
 

 

  

 

  

     

 

  

  

DAY 2, SESSION 8: REVIEW OF GUAM’S STORM 
WATER MANUALS AND FEDERAL REQUIREMENTS 

AUGUST 2010 

1 

Manuals and Plans 

 Transportation Stormwater Drainage Manual 
(TSDM) - 2010 
 Supplements 2006 Manual for Transportation 

 Reviewed by Storm Water Task Force 
 EPA, GEPA, DPW, FHWA, BSP, ACOE, AG, CZM 

 Additional Storm Water Documents: 
 Storm Water Drainage Master Plan (SWDMP) 

 Identifies and Prioritizes Projects Island-wide 

 Reviewed by Storm Water Task Force 

 Public Hearing/ Comment Phase Complete 

 Finalize Next Month 

 GRN Storm Water Implementation Plan (SWIP) 

 Specific to Guam Road Network 
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 Specific to Guam Road Network 

 Addresses Military Buildup 

 Part of Environmental Document 

 Reviewed by Storm Water Task Force & DOD 
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Transportation Stormwater Drainage Manual 

 Ch 1 – Purpose and Scope 

 Ch 2 – Stormwater Planning and Guam 
Drainage Policiesg

 Ch 3 – Minimum Requirements 

 Ch 4 – Hydrologic Analysis 

 Ch 5 – Hydraulic Analysis 

 Ch 6 – Permanent BMPs 

Ch C i Si BMP 

AUGUST 2010 
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 Ch 7 – Construction Site BMPs 

 Appendix I – Temporary E&SC 

 Appendix II – Hydraulic Report 

 Appendix III – Precipitation Data Analysis 

Transportation Stormwater Drainage Manual 
 Purpose 
 Provides drainage design guidelines for linear 

transportation projects: 
 Hydrologic Methodologies on-site and off-site 

 Criteria for pavement/ conveyance system drainage 

 Precipitation data converted to IDF curves 

 Typical BMPs for linear corridors 

 Provides minimum requirements to achieve 
regulatory compliance (local and federal) 

 Provides technical criteria for avoiding and 
mitigating water quality impacts 
 Source Control BMPs 
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 Source Control BMPs 

 Treatment BMPs 

 Flow Control BMPs 

 Construction BMPs 

 Applies the Guam Erosion Control and 
Stormwater Management regulations 
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Transportation Stormwater Drainage Manual 

 How to use the TSDM 

 U d  t  i  t  t  t  t Used to integrate stormwater 
planning and design throughout 
project development 

 Determine minimum stormwater 
requirements for compliance 

 Design interception/ conveyance 
systems 
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 Design Post-Construction BMPs 

 Prepare Temporary Erosion and 
Sediment Control Plan 

Transportation Stormwater Drainage Manual 

 Stormwater Planning
and Design 

 ScopingS p  g  

 Preliminary Design/
Environmental 
Assessment 

 Final Design/
Environmental 
Permitting 

 Construction 
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 Construction 
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Transportation Stormwater Drainage Manual 

Stormwater Planning – 7 Step Process 
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Transportation Stormwater Drainage Manual 
9 Minimum Requirements for Regulatory Compliance 
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Transportation Stormwater Drainage Manual 

 Hydrologic Data 

 Precipitation statistics
updated 

 Design storm depths and 
frequencies statistically
modeled to meet the 
unique characteristics of 
roadway projects 

 Intensity-Duration-
Frequency (IDF) Curves 
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prepared 

Transportation Stormwater Drainage Manual 

 Hydraulics 

 Basic criteria identified 

 Basic hydrology/hydraulic Basic hydrology/hydraulic 
design approaches
identified 

 References FHWA 
detailed hydraulic design 
procedures 
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Transportation Stormwater Drainage Manual 

 Best Management Practices (BMPs) 

 Provides design criteria for permanent 
stormwater treatment and flow control 
BMPs 

 Consistent with 2006 Manual 

 3-step process 
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Transportation Stormwater Drainage Manual 

 Construction Site BMPs 
• Soil Stabilization 

• Sediment Control 

• Wind Erosion Control 

• Tracking Control 

• Non-Stormwater Control 
• Dewatering 
• Temporary stream crossings 
• Clear water diversions 
• Vehicle and equipment 

operations 
• Pile driving 
• Concrete curing/ finishing/ 
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g g 
washout 

• Work over or adjacent to 
waterbody 

• Waste management 
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Transportation Stormwater Drainage Manual 

 Conclusion 

 TSDM provides guidelines for the 
planning and design of stormwater 
facilities for transportation projects 
on Guam 

 Establishes Minimum 
Requirements 

 Provides uniform technical criteria 
for avoiding and mitigating water 
quality impacts 
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 Consistent with the Guam Erosion 
Control and Stormwater 
Management Regulations 

Storm Water Drainage Master Plan 

 Introduction 

 Watershed Overview 

 Methodology 

 Summary of Projects 

 Implementation 
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 Appendices 
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Evaluate and 
-
-
-

Field Visits with:
 
 

-

Storm Water Drainage Master Plan 

 Purpose 

 Identify existing storm water 
runoff patterns 

 Identify existing storm water 
conveyance systems 

 Characterize drainage, erosion 
control and treatment BMP 
improvements 

 Prioritize potential Capitol 
Improvement Plan projects 
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Improvement Plan projects 

 Provide potential funding 
sources 

Storm Water Drainage Master Plan 

Evaluate and Map: Field Visits with: Input 

Methodology for Project Identification to Implementation 

Map: 
Watersheds 
Major Drainages 
Potential Projects 

-DPW 
-GEPA 
-Village Mayors 
Drainage Experts 

Input 

Prioritize 

Evaluate 

Stakeholder 
Review 
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Finalize 

Report 

Adoption of 
SWDMP 
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Storm Water Drainage Master Plan 

Identifies and Prioritizes on a Village Basis 
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Watershed and Village Map of Guam 

Note ‐ Sheet numbers refer to large scale maps in Appendix D 

Storm Water Drainage Master Plan 
Maps Projects on Watershed and Village Basis 
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Storm Water Drainage Master Plan 

Classifies 
Projects by 
W k T  Work Types 

WORK TYPE DESCRIPTION 

Erosion Control 

Locations where stream bank erosion, channel deformation, and down cutting 
were observed. Erosion control includes streambank protection, such as riprap 
revetment or installation of gabion retaining walls along steep cliff sides, 
control of hillside erosion with hydroseed, and mulch and/or bonded fiber 
matrix to control mass erosion. 

CConveyance IImprovementts 

Locations where the design and installation of offsite drainage conveyance 
structures, such as culverts, associated headwalls and winggwalls, channels, 
ditches, cross culverts, and bridges, are required. Examples include providing 
increased capacity, as well as replacing structures that are beyond repair. 

Conveyance Maintenance 

Locations where rehabilitation of conveyance structures or maintenance within 
conveyance structures is required. Examples include headwall and/or wingwall 
repair, removal of sediment and debris within and around culverts, and utility 
encasement or relocation within the conveyance facility. 

Treatment BMP 

Improvements 

Includes the design and installation of biofiltration strips/swales, detention 
devices, media filters, and infiltration trenches/basins for treatment of storm 
water runoff. 

Treatment BMP Maintenance 
Includes vegetation management, debris removal, sediment or vegetation 
removal, and/or side slope stabilization at locations where treatment best 
management practices (BMPs), such as infiltration basins, are present. 

Coastal Protection 

Locations where the coastline is within the limits of a routed road and the road 
has little to no protection. In areas that exhibit coastal erosion encroaching 
within the roadway ROW, coastal erosion protection in the form of riprap 
revetment or gabions has been recommended. 

Storm Drain Maintenance 
Includes locations where sediment/debris removal is required within the storm 
drain system. 

Storm Drain Improvements 

All locations where capacity improvements or storm drain replacement is 
required. Examples include design and installation of storm drain systems, 
including catch basins, roadway ditches, storm drain pipelines, and storm drain 
outlets to offsite conveyance systems. Also included are storm drain outlet 
structures that convey flow to the groundwater regime, such as infiltration 
basins, infiltration trenches, or underground injection chambers. 
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Summarizes 
Projects on Data 

Storm Water Drainage Master Plan 

Projects on Data 
Sheets: 

• 300 Total Projects 
• Identified per Village 
• Work Type 
• Site Assessment 
• Proposed Improvements 
• Cost Estimate 
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Storm Water Drainage Master Plan 

Evaluates 
Projects
Based on 

PRIORITY 

SCORE CRITERIA 

RANKING FACTORS 

HIGHEST SCORE 
(X3) 

MODERATE SCORE 
(X2) 

LOW SCORE 
(X1) 

NO SCORE 
(X0) 

10 Public Safety
Risk 

Inaction poses 
significant risk to public
safety  potential loss of 

Inaction poses moderate
risk to public safety, Inaction poses low 

risk to public safety 
No risk to public 
safety Based on 

10 Factors 

U
A
TI
O
N

 C
A
TE
G
O
R
IE
S 

Risk safety, potential loss of 
life. 

p y, 
potential injury. risk to public safety. safety. 

10 Environmental 
Severity Directly impacts aquifer. Directly impacts coastal 

area. 

Directly impacts 
surface water (e.g., 
river, stream, or lake).  

No environmental 
risk. 

3 Maintainability 
Low maintenance 
projects with easy
accessibility. 

Moderate maintenance 
requirement, moderately
accessible. 

Difficult to maintain 
and/or difficult to 
access. 

Very difficult to
maintain and/or 
very difficult to 
access. 

3 Flooding Severity Unacceptable damage
caused by flood events. 

Moderate damage 
caused by flood events. 

Flood events cause 
nuisance damage. 

No flood hazard. 

3 Floodplain Inside floodplain. N/A N/A Outside floodplain. 

3 Erosion Severity Unacceptable damage Moderate damage Erosion damage No erosion hazard 
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EV
A
LU

3 Erosion Severity 
caused by erosion. caused by erosion. considered nuisance. 

No erosion hazard. 

3 
Number of 
Affected 
Properties 

Greater than 4 
properties affected. 3 to 4 properties affected. 

1 to 2 properties 
affected. 

No properties 
affected. 

3 Type of Roadway Highway  Arterial Collector Private 

3 Right-of-Way
Requirement Requires no ROW. N/A N/A  Requires ROW. 

10 Estimated Cost Cost < $200,000 $200,000 < Cost < 
$1,000,000 

$1,000,000 < Cost < 
$10,000,000 Cost >$10,000,000 

Storm Water Implementation Plan 

 Guam Road Network 
 Collection of Projects that Best Represents 

Construction Proposed for Military Build-Up 

 Requires Special Attention for Evaluation ofRequires Special Attention for Evaluation of 
Collective Impact and Mitigation 

 SWIP Purpose 
 Identify Stormwater Management Plans for 

GRN Corridors 

 Identify Typical BMPs for GRN Corridors 

 Identify Regulatory Coordination Process 

 Identify Pertinent Stormwater Elements 
 Curbed/ Uncurbed Roads  Curbed/ Uncurbed Roads 
 Northern Guam Lens Aquifer 
 Existing Production Wells 
 Proposed Production Wells 
 Underground Injection Chambers 
 Ponding Basins 
 Sinks 
 Wetlands 
 Watershed Boundaries 
 Existing Drainage 

11 



 

 

   

Storm Water Implementation Plan 

 5 Project
Categories 

Table of Project Categories 

Categories 
 Pavement 

Strengthening 

 Road 
Widening 

 Intersection 
Improvements 

 Bridge
Improvements 

Sample Table of Pavement Widening Project 
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Improvements 

 New 
Roadways 

Storm Water Implementation Plan 

 Overview - North 
Guam 
• Includes Routes 1, 3, 

9, 15, 16, 25, 26, 27, 
28 

• Drainage to Natural 
Depressions 

• Upstream Pre-
Treatment Main BMP 
Requirement 

• Many Existing 
Routes w/ Natural 
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Routes w/ Natural 
Treatment (Swales/ 
Strips) or Existing 
Ponding Basins 

• Concern over 
Limestone Aquifer -
Main Source of 
Water for Island 
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Storm Water Implementation Plan 

 O  i  S  th   Overview South 
Guam 
• Includes Rte 1, 2A, 

5, 8, 10, 11 

• Limited Recharge
Capacity (except 
Rte 10) 

• Receiving Water – 

Tamuning Outlet 
Rte 1 at Aguada Rte 1 at Laguas 
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Small streams and 
coastal zone 

• No New Impervious 
Area Except
Interchanges 

Storm Water Implementation Plan 
Identifies Regulatory Agency Coordination Process 
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Questions and Answers 
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