
           

   
   

 
         

       

         

         

     

   

 

Guam Stormwater Workshop 
July 28, 2011 

Session Objectives 
 Existing regulations work with the manual 

 Purpose and overview of manuals 

 Construction performance standards and acceptable BMPs 

 Post‐Construction performance standards and acceptable 
BMPs 

 Selecting and locating BMPs Selecting and locating BMPs 

 Unified sizing criteria 

 Summary points 
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Overview and Purpose of Manual 
 The CNMI and Guam Storm Water Management Manual, Volume I & II, was 

prepared by Horsley Witten Group, Inc., and is dated October 2006 

 Compiles information into a single comprehensive design handbook that is 
useful to engineers, plan reviewers and the regulated community 

 This manual is intended to update and replace previous reference manuals 
in CNMI and Guam, most notably the Guam Storm Drainage Manual (U.S. 
Army Corps, 1980), Storm Water Control Handbook (Soil and Water 
Conservation Districts of CNMI, 1989), and the Erosion and Sediment Control 
Manual (GEPA, 2000) 

 The purpose of the manual is to: 
1) Protect the waters of the CNMI and Guam from the adverse impacts of urban 1) Protect the waters of the CNMI and Guam from the adverse impacts of urban 

storm water runoff, 

2) to provide design guidance on the most effective best management practices 
(BMPs) for new development sites and redevelopment sites both during 
construction and post construction, and 

3) to improve the quality of BMPs that are constructed in CNMI and Guam, 
specifically in regard to their performance, longevity, safety, ease of maintenance, 
community acceptance and environmental benefit. 

Construction and Post‐Construction 
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2006 CNMI and Guam Storm Water 
Management Manual – Volume  I 

Volume I – General Overview 
 Storm Water Treatment 
Practice Standards 

 Acceptable Best Management
Practices (BMPs)Practices (BMPs) 

 Construction and Post‐
construction 

2006 CNMI and Guam Storm Water 
Management Manual – Volume  II 
Volume II – Detailed Information 

 Select and locate BMPs 

 Effective Landscaping 

 BMP Construction 
SpecificationsSpecifications 

 Step‐by‐Step Design Examples 
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Supplement to the 2006 CNMI and Guam 
Storm Water Management Manual 
 Modifies several of the designs 

to more typical island conditions 
(e.g., limestone recharge 
utilizing pretreatment and a 
filter cell prior to infiltration). 

 Incorporates locally‐available 
materials and design flexibility 
for wet and dry season 
conditions. 

 Introduces additional LID 
practices that are recommended 
for the island environment. 
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General Performance Standards 
(Volume 1, Chapter 2, Section 2.1.1) 

E&SC S  E&SC Standdard 1:d 1 

Minimize clearing and grading, particularly during the wet season. 

E&SC Standard 2:
 

Protect surface waters and limit clearing within the riparian
 
corridor through the implementation of perimeter sediment
 
controls.
 

E&SC Standard 3: 

Construction shall be phased to limit active areas of disturbance. 

Construction Storm Water General 
Performance Standards (contd.) 
E&SC Standard 4: 

Disturbed areas shall be stabilized as soon as possible after construction, but 
no longer than 14 days after completion of active construction. 

E&SC Standard 5: 

For steep slopes, defined as any slope over 20% (5:1) in grade over a length 
of 50 feet the slopes shall be protected from erosion through the of 50 feet, the slopes shall be protected from erosion through the 
implementation of appropriate controls (i.e., run‐on, slope stabilization, etc.). 

E&SC Standard 6: 

Perimeter sediment controls shall be applied to retain or filter concentrated 
runoff from disturbed areas before it leaves a construction site. 
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Construction Storm Water General 
Performance Standards (contd.) 
E&SC S  E&SC Standdard 7:d 7 

Adequate sediment trapping and settling devices shall be employed in lieu 
of ineffective perimeter sediment controls (e.g., silt fence). 

E&SC Standard 8: 

All construction site managers shall receive and document training in the 
application and maintenance of erosion and sediment control practices.application and maintenance of erosion and sediment control practices. 

E&SC Standard 9: 

All construction site managers must participate in a pre‐construction 
meeting with the applicable authority to review the provisions of the 
erosion and sediment control plan. 

Construction Storm Water General 
Performance Standards (contd.) 
E&SC Standard 10: 

Minimize active construction and soil exposure should in the rainy season 
(July 1st–Nov. 30th) and during periods of coral spawning. 

E&SC Standard 11: 

Adequate maintenance of erosion and sediment control practices shall occur 
throughoutthroughout all phases of constructionall phases of construction. 

Note: Additional specifications and details for Construction Storm Water Treatment Criteria 
and Standards contained in Vol. I, Section 2.1. 
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Acceptable Erosion and Sediment 
Controls for Construction Sites 
(Volume 1, Chapter 3, Section 3.1)(Volume 1 Chapter 3 Section 3 1)

 Describes the general design, installation, and 
maintenance specifications for select E&SC BMPs that are 
acceptable for meeting the construction storm water 
criteria in Chapter 2 

 “Toolbox” of accepptable E&SC ppractices not exhaustive 

 Refers designers to other reference manuals to obtain
 
E&SC practice specifications
 

 Guam Soil E&SC Manual, May 1998 

 E&SC Manuals for New York and Oregon 

Acceptable Erosion and Sediment 
Controls for Construction Sites 
(Volume 1, Chapter 3, Section 3.1) 

Source: CNMI and Guam Storm Water Management Manual, October 2006. 
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   Construction Treatment Criteria 
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General Performance Standards for Post‐
construction 
(Volume 1, Chapter 2, Section 2.2.1) 

Standard 1: 
Site designers shall strive to reduce the generation of storm water runoff and 
utilize pervious areas for storm water treatment. 

Standard 2:
 
Storm water management shall include a combination of structural and non‐

structural practices.
 

Standard 3: 
All storm water runoff from new development shall be adequately treated prior 
to discharging into waters. 

General Performance Standards for Post‐
construction (contd.) 
Standard 4: 

Pre‐development annual groundwater recharge rates and runoff rates to 
coastal waters shall be maintained by promoting infiltration. 

Standard 4: 

Standard 5: 

For new development, structural BMPs shall be designed to remove 80% of 
the averagge annual ppost developpment total susppended solids ((TSS)) load and 
match or exceed predevelopment infiltration rates, as possible. 

Standard 6: 

The post‐development peak discharge rate frequency shall not exceed the 
pre‐development peak discharge rate for the 25‐year frequency storm event. 
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General Performance Standards for Post‐
construction (contd.) 
Standard 7: 

To protect stream channels from degradation, a channel protection volume 
(Cpv) shall be provided by means of 24 hours of extended detention storage for 
the one‐year frequency storm event. 

Standard 8:
 

Storm water dischargges to critical areas with sensitive resources ((i.e.,, coral
 
reefs, swimming beaches, wellhead protection areas, designated sensitive
 
ecosystems) will be subject to additional performance criteria and BMPs.
 

Standard 9:
 

All BMPs shall have an enforceable operation and maintenance agreement to
 
ensure the system functions as designed.
 

General Performance Standards for Post‐
construction (contd.) 
SStanddard 10:d  10 

Redevelopment projects are governed by special storm water sizing criteria 
depending on impervious area created. 

Standard 11: 

For sites meeting the definition of an “infill development project,” the storm 
water management requirements contain important distinctions for the 
applicant. 

Standard 12: 

Certain industrial sites and all sites with disturbance over 1.0 acre are 
required to prepare and implement a SWPPP in accordance with the CGP. 
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General Performance Standards for Post‐
construction (contd.) 
Standard 13: 

Storm water discharges from land uses or activities with higher 
potential pollutant loadings, defined as hotspots (see Section 
2.1.1.1), are required to use specific structural BMPs and 
pollution prevention practices. 

Note: Additional details for Post‐construction Storm Water Treatment Standards and 
Criteria contained in Vol. I, Section 2.2. 

Acceptable Post‐construction BMPs 
(Volume 1, Chapter 3, Section 3.2) 

 Describes the minimum design criteria for five groups of 
structural BMPs to meet: 

 Storm water quantity criteria (storage for Cpv and Qp‐25 

and pretreatment) 

 Water quality treatment criteria (e.g., WQv and pollutant 
removal requirements)removal requirements) 
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Integrated Storm Water Management 
Site Design Process 

Unified Sizing Criteria 
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BMP Suitability Matrix – Land  Use 

BMP Suitability Matrix ‐ Feasibility 
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BMP Suitability Matrix ‐Watershed 

Post‐construction BMPs to Treat the WQv 

Source: CNMI and Guam Storm Water Management Manual, October 2006. 
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Post‐construction BMPs to Treat the WQv 

Continued 

Source: CNMI and Guam Storm Water Management Manual, October 2006. 

BMP Examples 
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BMP Schematics 

Volume II – Additional Information 
 Chapter 3: 

 Better site design practices (i.e., non‐structural an natural approaches) for new development 
and redevelopment projects and redevelopment projects. 

 Chapter 4: 
 Step‐by step design and case studies for Guam and CNMI. 

 Chapter 5: 
 Landscaping guidance for effective BMPs. 

 Chapter 6: 
 Additional standards and specifications for Volume I, Chapter 3; including construction checklist. 

 Chapter 7:Chapter 7: 
 Maintenance descriptions and guidance; including checklists. 

 Chapter 8: 
 Soils information. 

 Chapter 9: 
 Infiltration testing; additional BMP details; and hydrologic analysis tools. 
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 The 2006 CNMI and Guam Storm Water Management Manuals 
(Volume I & II) and the March 2010 Supplement “Island Storm 
Water Practice Design Specifications” builds on island‐specific 
knowledge. 

 Provides comprehensive Construction and Post‐Construction 
standards for design, selection, and maintenance. 

 Foundation of other manuals and the draft Guam Erosion and 
Sediment Control Regulations. 

Questions? 
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