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 M E M O R A N D U M 
 
 
DATE:  July 7, 2023 
 
TO:  Ms. Jacqueline Beam, Santa Fe County  
 
FROM:  Sarah Ganley, PE, ENV-SP 
  Caitlin Lardner, EI 
 
SUBJECT:   County Code Review and Recommendations Related to MS4 Permit 

Stormwater Management Requirements 

 
Bohannan Huston, Inc. (BHI) reviewed the existing Santa Fe County (County) codes as they 
relate to the National Pollutant Discharge Elimination System (NPDES) Municipal Separate Storm 
Sewer System (MS4) permit requirements for stormwater management. 
 
This memo provides a summary of the code review and recommended code updates to consider 
(Attachment 1) to better meet stormwater management requirements to address stormwater 
pollution. It also includes recommendations and related examples of green stormwater 
infrastructure (GSI) and low impact development (LID) ordinances to improve management of 
stormwater pollution (Attachment 2). 
 
Code Review Summary and Recommendations 

Table 1 summarizes the current Santa Fe County codes and ordinances that were reviewed 
related to stormwater management. 
 
Santa Fe County’s Sustainable Land Development Code (SLDC) currently addresses many of the 
MS4 permit requirements for stormwater management. Often, multiple codes address portions of 
the requirements. Table 1 below summarizes the MS4 permit six minimum control measure 
categories and the various County codes that address elements within these permit categories.  
 
As can be seen in Table 1, there are numerous codes that relate to the requirements in the MS4 
permit for stormwater management. Though most requirements of the MS4 permit are covered in 
existing County codes, the convoluted nature of having them enumerated in so many different 
areas make the review of County adherence to the MS4 permit requirements difficult. It would 
provide clarity and efficiency to show all MS4 permit requirements in SLDC 7.19 code, which 
currently has no content and is reserved for NPDES. 
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Table 1: Santa Fe County Existing Codes Related to MS4 Permit  
Minimum Control Measures (MCM) Requirements 

 

No. 
MS4 Permit 

Minimum Control Measures (MCM) 
Existing Santa Fe County 

Codes & Resolutions 

1 Public Education & Outreach 
- SLDC 7.13  
- Resolution 2020-51 

2 Public Involvement & Participation - Resolution 2019-95  

3 
Illicit Discharge Detection & Elimination 
(changed to Illicit Discharges and 
Improper Disposal in draft MS4 permit) 

- Chapter 50, Subchapters 7 and 11 
- Chapter 90, Subchapter 4 
- Chapter 92, Subchapters 7, 13, and 22 
- Chapter 93, Subchapters 3, 4, and 08 
- Chapter 95, Subchapters 5 and 55 
- Chapter 110, Subchapter 9 
- Chapter 117, Subchapter 5 
- Chapter 131, Subchapter 40 
- Ordinance 2014-10 
- SLDC 5.10 
- SLDC 7.13 
- SLDC Chapter 14 

4 
Construction Site Stormwater Runoff 
Control 

- Chapter 94, Subchapters 23, 24, and 25 
- Chapter 112, Subchapter 21 
- Ordinance 2008-19 
- Resolution 2022-36 
- SLDC Chapter 4, 4.3 and 4.8 
- SLDC 6.1 
- SLDC 7.17 
- SLDC 10.19 
- SLDC Chapter 11, 11.4, and 11.14 

5 
Post-Construction Site Stormwater 
Runoff Control in New Development and 
Redevelopment 

- Chapter 100, Subchapters 5 and 6 
- Resolution 2020-93 
- SLDC 1.4 
- SLDC 4.9 
- SLDC 5.7 
- SLDC Chapter 7  
- SLDC Chapter 8, 8.6, and 8.9-8.12 
- SLDC Chapter 11, 11.9-11.11 
- SLDC 12.14 

6 
Pollution Prevention/Good Housekeeping 
for Municipal Operations 

- SLDC 7.25 
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As mentioned above, it is recommended that content be developed for all MS4 permit 
requirements and placed in SLDC 7.19 code, which is reserved for NPDES. As development of 
the new code content for SLDC 7.19 will take additional time and resources, several key existing 
codes are summarized in Attachment 1 along with updates to consider for improved compliance 
with MS4 permit requirements. The intent of the updates is to improve the codes to better meet 
stormwater management requirements to address stormwater quality. 
 
Green Stormwater Infrastructure Ordinance Recommendations 

Green stormwater infrastructure (GSI) is a method of sustainable stormwater management that 
focuses on treating stormwater runoff prior to it entering rivers, streams, aquifers, and other 
waterways by leveraging the ecological functions of living, natural systems. GSI is often referred 
to as green infrastructure (GI). GI can have a broader definition than just stormwater, which is 
why GSI has been adopted in New Mexico as it relates to stormwater management. 
 
The County’s current MS4 permit (NMR040000, effective July 1, 2007, and administratively 
continued since July 30, 2012) does not have any requirements for the use of GI, Low Impact 
Development (LID), or sustainable practices in stormwater designs. In July 2015, the US 
Environmental Protection Agency (EPA) issued a draft Small Municipal MS4 permit (NMR040000) 
and held public meetings across the state. This draft Small MS4 permit is very similar to the 
Middle Rio Grande Watershed Based MS4 permit and requires the following related to GI/LID:  
 

1) The site plans be reviewed and must include an evaluation of opportunities for use of 
GI/LID/Sustainable practices and when the opportunity exists, encourage project 
proponents to incorporate GI/LID/Sustainable practices into the site design to mimic the 
pre-development hydrology of the previously undeveloped site.  

2) The MS4 permittee must track and report (in each annual report) the number of plans that 
had the opportunity to implement GI/LID/Sustainable practices and how many 
incorporated the practices.  

3) A procedure to develop and implement an educational program for project developers 
regarding designs to control water quality effects from stormwater, and a training program 
for plan review staff regarding stormwater standards, and site design techniques and 
controls, including training regarding GI/LID/Sustainability practices. Training may be 
developed independently or obtained from outside resources, i.e., federal, state, or local 
experts. 

4) The permittee must assess all existing codes, ordinances, planning documents and other 
applicable regulations, for impediments to the use of GI/LID/Sustainable practices. 

 
Santa Fe County is looking ahead of the current requirements and is considering how to add 
GSI/LID requirements to its codes and ordinances. Related examples of GSI ordinances and LID 
recommendations to improve stormwater management requirements to address stormwater 
quality using GSI in Santa Fe County are summarized below, as well as in Table 2, and provide 
examples that range from recommending the use of GSI/LID to requiring the implementation of 
GSI/LID. Attachment 2 provides excerpts from the example ordinances. 
 
 



Jacqueline Beam  
Santa Fe County 
July 7, 2023 
Page 2 of 4 
 
 

P:\20230082\WR\Reports\Final\Task 11 - code review memo\Santa Fe County Code Review Memo.docx 

The Village of Los Ranchos in the Middle Rio Grande provides an example of code where 
GSI/LID use is recommended, but not required, and analysis for GSI/LID is not required. The 
Village of Los Ranchos Code of Ordinances includes references to LID in their requirements for 
Site Development Plans. Site Development Plans require a Stormwater Management Plan and 
the ordinance indicates that LID is recommended. They also require all development to meet 
Federal, State, and local EPA NPDES requirements and recommend using LID practices and 
principals. 
 
The Bernalillo County Code of Ordinances provides an example of code where GSI/LID use is 
encouraged and recommended, and evaluation of opportunities to implement GSI/LID is required. 
Implementation of GSI/LID is strongly encouraged but not required. The Bernalillo County Code of 
Ordinances states that Post-Construction Best Management Practices (BMPs) design 
requirements and implementation must include an evaluation by the applicant of the GSI/LID 
practices provided by the County’s guidelines and development process manual. It further 
stipulates that the language of the code should not be construed to prohibit the use of GSI/LID in 
medians and within off-pavement rights-of-way for stormwater quality treatment purposes upon 
approval by the county engineer. This example is modeled most closely to the MS4 permit 
requirements that Santa Fe County is likely to encounter from EPA. 
 
Three examples where agency codes require the implementation of GSI are included with this 
memo. First, Los Angeles County, California implemented an ordinance to amend their Title 12 – 
Environmental Protection of the Los Angeles County Code with LID requirements for designated 
projects to include retention of 100% of the Stormwater Quality Design Volume through infiltration, 
evapotranspiration, rainfall harvest and use, or a combination thereof, unless determined to be 
technically infeasible. The City of Flagstaff, Arizona is another example of an ordinance that 
requires LID integrated management practices be used to retain or infiltrate the first one inch of 
runoff from all impervious areas on sites that are also required to provide stormwater detention. 
Finally, as an example from New Mexico, Los Alamos National Labs (LANL) requires a minimum 
of two GSI/LID features to meet the Energy Independence and Security Act (EISA) 438 
standards. EISA 438 requires that all facility development or redevelopment projects must 
maintain or restore the pre-development hydrology of the property with regard to temperature, 
rate, volume, and duration of flow.   
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Table 2: Examples of GSI Requirements in Codes/Ordinances  
for Santa Fe County to Consider 

 

Level of GSI/LID 
Requirements in 
Code/Ordinance 

Example  
Agency 

Santa Fe County Code  
Updates to Consider 

Recommend Use, 
No Required Consideration 

or Analysis 

Village of Los 
Ranchos, NM 

SLDC 7.17 – Add language to 
recommend GSI/LID practices as a 
means to protect water quality. 

Recommend Use, 
Analysis Required 

Bernalillo County, 
NM 

SLDC 7.17 – Add language to require 
submittal by the applicant of an evaluation 
of GSI/LID practices. This would also 
require the County to develop guidelines 
for including GSI/LID in developments. 

Implementation Required 

Los Angeles 
County, CA 

 

City of Flagstaff, AZ 

 

Los Alamos 
National Labs, NM 

There are many examples of how the 
County can require implementation of 
GIS/LID on projects. All three of these 
example ordinances are provided in 
Attachment 2 to this memo and provide 
different means by which to require 
implementation of GIS/LID on projects. 
The County should evaluate these and 
decide how they would like to quantify 
GSI/LID implementation and could then 
add language describing requirements to 
SLDC 7.17. 

 
If the County decides to add GSI/LID language to code requirements, designated staff and a 
system for review and tracking will be required to ensure compliance to the code and support 
MS4 program reporting. 
 
CL/SG/ab 

Attachments 



 

 

 
 
 
 
 
 
 
 
 

 
 

ATTACHMENT 1:  

EXISTING SANTA FE COUNTY CODE SUMMARIES AND 

UPDATES TO CONSIDER FOR IMPROVED 

COMPLIANCE WITH MS4 PERMIT REQUIREMENTS 

FOR STORMWATER MANAGEMENT  



 

 

Code Code Summary 
Updates to Consider for Improved 

Compliance with MS4 Permit Requirements 

Resolution 
2019-95 

Resolution Updating the Purpose 
and Activities of the Water Policy 

Advisory Committee 

• This resolution could support the MS4 
permit Public Involvement and 
Participation requirements if the Water 
Policy Advisory Committee (WPAC) 
could serve as an advisory committee for 
the MS4, and the WPAC could include 
stormwater quality protection in its 
duties. 

Resolution 
2020-51 

Resolution to Protect and 
Enhance Pollinator Species and 

Their Habitat 

• This resolution supports the MS4 permit 
Post-Construction Stormwater 
Management and Public Education 
requirements. 

• This resolution could tie well with the 
County’s MS4 Program related to 
promoting GSI. 

• Documentation from programs that are 
developed from this resolution should be 
included in MS4 annual reports. 

SLDC 5.10.2 

Inspection Schedule 

This code section indicates the 
stages of construction at which 

inspections are required. 

• An ordinance or other regulatory 
mechanism stipulating construction 
inspections is a requirement in the MS4 
permit. This requirement could be 
expanded to require inspections for all 
construction sites > 1 acre in size.    

• For MS4 compliance, this code should 
add a requirement for submitting 
construction plans for review. 

SLDC 5.10.5 

Site Cleanup 

This stipulates that both the 
applicant and the applicant’s 
contractor are responsible for 

removal of construction 
equipment, materials and debris 
and that dumping said debris into 

sewers or other land in the 
County is prohibited. 

• An ordinance or other regulatory 
mechanism stipulating construction 
waste control is a requirement in the 
MS4 permit. This code could be 
expanded to include control of waste 
during construction, such as requiring 
covered dumpsters and proper 
placement of portable toilets. 

SLDC 7.17 

Terrain Management 

The intention of this code is to 
protect water quality and the 

natural character of the land. It 
establishes buildable areas as 
well as provides guidance for 
storm drainage and erosion 

control within new development. 
This applies to all development. 

• GSI/LID may fit well in SLDC 7.17.1. 

• SLDC 7.17.10.3 could be improved to 
provide additional protections for 
prevention of stormwater pollution from 
construction. 

• SLDC 7.17.1.6 is an incomplete 
statement – it “encourages minimum 
disturbance to the natural areas of a site 
by;” and does not provide the methods 
by which to do so. 



 

 

Code Code Summary 
Updates to Consider for Improved 

Compliance with MS4 Permit Requirements 

SLDC 7.19 
Titled NPDES and reserved, but 

code has no content. 

• As mentioned in the memo, it is 
recommended that content be developed 
for all MS4 permit requirements and 
placed in SLDC 7.19, which is reserved 
for NPDES. This would help provide 
clarity and efficiency to the review of 
MS4 permit requirements. 

• This section should include a list of 
authorized non-stormwater discharges to 
meet the MS4 permit requirements. 

SLDC 
Chapter 8 

Zoning 

This chapter covers codes for 
development within various 

zoning districts. 

• The storm drainage requirements in this 
code should be reevaluated to ensure 
that they fully support the MS4 permit 
Construction Site Stormwater Runoff 
Control and Post-Construction Site 
Stormwater Runoff Control requirements. 

• Storm drainage requirements could be 
added here or placed in SLDC 7.19, 
which is reserved for NPDES. 

• In SLDC 8.9.3.7, “A National Pollution 
Discharge Elimination System permit 
shall be provided, if applicable” needs to 
be better defined. There are many 
NPDES permits. 

SLDC 
Chapter 11 

Developments of Countywide 
Impact (DCIs) 

This chapter covers codes for 
DCIs. DCI’s include: landfills, 
junkyards, sand and gravel 
extraction and processing, 

concentrated animal feeding 
operations, oil and gas drilling  

and production, and mining  
and resource extraction. 

• Many of the requirements in this code 
should apply to any developments within 
the County MS4 area to support 
Construction Site Stormwater Runoff 
Control and Post-Construction Site 
Stormwater Runoff Control MS4 permit 
requirements. 

• In SLDC 11.7.1 – Stormwater Pollution 
Prevention Plans (SWPPP) should be 
required for all construction sites in the 
County that are greater than 1 acre, as 
required by the EPA Construction 
General Permit (CGP). 

• In SLDC 11.8.5 - Many of the terrain 
management requirements should be 
required for all development. 

• In SLDC 11.19.9 - This section should be 
required for all construction sites in the 
County that are greater than 1 acre, as 
required by the EPA CGP.  



 

 

Code Code Summary 
Updates to Consider for Improved 

Compliance with MS4 Permit Requirements 

93.03 

Littering Prohibited 

This County code notes the 
prohibition of littering and details 
the persons responsible for litter 

control on various premises. 

• This code supports the MS4 permit Illicit 
Discharge and Elimination requirements. 

• The litter definition (in 93.02) could be 
expanded to include leaf litter, grass 
clippings, and pet/animal wastes to cover 
additional MS4 permit requirements. As 
an example used by Bernalillo County – 
“Litter and other man-made pollutants 
such as plastic, paper products, 
polystyrene, cigarette butts, diapers, 
aluminum cans, bottles, construction 
trash, wood products, and vegetative 
debris including leaves, tumbleweeds, 
twigs, grass clippings, yard waste and 
like items.” 

• This code, or related code, could be 
improved by requiring covers on all trash 
receptacles to prevent wind-blown litter 
and stormwater from coming into contact 
with waste. 

• This code, or related code, could be 
improved by including more clear 
enforcement activities and actions for 
violations of this code. Penalties are 
clear. 

93.04 

Storage and Disposal of Litter 
 

This code details the storage and 
disposal of litter and the 

prevention of scattering litter.  
This code stipulates the 

containment and methods of 
disposal for all litter and the 

responsible parties for all areas. 

• This code supports the MS4 permit Illicit 
Discharge and Elimination requirements. 

• This code, or related code, could be 
improved by including more clear 
enforcement activities and actions for 
violations of this code. Penalties are 
clear. 

93.08 

Special Refuse 

This code indicates that 
flammable, explosive, or 

hazardous materials are not to be 
a part of regular collection. 

• This code supports the MS4 permit Illicit 
Discharge and Elimination requirements. 

• This code could be improved by 
including more clear enforcement 
activities and actions for violations. 
Penalties are clear. 

• The County’s MS4 Program could be 
improved by developing and maintaining 
a waste collection program for special 
refuse collection as well as providing 
clear information to the public on this 
program. 



 

 

Code Code Summary 
Updates to Consider for Improved 

Compliance with MS4 Permit Requirements 

95.55 

Animal Nuisances on Sidewalks, 
Streets, and the Like. 

This code indicates that when an 
animal defecates in a public 

place, the owner must remove the 
feces and dispose of it in a 

sanitary manner. 

• This code supports the MS4 permit 
Discharges to Water Quality Impaired 
Water Bodies with an Approved TMDL 
(E. coli) and Illicit Discharge and 
Elimination requirements. 

• “Dispose of in a sanitary manner” should 
be better defined. Many people have the 
incorrect assumption that animal feces 
provides a great fertilizer, while in reality 
it is a large source of E. coli pollution to 
surface waters.   

95.05 

Kennels, Grooming Parlors,       
and the Like. 

This code sets minimum 
standards for kennel permits. 

• This code could be expanded to support 
the MS4 permit Discharges to Water 
Quality Impaired Water Bodies with an 
Approved TMDL (E. coli) and Illicit 
Discharge and Elimination requirements. 

• This code requires cages to have an 
impervious, washable surface. This code 
could be improved to support water 
quality by requiring no animal feces to be 
allowed to be washed into a storm sewer 
system, any water body, or offsite. In 
addition, the collection and proper 
disposal of all animal feces could be 
required. 

• This code could be extended to ensure it 
also covers petting zoos and livestock 
stables. 

100.06 

Swimming Pools, Operation 

This code sets requirements for 
swimming pool operation. 

• This code could be improved to meet 
MS4 permit requirements by clearly 
stating that any swimming pool 
discharges mush be dechlorinated or 
they will be considered an illicit 
discharge. 

110.09 

Licensed Activities 

This code lists activities that 
require a license from the County 

as well as conditions 
of each license. 

• Stormwater quality aspects could be 
added to some of the license conditions. 
For example, licenses related to any 
animals could include animal waste 
disposal requirements. Salvage yard 
license requirements could include good 
housekeeping and pollution preventions 
requirements to minimize pollutants in 
stormwater.  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Code Code Summary 
Updates to Consider for Improved 

Compliance with MS4 Permit Requirements 

117.05 

Film Permit Requirements 

This code lists requirements for 
film permits. 

• Stormwater quality aspects could be 
added to the film permit requirements.  

131.40 

Acts Declared a Public Nuisance 

This code declares the pollution 
of any public well, stream,  

lake, canal, or body of water  
by sewage, dead animals, dairy, 

industrial, or agricultural  
wastes or other substances  

a public nuisance. 

• This code supports the MS4 permit Illicit 
Discharge and Elimination requirements 
and actions the County can take to clean 
up sources of pollutions when this occurs 
on a privately owned property. 

• This code could be improved by adding 
oil & toxic substances, pet/animal waste, 
and fats/oils/grease to the 131.40 (I) 
section. 

• This code could be improved by 
including more clear enforcement 
activities and actions for violations of this 
code. Penalties are clear. 



 

 

 

 

 

 

 

 

 

 

ATTACHMENT 2:  

GSI/LID EXAMPLE CODE COMPILATION 



Village of Los Ranchos Code of Ordinances





















Bernalillo County Code of Ordinances

























ANALYSIS

This ordinance amends Chapter 12.84 of Title 12 – Environmental Protection of

the Los Angeles County Code, related to low impact development water quality and

hydromodification standards applicable to new development and redevelopment, as

follows:

Changes low impact development water quality and hydromodification standards

and requirements on certain new development and redevelopment projects to conform

to requirements imposed on the County by the California Regional Water Quality

Control Board in the County's stormwater discharge permit under the Federal Clean

Water Act.

JOHN F. KRATTLI
County Counsel

By
MARK T. YANAI
Principal Deputy County Counsel
Public Works Division

MTY:jyj

Requested: 03/19/13
Revised: 08/13/13

Los Angeles County Code

Changes low impact development water quality and hydromodification standardsquality and hy

related to low impact development water quality and

hydromodification standards applicable to new development and redevelopment, ase

follows:

and requirements on certain new development and redevelopment projects to conformment an pment

to requirements imposed on the County by the California Regional Water Qualityy the California R Wate

Control Board in the County's stormwater discharge permit under the Federal Cleanormwa arge perm eder

Water Act.



ORDINANCE NO.

An ordinance amending Chapter 12.84 of Title 12 – Environmental Protection of

the Los Angeles County Code, relating to low impact development water quality and

hydromodification standards for property development.

The Board of Supervisors of the County of Los Angeles ordains as follows:

SECTION 1. Section 12.84.410 is hereby amended to read as follows:

12.84.410 Purpose.

The purposes of this chapter are as follows:

A. Lessen the adverse impacts of stormwater runoff from development and

urban runoff on natural drainage systems, receiving waters and other water bodies.

B. Minimize pollutant loadings from impervious surfaces by requiring

development projects to incorporate properly designed, technically appropriate BMPs

and other LID strategies.

C. Minimize erosion and other hydrologic impacts on natural drainage

systems by requiring development projects to incorporate properly designed, technically

appropriate hydromodification control development principles and technologies.

D. The provisions in this Chapter 12.84 shall be construed to augment any

county, state, or federal ordinance, statute, regulation, or other requirement governing

the same or related matter, and where a conflict exists between a provision in this

Chapter 12.84 and such other ordinance, statute, regulation, or requirement, the stricter

provision shall apply to the extent permitted by law.

SECTION 2. Section 12.84.420 is hereby amended to read as follows:

Minimize pollutant loadings from impervious surfaces by requiring

development projects to incorporate properly designed, technically appropriate BMPs

and other LID strategies.

B.
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12.84.420 Definitions.

The following definitions shall apply to this chapter:

A. "Basin Plan" means the Water Quality Control Plan, Los Angeles Region,

Basin Plan for Coastal Watersheds of Los Angeles and Ventura Counties, adopted by

the Regional Water Board on June 13, 1994 and subsequent amendments.

B. "Beneficial Use" means the existing or potential use of receiving waters as

designated by the Los Angeles or Lahontan Regional Water Quality Control Boards in

their respective basin plans for the County.

C. "Best Management Practices ("BMPs")" are practices or physical devices

or systems designed to prevent or reduce pollutant loading from stormwater or non-

stormwater discharges to receiving waters, or designed to reduce the volume of

stormwater or non-stormwater discharged to the receiving water.

D. "Capital Flood" means the runoff produced by a fifty (50)-year frequency

design storm falling on a saturated watershed (soil moisture at field capacity). A fifty

(50)-year frequency design storm has a probability of 1/50 of being equaled or

exceeded in any year.

E. "County" means the County of Los Angeles.

F. "Designated Project" means any development project described in

subsection A of Section 12.84.430.

G. "Development" means activity requiring discretionary or non-discretionary

land use or construction approval from the County that results in the creation, addition,

modification, or replacement of impervious surface area, which replacement is not part

C. "Best Management Practices ("BMPs")" are practices or physical devicest Practic Ps")" are hys

or systems designed to prevent or reduce pollutant loading from stormwater or non-reduce pollut ading

stormwater discharges to receiving waters, or designed to reduce the volume ofes to recei aters, or designed redu

stormwater or non-stormwater discharged to the receiving water.-stormwater disc d to the receiving w
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of routine maintenance activity. Development includes, but is not limited to, land

subdivisions; the construction, installation, addition, or replacement of a building or

structure; expansion of a building footprint; and land-disturbing activities related to

structural or impervious surfaces. Development shall not include routine maintenance

of original lines and grades and/or hydraulic capacity.

H. "Director" means the Director of Public Works.

I. "Excess Volume" means the additional volume of stormwater caused by

development; excess volume is determined by calculating the difference in the volume

of runoff under undeveloped and post-developed conditions, using the water quality

design storm event.

J. "Hardscape" means any durable, pervious or impervious surface material,

including paving for pedestrians and vehicles.

K. "Hydromodification" means the alteration of a natural drainage system

through a change in the system's flow characteristics.

L. "Low Impact Development ("LID")" means technologies and practices that

are part of a sustainable stormwater management strategy that controls stormwater and

urban runoff on site.

M. "Natural Drainage System" means any unlined or unimproved (not

engineered) creek, stream, river, or similar waterway.

N. "Non-designated Project" means any development project that is not

included in subsection A of Section 12.84.430.

"Low Impact Development ("LID")" means technologies and practices that"Low Impact De opmen

are part of a sustainable stormwater management strategy that controls stormwater andsustainable stormw

urban runoff on site.e

L.
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V. "Stormwater Quality Design Volume ("SWQDv")" means the runoff

generated by a water quality design storm event.

W. "Urban Runoff" means surface flows, other than stormwater, emanating

from development.

X. "Water Quality Design Storm Event" means any of the volumetric or flow

rate based design storm events for water quality BMPs identified in the National

Pollutant Discharge Elimination System Municipal Stormwater Permit for the County of

Los Angeles.

SECTION 3. Section 12.84.430 is hereby amended to read as follows:

12.84.430 Applicability.

A. Designated Projects. The following development projects shall comply

with the provisions of subsection C of Section 12.84.440, below:

1. All new development projects equal to one (1) acre or greater of

disturbed area and adding more than ten thousand (10,000) square feet of impervious

surface area;

2. Industrial parks with ten thousand (10,000) square feet or more of

surface area;

3. Commercial malls with ten thousand (10,000) square feet or more

of surface area;

4. Retail gasoline outlets with five thousand (5,000) square feet or

more of surface area;

5. Restaurants (SIC 5812) with five thousand (5,000) square feet or

"Water Quality Design Storm Event" means any of the volumetric or flowmeans a

rate based design storm events for water quality BMPs identified in the Nationalty BMPs identifi

Pollutant Discharge Elimination System Municipal Stormwater Permit for the County ofMunicipa r Perm

Los Angeles.



8

only such incremental development shall comply with the provisions of subsection D of

Section 12.84.440.

C. Street and Road Construction. In addition to complying with all other

applicable provisions of Section 12.84.440, development projects involving street and

road construction of ten thousand (10,000) square feet or more of impervious surface

area shall follow USEPA guidance regarding "Managing Wet Weather with Green

Infrastructure: Green Streets 26" (December 2008 EPA-833-F-08-009) to the maximum

extent practicable. This subsection applies to standalone streets, roads, highways, and

freeway projects, and also applies to streets within larger projects.

D. Single Family Hillside Homes. In addition to complying with all other

applicable provisions of Section 12.84.440, development projects involving the

construction of a single-family home in a hillside management area (as defined in

Section 22.08.080 of Title 22 of this Code) shall implement the following measures:

1. Conserve natural areas;

2. Protect slopes and channels;

3. Provide storm drain system stenciling and signage;

4. Divert roof runoff to vegetated areas before discharge, unless the

diversion would result in slope instability; and

5. Direct surface flow to vegetated areas before discharge unless the

diversion would result in slope instability.

E. Exemptions. This chapter shall not apply to any of the following

development projects:

n. In addition to complying with all other

applicable provisions of Section 12.84.440, development projects involving street andpr

road construction of ten thousand (10,000) square feet or more of impervious surfaceeet or m

area shall follow USEPA guidance regarding "Managing Wet Weather with Greenaanaging Wet W

Infrastructure: Green Streets 26" (December 2008 EPA-833-F-08-009) to the maximummber 200 F-08-0

extent practicable.
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1. Any Non-designated Project that results in an addition or alteration

of less than fifty percent (50%) of the impervious surfaces of an existing developed site

consisting of four (4) or fewer residential units; and

2. Any project for which a complete discretionary or non-discretionary

permit application was filed with the Los Angeles County Department of Regional

Planning, Public Works, or any County-controlled design control board, prior to

January 1, 2009.

SECTION 4. Section 12.84.440 is hereby amended to read as follows:

12.84.440 Low Impact Development Standards.

A. The LID standards of this chapter are:

1. Mimic undeveloped stormwater runoff rates and volumes in any

storm event up to and including the Capital Flood;

2. Prevent pollutants of concern from leaving the development site in

stormwater as the result of storms, up to and including a Water Quality Design Storm

Event; and

3. Minimize hydromodification impacts to natural drainage systems.

B. The Director shall prepare, maintain, and update, as deemed necessary

and appropriate, a manual ("LID Standards Manual"), which shall include urban and

stormwater runoff quantity and quality control development principles and technologies

for achieving compliance with the provisions of this section. The LID Standards Manual

shall also include technical feasibility and implementation parameters, as well as other

rules, requirements, and procedures as the Director deems necessary, for implementing

1. Mimic undeveloped stormwater runoff rates and volumes in anyMimic unde ed stormwater runo rates

storm event up to and including the Capital Flood;and including th al Floo

2. Prevent pollutants of concern from leaving the development site in2. event pollutants of ncern

stormwater as the result of storms,water as the result o torms,

3. Minimize hydromodification impacts to natural drainage systems.3. Minimize hy

al ("LID Standards Manual"), which shall include urban andal (

stormwater runoff quantity and quality control development principles and technologies

for achieving compliance with the provisions of this section.

A. The LID standards of this chapter are:this chapter a
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the provisions of this Chapter 12.84.

C. Designated Projects. To meet the standards described in subsection A of

this section, development projects described in subsection A of Section 12.84.430 shall

comply with the following requirements:

1. The project shall retain one hundred percent (100%) of the

Stormwater Quality Design Volume ("SWQDv") on-site, through infiltration,

evapotranspiration, rainfall harvest and use, or a combination thereof, unless the

Director determines that it would be technically infeasible to do so;

2. If the Director determines that it would be technically infeasible to

retain one hundred percent (100%) of the SWQDv on-site, the project shall comply with

one of the following alternative compliance measures:

a. The project shall provide for on-site biofiltration of one and

one-half (1.5) times the portion of the SWQDv that is not retained on-site;

b. The project shall include infiltration or bioretention BMPs to

intercept the portion of the SWQDv that is not retained on-site at an offsite location, as

approved by the Director. The project shall also provide for treatment of the portion of

the SWQDv discharged from the project site, as approved by the Director;

c. The project shall provide for the replenishment of

groundwater supplies that have a designated beneficial use in the Basin Plan;

(i) Groundwater replenishment projects shall include

infiltration, or bioretention BMPs to intercept the portion of the SWQDv that is not

retained on-site at an offsite location, as approved by the Director;

1. The project shall retain one hundred percent (100%) of thedred pe

Stormwater Quality Design Volume ("SWQDv") on-site, through infiltration,) oon-site, throug

evapotranspiration, rainfall harvest and use, or a combination thereof,se, or a there

infiltration or bioretention BMPs to

intercept the portion of the SWQDv that is not retained on-site at an offsite location,t the portion of the SW Dv tha

Groundwater replenishment projects shall include

infiltration, or bioretention BMPs to intercept the portion of the SWQDv that is not

retained on-site at an offsite location, as approved by the Director;
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(ii) Groundwater replenishment projects shall also

provide for treatment of the portion of the SWQDv discharged from the project site, as

approved by the Director;

d. The project shall include infiltration, bioretention, or rainfall

harvest and use BMPs to retrofit an existing development, with similar land uses as the

project, to intercept the portion of the SWQDv that is not retained on-site;

e. The County, independently or in conjunction with one (1) or

more cities, may apply to the Regional Water Board for approval of a regional or

sub-regional stormwater mitigation program to substitute in part or wholly for the

provisions of this chapter for the area covered by the regional or sub-regional

stormwater mitigation program. If the Regional Water Board approves the program, the

provisions of the program shall apply in lieu of any conflicting provisions of this chapter.

D. Non-designated Projects. To meet the standards described in subsection

A of this section, any development project described in subsection B of Section

12.84.430, above, shall comply with the following requirements:

1. A development project consisting of four (4) or fewer residential

units shall implement at least two (2) LID BMP alternatives listed in the LID Standards

Manual, which alternatives include, but are not limited to, disconnecting impervious

surfaces, using porous pavement, downspout routing, a dry well, landscaping and

irrigation requirements, and a green roof;

2. A development project consisting of five (5) or more residential

units, or a nonresidential development project, shall comply with the following

The project shall include infiltration, bioretention, or rainfallati

harvest and use BMPs to retrofit an existing development, with similar land uses as thepment, w

project, to intercept the portion of the SWQDv that is not retained on-site;at is not retain

2) LID BMP alternatives listed in the LID Standards

Manual, which alternatives include, but are not limited to, disconnecting imperviousves in

surfaces, using porous pavement, downspout routing, a dry well, landscaping and

irrigation requirements, and a green roof;



12

requirements:

a. The excess volume from each lot upon which such

development is occurring shall be infiltrated at the lot level, or in the alternative, the

excess volume from the entire development site, including streets and public right-of-

way, shall be infiltrated in sub-regional facilities. The tributary area of a sub-regional

facility shall be limited to five (5) acres, but may be exceeded with approval of the

Director. When the Director determines that infiltration of all excess volume is not

technically feasible, on-site storage, reuse, or other water conservation uses of the

excess volume is required and shall be implemented as authorized by the Director in

accordance with the requirements and provisions specified in the LID Standards

Manual;

b. The runoff from the water quality design storm event

associated with the developed site hydrology must be treated to the satisfaction of the

Director before discharge.

SECTION 5. Section 12.84.445 is hereby added to read as follows:

12.84.445 Hydromodification Control

A. Exemptions. The Director may grant exemptions from the provisions of

this Section 12.80.445 for the following types of development projects where the

Director determines that downstream channel conditions and proposed discharge

hydrology indicate that adverse hydromodification effects to beneficial uses of natural

drainage systems are unlikely:

1. The replacement, maintenance or repair of existing, publicly-
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maintained flood control facilities, storm drains, or transportation networks;

2. Development of a previously developed site in an urbanized area

that does not increase the effective impervious area or decrease the infiltration capacity

of pervious areas compared to the pre-project conditions;

3. Projects that have any increased discharge directly or through a

storm drain to a sump, lake, area under tidal influence, into a waterway that has an

estimated hundred (100)-year peak flow of twenty-five thousand (25,000) cubic feet per

second ("c.f.s.") or more, or other receiving water that is not susceptible to

hydromodification impacts;

4. Projects that discharge directly or through a storm drain into

concrete or other engineered channels (e.g., channelized or armored with rip rap,

shotcrete, etc.), which, in turn, discharge into receiving water that is not susceptible to

hydromodification impacts;

5. Non-designated Projects disturbing an area less than one (1) acre

or creating less than ten thousand (10,000) square feet of new impervious area; or

6. Single family homes that incorporate LID BMPs in accordance with

the LID Standards Manual.

B. The LID Standards Manual shall include hydromodification control

development principles and technologies for achieving compliance with the provisions of

this Section 12.84.445 as well as other rules, requirements and procedures as the

Director deems necessary, for implementing the provisions of this section.

B. The LID Standards Manual shall include hydromodification controltand

development principles and technologies for achieving compliance with the provisions of

this Section 12.84.445

Single family homes that incorporate LID BMPs in accordance withami

the LID Standards Manual.Manu
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C. Unless excluded by subsection A, above, or excused pursuant to

subsection D, below, development projects must fully mitigate off-site drainage impacts

caused by hydromodification and changes in water quality, flow velocity, flow volume,

and depth/width of flow, as determined by the Director, in accordance with the

requirements and provisions specified in the LID Standards Manual.

1. Sediment transport analysis shall be required when the project is

tributary to any natural drainage system with a Capital Flood flow rate greater than five

thousand (5,000) c.f.s.

D. If the Director determines that it would be infeasible for a development

project to comply with the provisions of subsection C of this section, and the project

disturbs an area greater than one (1) acre but less than fifty (50) acres, written consent

to the unmitigated impacts shall be obtained from the owner of every impacted

downstream property. In addition, the development project shall comply with one of the

following alternative requirements:

1. The project shall retain on-site, one hundred percent (100%) of the

stormwater volume from the runoff of the ninety-fifth (95th) percentile, twenty-four

(24)-hour rainfall event, through infiltration, evapotranspiration, and/or harvest and use;

2. The runoff flow rate, volume, velocity, and duration for the project's

post-development condition shall not exceed the pre-development condition for the two

(2)-year, twenty-four (24)-hour rainfall event; or

w, development projects must fully mitigate off-site drainage impacts

caused by hydromodification and changes in water quality, flow velocity, flow volume,

and depth/width of flow, as determined by the Director, in accordance with theacw,

requirements and provisions specified in the LID Standards Manual.andards
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3. The Erosion Potential ("Ep") in the receiving water channel shall

approximate one (1), as demonstrated by a hydromodification analysis study approved

by the Director.

E. If the Director determines that it would be infeasible for a development

project to comply with the provisions of subsection C of this section, and the project

disturbs an area fifty (50) acres or more, written consent to the unmitigated impacts

shall be obtained from the owner of every impacted downstream property. In addition,

the development project shall comply with one of the following alternative requirements:

1. The project shall infiltrate on-site at least the runoff from a two

(2)-year, twenty-four (24)-hour rainfall event;

2. The runoff flow rate, volume, velocity, and duration for the project's

post-development condition shall not exceed the pre-development condition for the two

(2)-year, twenty-four (24)-hour rainfall events; or

3. The Ep in the receiving water channel shall approximate one (1), as

demonstrated by a hydromodification analysis study approved by the Director.

SECTION 6. Section 12.84.450 is hereby amended to read as follows:

12.84.450 LID Plan Review.

A. Compliance with the LID and hydromodification control standards of this

Chapter 12.84 shall be shown through a LID plan review described in subsection B,

below.

B. The applicant for any development project shall submit a LID plan to the

Director for review and approval that provides a comprehensive, technical discussion of

B. The applicant for any development project shall submit a LID plan to the

Director for review and approval that provides a comprehensive, technical discussion of

A. Compliance with the LID and hydromodification control standards of thise w

Chapter 12.84 shall be shown through a LID plan review described in subsection B,

below.
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how the development project will comply with this Chapter 12.84 and the applicable

provisions specified in the LID Standards Manual. A deposit and fee to recover the

costs associated with LID plan review shall be required. The time for obtaining LID plan

approval shall be as follows:

1. For subdivisions, the LID plan shall be approved prior to the

tentative map approval;

2. For any development project requiring a conditional use permit

("CUP") or other discretionary entitlement required under Title 22 of the Los Angeles

County Code, the LID plan shall be approved prior to the issuance of any such CUP or

other discretionary entitlement; and

3. For all other development projects, the LID plan shall be approved

prior to issuance of a grading permit for such development project, or when no grading

permit is required, prior to the issuance of a building permit for such development

project, or when no grading or building permit is required, prior to the commencement of

any development activity or as otherwise indicated in the non-discretionary land use

approval.

SECTION 7. Section 12.84.460 is hereby amended to read as follows:

12.84.460 Additional Requirements.

Except as specifically exempted therein, all development projects described in

Section 12.84.430 shall comply with the following:

A. All grading and/or site drainage plans for the development shall

incorporate the features of the approved LID plan described in subsection B of

how the development project will comply with this Chapter 12.84 and the applicable

provisions specified in the LID Standards Manual

For all other development projects, the LID plan shall be approvedFor all oth elopment projects, e LID

prior to issuance of a grading permit for such development project,of a grading perm uch development p

All grading and/or site drainage plans for the development shall

incorporate the features of the approved LID plan

. A deposit and fee to recover theal.

costs associated with LID plan review shall be required. The time for obtaining LID plan

approval shall be as follows:

1. For subdivisions, the LID plan shall be approved prior to thehall be

tentative map approval;

2. For any development project requiring a conditional use permitprojec condit

("CUP") or other discretionary entitlement required under Title 22 of the Los Angelesequired under T of the L

County Code, the LID plan shall be approved prior to the issuance of any such CUP orbe app ior to the y su

other discretionary entitlement; andd
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Section 12.84.450;

B. Ongoing Maintenance.

1. The development project's LID and hydromodification control

features shall be maintained and shall remain operable at all times and shall not be

removed from the project site unless and until such features have been replaced with

other LID or hydromodification control features in accordance with this Chapter 12.84.

2. Unless excused by the Director in his or her discretion, the owner of

the subject development project site shall prepare and obtain the Director's approval of

an operation and maintenance plan and monitoring plan for all LID practices and LID

and hydromodification control features incorporated into the project.

3. The owner of the subject development project site shall record a

covenant or agreement, approved as to form and content by the Director, in the office of

the Los Angeles County Registrar-Recorder/County Clerk indicating that the owner of

the subject development project site is aware of and agrees to the requirements in this

subsection B. The covenant or agreement shall also include a diagram of the

development project site indicating the location and type of each LID and

hydromodification control feature incorporated into the development project. The time

to record such covenant or agreement shall be as follows:

a. For any subdivision, prior to final map approval; and

b. For any other development project, prior to issuance of a

grading plan approval for the development project, and when no grading plan approval

is required, prior to the issuance of building plan approval for the development project.

The development project's LID and hydromodification control

features shall be maintained and shall remain operable at all timest a

2. Unless excused by the Director in his or her discretion, the owner ofhe Direc her dis

the subject development project site shall prepare and obtain the Director's approval ofprepare and obta Directo

an operation and maintenance plan and monitoring plan for all LID practices and LIDplan an ing plan f tice

and hydromodification control features incorporated into the project.ures incorpor nto the

and shall not be

removed from the project site unless and until such features have been replaced withfeatures

other LID or hydromodification control features in accordance with this Chapter 12.84.accordance

The covenant or agreement shall also include a diagram of thenant o greem

development project site indicating the location and type of each LID andproject site indicat

hydromodification control feature incorporated into the development project.control feature



 
  
 
 
 
 

ORDINANCE NO. 2009-07 
 
 

AN ORDINANCE ADOPTING THE “2009 LOW IMPACT DEVELOPMENT (LID) 
AMENDMENTS TO THE CITY OF FLAGSTAFF STORMWATER MANAGEMENT 
DESIGN MANUAL”, WHICH ADOPTS A NEW CHAPTER 9 OF THE CITY OF 
FLAGSTAFF STORMWATER MANAGEMENT DESIGN MANUAL, ENTITLED 
“THE LOW IMPACT DEVELOPMENT (LID) REQUIREMENTS” AND AMENDS 
CHAPTER 8 OF THE STORMWATER MANAGEMENT DESIGN MANUAL TO 
COMPLY WITH THE LOW IMPACT DEVELOPMENT REQUIREMENTS; 
ADOPTING THE LOW IMPACT DEVELOPMENT (LID) GUIDANCE MANUAL; 
AND PROVIDING FOR HOUSEKEEPING CHANGES. 

 
WHEREAS, the City of Flagstaff desires to adopt LID requirements as part of the Stormwater 
Management Design Manual; and 
 
WHEREAS, the Stormwater Advisory Committee has reviewed the proposed City of Flagstaff Low 
Impact Development (LID) Guidance Manual and the “2009 Low Impact Development (LID) 
Amendments to the City of Flagstaff Stormwater Design Manual”; has held public meetings on the 
proposed LID Manual, and amendments to the Stormwater Management Design Manual and has 
recommended that the City Council adopt the new requirements; and 
 
WHEREAS, the City Council finds that the adoption of this Ordinance will adhere to Council goals 
related to sustainability; and 
 
WHEREAS, the City Council finds Resolution No. 2009-09, adopted on February 3, 2009, declared 
the Low Impact Development (LID) Guidance Manual and the “2009 Low Impact Development 
(LID) Amendments to the City of Flagstaff Stormwater Management Design Manual” to be a public 
record with three copies of each placed on file with the City Clerk; and 
 
WHEREAS, the City Council finds that the new LID requirements are needed, under the City’s 
powers regarding public health, safety and general welfare, to ensure compliance with applicable 
floodplain management regulations, provide consistent stormwater management policies and 
criteria, and protect private and public property from the effects of flooding and erosion; 
 
 
NOW THEREFORE, BE IT ORDAINED BY THE COUNCIL OF THE CITY OF FLAGSTAFF AS 
FOLLOWS: 
 
 
SECTION 1. That the Low Impact Development (LID) Guidance Manual, the “2009 Low Impact 
Development (LID) Amendments to the City of Flagstaff Stormwater Management Design Manual” 
adding a New Chapter 9 of the City of Flagstaff Stormwater Management Design Manual and 
amending Chapter 8 to comply with the low impact development requirements declared by the 

WHEREAS, the City Council finds that the new LID requirements are needed, under the City’s
powers regarding public health, safety and general welfare, to ensure compliance with applicable
floodplain management regulations, provide consistent stormwater management policies and 
criteria, and protect private and public property from the effects of flooding and erosion; 

City of Flagstaff Ordinance
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Council to be a public record on February 3, 2009, shall henceforth be adopted by this reference as 
if fully set forth herein. 
 
SECTION 2: That the City Clerk be authorized to make housekeeping changes to the City of 
Flagstaff Stormwater Management Design Manual to comply with the Low Impact Development 
Requirements; to correct typographical and grammatical errors, as well as errors of wording and 
punctuation, as necessary; and to make formatting changes needed for purposes of clarity and 
form, if required, to be consistent with Flagstaff City Code. 
 
PASSED AND ADOPTED by the Council and approved by the Mayor of the City of Flagstaff this 
   day of      , 2009. 
 
 
 
 
   
 MAYOR 
 
ATTEST: 
 
 
 

  
CITY CLERK 
 
APPROVED AS TO FORM: 
 
 
 

  
CITY ATTORNEY 



CHAPTER 9: LOW IMPACT DEVELOPMENT 
REQUIREMENTS FOR INFILTRATION AND 
REUSE OF STORMWATER 

 
Volumetric increases to the city stormwater conveyance system, as the result of increased 
impervious surface have resulted in the need to upsize stormdrain systems in the City.  While 
detention is effective in controlling peak discharges, the volumetric increase is not abated.  Low 
Impact Development (LID) is an accepted standard in which stormwater is infiltrated and/or 
reused, resulting in the mitigation of these volume increases.   
 
Low Impact Development will address water quality concerns that can arise when impervious area 
is added to previously undeveloped sites. Runoff from impervious areas often contains suspended 
solids and heavy metals along with other contaminants.  Many of the Low Impact Development 
measures will remove some of these pollutants.  
 
Water conservation is also a consideration when designing for the Low Impact Development 
requirements. Water can in many cases be reused or directed towards landscape areas in an effort 
to reduce water consumption.  
 
The use of LID will help control volume increases and hence reduce the cost of upsizing 
downstream infrastructure as well as promote water conservation. 
 
9.1. POLICIES 
 
a. Stormwater LID is required for all new subdivisions, commercial and industrial developments, 

redevelopment of non-conforming sites (i.e., existing developed sites that do not have 
detention that have been razed and vacant for greater than six months), and other 
developments greater than 1/4 acre in size.  LID shall be implemented according to the 
following schedule as measured from the effective date of Ordinance No. 2009-07: 

 
1. For the first year the program will be voluntary.  
 
2. In the second year, developments will be required to retain/infiltrate one half (1/2) 

inch of runoff from all additional impervious surfaces. 
 
3. In the third year, developments will be required to retain/infiltrate one (1) inch of 

runoff from all additional impervious surfaces.  The requirement to detain for the 
2-year storm will no longer be required once the 1-inch threshold is implemented. 

 
b. LID requirements may be waived by the Stormwater Manager for the following: 

1. Single-family residential structure or lot (i.e., not associated with a new subdivision). 
 
2. Residential subdivisions with lot areas > 1 acre in area, if it can be shown that such a 
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Water conservation is also a consideration when designing for the Low Impact Development 
requirements. Water can in many cases be reused or directed towards landscape areas in an effort 
to reduce water consumption. 

For the first year the program will be voluntary.  

In the second year,, 

In the third year, , deve

LID requirements may be waived by the Stormwater Manager for the following: 



waiver will not result in any adverse downstream effects, nor create any disturbance 
to the existing drainage patterns both within and adjacent to the subdivision. 

 
3. Developments less than 1/4 acre or increases in impervious area of < 5,000 square 

feet.  It must be demonstrated to the satisfaction of the Stormwater Manager that there 
will be no increase in the potential for damages to adjacent properties and adequate 
off-site or downstream drainage capacity is available. 

 
c. For developments requiring LID, all new impervious surfaces shall be infiltrated or reused in 

accordance with the current applicable standard.  

d. The methodology for determining the required volume of stormwater to be infiltrated or reused 
is as follows: 
Impervious Surface (square feet) X current requirement (ft.) (e.g. ½ inch or 1 inch) =  volume 
requirement 

e. In order to provide specific guidance for the design of these LID facilities, the City has 
developed the City of Flagstaff Low Impact Development (LID) Guidance Manual.  The 
Manual is hereby adopted as part of these Requirements. 

f. A waiver may be granted by the Stormwater Manager for deviations from the Integrated 
Management Practice designs in the LID Guidance Manual.  The waiver request will be 
reviewed on a case-by-case basis and will require supporting analysis, documentation, etc. (as 
determined by the Stormwater Manager) be submitted and approved prior to granting of the 
waiver. 

g. The City established a maximum ponding depth of (.3) three-tenths of (1) one foot without an 
engineered infiltration system.  

h. Developments which are phased shall prepare a master stormwater LID plan for the entire 
development.  The master stormwater LID plan must either be implemented with the first 
phase, if possible, or LID measures must stand alone for each phase.  Interim temporary LID 
facilities may be required for phasing. 

i. The City of Flagstaff shall only accept large-scale LID facilities for operation and 
maintenance.  The City shall not accept small-scale, local on-site LID’s for operation, 
maintenance, or liability. 

j. Maintenance of local on-site LID facilities shall be the responsibility of the property owner or 
homeowner's association.  The City shall reserve the right to periodically inspect any LID 
facilities to verify that regular maintenance activities are being performed.  Final Plats; 
Covenants, Conditions, and Restrictions (CC&R's); and/or Development Plans shall include a 
special note stating that (1) the owner(s) shall be solely responsible for the operation, 
maintenance, and liability for all LID facilities; and, (2) the City of Flagstaff may periodically 
inspect said LID facilities to verify that regular maintenance activities are being performed 
adequately. 

k. The City of Flagstaff Parks and Recreation Division shall review and approve proposed 

h.. Developments which are phased shall prepare a master stormwater LID plan for the entire 
developmen

i.. The City of Flagstaff shall only accept large-scale LID facilities for operation and 
maintenance. 

j.. Maintenance of local on-site LID facilities shall be the responsibility of the property owner or 
homeowner's association.

k.k. The City of Flagstaff Parks and Recreation Division shall review and approve proposed 

For developments requiring LID, all new impervious surfaces shall be infiltrated or reused in 
accordance with the current applicable standard. 

In order to provide specific guidance for the design of these LID facilities, the City has
developed the City of Flagstaff Low Impact Development (LID) Guidance Manual.  The
Manual is hereby adopted as part of these Requirements.

A waiver may be granted by the Stormwater Manager for deviations from the Integratedff
Management Practice designs in the LID Guidance Manual. 

.  The master stormwater LID plan must either be implemented with the first nt.
phase, if possible, or LID measures must stand alone for each phase.  Interim temporary LID
facilities may be required for phasing. 

t (1) the owner(s) shall be solely responsible for the operation,
maintenance, and liability for all LID facilities; and, (2) the City of Flagstaff may periodically 
inspect said LID facilities to verify that regular maintenance activities are being performed 
adequately.

  The City shall reserve the right to periodically inspect any LID . 
facilities to verify that regular maintenance activities are being performed.  



stormwater LID facilities designed within designated public areas or parks.  Review and approval 
from the Parks and Recreation Commission may also be required. 

l. No part of a private LID shall be constructed in a public right-of-way or public utility 
easement. 

 
9.2. SUBDIVISION REQUIREMENTS 
 
All new subdivisions are required to provide LID for the entire subdivision, including the respective 
one-half of all abutting streets to the subdivision.  Two or more subdivisions may join together to 
provide a common LID facility. 
 
Preliminary Plat submittals shall be accompanied by a preliminary drainage report that identifies LID 
locations, types and sizes and a preliminary calculation of the required volume. 
 
All Final Plat submittals require a final drainage report, in accordance with Chapter 2 of this manual, 
which technically demonstrates compliance with City of Flagstaff Floodplain Management 
Regulations, Stormwater Management requirements, and the drainage policies and design criteria set 
forth in this manual.  This report must be submitted with the subdivision improvement plans and 
must be accepted prior to recording the final plat. 
Urbanization and other land development activities, including construction of roads, changes natural 
pervious areas into impervious, altered surfaces.  In addition, natural drainage systems are often 
replaced by lined channels, storm drains, and curbed streets.  The result of such activities is an 
increase in the volume of runoff, peak discharge rates, erosion, and non-point source pollution due to 
the reduction in infiltration and natural vegetation.   
 
In the absence of regional detention facilities and due to inadequate downstream capacities of 
existing streets, storm drain systems or channels, local on-site or sub-regional LID facilities are 
necessary to attenuate the increased runoff caused by development.  LID facilities can also serve a 
dual purpose by improving the quality of stormwater discharges.  The temporary storage of 
stormwater runoff can reduce the extent of downstream flooding, soil erosion, sedimentation, and 
surface water pollution.  LID facilities can also be used to reduce the costs associated with large 
storm drain systems. 
 

stormwater LID facilities designed within designated public areas or parks.

l.. No part of a private LID shall be constructed in a public right-of-way or public utility 
easement.

ocal on-site or sub-regional LID facilities are
necessary to attenuate the increased runoff caused by development.  LID facilities can also serve a 
dual purpose by improving the quality of stormwater discharges.  The temporary storage of r
stormwater runoff can reduce the extent of downstream flooding, soil erosion, sedimentation, and
surface water pollution.  LID facilities can also be used to reduce the costs associated with large
storm drain systems. 

All new subdivisions are required to provide LID for the entire subdivision, including the respective 
one-half of all abutting streets to the subdivision.  Two or more subdivisions may join together to
provide a common LID facility.

In the absence of regional detention facilities and due to inadequate downstream capacities of d
existing streets, storm drain systems or channels, , lo
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 Storm Water Compliance 

A. Best Management Practices  

1. All projects, regardless of size, shall utilize appropriate Best Management 
Practices (BMPs). BMPs shall be indicated in the design, in a Storm Water 
Pollution Prevention (SWPP) Plan, or as specified by LANL EPC-CP.  These site 
specific BMPs may be temporary or permanent in nature.  Furthermore, BMPs 
may be required to meet State and Federal regulatory requirements.  

2. The LANL Storm Water BMP Manual provides guidance on BMP selection, 
design, and use.  BMP measures are used to prevent or mitigate pollution from 
any activity.  They include processes, procedures, schedule of activities, 
prohibitions on practices, and other management practices to prevent or reduce 
water pollution.  They include measures for stabilization, sediment and erosion 
control, and storm water management and can generally be broken down into two 
categories—structural and non-structural.  Examples of non-structural BMPs 
include minimizing removal of established vegetation, good housekeeping, 
preventative maintenance, employee training, record keeping and reporting, 
visual inspections, and spill prevention and response. Some examples of 
structural BMPs are detention ponds, silt fence, gravel bags, straw wattles, earth 
berms, culvert inlet and outlet protection, riprap, turf reinforcement mats, and 
construction entrances/exits.

When soil is disturbed, implement a combination of erosion and sediment 
controls.  Erosion controls manage sediment movement at the source.  Sediment 
controls retain sediment that has eroded before the sediment leaves the site. 

Additional information on BMP use is provided in LANL Master Specifications 
Sections 32 9219 Seeding and 01 5705 Temporary Controls and Compliance 
Requirements. 

B. EISA Section 438 Compliance  

Section 438 of the Energy Independence and Security Act (EISA) of 2007 requires all 
Federal facility development or redevelopment projects with a footprint that exceeds 
5,000 square feet shall use site planning, design, construction, and maintenance strategies 
for the property to maintain or restore, to the maximum extent technically feasible, the 
pre-development hydrology of the property with regard to the temperature, rate, volume, 
and duration of flow.   

The EPA Technical Guidance document for implementing EISA 438 defines “the pre-
development hydrologic condition” as “the combination of runoff, infiltration and 
evapotranspiration rates and volumes that typically existed on the facility site before 
‘development’ on a greenfield site” —meaning any construction of infrastructure on 
undeveloped land, typically ponderosa pine forest, pinon-juniper woodland or grassland 
for our area. The project “footprint” would include all areas disturbed during construction 
activities, including the facility location, access routes, and 
staging/stockpiling/construction support areas, etc. 

Los Alamos National Labs Storm Water Compliance and Design Requirements

All projects, regardless of size, shall utilize appropriate Best Management 
Practices (BMPs). BMPs shall be indicated in the design, in a Storm Water 
Pollution Prevention (SWPP) Plan, or as specified by LANL EPC-CP. These site 
specific BMPs may be temporary or permanent in nature. Furthermore, BMPs
may be required to meet State and Federal regulatory requirements.rr

BMP measures are used to prevent or mitigate pollution from
any activity.  They include processes, procedures, schedule of activities, 
prohibitions on practices, and other management practices to prevent or reduce 
water pollution.  They include measures for stabilization, sediment and erosion
control, and storm water management and can generally be broken down into two
categories—structural and non-structural.  Examples of non-structural BMPs 
include minimizing removal of established vegetation, good housekeeping,
preventative maintenance, employee training, record keeping and reporting,
visual inspections, and spill prevention and response. Some examples of 
structural BMPs are detention ponds, silt fence, gravel bags, straw wattles, earth
berms, culvert inlet and outlet protection, riprap, turf reinforcement mats, and 
construction entrances/exits.
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Implementation of EISA compliance must be achieved through the use of green 
infrastructure/low impact development (GI/LID) methods. A minimum of two GI/LID 
features are required.  Design guidance associated with EISA Section 438 compliance is 
provided in Section 2.  

C. NPDES CGP and SWPP Plan 

1. Projects where construction activities disturb one (1) acre or more, or where 
activities are part of an EPA defined larger “common plan” of development that 
disturbs 1 acre or more, are required to obtain permit coverage to discharge storm 
water from the site in accordance with the EPA’s National Pollutant Discharge 
Elimination System (NPDES) Construction General Permit (GCP).  Submission 
of a Notice of Intent (NOI) to EPA is required to obtain Permit coverage. The 
NPDES CGP requires temporary storm water controls during construction 
activities and permanent post-construction storm water controls.  

Refer to section 6.E.2 for NPDES CGP requirements specific to the State of New 
Mexico.  

2. Projects subject to NPDES CGP requirements must develop a Storm Water 
Pollution Prevention (SWPP) Plan prior to obtaining Permit coverage.  A SWPP 
Plan identifies project activities, describes potential pollutant sources, and 
identifies the BMPs to minimize the potential for erosion and discharge of 
potential.   

3. LANL will provide a SWPP Plan for the project.  A/E and Subcontractor 
personnel shall provide assistance in SWPP Plan preparation through the 
following:   

a. Provide the EPC-CP Group with the necessary design information in 
sufficient format and detail to complete the SWPP Plan. 

b. Prepare design drawings and specifications that correspond with the 
SWPP Plan and NPDES Permit requirements.  Project documents must 
specify the methods, materials, and procedures associated with the 
temporary and permanent stabilization of disturbed areas. 

c. Work with the LANL EPC-CP Group to develop documentation that the 
specified BMPs prevent an increase in sediment yield and flow velocity 
from pre-construction, pre-development conditions. Permanent GI/LID 
and conveyance structures must meet the design requirements described 
in Section 2. 

d. Design permanent storm water management devices and sediment 
controls to control pollutants in storm water discharges. Such measures 
include, but are not limited to, perennial vegetation, storm water 
detention ponds with controlled outlet structures, sediment basins, turf 
reinforcement mats, and rock check dams. 

Implementation of EISA compliance must be achieved through the use of green
infrastructure/low impact development (GI/LID) methods. A minimum of two GI/LID 
features are required. Design guidance associated with EISA Section 438 compliance is 
provided in Section 2. 

Projects subject to NPDES CGP requirements must develop a Storm Water 
Pollution Prevention (SWPP) Plan prior to obtaining Permit coverage.  A SWPP
Plan identifies project activities, describes potential pollutant sources, and 
identifies the BMPs to minimize the potential for erosion and discharge of 
potential.

Work with the LANL EPC-CP Group to develop documentation that the
specified BMPs prevent an increase in sediment yield and flow velocity
from pre-construction, pre-development conditions. Permanent GI/LID
and conveyance structures must meet the design requirements described 
in Section 2.
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e. Design of stabilization controls at all disturbed unpaved areas and areas 
not covered by permanent structures. Achieve stabilization by covering 
soil with measures including, but not limited to, native perennial 
vegetation, asphalt, concrete, gabions, geotextiles, base course, gravel, or 
riprap. 

f. Design of velocity dissipation devices at discharge locations and along 
the length of any outfall channel to provide a non-erosive flow velocity 
from the structure to the receiving water course. In doing so, the natural 
physical and biological characteristics and functions are maintained and 
protected (e.g., no significant changes in the hydrological regime of the 
receiving water).  

g. Design of velocity dissipating devices for all other areas of concentrated 
flow such as drainage ways, steep slopes, and compacted earth surfaces.  
These include such controls as riprap, turf reinforcement mats, check 
dams, and waterbars. Subsection 2.E provides additional guidance on 
channel velocity control. 

h. If permanent BMPs can be utilized during the construction phase to meet 
the objectives of temporary sediment and erosion controls, specify their 
installation in lieu of temporary controls. 

D. 404/401 Permits 

1. If project construction activities involve crossing, working in, or otherwise 
disturbing a watercourse, Clean Water Act Section 404 Dredge and Fill Permit 
coverage from the U.S. Army Corps of Engineers and a New Mexico 
Environment Department Section 401 Water Quality Certification may be 
required.  A watercourse is defined as “any river, creek, arroyo, canyon, draw, or 
wash, or any other channel having defined bed and banks with visible evidence 
of the occasional flow of water or high water mark.”  The Permit and 
Certification must be obtained prior to performing any work in a watercourse.  
Allow at least one to two months for 404/401 Permit Applications.  

2. 404/401 Permits will require the specification and implementation of BMPs, and 
integration with design.  Identification of excavation and fill material quantities 
will also be required for submission to the USACE to obtain 404/401 permit 
coverage. Excavation and fill material types and quantities will be determined by 
project personnel (subcontractor or designer) and provided to EPC-CP.  The 
drawings shall clearly show the watercourse area and identify the required BMPs. 

3. The EPC-CP Group will file the 404/401 Permit Application and review the 
BMPs identified in design documents to ensure compliance with Permit 
requirements.  All information required for the permit application shall be 
forwarded to the EPC-CP Group by the LANL STR Project Coordinator for 
inclusion in the Permit Application.  Contact the EPC-CP Group for more 
information. 

If permanent BMPs can be utilized during the construction phase to meet 
the objectives of temporary sediment and erosion controls, specify their 
installation in lieu of temporary controls.

404/401 Permits will require the specification and implementation of BMPs, and 
integration with design. Identification of excavation and fill material quantities 
will also be required for submission to the USACE to obtain 404/401 permit 
coverage. Excavation and fill material types and quantities will be determined by 
project personnel (subcontractor or designer) and provided to EPC-CP. The 
drawings shall clearly show the watercourse area and identify the required BMPs.

The EPC-CP Group will file the 404/401 Permit Application and review the 
BMPs identified in design documents to ensure compliance with Permit 
requirements. 
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E. State of New Mexico Requirements  

1. Per New Mexico Administrative Code (NMAC) 20.6.2.1201. Notice of Intent to 
Discharge:  

a) Liquids or other substances (e.g., fertilizer, hydraulically applied 
mulches, soil stabilizing agents, etc.) applied to the ground may require 
an NOI to Discharge be submitted to the New Mexico Environment 
Department (NMED).  Contact the LANL EPC-CP Group for more 
information and to determine whether liquids or other substances to be 
used are covered under an existing lab-wide NOI.   

b) Substances applied to the ground shall not be applied in a watercourse. 

2. The NMED 2017 NDPES CGP State Conditions of Certification require that 
projects discharge storm water at or less than pre-development rates.  GI/LID 
structures are recommended. Section 2 provides GI/LID design guidance.  

3. The NM Office of the State Engineer requires detention features to release water 
within 96 hours.  

F. Flood Effects on Structures  

 The potential for flooding and precipitation impact shall be considered for structures that 
are located in defined flood plains in accordance with DOE Standard 1020 Chapters 5 
and 7. Utilize available information for the evaluation of local flooding potential and 
surface drainage analysis for minimum design of surface drainage or water collection 
management systems.  Refer to DOE-STD-1020 and its Tables 5-2, 5-3, 7-1 & 7-2 
(Regarding Table 7-2, the 100-year return period for PDC-1 for precipitation structural 
loads is equivalent to that of the IBC for rainfall intensity, and it’s 2” per hour [i.e., per 
IBC Fig. 1611.1 & LA 14165 Table 2-21]). 1 

 Hydrological Analyses and Design of GI/LID and Conveyance 
Structures  

This section provides direction for the analysis and design of storm water quality treatment, flood 
control, and general conveyance structures. It also clarifies the design of permanent storm water 
controls to meet NPDES CGP and/or EISA Section 438 compliance requirements for 
construction, development, and/or re-development projects.  
 
Use Table 1 to determine the specific storm water requirements for your project.  
 
Project designs and hydrologic calculations, including the rationale for multi-stage discharge 
designs, must be reviewed and approved by EPC-CP. 

Site-specific soil properties, such as infiltration rate, may be required for larger projects. Contact 
EPC-CP for guidance.  

              
1 LANL is in the process of completing the analysis (PFHA) and documentation of all data necessary for project implementation of the STD, 
including the DBFL indicating where our flood plains are located. 

The NMED 2017 NDPES CGP State Conditions of Certification require that 
projects discharge storm water at or less than pre-development rates.  GI/LID
structures are recommended. Section 2 provides GI/LID design guidance.
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Questions about CGP, EISA or other storm water related requirements may be directed to 
lanlstormwater@lanl.gov. 
 

Table 1. Compliance Requirements Guide to Usage 

Project Type EISA CGP Subsection 
Construction projects ≥ 5,000 ft2 and < 1 acre X  B 
Construction projects ≥ 1 acre (or < 1 acre and part of a common 
plan-of-development) X X C 

Design of flood control or drainage structures (e.g., culverts, drop 
inlets, larger conveyances) n/a n/a D 

A. GI/LID Design  

GI/LID methods use or mimic natural processes to: (1) infiltrate and recharge, (2) 
evapotranspire, and/or (3) harvest and use precipitation near to where it falls to earth.  
 
Examples of GI/LID features, associated retention/detention classification, and potential 
runoff volume reduction credit are listed in Table 2. Additional guidance related to the 
selection and design of GI/LID features is provided in the LANL Low Impact 
Development Standards for Stormwater posted with LANL ESM Chapter 3; 
ST-G20GEN-1 Standard Details for LID are available on the Civil Details webpage 
located here.   

 
Table 2. GI/LID features, retention/detention classification and potential runoff 

volume reduction credit. 

GI/LID Feature Function Potential Credit1 
Green Roof Retention Feature Volume 
Tree/Tree Boxes Retention Feature Volume 
Rain Garden/Infiltration Basin Detention Feature Volume 
Vegetated/Rock-Lined Swale with 
Rock Check Dams2 

Detention 0.1 in  

Filter Basin Detention Feature Volume 
Permeable Pavement Retention Feature Volume 
Vegetated Strips/Buffers3 Detention  0.1 in 
Revegetation3 Detention  0.1 in 
Rain Barrels/Cisterns Retention Feature Volume 
1 Potential credit for features listed on this table will either be (1) the total volume provided by the feature or (2) 0.1 
in.. The 0.1-in. credit represents the volume calculated by multiplying 0.1 in. of depth over the drainage area served 
by the specific feature. This volume credit may be deducted from the total volume required in the post-construction 
condition for the storm water quality treatment system.  

2 Swales must have a permeable bottom, be ≥ 50 ft. long, ≥ 2ft wide, and ≥ 1ft deep, with 2:1 side slopes and rock 
check dams spaced in accordance with the LANL Storm Water BMP Manual, Section 4.2. 

GI/LID methods use or mimic natural processes to: (1) infiltrate and recharge, (2) 
evapotranspire, and/or (3) harvest and use precipitation near to where it falls to earth. 

Table 2. GI/LID features, retention/detention classification and potential runoff 
volume reduction credit.



VAR-10468 Rev. 0, Revised Storm Water Material (ESM Civil Chapter 3)  
Attachment 1 Storm Water Compliance and Design Requirements  

Page 7 of 15 

3 Consult with EPC-CP for credit (email LANLStormwater@lanl.gov). 

 
B. EISA-only Compliance Requirements:  

 Upon completion of construction activities, storm water discharges must be at rates, 
volumes and durations less than or equivalent to pre-development conditions as 
determined through appropriate industry standard methodologies (see Subsection D 
below) using the 95th percentile design storm. Table 3 provides design storm rainfall 
totals. The meteorological station nearest to the project site shall be used.  

 Use Curve Number (CN) values listed in Table 4 to determine pre-development 
and post-construction runoff volumes when using the Technical Release 55 
(TR-55) Method.  

 Use the runoff coefficients, rainfall intensity-duration relationship curves, and 
precipitation rates listed in Table 5, Figure 1, and Table 6, respectively to 
determine runoff volumes when using the Rational Method.  

The following steps must be completed to achieve this requirement: 

1. Determine water quality treatment volumes: Calculate pre-development and 
post-construction runoff volumes for the project area using the 95th percentile 
design storm.  The difference between the pre-development and post-
construction runoff volume is the Excess Runoff Volume (ERV).  GI/LID 
structures and storm water management basins must be designed to detain the 
ERV for a minimum of 4-hrs and drain within 96-hrs. Meeting or exceeding the 
minimum drain time of 4-hrs will assure that pre-development discharge rates 
are not exceeded. Additionally, unless retention depth is ≤ 6 in., demonstrate 
that storm water will infiltrate/evaporate within 96-hrs.  

2. Size conveyance features: Calculate and design conveyance structures to (a) 
discharge the ERV from the site and (b) manage larger frequency storm events. 
Figure 2 provides examples of discharge structure configurations from a storm 
water detention basin. 

a. Identify and design a minimum of two GI/LID features to manage the 
ERV. Ensure infiltration or discharge of the ERV from site features in 
no less than 4-hrs. Select and size conveyance or outlet structures (i.e., 
weir or orifice) to achieve this. 

b. To manage larger frequency storms, calculate the post-construction 
discharge rate for the 25-yr, 2-hr storm event.  Size outlet structures 
from the project site to convey the 25-yr, 2-hr flows, unless site or 
project requirements dictate a larger storm frequency, as discussed in 
Subsection D. EISA requires management only of storm water 
discharge from the developed project area (does not include run-on). 
However, conveyance features for the 25-yr, 2-hr flows must be sized 
to accommodate the entire contributing area.  Run-on diversion around 
the site is recommended to simplify construction and reduce costs of 
storm water management.

.  GI/LID
structures and storm water management basins must be designed to detain the
ERV for a minimum of 4-hrs and drain within 96-hrs. M

Identify and design a minimum of two GI/LID features to manage the
ERV. Ensure infiltration or discharge of the ERV from site features in
no less than 4-hrs. Select and size conveyance or outlet structures (i.e.,
weir or orifice) to achieve this.
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Table 3. Design Storm Rainfall Totals (inches) by Meteorological Station 

Met Station Period of Record 95th Percentile 2-yr, 24-hr 25-yr, 2-hr 100-yr, 24-hr 
TA-06 29 0.90 1.28 1.90 3.05 
TA-49 32 0.88 1.30 1.92 3.56 
TA-53 27 0.84 1.09 1.48 2.44 
TA-54 27 0.83 1.14 1.68 2.54 
NCOM 33 0.94 1.33 1.76 2.73 

 

Table 4. Curve numbers for TR-55 runoff volume calculations. 

Cover Type1 CN: HG-C CN: HG-D 
Impervious 98 98 
Urban Open Space/Lawns 79 84 
Base Course/Gravel 89 91 
Bare Ground/Dirt 87 89 
Paved Roads w/curbs and storm drains 98 98 
Paved Roads w/open ditches 92 93 
Fair Grassland/Herbaceous 81 89 
Fair Brush 57 63 
Pinon/Juniper 85 89 
Ponderosa Pine 77 83 

1 For redevelopment projects at LANL, estimate predevelopment land use cover based on elevation specific reference 
conditions. Pre-development reference conditions are 50 percent Ponderosa Pine/50 percent Fair Grassland/Herbaceous 
cover for projects over 7,000 feet elevation and 50 percent Pinon/Juniper - 50 percent Grassland/Herbaceous cover for 
projects under 7,000 feet elevation (e.g., use 83 as a CN for a site with HG-C). Hydrologic Soil Groups are available on 
the LANL internal network located here.  
 

Table 5. Rational Method runoff coefficients 

Use the following C Factors in conjunction with the Rational Method 

Lawns Flat 0-2 Percent Slope 0.05-0.15 
 Average 2-7 Percent Slope 0.15-0.25 
 Steep Slope >7 Percent 0.25-0.35 

Roofs  0.75-0.95 
Industrial Heavy Commercial 0.60-0.90 

 Light Commercial 0.50-0.80 
Streets Asphalt 0.70-0.95 

 Portland Concrete 0.80-0.95 
 Gravel Shoulders 0.40-0.60 

Unimproved  0.10-0.30 
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Figure 1. Rainfall Intensity-Duration-Relationship Curves. These curves were calculated using TA-06 
meteorological tower data. Extrapolated rainfall rate values less than 15 minutes duration can be found in 
Table 6. 

 

Table 6: Extreme Precipitation Rates1 

Duration 
(minutes) 

1 yr. 2 yr. 5 yr. 10 yr. 25 yr. 50 yr. 100 yr. 

5 2.03 2.43 2.95 3.42 4.17 4.83 5.60 
10  1.86 2.27 2.76 3.22 3.93 4.56 5.30 
15  1.70 2.11 2.58 3.01 3.69 4.30 5.01 
30  1.21 1.62 2.02 2.39 2.97 3.50 4.13 
45  0.93 1.27 1.60 1.88 2.31 2.70 3.16 
60  0.76 1.02 1.28 1.51 1.86 2.19 2.57 
75  0.64 0.86 1.08 1.27 1.58 1.86 2.19 
90  0.55 0.72 0.91 1.09 1.38 1.65 1.97 

105  0.49 0.64 0.80 0.95 1.20 1.43 1.70 
120  0.44 0.57 0.72 0.85 1.08 1.28 1.53 

1Corresponding to the curves in Figure 1, extreme precipitation rates (inches/hour) for a set of average recurrence 
intervals from 1 to 100 years, and a set of durations from 5 to 120 minutes. The method described above cannot be 
applied to durations less than the observed data frequency of 15 minutes, so values for 5 and 10 minute durations (in 
italics) are instead estimated by linearly extrapolating from 15 and 30 minute durations. 
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Figure 2. Examples of discharge structure configurations.  A. 2-stage weir plate, B. Riser pipe 
with orifices C. Flash board riser and D. Riser constructed of masonry blocks with gaps between 
blocks. 

             

 A 
 
 
 
 
 
 
 
 
 
 
 
 
 

C      D 
 

C. EISA and CGP Compliance Requirements:  

Upon completion of construction activities, storm water discharges from projects with 
construction footprints greater than or equal to 1 acre (or less than 1 acre if part of a 
common plan-of-development) must be at rates, volumes and durations less than or 
equivalent to pre-development conditions as determined through appropriate industry 
standard methodologies (see Subsection D below) using the 2-yr, 24-hr design storm. 
Table 3 provides design storm rainfall totals. The meteorological station nearest to the 
project site shall be used.  

 Use Curve Number (CN) values listed in Table 4 to determine pre-development 
and post-construction runoff volumes when using the TR-55 Method.  

 Use the runoff coefficients, rainfall intensity-duration relationship curves, and 
precipitation rates listed in Table 5, Figure 1, and Table 6, respectively to 
determine runoff volumes when using the Rational Method.  

B 

C D 
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The following steps must be completed to achieve this requirement: 

1. Determine water quality treatment volumes and release rates: Calculate 
pre-development and post-construction runoff volumes for the project area for 
the 2-yr, 24-hr storm.  The difference between the pre-development and post-
construction runoff volume is the ERV. GI/LID structures and storm water 
management basins must be designed to detain the ERV.  

 For sites between 1 and 5 acres in size the ERV must be detained for a 
minimum of 12-hrs and drain within 96-hrs. 

 If the site is greater than 5 acres in size the ERV must be detained for a 
minimum of 2-hrs and drain within 96-hrs. 

 If the site is < 1 acre and part of a common plan of development, the 
ERV must be detained for a minimum of 4-hrs and drain within 96-hrs.  

Calculate the pre-development and post-construction discharge rate for the 2-yr, 
2-hr storm.  Compare the pre-development and post-construction discharge 
rates for the 2-yr, 2-hr storm to assure that pre-development discharge rates are 
not exceeded. Additionally, if a retention/filter basin system is utilized, 
demonstrate that storm water will infiltrate/evaporate within 96-hrs, unless 
retention depth is ≤ 6 in.  

2. Size conveyance features: Calculate and design conveyance structures to (a) 
discharge the ERV from the site and (b) manage larger frequency storm events. 
Figure 2 provides examples of discharge structure configurations from a storm 
water detention basin. 

a. Identify and design a minimum of two GI/LID features to manage the 
ERV. Ensure infiltration or discharge of the ERV from site features in 
no less than the minimum drain times described above. Select and size 
conveyance or outlet structures (i.e., weir or orifice) to achieve this. 

b. To manage larger frequency storms, calculate the post-construction 
discharge rate for the 25-yr, 2-hr storm event.  Size outlet structures 
from the project site to convey the 25-yr, 2-hr flows, unless site or 
project requirements dictate a larger storm frequency, as discussed in 
Subsection D. Conveyance features for the 25-yr, 2-hr flows must be 
sized to accommodate the entire contributing area. The CGP requires 
management of all storm water discharge from the developed project 
area (which includes run-on). Run-on diversion around the site is 
recommended to simplify construction and reduce costs of storm water 
management. Run-on not diverted must be included in the ERV 
calculation for the project site. 

 
D. Flood Control Conveyances and Drainage Structures Design Requirements:  

Perform hydrologic analyses using the 25-yr, 2-hr return storm. Table 3 provides 
design storm rainfall totals. The meteorological station nearest to the project site shall 
be used. If project or site requirements dictate, or the site is within a 100-year 

GI/LID structures and storm water 
management basins must be designed to detain the ERV.

The difference between the pre-development and post-
construction runoff volume is the ERVV. 

Identify and design a minimum of two GI/LID features to manage the 
ERV. E
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floodplain, use a 100-yr, 24-hr return storm to size conveyance and drainage structures 
after the requirements of Subsections B or C above are met.  Use appropriate industry 
standard methodologies such as the Rational Method, Technical Release 55 (TR-55), 
SWMM, and/or HEC methodology to compute runoff volumes and peak flows from 
drainage areas and for sizing drainage structures based on site characteristics.  

 
E. Channel Velocity Control 

1. Riprap— Use riprap to dissipate energy and reduce velocity in channels subject 
to erosion and to prevent scour at hydraulic structure inlets and outlets. 

 Appropriately size riprap taking into account uniform flow depth, shear stress at 
maximum flow depth, permissible shear stress, and flow velocity. Identify 
permissible shear stress using published values or by calculating the value with the 
following equation:  

p = 4.0 D50, where D50 is in feet.   

Also ensure that stone size is adequate to withstand movement due to flow velocity 
(i.e., prevent rolling or migration).  

 Riprap thickness shall be 12 inches or equal to the diameter of the largest rock size 
in the gradation (approximately 1.5-3 times D50), whichever is greater.   

 Place filter fabric beneath riprap applications.  The fabric must be able to transmit 
water faster than the soil and be of sufficient size that the base material does not 
escape through the fabric. 

 Do not use round stone on channel side slopes steeper than 3:1.  Do not use riprap 
on slopes steeper than 1.5:1.   

 Do not use flat slab-like stones.  

2. Gabions— Consider the use of wire enclosed riprap, gabion baskets, or gabion 
mattresses if adequate riprap size is not available, if slopes are too steep for 
standard riprap placement, or for locations of high flow velocity.   

 To prevent gabion mattresses from sliding down a slope, stabilize their base with a 
key trench.  The trench depth shall be two times the mattress thickness and the trench 
width shall be three times the mattress thickness.  Within a channel, tie the upstream 
and downstream ends of the mattress into the bank to prevent currents from 
unraveling the mattress. 

 The minimum rock size diameter for gabion baskets shall not be less than four 
inches. 

 The minimum rock size diameter for gabion mattresses shall not be less than three 
inches. 
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 The minimum gabion mattress thickness shall be 1.5 times the largest rock size. 

 Place filter fabric beneath gabion applications.  The fabric must be able to transmit 
water faster than the soil and be of sufficient size that the base material does not 
escape through the fabric. 

3. Culverts—In channel applications, place riprap or gabions flush with the invert 
of culverts.  The break between a steep slope and a culvert entrance should equal 
3-5 times the mean rock diameter of the mattress thickness. 

4. Check Dams—Design the center of check dams (the spillway) at least 6 inches 
lower than the outer edges.  Where applicable, extend abutments 18 inches into 
the channel bank.  Maximum spacing between check dams shall provide that the 
toe of the upstream dam is at the same elevation as the top of the downstream 
dam.   

5. Other Methods—Contact Civil Standards POC and EPC-CP Group for 
advisement and approval prior to use. 

F. Hydraulic Design 

1. Where possible, use GI/LID features to promote infiltration, evapotranspiration 
or capture and re-use of surface drainage prior to routing to existing storm 
drainage system (see 7.B above). 

2. Make use of open ditches and install pipe culverts at all walkways (12 in. dia. 
minimum) and road crossings (24 in. dia. min.).  Provide new culverts with 
appropriate end sections, head walls and erosion-resistant discharge end designs.  
Comply with AASHTO RSDG, Roadside Design Guide, for clear zone 
requirements. Provide invert elevations at inlet and discharge end of culverts and 
percentage of slope for the pipe grade. 

3. Produce hydraulic design calculations, accompanied by preliminary design 
drawings, submit for approval to the LANL STR for coordination with EPC-CP 
and U&IF and for review and approval.   

G. References 

1. Technical Guidance on Implementing the Stormwater Runoff Requirements for 
Federal Projects under Section 438 of the Energy Independence and Security 
Act. EPA 841-B-09-001. Environmental Protection Agency, Washington, D.C. 
2009. 

2. Denver Urban Drainage and Flood Control District. Urban Storm Drainage 
Criteria Manual, Volume 2. September 2017. 

3. USDA National Resources Conservation Service: National Engineering 
Handbook, Part 630, Hydrology (for hydrologic analyses of large off-site 
drainage areas) 

1.. Where possible, use GI/LID features to promote infiltration, evapotranspiration
or capture and re-use of surface drainage prior to routing to existing storm
drainage system (see 7.B above).
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4. USDA Natural Resources Conservation Service publication Urban Hydrology for 
Small Watersheds, TR 55 (for smaller drainage areas)  

5. Guidance: Refer to American Society of Civil Engineers Publications 77–Design 
and Construction of Urban Stormwater Management Systems, 37–Design and 
Construction of Sanitary and Storm Sewers, and 62-64 – Standard Guidelines for 
the Design, Installation, and Operation and Maintenance of Stormwater 
Impoundments.  

6. Guidance: Reference LANL Site and Architectural Design Principles (pgs 83-88 
of LA-UR 01-5383) and Sustainable Design Guide (pgs 147-153), on 
Architectural Chapter, for additional expectations on integration of landscaping 
and storm water management.   

7. Guidance: U.S. Department of Interior, Bureau of Reclamation publications 
Design of Small Canal Structures and Design of Small Dams for appropriate 
design considerations for open channels and other surface drainage facilities. 

8. Guidance: FHWA Hydraulics publication HDS 5, Hydraulic Design of Highway 
Culverts.

 
H. Definitions 

Common Plan of Development - The "common plan" of development or sale is broadly defined 
as any announcement or piece of documentation (including a sign, public notice or hearing, sales 
pitch, advertisement, drawing, permit application, zoning request, computer design, etc.) or 
physical demarcation (including boundary signs, lot stakes, surveyor markings, etc.) indicating 
construction activities may occur on a specific plot.  LANL-specific examples of a common plan 
of development could include a common PR-ID, EX-ID, funding source, planning document, 
NEPA analysis document, etc. 
 
EISA Section 438 – Section 438 of the Energy Independence and Security Act of 2007 requires 
federal agencies to manage storm water runoff from federal development projects to protect water 
resources. 
Excess Runoff Volume (ERV) – The difference between the pre-development (green field 
conditions) and post-construction runoff volume 
 
Green Infrastructure/Low Impact Development (GI/LID) – a set of management approaches 
and technologies that utilize and/or mimic the natural hydrologic cycle processes of infiltration, 
evapotranspiration and use. 
 
Maximum Extent Technically Feasible – All technical options, regardless of cost, have been 
employed to restore the pre-development hydrologic conditions with respect to storm water 
temperature, rate, volume and duration of flow. 
 
Pre-development - the combination of runoff, infiltration and evapotranspiration rates and 
volumes that typically existed on the facility site before ‘development’ on a greenfield site 
(meaning any construction of infrastructure on undeveloped land, typically ponderosa pine forest, 
pinon-juniper woodland or grassland for our area) 

Green Infrastructure/Low Impact Development (GI/LID)) – a set of management approaches 
and technologies that utilize and/or mimic the natural hydrologic cycle processes of infiltration,
evapotranspiration and use.
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Technical Infeasibility – Stormwater strategies, such as infiltration, evapotranspiration, and 
harvesting and use have been used to the Maximum Extent Technically Feasible, and that full 
employment of these types of controls are infeasible due to site constraints. 
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