 110,117, and 302, and sanitary and septic wastes
should be contained and cleaned up immediately.

• Store hazardous materials and wastes in covered con~ers and protect from vandalism.

• Place a stockpile of spill cleanup materials where it will be readily accessible.

• Train employees in spill prevention and cleanup.

• Designate responsible individuals to oversee and enforce control measures.

• Spills should be covered and protected from stormwater ronon during rainfall to the extent
that it doesn't compromise clean up activities.

• Do not bury or wash spills with water.
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Spill Preventio~n and Control WM-4

• Store and dispose ofused clean up materials, contaminated materials, and recovered spill
material that is no longer suitable for the intended purpose in conformance with the
provisions in applicable BMPs.

• Do not allow water used for cleaning and decontamination to enter storm drains or
watercourses. Collect and dispose ofcontaminated water in accordance with WM-l0, Liquid
Waste Management.

• Contain water overflow or minor water spillage and do not allow it to discharge into
drainage facilities or watercourses.

• Place proper storage, cleanup, and spill reporting instrnctions for hazardous materials
stored or used on the project site in an open, conspicuous, and accessible location.

• Keep waste storage areas clean, well organized, and equipped with ample cleanup supplies
as appropriate for the materials being stored. Perimeter controls, containment structures,
covers, and liners should be repaired or replaced as needed to maintain proper function.

Cleanup
• Clean up leaks and spills immediately.

• Use a rag for small spills on paved surfaces, a damp mop for general cleanup, and absorbent
material for larger spills. Ifthe spilled material is hazardous, then the used cleanup
materials are also hazardous and must be sent to either a certified laundry (rags) or disposed
of as hazardous waste.

• Never hose down or bury dry material spills. Clean up as much ofthe material as possible
and dispose ofproperly. See the waste management BMPs in this section for specific
information.

MinorSpiUs
• Minor spills typically involve small quantities ofoil, gasoline, paint, etc. which can be

controlled by the first responder at the discovery ofthe spill.

• Use absorbent materials on small spills rather than hosing down or burying the spill.

• Absorbent materials should be promptly removed and disposed ofproperly.

• Follow the practice belowfor a minor spill:

Contain the spread ofthe spill.

Recover spilled materials.

Clean the contaminated area and properly dispose of contaminated materials.

Semi-signfficantSpills
• Semi-significant spills still can be controlled by the first responder along with the aid of

other personnel such as laborers and the foreman, etc. This response may require the
cessation of all other activities.
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Spill Prevention and Control WM-4

• Spills should be cleaned up immediately:

- Contain spread ofthe spill.

- Notify the project foreman immediately.

- Ifthe spill occurs on paved or impermeable surfaces, clean up using "dry" methods
(absorbent materials, cat litter and/or rags). Contain the spill by encircling with
absorbent materials and do not let the spill spread widely.

- If the spill occurs in dirt areas, immediately contain the spill by constructing an earthen
dike. Dig up and properly dispose of contaminated soil.

- Ifthe spill occurs during rain, cover spill with tarps or other material to prevent
contaminating runoff.

Sign:iJicant/Hazardous SpUls
• For significant or hazardous spills that cannot be controlled bypersonnel in the immediate

vicinity, the following steps should be taken:

- Notify the local emergency response by dialing 911. In addition to 911, the contractor will
notify the proper county officials. It is the contractor's responsibility to have all
emergency phone numbers at the construction site.

- Notify the Governor's Office of Emergency Services Warning Center, (916) 845-8911.

- For spills offederal reportable quantities, i~ conformance with the requirements in 40
CFR parts 110,119, and 302, the contractor should notify the National Response Center
at (800) 424-8802.

- Notification should first be made by telephone and followed up with a written report.

- The services ofa spills contractor or a Haz-Matteam should be obtained immediately.
Construction personnel should not attempt to clean up until the appropriate and
qualified staffs have arrived at the job site.

... Other agencies which may need to be consulted include, but are not limited to, the Fire
Department, the Public Works Department, the Coast Guard, the Highway Patrol, the
City/County Police Department, Department ofToxic Substances, California Division of
Oil and Gas, Cal/OS~ etc.

Reporting
• Report significant spills to local agencies, such as the Fire Department; they can assist in

cleanup.

• Federal regulations require that any significant oil spill into a water body or onto an
adjoining shoreline be reported to the National Response Center (NRC) at 800-424-8802
(24 hours).

Use the following measures related to specific activities:
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Spill Prevention and Control WM-4

Vehicle and Equipment Maintenance
• Ifmaintenance must occur onsite, use a designated area and a secondary containment,

located away from drainage courses, to prevent the ronon ofstormwater and the runoff of
spills.

• Regularly inspect onsite vehicles and equipment for leaks and repair immediately

• Check incoming vehicles and equipment (including delivery trucks, and employee and
subcontractor vehicles) for leaking oil and fluids. Do not allow leaking vehicles or
equipment onsite.

• Always use secondary containment, such as a drain pan or drop cloth, to catch spills or leaks
when removing or changing fluids.

• Place drip pans or absorbent materials under paving equipment when not in use.

• Use absorbent materials on small spills rather than hosing down or burying the spill.
Remove the absorbent materials promptly and dispose ofproperly.

• Promptly transfer used fluids to the proper waste or recycling drums. Don't leave full drip
pans or other open containers lYing around

• Oil filters disposed of in trashcans or dumpsters can leak oil and pollute stormwater. Place
the oil filter in a funnel over a waste oil-recycling drum to drain excess oil before disposal.
Oil filters can also be recycled. Ask the oil supplier or recycler about recycling oil filters.

• Store cracked batteries in a non-leaking secondary container. Do this with all cracked
batteries even ifyou think all the acid has drained out. Ifyou drop a battery, treat it as if it is
cracked. Put it into the containment area until you are sure it is not leaking.

Vehicle and Equipment Fueling
• Iffueling must occur onsite, use designate areas, located away from drainage courses, to

prevent the runon ofstormwater and the runoff ofspills.

• Discourage "topping off' offuel tanks.

• Always use secondary containment, such as a drain pan, when fueling to catch spills/ leaks.

Costs
Prevention ofleaks and spills is inexpensive. Treatment and/ or disposal ofcontaminated soil
or water can be quite expensive.

Inspection and Maintenance
• Inspect and verify that activity-based BMPs are in place prior to the commencement of

associated activities. While activities associated with the BMP are under way, inspect BMPs
in accordance with General Permit requirements for the associated project type and risk
level. It is recommended that at a minimum, BMPs be inspected weekly, prior to forecasted
rain events, daily during extended rain events, and after the conclusion ofrain events.
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Spill Prevention and Control WM-4

• Inspect BMPs subject to non-stormwater discharge daily while non-stormwater discharges
occur.

• Keep ample supplies of spill control and cleanup materials onsite, near storage, unloading,
and maintenance areas.

• Update your spill prevention and control plan and stock cleanup materials as changes occur
in the types of chemicals onsite.

References
Blueprint for a Clean Bay: Best Management Practices to Prevent Stormwater Pollution from
Construction Related Activities; Santa Clara Valley Nonpoint Source Pollution Control Program,
1995·

Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State ofCalifornia Department ofTransportation (CaItrans), November 2000.

Stormwater Management for Construction Activities; Developing Pollution Prevention Plans
and Best Management Practice, EPA 832-R-92005; USEPA, April 1992.
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Solid Waste Management WM-S

Potential Alternatives

Categories

Legend:

0' Primary Objective

1!9 Secondary Objective

Erosion Control

Sediment Controi
Tracking Control

Wind Erosion Control
Non-Stonmwater
Management Controi

Waste Management and
Materials Poliution Control

EC
SE
TC
WE

NS

WM

Targeted Constituents

Sediment 0'
Nutrients 0'
Trash 0'
Metals 0'
Bacteria
Oil and Grease 0'
Organics 0'Suitable Applications

This BMP is suitable for construction sites where the following
wastes are generated or stored:

Description and Purpose
Solid waste management procedures and practices are designed
to prevent or reduce the discharge of pollutants to stormwater
from solid or construction waste by providing designated waste
collection areas and containers, arranging for regular disposal,
and training employees and subcontractors.

• Solid waste generated from trees and shrubs removed
during land clearing, demolition of existing structures
(rubble), and building construction

None

• Packaging materials including wood, paper, and plastic

• Scrap or surplus building materials including scrap metals,
rubber, plastic, glass pieces, and masonry products

• Domestic wastes including food containers such as beverage
cans, coffee cups, paper bags, plastic wrappers, and
cigarettes

• Construction wastes including brick, mortar, timber, steel
and metal scraps, pipe and electrical cuttings, non­
hazardous equipment parts, styrofoam and other materials
used to transport and package construction materials

if User/Subscriber modifies this fact
sheet in any way, the CASQA
nameAogo and footer below must be
removed from each page and not
appear on the modified version.

CAUfQRNtA STORMWATtrR
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Solid Waste Management WM-5

• Highway planting wastes, including vegetative material, plant containers, and packaging
materials

Limitations
Temporary stockpiling ofcertain construction wastes may not necessitate stringent drainage
related controls during the non-rainy season or in desert areas with low rainfall.

Implementation
The following steps will help keep a clean site and reduce stormwater pollution:

• Select designated waste collection areas onsite.

• Inform trash-hauling contractors that you will accept only watertight dumpsters for onsite
use. Inspect dumpsters for leaks and repair any dumpster that is not watertight.

• Locate containers in a covered area or in a secondary containment.

• Provide an adequate number ofcontainers with lids or covers that can be placed. over the
container to keep rain out or to prevent loss ofwastes when it is windy.

• Cover waste containers at the end ofeach work dayand when it is raining.

• Plan for additional containers and more frequent pickup during the demolition phase of
construction.

• Collect site trash daily, especially during rainy and windy conditions.

• Remove this solid waste promptly since erosion and sediment control devices tend to collect
litter.

• Make sure that toxic liquid wastes (used oils, solvents, and paints) and chemicals (acids,
pesticides, additives, curing compounds) are not disposed of in dumpsters designated for
construction debris.

• Do not hose out dumpsters on the construction site. Leave dumpster cleaning to the trash
hauling contractor.

• Arrange for regular waste collection before containers overflow.

• Clean up immediately ifa container does spill.

• Make sure that construction waste is collected, removed, and disposed of only at authorized
disposal areas.

Education
• Have the contractor's superintendent or representative oversee and enforce proper solid

waste management procedures and practices.

• Instruct employees and subcontractors on identification ofsolid waste and hazardous waste.

• Educate employees and subcontractors on solid waste storage and disposal procedures.
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Soli.d Waste Man.ag.e.ment WM-S

• Hold regular meetings to discuss and reinforce disposal procedures (incorporate into regular
safety meetings).

• Require that employees and subcontractors follow solid waste handling and storage
procedures.

• Prohibit littering by employees, subcontractors, and visitors.

• Minimize production ofsolid waste materials wherever possible.

CoUection, Storage, andDisposal
• Littering on the project site should be prohibited.

• To prevent clogging ofthe storm drainage system, litter and debris removal from drainage
grates, trash racks, and ditch lines should be a priority.

• Trash receptacles should be provided in the contractor's yard, field trailer areas, and at
locations where workers congregate for lunch and break periods.

• Litter from work areas within the construction limits ofthe project site should be collected
and placed in watertight dumpsters at least weekly, regardless ofwhether the litter was
generated by the contractor, the public, or others. Collected litter and debris should not be
placed in or next to drain inlets, stormwater drainage systems, or watercourses.

• Dumpsters ofsufficient size and number should be provided to contain the solid waste
generated by the project.

• Full dumpsters should be removed from the project site and the contents should be disposed
ofby the trash hauling contractor.

• Construction debris and waste should be removed from the site biweekly or more frequently
as needed.

• Construction material visible to the public shouldbe stored or stacked in an orderly manner.

• Stormwater ronon should be prevented from contacting stored solid waste through the use
ofberms, dikes, or other temporary diversion structures or through the use ofmeasures to
elevate waste from site surfaces.

• Solid waste storage areas should be located at least 50 ft from drainage facilities and
watercourses and should not be located in areas prone to flooding or ponding.

• Except during fair weather, construction and highway planting waste not stored in
watertight dumpsters shouldbe securely covered from wind and rain by covering the waste
with tarps or plastic.

• Segregate potentially hazardous waste from non-hazardous construction site waste.

• Make sure that toxic liquid wastes (used oils, solvents, and paints) and chemicals (acids,
pesticides, additives, curing compounds) are not disposed of in dumpsters designated for
construction debris.
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Solid Waste Management WM-S

• For disposal ofhazardous waste, see WM-6, Hazardous Waste Management. Have
hazardous waste hauled to an appropriate disposal and/or recycling facility.

• Salvage or recycle useful vegetation debris, packaging and surplus building materials when
practical. For example, trees and shrubs from land clearing can be used as a brush barrier,
or converted into wood chips, then used as mulch on graded areas. Wood pallets, cardboard
boxes, and construction scraps can also be recycled

Costs
All of the above are low c~st measures.

Inspection and Maintenance
• Inspect and verify that activity-based BMPs are in place prior to the commencement of

associated activities. While activities associated with the BMP are under way, inspect BMPs
in accordance with General Permit requirements for the associated project type and risk
level. It is recommended that at a minimum, BMPs be inspected weekly, prior to forecasted
rain events, daily during extended rain events, and after the conclusion ofrain events.

• Inspect BMPs subject to non-stormwater discharge daily while non-stormwater discharges
occur

• Inspect construction waste area regularly.

• Arrange for regular waste collection.

References
Processes, Procedures and Methods to Control Pollution Resulting from All Construction
Activity, 430/9-73-007, USEPA, 1973.

Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State ofCalifornia Department ofTransportation (Caltrans), November 2000.

Stormwater Management for Construction Activities; Developing Pollution Prevention Plans
and Best Management Practice, EPA 832-R-9200S; USEPA, April 1992.
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Concrete Waste Management WM-8
Categories

Legend:

0' Primary Category

Ii9 Secondary category

CONCRETE
WASHOUT

AREA

EC

SE
TC

WE

NS

WM

Erosion Control
Sediment Control

Tracking Control

'Mnd Erosion Control
Non-Slormwater
Management Control

Waste Management and
Materials Pollution Control

Description and Purpose
Prevent the discharge ofpollutants to stormwater from
concrete waste by conducting washout onsite or offsite in a
designated area, and by employee and subcontractor training.

The General Permit incorporates Numeric Action Levels (NAL)
for pH (see Section 2 of this handbook to determine your
project's risk level and if you are subject to these requirements).

Many types of construction materials, including mortar,
concrete, stucco, cement and block and their associated wastes
have basic chemical properties that can raise pH levels outside
of the permitted range. Additional care should be taken when
managing these materials to prevent them from coming into
contact with stormwater flows and raising pH to levels outside
the accepted range.

Suitable Applications
Concrete waste management procedures and practices are
implemented on construction projects where:

• Concrete is used as a construction material or where
concrete dust and debris result from demolition activities.

• Slurries containing portland cement concrete (PCC) are
generated, such as from saw cutting, coring, grinding,
grooving, and hydro-concrete demolition.

• Concrete trucks and other concrete-coated equipment are
washed onsite.

Targeted Constituents

Sediment
Nutrients

Trash

Metals
Bacteria
Oil and Grease

Organics

Potential Alternatives

None

If User/Subscriber modifies this fact
sheet in any way, the CASQA
namenogo and footer below must be
removed from each page and not
appear on the modified version.
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Concrete Waste Management WM-8

• Mortar-mixing stations exist.

• Stucco mixing and spraying.

• See also NS-8, Vehicle and Equipment Cleaning.

Limitations
• Offsite washout ofconcrete wastes may not always be possible.

• Multiple washouts may be needed to assure adequate capacity and to allow for evaporation.

Implementation
The following steps will help reduce stormwater pollution from concrete wastes:

• Incorporate requirements for concrete waste management into material supplier and
subcontractor agreements.

• Store dry and wet materials under cover, away from drainage areas. Refer to WM-l, Material
Delivery and Storage for more information.

• Avoid mixing excess amounts ofconcrete.

• Perform washout of concrete trucks in designated areas only, where washout will not reach
stormwater.

• Do not wash out concrete trucks into storm drains, open ditches, streets, streams or onto the
ground. Trucks should always be washed out into designated facilities.

• Do not allow excess concrete to be dumped onsite, except in designated areas.

• For onsite washout:

On larger sites, it is recommended to locate washout areas at least 50 feet from storm
drains, open ditches, or water bodies. Do not allow runoff from this area by constructing
a temporary pit or bermed area large enough for liquid and solid waste.

- Washout wastes into the temporary washout where the concrete can set, be broken up,
and then disposed properly.

- Washouts shall be implemented in a manner that prevents leaching to underlying soils.
Washout containers must be water tight and washouts on or in the ground must be lined
with a suitable impervious liner, typically a plastic type material.

• Do not wash sweepings from exposed aggregate concrete into the street or storm drain.
Collect and return sweepings to aggregate base stockpile or dispose in the trash.

• See typical concrete washout installation details at the end ofthis fact sheet.

Education
• Educate employees, subcontractors, and suppliers on the concrete waste management

techniques described herein.
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Concrete Waste Management WM-8

• Arrange for contractor's superintendent or representative to oversee and enforce concrete
waste management procedures.

• Discuss the concrete management techniques described in this BMP (such as handling of
concrete waste and washout) with the ready-mix concrete supplier before any deliveries are
made.

Concrete Demolition Wastes
• Stockpile concrete demolition waste in accordance with BMP WM-3, Stockpile Management.

• Dispose ofor recycle hardened concrete waste in accordance with applicable federal, state or
local regulations.

ConcreteSlurry Wastes
• PCC and AC waste should not be allowed to enter storm drains or watercourses.

• PCC and AC waste should be collected and disposed ofor placed in a temporary concrete
washout facility (as described in Onsite Temporary Concrete Washout Facility, Concrete
Transit TruckWashout Procedures, below).

• Aforeman or construction supervisor should monitor onsite concrete working tasks, such as
saw cutting, coring, grinding and grooving to ensure proper methods are implemented.

• Saw-eut concrete slurry should not be allowed to enter storm drains or watercourses.
Residue from grinding operations should be picked up by means ofa vacuum attachment to
the grinding machine or by sweeping. Saw cutting residue should not be allowed to flow
across the pavement and should not be left on the surface ofthe pavement. See also NS-3,
Paving and Grinding Operations; and WM-I0, Liquid Waste Management.

• Concrete slurry residue should be disposed in a temporary washout facility (as described in
Onsite Temporary Concrete Washout Facility, Concrete Transit Truck Washout Procedures,
below) and allowed to dry. Dispose ofdry sluny residue in accordance with WM-5, Solid
Waste Management.

Onsite Temporary Concrete Washout Facility, Transit Truck Washout
Procedures
• Temporary concrete washout facilities should be located a minimum of50 ft from storm

drain inlets, open drainage facilities, and watercourses. Each facility should be located away
from conStruction traffic or access areas to prevent disturbance or tracking.

• Asign should be installed adjacent to each washout facility to inform concrete equipment
operators to utilize the proper facilities.

• Temporary concrete washout facilities should be constructed above grade or below grade at
the option ofthe contractor. Temporary concrete washout facilities should be constructed
and maintained in sufficient quantity and size to contain all liquid and concrete waste
generated by washout operations.
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Concrete Waste Management WM-8

• Temporary washout facilities should have a temporary pit or bermed areas ofsufficient
volume to completely contain all liquid and waste concrete materials generated during
washout procedures.

• Temporary washout facilities should be lined to prevent discharge to the underlying ground
or surrounding area.

• Washout ofconcrete trucks should be performed in designated areas only.

• Only concrete from mixer truck chutes should be washed into concrete wash out.

• Concrete washout from concrete pumper bins can be washed into concrete pumper trucks
and discharged into designated washout area or properly disposed of or recycled offsite.

• Once concrete wastes are washed into the designated. area and allowed to harden, the
concrete should be broken up, removed, and disposed ofper WM-5, Solid Waste
Management. Dispose ofor recycle hardened concrete on a regular basis.

• Temporary Concrete Washout Facility (Type Above Grade)

- Temporary concrete washout facility (type above grade) should be constructed as shown
on the details at the end ofthis BMP, with a recommended minimum length and
minimUm. width of 10 ft; however, smaller sites or jobs may only need a smaller washout
facility. With any washout, always maintain a sufficient quantity and volume to contain
all liquid and concrete waste generated by washout operations.

- Materials used to construct the washout area should conform to the provisions detailed
in their respective BMPs (e.g., SE-8 Sandbag Barrier).

Plastic lining material should be a minimum of 10 mil in polyethylene sheeting and
should be free of holes, tears, or other defects that compromise the impermeability ofthe
material.

- Alternatively, portable removable containers can be used as above grade concrete
washouts. Also called a "roll-off'; this concrete washout facility should be properly
sealed to prevent leakage, and shouldbe removed from the site and replaced when the
container reaches 7596 capacity.

• Temporary Concrete Washout Facility (Type Below Grade)

- Temporary concrete washout facilities (type below grade) should be constructed as
shown on the details at the end ofthis BMP, with a recommended minimum length and
minimum width of 10 ft. The quantity and volume should be sufficient to contain all
liquid and concrete waste generatedby washout operations.

Lath and flagging shouldbe commercial type.

Plastic lining material should be a minimum of10 mil polyethylene sheeting and should
be free ofholes, tears, or other defects that compromise the impermeability of the
material.
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Concrete Waste Ma,nagement WM-8

- The base ofa washout facility should be free of rock or debris that may damage a plastic
liner.

Removal ofTemporaJ1l Concrete Washout Facilities
• When temporary concrete washout facilities are no longer required for the work, the

hardened concrete should be removed and properly disposed or recycled in accordance with
federal, state or local regulations. Materials used to construct temporary concrete washout
facilities should be removed from the site ofthe work and properly disposed or recycled in
accordance with federal, state or local regulations..

• Holes, depressions or other ground disturbance caused by the removal ofthe temporary
concrete washout facilities should be backfilled and repaired.

Costs
All ofthe above are low cost measures. Roll-off concrete washout facilities can be more costly
than other measures due to removal and replacement; however, provide a cleaner alternative to
traditional washouts. The type ofwashout facility, size, and availability ofmaterials will
determine the cost ofthe washout.

Inspection and Maintenance
• BMPs must be inspected inaccordance with General Permit requirements for the associated

project type and risk level. It is recommended that at a minimum, BMPs be inspected
weekly, prior to forecasted rain events, daily during extended rain events, and after the
conclusion of rain events.

• Temporary concrete washout facilities should be maintained to provide adequate holding
capacitywith a minimum freeboard of4 in. for above grade facilities and 12 in. for below
grade facilities. Maintaining temporary concrete washout facilities should include removing
and disposing ofhardened concrete and returning the facilities to a functional condition.
Hardened concrete materials should be removed and properly disposed or recycled in
accordance with federal, state or local regulations.

• Washout facilities must be cleaned, or new facilities must be constructed and ready for use
once the washout is 7596 full.

• Inspect washout facilities for damage (e.g. tom liner, evidence ofleaks, signage, etc.). Repair
all identified damage.

References
Blueprint for a Clean Bay: Best Management Practices to Prevent Stormwater Pollution from
Construction Related Activities; Santa Clara Valley Nonpoint Source Pollution Control Program,
1995·

Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State ofCalifornia Department ofTransportation (Caltrans), November 2000, Updated March
2003·

Stormwater Management for Construction Activities; Developing Pollution Prevention Plans
and Best Management Practice, EPA 832-R-92005; USEPA, Apri11992.
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Concrete Waste Management WM-8
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NOT TO SCALE

NOTES

1. ACTUAL LAYOUT DETERMINED
IN FIELD.

2. THE CONCRETE WASHOUT SIGN
SHALL BE INSTALLED WITHIN
30 FT. OF THE TEMPORARY
CONCRETE WASHOUT FACILITY.

STAKE
(TYP)

10 MIL
PLASTIC LINING

PLAN

1O'

NOT TO SCALE
TYPE "ABOVE GRADE"

TWO-STACKED
2 X 12 ROUGH

WOOD FRAME
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Concrete Waste Management WM-8
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Stabilized Construction Entrance/Exit TC-l

Categories

Legend:

0' Primary Objective

l!l Secondary Objective

Erosion Control
Sediment Control

Tracking Control

Wind Erosion Control
Non-Stormwater
Management Control

Waste Management and
Materials Pollution ControlWM

EC
SE

TC

WE

NS

Description and Purpose
A stabilized construction access is defined by a point of
entrance/exit to a construction site that is stabilized to reduce
the tracking of mud and dirt onto public roads by construction
vehicles.

Suitable Applications
Use at construction sites:

Targeted Constituents

Sediment

Nutrients
Trash

Metals

Bacteria

Oil and Grease
Organics

• Where dirt or mud can be tracked onto public roads.

• Adjacent to water bodies.

• Where poor soils are encountered.

• Where dust is a problem during dry weather conditions.

Limitations
• Entrances and exits require periodic top dressing with

additional stones.

Potential Alternatives

None

If User/Subscriber modifies this fact
sheet in any way, the CASQA
namel1ogo and footer below must be
removed from each page and not
appear on the modified version.

• This BMP should be used in conjunction with street
sweeping on adjacent public right ofway.

• Entrances and exits should be constructed on level ground
only.

• Stabilized construction entrances are rather expensive to
construct and when a wash rack is included, a sediment trap
of some kind must also be provided to collect wash water
runoff.

ell L1fOR"'~IASTOIVtIWA1lll
OI!AI.ITY ,\~~O(,"I.\T'()N·
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Stabi.lized Construction Entrance/Exit TC-l

Implementation
General
Astabilized construction entrance is a pad ofaggregate underlain with filter cloth located at any
point where traffic will be entering or leaving a construction site to or from a public right ofway,
street, alley, sidewalk, or parking area. The purpose of a stabilized construction entrance is to
reduce or eliminate the tracking ofsediment onto public rights ofway or streets. Reducing
tracking ofsediments and other pollutants onto paved roads helps prevent deposition of
sediments into local storm drains and production ofairborne dust.

Where traffic will be entering or leaving the construction site, a stabilized construction entrance
should be used. NPDES permits require that appropriate measures be implemente4 to prevent
tracking of sediments onto paved roadways, where a significant source ofsediments is derived
from mud and dirt carried out from unpaved roads and construction sites.

Stabilized construction entrances are moderately effective in removing sediment from
equipment leaving a construction site. The entrance should be built on level ground.
Advantages ofthe Stabilized Construction Entrance/Exit is that it does remove some sediment
from equipment and serves to channel construction traffic in and out of the site at specified
locations. Efficiency is greatly increased when a washing rack is included as part ofa stabilized
construction entrance/exit.

Design and Layout
• Construct on level ground where possible.

• Select 3 to 6 in. diameter stones.

• Use minimum depth ofstones of 12 in. or as recommended by soils engineer.

• Construct length of50 ft or maximum site will allow, and 10 ft minimum width or to
accommodate traffic.

• Rumble racks constructed ofsteel panels with ridges and installed in the stabilized
entrance/exit will help remove additional sediment and to keep adjacent streets clean.

• Provide ample turning radii as part ofthe entrance.

• Limit the points ofentrance/exit to the construction site.

• Limit speed ofvehicles to control dust.

• Properly grade each construction entrance/exit to prevent runoff from leaving the
construction site.

• Route runofffrom stabilized entrances/exits through a sediment trapping device before
discharge.

• Design stabilized entrance/exit to support heaviest vehicles and equipment that will use it.
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Stabilized Construction Entrance/Exit TC-l

• Select construction access stabilization (aggregate, asphaltic concrete, concrete) based on
longevity, required performance, and site conditions. Do not use asphalt concrete (Ae)
grindings for stabilized construction access/roadway.

• Ifaggregate is selected, place crushed aggregate over geotextile fabric to at least 12 in. depth,
or place aggregate to a depth recommended by a geotechnical engineer. Acrushed aggregate
greater than 3 in. but smaller than 6 in. shouldbe used.

• Designate combination or single purpose entrances and exits to the construction site.

• Require that all employees, subcontractors, and suppliers utilize the stabilized construction
access.

• Implement SE-7, Street Sweeping and Vacuuming, as needed.

• All exit locations intended to be used for more than a two-week period should have stabilized
construction entrance/exit BMPs.

Inspection and Maintenance
• Inspect and verify that activity-based BMPs are in place prior to the commencement of

associated activities. While activities associated with the BMPs are under way, inspect BMPs
in accordance with General Permit requirements for the associated project type and risk
level. It is recommended that at a minimum, BMPs be inspected weekly, prior to forecasted
rain events, daily during extended rain events, and after the conclusion ofrain events.

• Inspect local roads adjacent to the site daily. Sweep or vacuum to remove visible
accumulatedsediment.

• Remove aggregate, separate and dispose ofsediment ifconstruction entrance/exit is clogged
with sediment.

• Keep all temporary roadway ditches clear.

• Check for damage and repair as needed.

• Replace gravel material when surface voids are visible.

• Remove all sediment deposited on paved roadways within 24 hours.

• Remove gravel and filter fabric at completion ofconstruction

Costs
Average annual cost for installation and maintenance mayvary from $1,200 to $4,800 each,
averaging $2,400 per entrance. Costs will increase with addition ofwashing rack, and sediment
trap. With wash rack, costs range from $1,200 - $6,000 each, averaging $3,600 per entrance.

References
Manual ofStandards ofErosion and Sediment Control Measures, Association of BayArea
Governments, May 1995.
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Stabilized Constructi.on Entrance/Exit TC-l

National Management Measures to Control Nonpoint Source Pollution from Urban Areas,
USEPAAgency, 2002.

Proposed Guidance Specifying Management Measures for Sources ofNonpoint Pollution in
Coastal Waters, Work Group Working Paper, USEPA, April 1992.

Stormwater Quality Handbooks Construction Site Best Management Practices (BMPs) Manual,
State ofCalifornia Department ofTransportation (Caltrans), November 2000.

Stormwater Management ofthe Puget Sound Basin, Technical Manual, Publication #91-75,
Washington State Department ofEcology, February 1992.

Virginia Erosion and Sedimentation Control Handbook, Vtrginia Depamnent ofConsetvation
and Recreation, Division ofSoil and Water Consetvation, 1991.

Guidance Specifying Management Measures for Nonpoint Pollution in Coastal Waters, EPA
840-B-9-002, USEPA, Office ofWater, Washington, DC, 1993.

Water Quality Management Plan for the Lake Tahoe Region, Volume II, Handbook of
Management Practices, Tahoe Regional Planning Agency, November 1988.
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Stabilized Construction Entrance/Exit TC-l
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Stabilized Construction Entrance/Exit TC-l
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sedIment tfGpprngdeVice

~

Mat¢h
ExistIng
Grade

(1) length should be extended to 12 thnes the diameter of
the largest oomlruction vehicle tire.

(2) On small sites length should be the IJIlximmn allowed by site.
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Water Conservation Practices NS-l
Categories

EC Erosion Control I!J
SE Sediment Control I!J
TC Tracking Control
WE Wind Erosion Control

NS
Non-Stonmwater 0Management Control

WM Waste Management and
Materials Pollution Control

Legend:

o Primary Objective

I!J Secondary Objective

Description and Purpose
Water conservation practices are activities that use water
during the construction of a project in a manner that avoids
causing erosion and the transport of pollutants offsite. These
practices can reduce or eliminate non-stormwater discharges.

Suitable Applications
Water conservation practices are suitable for all construction
sites where water is used, including piped water, metered
water, trucked water, and water from a reservoir.

Limitations
• None identified.

Implementation
• Keep water equipment in good working condition.

• Stabilize water truck filling area.

• Repair water leaks promptly.

• Washing ofvehicles and equipment on the construction site
is discouraged.

• Avoid using water to clean construction areas. Ifwater
must be used for cleaning or surface preparation, surface
should be swept and vacuumed first to remove dirt. This
will minimize amount of water required.

Targeted Constituents

Sediment 0
Nutrients

Trash

Metals
Bacteria
Oil and Grease

Organics

Potential Alternatives

None

If User/Subscriber modifies this fact
sheet in any way, the CASQA
namenogo and footer below must be
removed from each page and not
appear on the modified version.

CALlFOR.'olTA srORMWATttR
Ql:.\ r IT" .\ ~"n'l"TlO:,,>
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Water Conse.rva.tion Practices NS-l

• Direct construction water runoffto areas where it can soak into the ground or be collected
and reused.

• Authorized non-stormwater discharges to the Storm drain system, channels, or receiving
waters are acceptable withthe implementation ofappropriate BMPs.

• Lock water tank valves to prevent unauthorized use.

Costs
The cost is small to none compared to the benefits of conserving water.

Inspection and Maintenance
• Inspect and verify that activity based BMPs are in place prior to the commencement of

authorized non-stormwater discharges.

• Inspect BMPs in accordance with General Permit requirements for the associated project
type and risk level. It is recommended that at a minimum, BMPs be inspected weekly, prior
to forecasted rain events, daily during extended rain events, and after the conclusion ofrain
events.

• Inspect BMPs subject to non-stormwater discharges daily while non-stormwater discharges
are occuring.

• Repair water equipment as needed to prevent unintended discharges.

- Water trucks

- Water reservoirs (water buffalos)

- Irrigation systems

Hydrant connections

References
Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State ofCalifornia Department ofTransportation (Caltrans), November 2000.
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Vehicle & Equipment Maintenance NS-l0
Categories

Legend:

o Primary Objective

IE Secondary Objective

EC

SE

TC
WE

NS

WM

Erosion Control

Sediment Control
Tracking Control

Wind Erosion Control
Non-Stormwater
Management Control

Waste Management and
Materials Pollution Control

Description and Purpose
Prevent or reduce the contamination of stormwater resulting
from vehicle and equipment maintenance by running a "dry
and clean site". The best option would be to perform
maintenance activities at an offsite facility. If this option is not
available then work should be performed in designated areas
only, while providing cover for materials stored outside,
checking for leaks and spills, and containing and cleaning up
spills immediately. Employees and subcontractors must be
trained in proper procedures.

Suitable Applications
These procedures are suitable on all construction projects
where an onsite yard area is necessary for storage and
maintenance of heavy equipment and vehicles.

Limitations
Onsite vehicle and equipment maintenance should only be used
where it is impractical to send vehicles and equipment offsite
for maintenance and repair. Sending vehicles/equipment
offsite should be done in conjunction with TC-l, Stabilized
Construction Entrance/Exit.

Outdoor vehicle or equipment maintenance is a potentially
significant source of stormwater pollution. Activities that can
contaminate stormwater include engine repair and service,
changing or replacement of fluids, and outdoor equipment
storage and parking (engine fluid leaks). For further
information on vehicle or equipment servicing, see NS-8,

Targeted Constituents

Sediment

Nutrients 0
Trash 0
Metals

Bacteria
Oil and Grease 0
Organics 0

Potential Alternatives

None

If User/Subscriber modifies this fact
sheet in any way, the CASQA
nam~ogo and footer below must be
removed from each page and not
appear on the modified version.

CALiFOIl'l1A STORMl\'ATER
QU.\IIT\" Ml~on'\l"f{l'i
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Vehicle. Equipment Maintenance NS-l0

Vehicle and Equipment Cleaning, and N8-9, Vehicle and Equipment Fueling.

Implementation
• Use offsite repair shops as much as possible. These businesses are better equipped to handle

vehicle fluids and spills properly. Performing this work offsite can also be economical by
eliminating the need for a separate maintenance area.

• Ifmaintenance must occur onsite, use designated areas, located away from drainage courses.
Dedicated maintenance areas should be protected from stormwater ronan and runoff, and
should be located at least 50 ft from downstream drainage facilities and watercourses.

• Drip pans or absorbent pads should be used during vehicle and equipment maintenance
work that involves fluids, unless the maintenance work is performed over an impermeable
surface in a dedicated maintenance area.

• Place a stockpile of spill cleanup materials where it will be readily accessible.

• All fueling trucks and fueling areas are required to have spill kits and/or use other spill
protection devices.

• Use adsorbent materials on small spills. Remove the absorbent materials promptly and
dispose ofproperly.

• Inspect onsite vehicles and equipment daily at startup for leaks, and repair immediately.

• Keep vehicles and equipment clean; do not allow excessive build-up ofoil and grease.

• Segregate and recycle wastes, such as greases, used oil or oil filters, antifreeze, cleaning
solutions, automotive batteries, hydraulic and transmission fluids. Provide secondary
containment and covers for these materials ifstored onsite.

• Train employees and subcontractors in proper maintenance and spill cl~up procedures.

• Drip pans or plastic sheeting should be placed under all vehicles and equipment placed on
docks, barges, or other structures over water bodies when the vehicle or equipment is
planned to be idle for more than 1 hour.

• For long-term projects, consider using portable tents or covers over maintenance areas if
maintenance cannot be performed offsite.

• Consider use ofnew, alternative greases and lubricants, such as adhesive greases, for chassis
lubrication and fifth-wheel lubrication.

• Properly dispose ofused oils, fluids, lubricants, and spill cleanup materials.

• Do not place used oil in a dumpster or pour into a storm drain or watercourse.

• Properly dispose ofor recycle used batteries.

• Do not bury used tires.

January 2011 California Smrmwater BMP Handbook
Construction

www.casqa.org
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Vehicle&. Eq.ulpment M·alntena:nce NS-l0

• Repair leaks offluids and oil immediately.

Listed below is further information ifyou must perform vehicle or equipment maintenance
onsite.

SqferAlternative Products
• Consider products that are less toxic or hazardous than regular products. These products

are often sold under an "environmentally friendly" label.

• Consider use ofgrease substitutes for lubrication oftruck fifth-wheels. Follow
manufacturers label for details on specific uses.

• Consider use ofplastic friction plates on truck fifth-wheels in lieu ofgrease. Follow
manufacturers label for details on specific uses.

Waste Reduction
Parts are often cleaned. using solvents such as trichloroethylene, trichloroethane, or methylene
chloride. Many of these cleaners are listed. in California Toxic Rule as priority pollutants. These
materials are harmful and must not contaminate stormwater. They must be disposed ofas a
hazardous waste. Reducing the number ofsolvents makes recycling easier and reduces
hazardous waste management costs. Often, one solvent can perform a job as well as two
different solvents. Also, ifpossible, eliminate or reduce the amount ofhazardous materials and
waste by substituting non-hazardous or less hazardous materials. For example, replace
chlorinated organic solvents with non-chlorinated solvents. Non-chlorinated solvents like
kerosene or mineral spirits are less toxic and less expensive to dispose ofproperly. Check the
list ofactive ingredients to see whether it contains chlorinated solvents. The "chlor" term
indicates that the solvent is chlorinated.. Also, try substituting a wire brush for solvents to clean
parts.

Recycling and Disposal
Separating wastes allows for easier recycling and may reduce disposal costs. Keep hazardous
wastes separate, do not mix used oil solvents, and keep chlorinated solvents Oike,­
trichloroethane) separate from non-chlorinated solvents Oike kerosene and mineral spirits).
Promptly transfer used fluids to the proper waste or recycling drums. Don't leave full drip pans
or other open containers lYing around. Provide cover and secondary containment until these
materials can be removed. from the site.

Oil filters can be recycled. Ask your oil supplier or recycler about recycling oil filters.

Do not dispose of extra paints and coatings by dumping liquid onto the ground or throwing it
into dumpsters. Allow coatings to dry or harden before disposal into covered dumpsters.

Store cracked batteries in a non..leaking secondary container. Do this with all cracked batteries,
even ifyou think all the acid has drained out. Ifyou drop a battery, treat it as ifit is cracked.
Put it into the containment area until you are sure it is not leaking.

Costs
.All ofthe above are low cost measures. Higher costs are incurred to setup and maintain onsite
maintenance areas.

January 2011 california Stormwater BMP Handbook
Construction
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Vehi.cle • Eq,u.lpm.ent Ma:intenance NS-l0

Inspection and Maintenance
• Inspect and verify that activity-based. BMPs are in place prior to the commencement of

associated activities. While activities associated with the BMP are under way, inspect BMPs
in accordance with General Permit requirements for the associated project type and risk
level. It is recommended that at a minimum, BMPs be inspected weekly, prior to forecasted
rain events, daily during extended rain events, and after the conclusion ofrain events.

• Inspect BMPs subject to non-stormwater discharges daily while non-stormwater discharges
occur.

• Keep ample supplies of spill cleanup materials onsite.

• Maintain waste fluid containers in leak proofcondition.

• Vehicles and equipment should be inspected on each day ofuse. Leaks shouldbe repaired
immediately or the problem vehicle(s) or equipment should be removed from the project
site.

• Inspect equipment for damaged hoses and leakygaskets routinely. Repair or replace as
needed.

References
Blueprint for a Clean Bay: Best Management Practices to Prevent Stormwater Pollution from
Construction Related Activities; Santa Clara Valley Nonpoint Source Pollution Control Program,
1995·

Coastal Nonpoint Pollution Control Program; Program Development and Approval Guidance,
Working Group, Working Paper; USEPA, April 1992.

Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State of California Department ofTransportation (Caltrans), November 2000.
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THE CITY OF SAN D'EGO

City of San Diego
Development Services
1222 First Ave., MS-302
San Diego, CA 92101
(619) 446-5000

Storm Water Requirements
Applicability Checklist

FORM

05-560
JANUARY 2011

Project Address: IZ~~\t~umber (far City Use Only):
B Street & 29th Street

SECTION 1. Permanent Storm Water BMP Requirements:
Additional information for determining the requirements is found in the Storm Water Standards Manual.

Part A: Determine if Exempt from Permanent Storm Water B:MP Requirements.
Projects that are considered maintenance, or are otherwise not categorized as "development projects" or "redevelop-
ment projects" according to the Storm Water Standards manual are not required to install permanent stonn water HM:Ps.
If "Yes" is checked for any line in Part A, proceed to Part C and check thc box labeled "Exempt Project." If "No" is
checked for all of the lines, continue to Part B.

1. The project is not a Development Project as defined in the Storm Water Standards Manual:
for example habitat restoration projects, and construction inside an existing building. DYes 0No

2. The project is only the construction of underground or overhead linear utilities. DYes 0No

3. The project qualifies as routine maintenance (replaces or renews existing surface materials
because of failed or deteriorating condition). This includes roof replacement, pavement spot
repairs and resurfacing treatments such as asphalt overlay or slurry seal, and replacement

DYes 0Noof damaged pavement.

4. The project only installs sidewalks, bike lanes, or pedestrian ramps on an existing road,
DYes 0Naand does not change sheet flow condition to a concentrated flow condition.

Part B: Determine if Subject to Priority Development Project Requirements.
Projects that match one of the definitions below are subject to additional requirements including preparation ofa Water Quality
Technical Report.
If "Yes" is checked for any line in Part B, proceed to Part C and check the box labeled "Priority Development
Project." If"No" is checked for all of the lines, continue to Part C and check the box labeled "Standard Development
Proiect." .

1. Residential development of 10 or more units. o Yes DNo

2. Commercial development and similar non-residential development greater than one acre.
Hospitals; laboratories and other medical facilities; educational institutions; recreational facilities;
municipal facilities; commercial nurseries; multi-apartment buildings; car wash facilities; mini-malls
and other business complexes; shopping malls; hotels; office buildings; public warehouses; automotive

DYes 0Nadealerships; and other light industrial facilities.

3. Heavy industrial development greater than one acre. Manufacturing plants,
food processing plants, metal working facilities, printing plants, and fleet storage areas. DYes 0No

4. Automotive repair shop. Facilities categorized in anyone ofStandard Industrial
Classification (SIC) cades 5013, 5014, 5541, 7532-7534, ar 7536-7539. DYes 0No

5. Restaurant. Facilities that sells prepared foods and drinks for consumption, including stationary
lunch counters and refreshment stands selling prepared foods and drinks for immediate consumption

DYes 0Na(SIC code 5812), and where the land area for development is greater than 5,000 square feet.

6. Hillside development greater than 5,000 square feet. Development that creates 5,000 square
feet of impervious surface and is located in an area with known erosive soil conditions and where

DYes 0Nathe development will grade on any natural slope that is twenty-five percent or greater.

7. Water Quality Sensitive Area. Development located within, directly adjacent to, or discharging
directly to a Water Quality Sensitive Area (as depicted in Appendix C) in which the project either
creates 2,500 square feet of impervious surface on a proposed project site or increases the area of
imperviousness of a proposed project site to 10% or more of its naturally occurring condition. "Directly
adjacent" is defined as being situated within 200 feet of the Water Quality Sensitive Area. "Discharging
directly to" is defined as outflow from a d.rainage conveyance system that is composed entirely of flows

DYes 0Nafrom the subject development or redevelopment site, and not commingled with flows from adjacent lands.

8. Parking lot with a minimum area of 5,000 square feet or a minimum of 15 parking spaces
and potential exposure to urban runoff (unless it meets the exclusion for parking lot reconfiguration

DYes 0Naon line 11).
Printed on recycled paper. VISit our web sIte at wwwsandlegogoY/development-servlces.

Upon request, this information is available in alternative formals for persons with disabilities.
DS-560 (01-25-11)



Page 2 of 2 City of San Diego' Development Services Department· Storm Water Requirements Applicability Checklist

9. Street, road, highway, or freeway. New paved surface in excess of 5,000 square feet
used for the transportation of automobiles, trucks, motorcycles, and other vehicles

DYes 0No(unless it meets the exclusion for road reconfiguration on line 11).

10. Retail Gasoline Outlet (RGO) that is: (a) 5,000 square feet or more or (b) has
DYes 0Noa projected Average Daily Traffic (ADT) of 100 or more vehicles per day.

11. Significant Redevelopment; project installs andlor replaces 5,000 square feet or more of
impervious surface and the existing site meets at least one of the categories above. The project
is not considered Significant Redevelopment ifreconfiguring an existing road or parking lot
without a change to the footprint of an existing developed road or parking lot. The existing

DYes 0Nofootprint is defined as the outside curb or the outside edge of pavement when there is no curb.

12. Other Pollutant Generating Project. Any other project not covered in the categories
DYes 0Noabove, that disturbs one acre or more and is not excluded by the criteria below.

Projects creating less than 5,000 sfof impervious surface and where added landscaping does not require regular use ofpesticides
and fertilizers, such as slope stabilization using native plants. Calculation of the square footage ofimpervious surface need not in·
elude linear pathways that are for infrequent vehicle use, such as emergency maintenance access or bicycle pedestrian use, if they
are built with pervious surfaces or if they sheet {low to surrounding pervious surfaces.

Part C: Select the appropriate category based on the outcome of Parts A & B.
1. If"Yes" is checked for any line in Part A, then check this box. Continue to Section 2. o Exempt Project

2. If"No" is checked for all lines in Part A, and Part B, then check this box. o Standard Development ProjectContinue to Section 2.

3. If"No" is checked for all lines in Part A, and "Yes" is checked for at least one of the
lines in Part B, then check this box. Continue to Section 2. See the Storm Water
Standards Manual for guidance on determining if Hydromodification Management o Priority Development ProjectPlan requirements apply.

SECTION 2. Construction Storm Water BMP Requirements:
For all projects, complete Part D. If "Yes" is checked for any line in Part D, then continue to Part E.

Part D: Determine Construction Phase Storm Water Requirements.
1. Is the project subject to California's statewide General NPDES Permit for Stonn Water

Discharges Associated with Construction Activities? (See State Water Resources Control
DYes 0NoBoard Order No. 2009-0009-DWQ for rules on enrollment)

2. Does the project propose grading or soil disturbance? o Yes DNo
3. Would storm water or urban runoff have the potential to contact any portion of the

construction area, including washing and staging areas? o Yes DNo

4. Would the project use any construction materials that could negatively affect water
quality if discharged from the site (such as, paints, solvents, concrete, and stucco)? o Yes DNo

5. Check this box if"Yes" is checked for line 1. Continue to Part E. o SWPPP Required

6. Check this box if"No" is checked for line 1, and "Yes is checked for any line 2·4.
Continue to Part E. o WPCP Required

7. Check this box if "No" is checked for all lines 1-4. Part E does not apply. o No Document Required

Part E: Determine Construction Site Priority
This prioritization must be completed with this form, noted on the plans, and included in the SWPPP or WPCP. The City re-
serves the right to adjust the priority of the projects both before and during construction. [Note: The construction priority does
NOT change construction BMP requirements that apply to projects; rather, it determines the frequency of inspections that will
be conducted by City staff]
o 1. High Priority

a) Projects where the site is 50 acres or more and grading will occur during the wet season
b) Projects 1 acre or more and tributary to an impaired water body for sediment (e.g., Penasquitos watershed)
c) Projects 1 acre or more within or directly adjacent to or discharging directly to a coastal lagoon or other receiving water

within a Water Quality Sensitive Area.
d) Projects subject to phased grading or advanced treatment requirements.

02 Medium Priority. Projects 1 acre or more but not subject to a high priority designation.

03 Low Priority. Projects requiring a Water Pollution Control Plan but not subject to a medium or high priority designation.

Name of Owner or Agent (Please Print): Title:
Jo" Christensen Assistant Enaineer
Signature:~ -.J Date:

04/27/2015
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Filterra@ Roofdrain System

The filterra Roofdrain System treats piped in stormwater runoff
from rooftops. Using bioretention filtration the system captures and
immobilizes pollutants of concern such as: Tss, nutrients and metals.

stormwater continues to flow through the media and into the
underdrain system, where treated water is discharged. Higher flows
bypass the bioretention treatment via an overflow/bypass pipe
design.

Features and Benefits

Best Value for Rooftop Treatment,
compact size
needs no external bypass
easy installation
simple maintenance

Versatile.
filterra Roofdrain can be used for:

new construction
retrofits
commercial or residential applications.

filterra Roofdrain can be placed:
At grade
Above grade with effluent below grade to meet
elevation challenges of high water tables
Install next to or away from your building

Maintenance. Maintenance is simple and safe (at ground level), and
the first year is proVided fREE with the purchase of every unit. The
procedure is so easy you can perform it yourself.

Protection, The filterra Roofdrain's hydraulic configuration was
tested by the Colorado State University Hydraulics laboratory.

Below grade treatment using filterra Roofdrain avoids the slipping
hazard liabilities of daylighted roofdrains during freeZing weather.

Protect from erosion with filterra's monolithic water tight design.

~
fllterra
8lUr~lellllOII S/Sl~fll~

iM 'I'.~

Filterra" Roofdrain StormwaterTreatment System

A Greenroof at Ground Leve'"

Expected Pollutant Removal

(Ranges Varying with Particle Size, Pollutant loading and Site Conditions)

TSS Removal 85%

Phosphorus Removal 60% "70%

Zinc Removal > 66%

Copper Removal >58%

Nitrogen Removal 43%

Oil & Grease > 93%
'TOlal Petroleum Hydro(arbolls

Information on the pollutant removal efficiency of the filtersoil/plant
media is based on third party lab and field studies.

Filte"a media has been TAPE and TARP tested and approved.

o

1. Influent Pipe from Roof leader

2. Pipe slots allow treatment flow to media surface

3. Erosion Control

4. Perforated Underdrain for Treatment flows

5. Protective Mulch layer

6. Cast Iron Tree Grate for Maintenance Access



~
fllterra

r·'It'r 11011 Systems
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Filterra' Roofdrain Stormwater Treatment System

A Greenroof at Ground Level"

Design Guidelines

1) Use the Filterra Roofdrain Design Guidance as a reference available
from design@filterra.com. r--------------------------,
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4) Ensure piping to and from Filterra Roofdrain system is free-draining
at minimum 1% slope, or per local codes.

3) Determine Filterra Roofdrain placement next to a bUilding, or away
from your building.

2) Select Filterra Roofdrain model according to your Regional Sizing
Table, and according to the building's roof drainage area and associated
roof drain pipe sizes.

Placement Review

.~..~. .: ... ' .!

.: ~. , ",., .:., ...•: ". :... : .~..: .:.. .' ... ' • " • III
',,,.. "" ..:

..',

~ I ••

•

.' ..Proper Placement

Because we want your project with Filterra to be a great success, we
respectfully require that each Fiiterra Roofdrain project be reviewed
by our placement/design staff. This review is mandatory, as proper
placement ensures you of the most efficient and cost effective solution,
as well as optimum performance and minimal maintenance

2) Filterra Roofdrain Systems should oniy receive piped in runoff.

1) Pipe flow of the Filterra Roofdrain System eliminates the cross­
linear flow requirements necessary with standard Filterra.

3) Roohop drainage should still be designed with emergency bypass
relief prior to the Filterra Roofdrain System (e.g.: roohop scuppers,
etc.)

Filterra Roofdrain System
One pipe in, one pipe out, with internal high-flow bypass.

Always follow local plumbing codes for roof drainage requirements.

The Filterra System is not a substitute for roohop overflow/bypass.

4) Send completed project information form along with plans to
Filterra for placement and application review.

Western Region Support
]4428 YU(dip.l Blvd., Suite E-312
Yucaipa. (A 92399

Corporate HeadqulIrters & Eastern Region Support
11]52 Virginia ?re<:ast Road

Ashland, VA 2300$
loll free: (866) 349·]458· f: (804) 798-8400

E·n~lil: de~igr\@lillerril.(om. Web: www,(lllwJ.(om

RllerrJ' i~ protwed by U.S. Palems 16.177.174, '6,569,321 & 17,625,485. Other palems pending.
_"\n" L •• "".~_... n,"._._~.__ "<.. ,.,.. _..... ,. _ ~...,_ .• ~.< ~.1
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P.O. Box 231446

Encinitas, CA 92023 (TlUS SPACE IS FOR RECORDER'S USE ONLY>

STORM WATER MANAGEMENT AND DISCHARGE CONTROL MAINTENANCE AGREEMENT

APPROVAL NUMBER: ASSESSORS PARCEL NUMBER: PROJECT NUMBER:

This agreement is made by and between the City of San Diego, a municipal corporation [City] and _

------------------------------------------,
the owner or duly authorized representative of the owner [Property Owner] of property located at

(PROPERTY AnDRESS)

and more particularly described as: _

(LEGAL DESCRIPl'lON OF PRoPERTY)

in the City of San Diego, County ofSan Diego, State of California.

Property Owner is required pursuant to the City of San Diego Municipal Code, Chapter 4, Article 3, Division 3,

Chapter 14, Article 2, Division 2, and the Land Development Manual, Storm Water Standards to enter into a Storm

Water Management and Discharge Control Maintenance Agreement [Maintenance Agreement] for the installation

and maintenance of Permanent Storm Water Best Management Practices [Permanent Storm Water BMP'sl prior

to the issuance of construction permits. The Maintenance Agreement is intended to ensure the establishment and

maintenance of Permanent Storm Water BMP's onsite, as described in the attached exhibit(s), the project's Water

Quality Technical Report [WQTR] and Grading and/or Improvement Plan Drawing No(s), or Building Plan Project
No(s): _

Property Owner wishes to obtain a building or engineering permit according to the Grading and/or Improvement
Plan Drawing No(s) or Building Plan Project No(s): _

Continued on Page 2
Printed on recycled paper. Visit our web site at www.sandlego.gov/deveIQpment-servlces.

Upon request, this Information Is available in alternative formats for persons with disabilities.
05-3247 (03-13)



Page 2 of2 City of San Diego • Development Services Department • Storm Water Management and Discharge Control

NO~ THEREFORE, the parties agree as follows:

1. Property Owner shall have prepared, or if qualified, shall prepare an Operation and Maintenance Procedure

[OMP] for Permanent Storm Water BMP's, satisfactory to the City, according to the attached exhibit(s), consis-

tent with the Grading and/or Improvement Plan Drawing No(s), or Building Plan Project No(s): _

2. Property Owner shall install, maintain and repair or replace all Permanent Storm Water BMP's within their

prope~according to the OMP guidelines as described in the attached exhibit(s), the project's WQTR and Grad-

ing and/or Improvement Plan Drawing No(s), or Building Plan Project No(s) '

3. Property Owner shall maintain operation and maintenance records for at least five (5) years. These records shall

be made available to the City for inspection upon request at any time.

This Maintenance Agreement shall commence upon execution of this document by all parties named hereon, and

shall run with the land.

Executed by the City of San Diego and by Property Owner in San Diego, California.

See Attached Exhibit(s): _

(Owner Signature)

(Print Narne and Title)

(Company/Organization Name)

(Date)

THE CITY OF SAN DIEGO

APPROVED:

(City Control Engineer Signature)

(Print Name)

(Date)

NOTE: ALL SIGNATURES MUST INCLUDE NOTARY ACKNOWLEDGMENTS PER CIVn. CODE SEC. 1180 ET.SEQ.
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City of San Diego Permanent BMP FORM-.- Development Services
1222 First Ave., MS-501 Construction 05-563
San Diego, CA 92101

THE CITY OF" S"N D'EGO (619) 236-5500 Self Certification Form FEBRUARY 2013

Date Prepared: Project No.:

Project Applicant: Phone:

Project Address:

Project Engineer: Phone:

The purpose of this form is to verify that the site improvements raJ' the project, identified above, have been con-
structed in conformance with the approved Standard Urban Storm Water Mitigation Plan (SUSMP) documents and
drawings.

This form must be completed by the engineer and submitted prior to final inspection of the construction permit.
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Introduction 
 
 

This project involves the creation of 11 single-family apartments on a 
portion of Block 63, Morse’s Subdivision of Pueblo Lot 1150 and a portion 
of the vacated alley in Block 63 and a portion of vacated 29th Street 
adjacent to it, all according to Map No. 547, in the City of San Diego. It 
involves the extension of an existing 36” concrete pipe drain with a 42” 
RCP drain, southeasterly into a portion of the existing drainage basin and 
re-routing of an existing 18” RCP drain to join the existing 36” drain, in “B” 
Street, along with the construction of apartments and appurtenances, 
including sewer, water and storm drain facilities as well as hardscape and 
landscaping associated with the project. It also will include the 
reconstruction of the curb, gutter and sidewalk and improvement of a 
portion of a reserved sewer easement resulting from the vacation of the 
alley, in Block 63. 
 
Appendix “A” contains drainage area maps from a topographic survey by 
Christensen Engineering and Surveying, prepared in July 2004 and City of 
San Diego topographic maps. Runoff from the area of the project and a 
large area northerly and westerly of the site is conveyed to a basin that is 
located adjacent to the project. The basin is located easterly and southerly 
of the site. Following construction this drainage pattern will persist. 
Drainage from the alley westerly of the site will be picked up by a proposed 
12” trench drain and conveyed to the basin to prevent run-on from flowing 
over the vacated alley portion of the site and the property southerly. The 
appendices include studies that document the expected highest water 
surface elevation in the channel southerly and easterly of the site based on 
runoff from the area northerly, easterly and westerly of the site.  
 
This neighborhood is primarily improved with multi-family residences but 
the project site itself is unimproved so the runoff coefficient selected for the 
pre-construction site evaluation is C=0.45. Post-construction the entire 
area is evaluated using a runoff coefficient of C = 0.70. The area of the pre 
and post-construction analysis is the same and the runoff coefficient 
changes resulting in a change in runoff from 1.06 cfs pre-construction to 
1.65 cfs post-construction. 
 
As stated above, this study determines the expected upper water surface 
elevation expected by the 100-yr return frequency storm. It uses updated 
rainfall intensity data (specifically from NOAA for San Diego) that is part of 
the HydroCAD program used to evaluate the water surface elevation for 
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the site.  Attached, in Appendix “B”, is the result of these calculations. The 
highest water surface elevation is determined to be 171.41’ and the new 
development will not encroach into the area impacted by that water surface 
elevation. There will be no loss in basin volume, which could affect the 
water surface elevation. The basin will overflow if the level of runoff ever 
reaches an elevation of 180.0 by overtopping the sidewalk, curb and gutter 
at “C” Street and no properties surrounding this or the project southerly of 
this project would be affected by a such an incident. 
 
Runoff to the public storm drain system in and beyond the “C” Street will 
increase slightly by 0.59 cfs (1.65-1.06 cfs). The pipe that will convey the 
additional runoff is described as either a 30” steel insert or 36” RCP drain. 
Conservatively assuming the pipe is the 30” steel insert with a slope of 
1.5% (dwg 18321-D) the capacity of the pipe is 54 cfs (not under 
pressure). This increase is less than 1.1% of the calculated capacity of the 
drain. There will be no adverse effect to the public storm drain. 
 
Section 404 of CWA regulates the discharge of dredged or fill material into 
waters of the United States. Section 404 is regulated by the Army Corps of 
Engineers. Section 401 of CWA requires that the State provide certification 
that any activity authorized under Section 404 is in compliance with 
effluent limits, the state’s water quality standards, and any other 
appropriate requirements of state law. Section 401 is administered by the 
State Regional Water Quality Control Board. The project does not require 
a Federal CWA Section 404 permit nor Section 401 Certification because it 
does not cause dredging or filling in waters of the United States and is in 
compliance with the State Water Quality Standards. See separate 
SWQMP. 
 
The Rational Method was used to calculate the anticipated flow for the 
100-year storm return frequency event using the method outlined in the 
City of San Diego Drainage Design Manual.  
 
 
 
        07-14-16 
Antony K. Christensen     Date 
RCE 54021 Exp. 12-31-17 
 
JN A2015-07  
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Calculations 
 

1. Intensity Calculation 
(From the City of San Diego Drainage Design Manual, Page 86) 
Tc = Time  of concentration (site disturbed currently) 
 
Tc = 1.8 (1.1-C) (D)1/2/(S)1/3 

 
For Pre-Construction C=0.45  
For Post-Construction C=0.70 
 
Since the difference in elevation is 33’ (201’-168’) and the 
distance traveled is 230’ (pre-construction) and 320’ (post-
construction) 
. 
Tc pre-construction = 7.3 minutes 
 
Tc post-construction = 5.9 minutes 
 
 
From table on Page 83 
 
I100 pre-construction = 4.0 inches/hr   
(used for both pre- and post-construction for areas W & X since 
they are offsite and are not affected by proposed development. 
Their Time of Concentration will not change. 

I100 post-construction  = 4.1 inches/hr 
 

2. Coefficient Determination 
 
Pre-Construction: 
From Page 82 for Multi-Family Residence 
 

       C= 0.70 (for developed areas offsite east and west) 
   
       C= 0.45 (onsite) 
        

Post construction: 
From Page 82 for Multi-Family Residence 
 
C = 0.70 
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3. Volume calculations 

 
Q = CIA 
 
 
Areas of Drainage    
  
The area of this study is set to the same location occupied by the 
proposed improvements because the rest of the area will remain 
unchanged and will not affect runoff. Runoff from the area 
northerly of the site, conveyed to it by the 18” and 36” drain will 
not change. 
 
Pre-Construction 

 
Area offsite westerly draining to basin PC-W = 1.068 Ac 
Area offsite easterly draining to basin  PC-E = 0.461 Ac 
Area onsite draining to basin      PC-SITE = 0.589 Ac 

 
Post-Construction 

 

Area offsite westerly draining to  PC-W = 1.068 Ac 
12” alley trench drain and then to basin 
Area offsite easterly draining to basin  PC-E = 0.461 Ac 
Area of southerly driveway draining        A = 0.032 Ac 
IMP A and then to basin 
Area onsite draining to IMP-B         B = 0.229 Ac 
Area onsite draining to IMP-C         C = 0.271 Ac 
Area onsite draining to basin         D = 0.057 Ac 
 

Pre-Construction 

 
Q100PC-W  = (0.70) (4.0) (1.068)  
Q100PC-E  = (0.70) (4.0 (0.461)  
Q100PC-SITE  = (0.45) (4.0) (0.589) 
 
Q100PC-W  = 2.99 cfs  
Q100PC-E  = 1.29 cfs  
Q100PC-SITE  = 1.06 cfs  
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Post-Construction 

 
Q100PC-W  = (0.70) (4.0) (1.068) (not affected by  development) 
Q100PC-E  = (0.70) (4.0) (0.461) (not affected by  development) 
Q100A  = (0.70) (4.1) (0.032) 
Q100B  = (0.70) (4.1) (0.229) 
Q100C  = (0.70) (4.1) (0.271) 
Q100D  = (0.70) (4.1) (0.057) 
 
Q100PC-W  = 2.99 cfs  
Q100PC-E  = 1.29 cfs  
Q100A  = 0.09 cfs  
Q100B  = 0.64 cfs  
Q100C  = 0.76 cfs  
Q100D  = 0.16 cfs  
 
 

4. Discussion 
 

The entire site currently conveys its runoff to the public storm drain basin 
located southeasterly before continuing under “C” Street, within the public 
storm drain. There exists run-on from the area westerly and easterly of the 
project and that runoff quantity will not change with the development of the 
site. The site runoff will continue to flow to the basin. Runoff from 
impervious surfaces will be conveyed to biofiltration basins (IMP-A, B & C) 
and continue to flow to the existing storm drain basin, where it will enter 
the same public storm drain system it does before development. 
  
The extension of the 36” drain with a 42” RCP drain will have no adverse 
effect on the public storm drain system as there will be no change in total 
runoff from the outlet of the drain.  For the outlet from the basin it is 
assumed that it is conveyed by a 30” steel insert in a 36 concrete pipe with 
a slope of 1.5% (dwg 18321-D) the capacity of the pipe is 54 cfs (not under 
pressure). This increase of 0.59 cfs is less than 1.1% of the calculated 
capacity of the drain. There will be no adverse effect to the public storm 
drain. 
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5. Test for Adequacy 
 

 

The proposed system requires the use of a pump to convey 1.66 cfs 
(100 year storm) of runoff from 3636 catch basin onsite to the sidewalk 
underdrain in the street. The pump needs to overcome head loss from 
elevation changes, friction and small bends. Entrance and exit losses 
are ignored since they are insignificant. 

The pump in this system delivers flow through a 6” PVC drain to the 
sidewalk underdrain. The sum of the head losses results in the Total 
Dynamic Head.  

 

The total elevation change is (182.2’ – 168.0’) = 14.2’. 

 

To determine other head losses, the velocity in each pipe must be 
known. To provide conservative values for each head loss it will be 
assumed that the flow from the pump is at the approximate TDH value. 
For the 15 HP Carry Pump the maximum flow for a static head of 24 
feet is 900 gpm. This is equivalent to 2.0 cfs. 

 

V=Q/A 

A= r2 

For a 6” pipe r = .25 

A = (0.25)2 
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A= 0.196 ft2 

V= 2.0/0.196 

V= 10.2 fps 

 

The friction loss for the a length of pipe can be calculated using the 
following Hazen – Williams formula: 

 

hf = 3.02LD-1.167 (V/Ch)1.85 

 

for a 6” pipe  

 

L = 150 ft (from catch basin to sidewalk underdrains) 

D = 6” = 0.5’ 

V=10.2 

Ch = 140 (plastic pipe) 

 

hf = 3.02(150)(0.5)-1.167 (10.2/140)1.85 

hf = 8.0’ 

 

Therefore the elevation and frictional headloss is 

 

TDH = 14.2 + 8.0 = 22.2’ 

 

Say 22 feet. 

 

Since the Q = 1.66 cfs = 7.48 gal/ft3(1.66)(60sec/min) = 745 gpm 

 

Therefore a pump must be capable of conveying 745 gpm with a total 
dynamic head of 22 feet.  

 



[9] 

 

Each 15 hp Carry pump is capable of conveying 900 gpm at a head of 
22 feet and is therefore adequate. Even assuming some loss for the 
manifold in the system the pump will be adequate. 

 

The pump will be placed in a catch basin and an alarm system will be 
needed to alert the homeowners to the failure of the pump. A check 
valve will be needed to keep the runoff from flowing back into the catch 
basin, once the pump shuts off. Should the pump fail the is a provision 
for an overflow at the rear of the curb inlet to allow runoff to flow to the 
basin. 

The PVC drains throughout the site were tested to determine if they 
could convey the maximum expected runoff and all were found capable 
of conveying the maximum expected quantity. The program used to test 
each conveyance and the test results are included at the end of this 
report. 
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This portion of this Drainage Study for this project addresses the velocity of 
runoff (as a measure of the potential to produce hydromodification) that 
flows through an open channel at 29th Street and “G” Street, southerly of 
Highway 94 and northerly of the unnamed alley northerly of Market Street. 
Easterly of the open channel is a San Diego Gas and Electric Substation 
(Grant Hill Substation) which is shown on a City of San Diego grading plan 
(drawing 33696-D) from 2006. This Drainage Study demonstrates that the 
velocity of runoff from the 2-year and 10-year return frequency storms is 
lower than permissible velocity found in Table 1-104.10A (Table 1-104.10B 
does not apply to this channel) found in the City of San Diego Drainage 
Design Manual. This evidence allows the Golden Hill project to meet the 
exemption criteria from hydromodification requirements. 
 
To calculate the velocity of runoff through this approximately 320’ channel 
that runs from a 54” RCP Caltrans storm drain running from north to south 
beneath Highway 94 to a City of San Diego 30”CP that then runs under an 
alley, the area contributing runoff and the time of concentration (Tc) for the 
runoff to reach the 30” CP, must be determined. The area and Tc  are 
taken from a report prepared for the SDG&E Substation (attached). The 
total area contributing to the runoff collected at the end of the channel (at 
the 30” CP) was determined to be 105.6 Ac. The Tc to that point was 
determined to be 28.48 minutes. 
 
HydroCAD, a proprietary storm water modeling system program, allows for 
the creation of a hydrograph for a given watershed. Using this information 
it is possible to determine, in this case, the maximum stage for different 
storm events. For this project, it was determined that the flow in the 
channel would be controlled by the ability of the 30” CP to convey runoff 
from the channel and that it would control the flow of runoff through the 
channel (outlet control). Using the known Tc , HydroCAD uses the San 
Diego 6-hr rainfall depth to calculate the rainfall intensity for each return 
frequency storm. Using that information and the topographic data for the 
channel as well as the area contributing to the runoff and its runoff 
coefficient, the flow through the channel is calculated from the beginning of 
flow to sometime beyond the time the storm reaches its greatest volume of 
flow, the maximum stage is determined. (See attachment for the two storm 
events). 
 
Once that maximum elevation of the water surface is known the HEC-RAS 
program is employed to determine the actual water surface profile and the 
velocity profile for the channel for each storm event. (See attachment for 
the two storm events). 
 



 

 

The intent of this study is to determine if the velocity at any time or location 
within the channel exceed the permissible velocity for this unlined channel. 
A geotechnical report, prepared for the SDG&E Substation (attached), 
describes the channel surface as being composed of fill soil (probably 
graded in 1964) that generally consists of “clayey to siltey sand with gravel 
and cobbles”. Deeper in the fill “asphalt, concrete and other debris was 
observed”. Below the fill material “natural surficial deposits of alluvium and 
colluvium consisting of “loose to dense fine silty sand to fine clayey sand 
with gravel and cobbles” exists. From Table 1-104.10A these type soils fall 
between “Silt to Gravel” and “Gravel to Cobbles” categories. These soils 
have a permissible velocity of between 7.0 fps and 9.0 fps, for intermittent 
flow (the type of flow to be found in this channel). 
 
The output from the HEC-RAS program runs, for the 2-year storm has a 
maximum velocity of 4.75 fps and for the 10-yr return frequency storm of 
5.12 fps. Both values are below that found to be permissible in an unlined 
channel. In point of fact, since the channel is covered in vegetation and 
debris (concrete, asphalt, mattresses, and other impediments) the actual 
velocity is expected to be less but is not able to be modeled. Since the 
vegetation found in the channel is not simply grass (as found in Table 1-
104.10B), the values listed in the table, do not apply. This table is actually 
intended to be used in the design of grass lined channels and not for 
channels in the condition of this channel. Nonetheless, even if values from 
this table were examined the projected velocity would be less than that 
found in the table. 
 
Since the velocity of the expected flow from 2 and 10-year retrun 
frequency storms is less than the permissible velocity for an unlined 
channel and because the remaining portion of the flow from the site to the 
exempt water body (San Diego Bay) meets the hardened conveyance 
system requirements and 10 year adequacy standard, the project is 
exempt from Hydromodification requirements. 
 
 
 
 
The attached drainage study and portions of the Geotechnical Study for 
the SDG&E Substation are from the City records for Grading Plan Drawing 
No. 33696-D, PTS 78513. 
 
   
 
 



 

 

Calculations 
 

1. Intensity Calculation 
 
Intensity values required for HydroCad come from the County of 
San Diego calculated 6-hr storm rainfall quantities. From the 
attached Drainage Study the time of concentration (Tc) from the 
area contributing runoff to the channel is 28.48 minutes.  
 
Using the  Tc  the County of San Diego Rainfall intensity equation 
was used to determine the rainfall for each return frequency 
storm. 
 
From the Isopluvual maps the following values were determined: 
 
P6 (2 year) = 1.1 inches 
 
P6 (10 year) = 1.7 inches 
 
IX = 7.44 P6 D -.645 
 
D = 28.48 
 
I(2) = 0.943 inches/hr 
 
I(10) = 1.46 inches/hr 
 
These values were used in HydroCAD, for processing of data. 
 
Note: These values are in close agreement with those 
determined using the method used in the City of San Diego 
manual (Appendix I) of: 
 
I(2) =  0.98 inches/hr 
 
I(10) = 1.5 inches/hr 
 
 
 
 
 
 



 

 

2. Volume calculations 
 

Using these intensity values and the area contributing to the 
runoff reaching the 30” CP outlet at the end of the channel, 
obtained from the attached drainage study (105.6 Ac) HydroCAD 
determined the peak runoff value and the peak headwater 
elevation to be used in HEC-RAS. 
 
 
Areas of Drainage    
  
The area of this study is found in the attached drainage study 
prepared for the grading plan for the SDG&E substation and was 
determined to be 105.6 Ac. 
 
 
 

3. Discussion 
 

The determination of the peak elevation using HydroCAD requires that 
topographic information be provided to the program. This includes the area 
of each contour as well as its perimeter, from the lowest elevation at the 
outlet location to the highest potential elevation over it, before reaching the 
flood stage. Contours from City of San Diego drawing no. 33696-4-D were 
used from an elevation of 117’ to 132’. An actual overflow elevation of 135 
could have been used and would have increase the potential storage 
volume but since the peak elevation for each storm was less than 132’ the 
values chosen were adequate. 
 
For determining the flow and velocity profiles in HEC-RAS, cross-sections 
were prepared following those shown in the drainage study prepared for 
the SDG&E substation grading plan. Using this information and the peak 
elevation determined by HydroCAD the flow and velocity profiles were 
determined. 
 
Using the maximum velocity determined by HEC-RAS modeling a 
comparison was made to the City of San Diego permissible velocity values 
found in Table 1-104.10A. The attached geotechnical report from the 
SDG&E substation file obtained from the City of San Diego records, 
provides cross-sections that demonstrate that the channel run within the fill 
material and nearly within the alluvium and colluvium layer, found onsite. 
The report indicates these soil layers include clayey to silty sand with gravel 



 

 

and cobbles and loose to dense fine siltey sand to fine clayey sand with gravel 
and cobbles, respectively. 
 

These descriptions correspond to the categories of Silt to Gravel” and 
“Gravel to Cobbles”, found in Table 1-104.10A of the City of San Diego 
Drainage Design Manual. These soils have a permissible velocity of 
between 7.0 fps and 9.0 fps for intermittent flow (that to be found in this 
channel). Therefore, the maximum velocities found in the HEC-RAS 
studies of 4.75 fps and 5.12 fps are less than these permitted values. 
 
 

4. Conclusion 
 

Since the greatest velocities for runoff flowing through the channel are 
found to be less than the permissible velocity for an unlined channel (a 
more conservative condition than exists) hydromodification of the channel 
is not expected to occur and the project, meeting the other requirements 
(providing energy dissipation and 10-yr storm conveyance adequacy) is 
demonstrated to meet the requirement for exemption from addressing 
hydromodification requirements. 
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