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Executive Summary 

The Government of Guam Department of Public Works (DPW) has prepared the Guam 

Storm Water Drainage Master Plan (SWDMP) to present a systematic approach for 

identifying existing storm water runoff patterns, existing storm water drainage systems, and 

assessing and prioritizing additional drainage improvements throughout the island of Guam. 

The SWDMP focuses on drainage improvements at the village level, as well as routed roads. 

This report documents: 

• Methodology of defining drainage improvements; 

• Criteria used to evaluate needed drainage improvements; 

• Probable costs of improvements; 

• Prioritization of projects for Capital Improvement Program (CIP) inclusion; and 

• Available funding. 

Some drainage improvement sites were initially identified in the Flood Control Master Plan 

(Earth Tech 1997) and the Village Streets Master Plan (Parsons 2009). Additional drainage 

improvement sites were obtained by letters and e-mails to the SWDMP team, which were 

usually sent to DPW and forwarded for inclusion in the SWDMP, as well as information 

received by the team during meetings with village mayors or mayor's delegated staff during 

the field effort. These drainage improvement sites were organized into a series of drainage 

improvement lists on a per village basis and guided the field effort. 

The field effort began in mid January 2010 and was completed in early February 2010. 

During this timeframe, the SWDMP team conducted onsite inspections to evaluate the 

drainage improvement sites. Approximately 300 locations were evaluated. The field effort 

had two goals. The first goal was to document drainage deficiencies for later prioritization 

of potential CIP projects. The second goal was to recommend drainage improvements for 

generating project cost estimates. At each location, necessary drainage improvements were 

determined by evaluating and identifying the following: 

• Deficiencies in drainage conveyance and storm drain systems; 

• Issues regarding hillside, channel, and shoreline erosion; 

• Potential undermining at bridges; 

• Areas prone to severe sediment and/or debris deposition; and 

• Maintenance issues. 
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Project Prioritization 

Drainage improvements were organized into ten categories, including (1) Public Safety Risk; 

(2) Environmental Severity; (3) Maintainability; (4) Flooding Severity; (5) Floodplain; (6) 

Erosion Severity; (7) Number of Affected Properties; (8) Roadway Type; (9) Right-of-Way 

(ROW) Requirements; and (10) Estimated Cost. The evaluation categories and their 

associated scoring criteria displayed in Table ES-l were used to develop a prioritized list of 

projects for each village. For each project, the sum of each criterion multiplied by its ranking 

factor yielded a prioritized score. Projects with the highest total scores are considered the 

highest priority projects and will likely be completed first when funding is available. 

Table ES-l. Project Evaluation Criteria 

RANKING FACTORS 
PRIORITY 

HIGHEST SCORE MODERATE SCORE LOW SCORE NO SCORE 
SCORE CRITERIA (X3) (XZ) (Xl) (XO) 

Inaction PO'" inaction potes moderate 
10 Public Safety IlgnHicant risk to public risk to public safety, Inaction poses low No risk to public 

Risk safety, potentlallosl of 
potential InJury. 

risk to public safety. safety. 
life. 

Environmental Directly Impacts cOlltal Directly Impacts No environmental 
,< 20 Severity Directly Impacts aquifer. area (within immediate lurface water (e.g., risk. area of Ihorellne). river, stream, or lake) • 

• 
Very difficult to Low maintenance Moderate maintenance Difficult to maintain 

CI) 
3 Maintainability projects with ellY requirement, moderately andlor difficult to maintain andlor 

'" very difficult to ii2 accnllbility • accesllble. accell. 
0 accesl. 

~ 

'" Unacceptable damage Moderate damage Flood events ClUle 

S 3 Flooding Severity cauled by flood eventa. Clu18d by flood events. nuisance damage. 
No flood hazard. 

Z 3 Floodplain Inside floodplain. NlA NlA Outside floodplain. 0 

~ 3 Erosion Severity 
Unacceptable damage Moderata damage Erosion damage No erosion hazard. =:) cauaed by erosion • cauled by 8I011on. conlldered nullance. ... 

~ Number of 
'" Greater than 4 1 to 2 properties No propertlel 

3 Affected propertln affected. 3 to 4 propertlel affected. affected. affected. Properties 

3 Type of Roadway Highway Arterial Collector Private 

3 
Rlght-of.Way Requires no ROW. NlA NlA Requires ROW. Requirement 

10 Eltimated Coat COlt < $200,000 $200,000 < Cost < $1,000,000 < COlt < Coat >$10,000,000 $1,000,000 $10,000,000 
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Project Work Type 

For documentation and cost estimating purposes, drainage improvements were identified 

using eight separate categories. These categories were later characterized as the drainage 

work type. The eight work types are displayed in Table ES-2. 

Table ES-2. Drainage Improvement Work Types 

Improvement Type 

Erosion Control Coastal Protection 

Conveyance Improvements Conveyance Maintenance 

Storm Drain Improvements Storm Drain Maintenance 

Treatment BMP Improvements Treatment BMP Maintenance 

Project Cost Estimating 

Costs were estimated based on planning-level cost estimates prepared for standardized 

improvements (e.g., gabion walls, culvert replacement, riprap revetment) and projecting 

those costs to the identified location using information obtained during the site visit. 

Project Funding 

The design, construction, operation, and maintenance of drainage control systems can 

involve a significant expense, especially when flood concerns, water quality issues, and 

population growth are factored in. Typically, government agencies can rely on stable 

sources of funding that are available from an already established storm water utility. For 

example, communities with an established storm water utility can utilize service fees, 

property taxes/general fund monies, system development charges, and special assessment 

districts to fund storm water programs. Given that a storm water utility is not established in 

Guam, the local government and the Federal Highway Administration (FHWA), as well as 

private land owners, will need to rely on grants and low-interest loans that are designated 

for flood control and water quality protection projects. Information on such grants and low­

interest loans is provided at the end of the report. 
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1.0 Introduction 

The Government of Guam Department of Public Works (DPW) has prepared the Guam 

Storm Water Drainage Master Plan (SWDMP) to present a systematic approach for 

improving drainage throughout the island of Guam. 

1.1 Report Objectives and Organization 

The SWDMP is one of the key programs developed by DPW to develop criteria, a ranking 

system, and a prioritization methodology for identifying storm water improvement projects 

for drainage system upgrades, rehabilitation, and system extensions. Equally important to 

the prioritization methodology was a process for developing Capital Improvement Program 

(CIP) storm water projects that would effectively address roadway flooding and other 

drainage problems. An extensive process was used to analyze the storm water system and 

identify potential CIP projects. 

This report documents the methodology of characterizing drainage system improvements, 

erosion control improvements, and water quality treatment improvements, along with 

criteria used to evaluate these improvements, the probable costs of improvements, and 

available funding. Lastly, it presents a verifiable and repeatable process for prioritizing 

projects and ensuring that the available funding is used effectively. 

The report is divided into five sections, along with references provided in Appendix A and 

supplemental information provided in the remaining appendices. The report organization is 

indicated in Table 1-1. 

Table 1-1. Report Organization 

Section Description 

Introduction Presents report objectives and project purpose and need. 
Watershed Overview Summarizes watershed characteristics for north and south Guam. 

Methodology 
Methodology for gathering data, prioritizing projects and estimating 
costs. 

Ranking 
Overall project ranking per village, summaries of project costs and 
results. 
Supporting information on proposed projects, including site visit data, 

Appendices watershed and site maps, project summaries, cost estimates, and 
prioritization spreadsheets. 
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1.2 Project Purpose and Need 

The purpose of the SWDMP is to: 

• Identify existing storm water runoff patterns; 

• Identify existing storm water conveyance systems; 

• Characterize drainage, erosion control, and treatment BMP improvements; 

• Prioritize potential CIP projects; and 

• Provide potential funding sources. 

The SWDMP focuses on drainage and erosion control facilities at the village level and along 

routed roads and offers a generalized description of drainage or erosion control issues. The 

SWDMP team will work closely with DPW and the Federal Highway Administration (FHWA) 

to package and schedule these various drainage needs into viable projects as appropriate to 

the various identified funding sources. 
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2.0 Watershed Overview 

This section summarizes Guam's watershed characteristics and provides information 

regarding existing surface drainage characteristics in the northern and southern portions of 

Guam. Guam is the largest and southernmost island in the Mariana Islands chain. It is 

approximately 30 miles long and 9 miles wide with a total of 116.5 miles of shoreline. The 

island is divided into two distinct geological formations by a central fault line. The northern 

half is mainly a broad sloping limestone plateau that is bordered by steep seaward cliffs and 

fringed by narrow coral reefs. The southern half is mountainous and composed of eroded 

volcanic formations with well-defined watersheds, as shown in Figure 2-1. 

PACIFIC OCEAN 

.. 
Note - Sheet numbers refer to large scale maps in Appendix 0 

Figure 2-1- Watershed and Village Map of Guam 
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2.1 North Guam Watershed 

The surface In North Guam is relatively flat, and heavy precipitation generally flows by 

sheets into swales, then into depressions/retention basins (sinks), where it percolates into 

the ground. The subsoil is composed of highly porous limestone covered with a soil layer 

generally less than 2 feet thick. Percolation rates are high, generally from 8 to 24 feet per 

day. The villages of North Guam include the north portions of Tamuning and Barrigada, and 

Dededo, Vigo, and Mangilao (see Figure 2-1). Within the rural areas of the villages, roadway 

runoff either sheet flows through grass strips located along the edge of pavement or it 

ponds at low points. In the more urban locations, the road cross section is generally curbed 

with roadway runoff conveyed through a storm drain system that outlets into the sinks or 

existing infiltration basins. There are numerous infiltration basins owned and maintained by 

the Government of Guam DPW in this area that are currently being used as outlets for the 

roadway drainage systems in North Guam. Because the area is underlain by the North 

Guam Lens, which is a groundwater aquifer that is the primary source of potable water on 

the island, the surface water quality that percolates into the groundwater in this area is 

regulated by the Guam Environmental Protection Agency (GEPA). Note that locations of 

many of the sinks found In North Guam can be identified from the flood zone boundaries 

shown on the watershed maps provided in Appendix B. 

2.2 South Guam Watershed 

Unlike northern Guam's relatively flat limestone plateau, surface drainage in the Southern 

Guam Watershed is accommodated by the numerous rivers that dissect the mountainous 

uplands in this watershed area. Volcanic rock forms the foundation of the island and is 

exposed over approximately 35 percent of the island's surface, predominantly in southern 

Guam. This portion of the island is vegetated with a mix of grassland and patchy forest. The 

villages of South Guam include the south portions of Tamuning and Barrigada, and Maite 

(Mongmong), Hagatna (Agana), Agana Heights, Sinajana, Ordot, Chalan Pago, Asan, Piti, 

Vona, Talofofo, Inarajan, Merizo, Umatac, Agat, and Santa Rita (see Figure 2-1). The existing 

drainage systems within the villages in south Guam consist of earthen and riprap-lined 

channels, infiltration (i.e., ponding) basins, underground injection chambers, gabion-lined 

channels, grass-lined ditches, and storm drain networks in some of the more urban 

environments. 

In general, the west side of southern Guam is traversed by rivers that are short with steep 

gradients and drainage areas of less than 3 square miles each. Route 1 is located very close 

to the mouths of several of these streams, which outlet into several bays connected to the 
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Philippine Sea or Apra Harbor. Several rivers are designated as f100dways by the Federal 

Emergency Management Agency (FEMA), while others are designated as Flood Hazard Zone 

X (i.e., areas with minimal flooding potential). Several locations along the coast are 

designated within FEMA Flood Hazard Zone V or VE, which is defined as a coastal flood zone 

with velocity hazard due to wave action. Floodplain boundaries are shown on the 

watershed maps provided in Appendix B. The east side of southern Guam is traversed by 

rivers that are much longer with lesser gradients than the west side but with much larger 

watersheds. Route 4 is located very close to the mouths of these rivers, which outlet into 

several bays connected to the Pacific Ocean. 
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3.0 Methodology 

Parsons Transportation Group Inc. (PTG) has assembled the SWDMP as part of the services 

provided to DPW under the Island-wide Program Management Services contract. A 

schematic that summarizes the overall approach for development of the SWDMP is 

indicated in Figure 3-1. Collectively, the project approach included the following: 

• Identifying drainage needs; 

• Conducting site visits; 

• Classifying drainage work types; 

• Prioritizing drainage improvements on a village-level basis; 

• Performing cost estimates; and 

• Ranking projects. 

Finalize 

Report 

Adoption of 
SWDMP 

Figure 3-1. Methodology of the Storm Water Drainage Master Plan Effort 

The drainage needs evaluated as part of the SWDMP were identified from the following 

sources: 

• Flood Control Master Plan 

• DPW direction on specific higher-priority drainage issues 

• Projects identified by Village Mayors and/or their representatives 

• Others, identified by DPW and their consultants 

11 December 2010 
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The methodology associated with the development of the SWDMP involved an 

understanding of the following: 

• Overall watershed characteristics; 

• Existing drainage facilities; 

• Deficiencies in drainage facilities; 

• Erosion potential; 

• Input from others; and 

• Prioritization of drainage improvements on a village-level basis. 

3.1 Meetings with Agencies and Village Representatives 

The SWDMP team initiated site visits on January 20, 2010. The initial drainage deficiency list 

used for the site visits was organized by village and was developed based on the Flood 

Control Master Plan (Earth Tech 1997), the Village Streets Master Plan (Parsons 2009), and 

existing geographic information system (GIS) mapping. Additional drainage deficiencies 

were obtained by letters and e-mails to the SWDMP team, which were usually sent to DPW 

and forwarded for inclusion in the SWDMP. Each day, prior to mobilizing, the SWDMP team 

contacted each village mayor to introduce the SWDMP team to the mayor and to: 

• Make them aware of scheduled daily activities; 

• Discuss initial list of deficiencies; 

• Obtain additional information regarding drainage problems; and 

• Invite the mayor and/or the mayor's representative to accompany the team. 

Table 3-1 displays the field effort schedule and the level of participation by the mayors and 

the different agency representatives. 
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Table 3-1. Village Mobilization Schedule 

MAYOR STAFF SWOMPTEAM COMMENTS 
OATE VILLAGE 

MEETING PTG OPW GEPA 

1/19/2010 Tamunlnl X X X Site added by OPW based on e-mail from owner 

1/20/2010 Barrllada X X X X Sites were added by the Mayor 

1/21/2010 Pltl X X X 

1/21/2010 
Alana Helshts X X X Sites were added by OPW 

Alana X X X 

1/22/2010 
Asan X X X 

Pltl X X X 

1/25/2010 
Dededo X X X Mayor provided list to OPW 

VlIO X X X X Sites were added by Mayor's Representative 

1/26/2010 Manlllao X X X Sites were added by OPW 

Talofofo X X X Sites were added by the Mayor 

1/27/2010 Chalan Palo Ordot X X X Verified site list submitted by the Mayor 

Yona X X Sites were added by OPW 

1/28/2010 Inarajan X X 

1/29/2010 Alat X X 

1/31/2010 Merlzo X 

2/1/2010 Umatac X X X 

2/2/2010 
Monsmonl-Toto-

X Site added by OPW based on e-mail from owner 
Maite 

2/3/2010 
Barrlpda X X 

Santa Rita X X X X Sites were added by OPW 

Barrilada X 

2/4/2010 Chalan Palo Ordot X Site added by OPW 

Pltl X 

2/5/2010 
Sinajana X 

Inarajan X Site added by OPW based on e-mail from owner 

3.2 Site Visits 

During site visits, it was noted that areas where improvements were required were 

generally related to maintenance, erosion control, conveyance capacity, or storm drain 

system issues. The SWDMP team, along with the mayor and/or his/her delegated staff, 

conducted onsite inspections at approximately 298 locations using a checklist and an 

evaluation guideline developed specifically for the SWDMP. Use of the checklist facilitated a 

systematic approach to define the priorities in each village. Later, prioritization was 

determined by assigning scores and ranking factors to the evaluation criteria. 

Generally, the mayor or agency representative directed the SWDMP team to the drainage 

site and described in detail the deficiencies and problems they were experiencing. The PTG 

team inspected the site and recorded details of the existing drainage facilities and 

materials/activities required to resolve any recorded deficiencies. Information regarding the 

need for drainage easements and right-of-way (ROW) issues, as well as ponding or flooding 

incidents, was also documented. Projects were not scored in the field but were evaluated in 

13 December 2010 



( 

Storm water Drainage Master Plan 

the office at a later time. A photo log was developed for all drainage sites visited, allowing 

further review to be performed. These photos are incorporated in the project summaries 

(see Appendix C). 

Data collection was among the most critical aspect of this process. Field visits were 

conducted not only to gather information for prioritization and cost estimating purposes, 

but also to verify information provided on the initial drainage improvement list. Sump 

locations and overland flow paths were identified and documented. Approximate limits of 

ponding and potential for roadway flooding were noted. Open channels and cross sections 

were observed, and an estimate on their size was documented. In some instances, 

discussions with local property and land owners were held regarding past flooding events. 

Field checklists and digital photographs were used to collect and organize the field data. 

This extensive data collection process ensured that the analysis was accurate, which is vital 

for the planning-level cost analyses and project priority process. 

3.3 Classification of Drainage Work Types 

The SWDMP team began with a list of sites in need of drainage improvements and then 

added other sites based on visual reconnaissance during the site visits. Other sites were 

added to the list based on communication from property owners, village mayors or their 

delegated representatives, and DPW. Collectively, 298 sites were inspected for drainage 

improvements during the 3-week field effort. For items that were not on the initial list but 

were provided to PTG in writing after completion of the field effort, such as through 

personal communication to DPW, the PTG team interpreted the deficiency and added it to 

the list. The drainage improvements identified during the field effort considers the 

necessary maintenance, rehabilitation, and/or repair that are required to facilitate storm 

water runoff conveyance, minimize roadside ponding and adjacent property flooding issues, 

minimize erosion, and provide treatment for storm water runoff where needed. These 

drainage improvement categories translated into the project's drainage work types. 

Translating the drainage improvement categories into drainage work types allowed the PTG 

team to succinctly describe a drainage improvement at a particular location. This 

classification scheme also facilitated the project cost estimating process to be conducted in 

a manageable and efficient manner. The eight drainage work types are described in 

Table 3-2. 
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Table 3-2. Work Types 

WORKTVPE DESCRIPTION 

Locations where stream bank erosion, channel deformation, and down 
cutting were observed. Erosion control includes streambank protection, such 

Erosion Control 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. 
Locations where the design and installation of offsite drainage conveyance 

Conveyance Improvements structures, such as culverts, associated headwalls and wingwalls, channels, 
ditches, cross culverts, and bridges, are required. Examples include providing 
increased capacity, as well as replacing structures that are beyond repair. 
Locations where rehabilitation of conveyance structures or maintenance 

Conveyance 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 Includes the design and installation of biofiltration strips/swales, detention 

Improvements 
devices, media filters, and infiltration trenches/basins for treatment of storm 
water runoff. 

Treatment BMP Includes vegetation management, debris removal, sediment or vegetation 

Maintenance 
removal, and/or side slope stabilization at locations where treatment best 
management practices (BMPs), such as infiltration basins, are present. 
Locations where the coastline is within the limits of a routed road and the 

Coastal Protectlon1 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. 
All locations where capacity improvements or storm drain replacement is 
required. Examples include design and installation of storm drain systems, 

Storm Drain Improvements 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. 

3.4 Prioritization 

With approximately 298 sites requiring drainage improvements, priorities were established 

to develop a feasible improvement program. A systematic approach was developed to 

define the priorities in each village. Prioritization was determined by assigning scores and 

ranking factors to the evaluation categories. Projects that received the highest score 

ultimately received highest priority. Table 3-3 shows the developed evaluation criteria. The 

most important criteria are listed with the highest priority weight and the least important 

are listed with the lowest. These values range from 3 to 20. Each criterion has a ranking 

1 The sea level in Guam is expected to rise by 4.27 feet over the next 100 years. 
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multiplication factor ranging from 0 to 3. Multiplying the priority weights by the ranking 

factor provided the final score for the individual work type. After the priority weights were 

multiplied by the ranking factor for each work type, the final scores for the individual work 

type values were added together to provide a combined score. The combined score was 

used in the final prioritization of projects. The ten evaluation categories, along with the 

respective priority weighting factors, are described below. 

Table 3-3. Project Evaluation Criteria 

RANKING FACTORS 
PRIORITY 

HIGHEST SCORE MODERATE SCORE LOW SCORE NO SCORE 
SCORE CRITERIA (Xl) (X2) (Xl) (XO) 

Inaction poses 
inaction poses 

Public Safety si,nlflcant risk to public Inaction poses low No risk to public 
10 Rio safety, potendalloss of 

moderate risk to public 
risk to public safety. safety. 

life • 
safety, potential InJury. .. 

Environmental Directly Impacts 
Directly Impacts coastal Directly Impacts 

No environmental 
20 area (within immediate surface water (e.,., 

Severity aquifer. 
area of Ihorallne) .. river, stream, or lake) 

risk. 

III 
Low maintenance Moderate maintenance Difficult to maintain Very difficult to UoI a: 3 Maintainability projects with easy requirement, and/or difficult to maintain and/or very 

0 accessibility. moderately accessible. access. difficult to access. 
~ 
UoI Floodlnl Unacceptable damale Moderate damale Flood events cause 

8 3 Severity caused by flood events. caused by flood events. nuisance damale. 
No flood hazard. 

Z 3 floodplain Inside floodplain. N/A N/A Outside floodplain. 
0 

Unacceptable damale Moderate damale Erosion damale 

~ 3 Erosion Severity 
caused by erosion. caused by erosion. considered nullance. 

No erosion hazard. 

=» 
Humber 0' ... 

Greater than 4 3 to 4 properties 1 to 2 properties No properties 

~ 3 Affected 
Properties 

properties affected. affected. affected. affected. 

3 
Type of 

Hllhway Arterial Collector Private 
Roadway 

3 
Rlpt-of-Way 

Requires no ROW. N/A N/A Requires ROW. 
Requirement 

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

Cost >$10,000,000 . $1,000,000 $10,000,000 

Public Safety Risk (Weight = 10) 

The safety and protection of human life is of the utmost importance. The highest rated 
projects are those where inaction may result in the loss of human life. A medium rating may 
result in injuries. A low rating indicates there is a minor safety risk involved with inaction. 
Three example scenarios are described below. 

High Severity: Undermining of roadway has progressed to near collapse. Without repair, a 

motorist could be on pavement section during collapse event. 
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Medium Severity: Low point in roadway experiences ponding after a storm event. Without 

routing runoff, a motorist could hydroplane and suffer an accident. 

Low Severity: Standing water accumulates at the corner of an intersection after every storm 

event. Pavement begins to deteriorate creating a pothole, which may result in an unsafe 

road condition if resurfacing is not implemented in a timely manner. 

Environmental Severity (Weight = 20) 

Guam's quality of life is closely linked to the environmental integrity of its local water 

resources. As with flooding and erosion, water quality problems primarily stem from 

changing land use conditions (Le., urbanization) that modify watershed hydrology and the 

level of pollutants in local waterways. The water quality assessments evaluated existing and 

future problem areas based on problem areas provided by DPW and ~EPA. Water quality 

priorities are established based on the resource value of the receiving water and the 

severity of identified current and future water quality problems as described below. 

Affected Water Body: Scoring is based on quality of water source, which is consistent with 

DPW/FHWA priorities. 

Maintainability (Weight = 3) 

Overall, DPW oversees and maintains the storm drainage network throughout the island. 

Maintainability plays an important role in the overall effectiveness of proposed 

improvements over time. Projects that are difficult to maintain or difficult to access will 

require greater operation and maintenance costs and may tend toward ineffectiveness in 

time if not appropriately maintained. The highest rated projects are those where 

maintenance is relatively easy, requiring maintenance activities that are not labor intensive, 

not very frequent, and easy to access by required maintenance vehicles. A low rating 

indicates significant maintenance issues related to the proposed improvements where 

accessibility may be difficult or where frequent/costly maintenance activities are required 

to keep the facilities working effectively. 

Flooding Severity (Weight = 3) 

This guideline is used to identify flooding and infrastructure-related problems and to 

quantify their causes. The term flooding is used for localized flooding that occurs due to 

failure of the secondary drainage system. The identification and prioritization of localized 

flooding problem areas will be based on DPW-provided data. Unlike the creek flooding 

studies, the prioritization of localized flooding areas will not be based on hydrologic and 

hydraulic models, but rather on the severity of the damage that occurs. Flooding simulation 
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models are not available for the extensive storm drain system due to incomplete 

information on the location, size, and condition of the system. This evaluation category is 

based on three performance factors, as described below. 

Probable Cause of Flooding: Higher score where the cause of flooding can be easily 

remedied, such as maintenance-related projects that improve safety and protection of 

existing infrastructure with immediate relief and minimal cost. 

Number of Properties Affected: Score is based on population served. 

Flooding Frequency: Score is reflective of the severity of the problem. Flood Insurance Rate 

Maps (FIRMs), information provided, and engineering judgment will be used. 

Floodplain (Weight = 3) 

All other criteria being equal, projects within Flood Zone A take precedence over those 

outside the floodplain. 

Erosion Severity (Weight = 3) 

This evaluation category is used to identify current erosion problems along roads, bridges, 

and culverts on the road. Damage to roads is caused by water flowing over the top of the 

roadway and eroding road surfaces, shoulders, and embankments. Inadequate hydraulic 

capacity of a bridge may result in erosion of the streambed under piers and abutment 

footings and erosion of the embankments. Damage or failure of a culvert is caused by 

erosion of the embankment at its entrance and/or outlet, or around the outside of the 

culvert. Erosion problems primarily result from changing land use conditions (i.e., 

urbanization) that modify watershed hydrology, significantly increasing storm flows in 

creeks for even small rainfall events. The change in watershed hydrology, and sediment 

load, greatly increases the frequency, magnitude, and duration of "erosive" flows. These 

changes in stream flow have resulted in changes in local creek characteristics. The 

identification and prioritization of localized erosion problem areas will be based on DPW­

provided data, drainage basin maps, and site visits. The prioritization of erosion areas will 

be based on three performance factors, which are described below. 

Types of Erosion: Scoring is according to the severity of the problem and safety issues. 

Probable Cause of Erosion: Higher score for maintenance-related issues that provide safety 

and protection of existing infrastructure with immediate relief and minimal cost. 

Affected Area: Score is based on the overall area requiring erosion protection and the 

erosive nature of the area given soil and hydrologic/hydraulic conditions. 
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Number of Affected Properties (Weight = 3) 

The number of affected properties helps assess the magnitude of drainage deficiencies. The 

score is based on population served. The ranges used to determine importance factors are 

as follows: 

• 3 = greater than four properties affected 
• 2 = three to four properties affected 
• 1 = one to two properties affected 
• 0 = no properties affected 

Type of Roadway (Weight = 3) 

The roadway classification helps assess the magnitude of drainage deficiencies. The score is 

based on level of service, access, and population served. 

Right-of-Way Requirement (Weight = 3) 

Adequate property owned by the Government of Guam needs to be available at each 

project location. Sufficient ROW is necessary to ensure that drainage systems are properly 

maintained and facilities can be upgraded as necessary. While many of the projects will 

likely require temporary construction easements, this level of detail is not known at this 

time; therefore, if ROW issues have not been identified, it is assumed that ROW is available. 

In this way, the projects requiring no ROW take precedence over those requiring ROW. 

Estimated Cost (Weight = 10) 

The cost of a project is the financial investment required to implement the particular 

drainage improvement. Cost will include all facets, including the engineering design, 

construction, and construction management, to complete the project. Lower-cost projects 

were ranked higher on the premise that more projects benefitting a wider cross section of 

properties/residents could be completed with limited funds. The cost ranges used to 

determine importance factors are as follows: 

• 3 = project costing under $200,000 
• 2 = project cost ranging from $200,000 to S$l million 
• 1 = project cost ranging from $1 million to S$10 million 
• 0 = project costing over $10 million 

3.5 Cost Estimates 

By examining aerial mapping, site photos, and other available information, a conceptual­

level plan was developed for each of the sample projects, including all of the various items 
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of work inherent in the work types. As an example, for each improvement project, utility 

relocation, erosion control, replacement of reinforced concrete pipes (RCPs) and reinforced 

concrete boxes (RCBs) were determined. Unit costs were based on recent estimates for 

other drainage improvement projects in Guam. The project cost estimates can be found in 

Appendix D. 

3.5.1 Work Elements 

The unit costs per site for the various work types were derived from standard elements 

used in storm water interception, treatment, conveyance, erosion control, and storage. 

These work elements include excavation, hydroseeding, rock slope protection, slope paving, 

landscape planting, fencing, removing culverts, installing pipe culverts, adjusting inlets, 

installing inlets, installing underground injection chambers, and installing minor concrete for 

channels, ditches, concrete aprons, concrete box culverts, headwalls, and wingwalls. 

Additional minor items, such as surveying and construction-related activities, such as 

testing, erosion control, dust control, clearing and grubbing, and traffic control, were added 

to each of the work element costs when deemed appropriate for the project. Finally, 

percentage factors were applied for miscellaneous items, mobilization, contingencies, 

deSign, and construction engineering, which is a standard practice. These factors are as 

follows: 

• 
• 
• 
• 
• 

Miscellaneous items 
Mobilization 
Contingency 
Design, Environmental, Permitting 
Construction Management, Oversight 

10 percent of base + minor 
10 percent of base +minor 
20 percent of base + minor 
15 percent of construction cost 
15 percent of construction cost 

Each drainage improvement was broken down into work elements and unit types. The cost 

was calculated by multiplying the quantity by the cost per unit (see Table 3-4). The total 

drainage improvement cost was then calculated from the sum of the work elements. In 

general, unit costs were derived from contract bid item estimates in 2010 U.S. dollars for 

projects of similar magnitude on the island of Guam. Where unit costs were not available 

from the contract estimates, unit prices were computed using the Caltrans Contract Cost 

Data Book (CCDB) (California Department of Transportation 2009), escalated to 2010 at 7 

percent per year and then multiplied by a uniform markup for the island of Guam of 2.23. 

The uniform markup factor was derived from the difference between the Guam unit bid 

item estimates for existing contracts and the CCDB estimates. 
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Because of the approximations made in this planning-level estimate, it must be recognized 

that some individual cost estimates may be higher than anticipated for a particular location, 

while others may be lower. In the aggregate, the costs offset each other for a reasonable 

program-level cost estimate. 

Table 3-4. Drainage Improvement Unit Costs 

Drainage Improvement Work Element Unit Unit Cost ($/Unlt) 

- Concrete (for Channel Unlng) CY 815 

- Concrete (for Culvert) CY 1105 

- Concrete (for Ditch Unlng, Aprons, Pipe Encasement) CY 635 

- Concrete (for Retaining Walls) CY 1005 

- Concrete (for Slope Protection, Cross-Gutter) CY 245 

-%" Rock CY 45 

- Rock Slope Protection CY 745 

- Modify Inlet EA 3000 

- Adjust Sewer Manhole EA 1800 

- Catch Basin EA 3500 

- AC Spillway EA 1000 

- Headwall for Box Culvert EA 5000 

- Headwall with Wlngwalls EA 10000 

- Erosion Control [Bonded Fiber Matrix] SF 1.00 

- Erosion Control [Hydroseed] SF 5.00 

- Erosion Control (Blanket) SF 0.80 

- Erosion Control (Nettlns) SF 0.50 

- Filter Fabric SF 1.50 

- Excavation (for ditches channels Infiltration basins, trenches) SF 28 

- Clearing! Debris Removal AC 4,250 

- Gabions CY 710 

- Chain Unk Fence LF 15 

- Chain Unk Gate EA 715 

- 24" RCP (Installed) LF 555 

- 30" RCP (Installed) LF 680 

- 36" RCP (Installed) LF 715 

- 48" RCP (Installed) LF 745 

- 54" RCP (Installed) LF 1,160 

- Injection Well (Installed) LF 1,000 

- Slit Fence LF 2.80 

CY = cubic yards; EA = each; LF = linear feet; SF = square feet 
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3.5.2 Cost Basis 

Due to the large number of drainage improvements to be included in the cost estimate, and 

limited time to research as-built plans, the cost estimates used channel length and width, 

pipe diameters, approximate dimensions of culverts, and approximate areas needing 

erosion control based on estimates that were made during the site visits. Where size 

estimates were not directly available, average size estimates were used. 

22 December 2010 



Storm water Drainage Master Plan 

4.0 Summary of Projects 

Approximately 298 sites were evaluated using the initial lists, along with information 

provided by village mayors or their delegated representatives, property owners, and DPW. 

Overall, there was no difference between the drainage deficiency documented on the initial 

list or communicated by the village mayors and others, and what was actually observed in 

the field. Based on the field observations, it was noted that drainage work types, in order of 

decreasing prevalence, were typically related to storm drain and conveyance structure 

improvements and maintenance, followed by erosion control, treatment best management 

practice (BMP) improvement and maintenance, and finally coastal protection. 

Of the 298 sites assessed, 112 were characterized as having a direct impact on the aquifer. 

Of these, approximately twenty-two sites include infiltration trenches, fourteen include 

infiltration basins, six include routing additional storm water runoff to existing infiltration 

basins, three include infiltration galleys (i.e. infiltration wells within an infiltration basin), 

eight include bioswales, one includes an injection well and one includes abandonment of an 

existing injection well and constructing bioswales. Although another sixty projects were 

identified as having a direct impact on the aquifer, the use of infiltration BMPs as a drainage 

improvement strategy was not recommended. The reason for this is that infiltration BMPs 

were recommended in areas, typically in North Guam, characterized by soils with good infiltration 

characteristics and sufficiently low groundwater. Within the South Guam Region, where soils exhibit 
poor infiltration/permeability characteristics and/or groundwater levels are high, such as near the 

coastline, infiltration basins are not considered feasible. 

With the exception of the regional projects, which are discussed later in this section, the 

frequency of observing drainage work types recommended for one village were similar to 

the prevalence of observing drainage work types in other villages (i.e., there were no 

Significant differences between one village or another). The only thing that differed was the 

magnitude of the problem. For example, in Dededo a site was identified as needing erosion 

control and conveyance maintenance improvements. The project cost for this particular site 

was estimated at $1,940, whereas in Merizo, a project requiring the same types of 

improvements was estimated at $7.63 million. 

A prioritized list of projects was developed for each village according to the evaluation and 

scoring criteria discussed in Section 3. For each project, the sum of each criterion times its 

importance factor yielded a prioritized score. Projects with the highest total scores are the 

highest priority projects and may be completed first when funding is available. The 

prioritization spreadsheets in Appendix E provide the ranking of projects within each village. 

23 December 2010 



( 

Stormwater Drainage Master Plan 

The location for each project is indicated on the cost estimation spreadsheets, which are 

provided in Appendix D, and detailed recommendations combined with a project photo are 

provided on the project summary data fact sheets in Appendix C. 

It is important to note that the prioritized list of projects is not intended to serve as an 

implementation plan. Rather, the list is a result of an iterative and interactive process by the 

SWDMP team to identify locations where drainage deficiencies were observed and to rank 

and prioritize these projects using the evaluation and scoring criteria discussed in Section 3. 

Although development of the lists followed a logical and systematic process, the lists can be 

revised if it is found that it may be more cost effective to group or combine projects based 

on cost, size, location, or priority. A discussion regarding the organization of projects and 

contract execution is provided in Section 5. 

4.1 Cost Estimates per Village 

The final cost estimates by village in the SWDMP (derived from the cost estimating 

spreadsheets provided in Appendix D) are shown in Table 4-1. Total cost in 2010 U.S. dollars 

is estimated at $150 million for the 298 projects. 

Table 4-1. Funding Allocation 

VILLAGE PROJECTED COST (million $) % OF TOTAL 

TOTAL ALL VILLAGES 150 100 
Agana Heights 2.76 1.9 

Agat 7.92 5.3 

Asan 9.38 6.3 

Barrigada 4.57 3.0 

Chalan Pago-Ordot 5.50 3.7 

Dededo 3.79 2.5 

Hagatna 12.2 8.1 

Inarajan 7.62 5.1 

Mangilao 7.37 4.9 

Merizo 13.2 8.8 

Mongmong-Toto-Maite 1.08 0.7 

Piti 36.6 24.4 

Santa Rita 5.50 3.7 

Sinajana 0.13 0.1 

Talofofo 6.31 4.2 

Tamuning 16.6 11.1 

Umatac 7.58 5.1 

Vi go 0.60 0.4 

Vona 1.01 0.7 

24 December 2010 



Storm water Drainage Master Plan 

Some of these villages include regional-level projects that go beyond the individual village. ( 

Regional projects include: (1) TA-103 at the Tamuning Outlet Channel, which conveys runoff 

from the villages of Tamuning and Barrigada; (2) PI-119 along Route 1 at Apra Harbor 

located within the villages of Piti and Santa Rita; (3) ME-114 at the Manell Channel, which 

conveys runoff from the villages of Merizo and Inarajan; and (4) AS-I02 along the coast 

between Fonte and Asan rivers located within the villages of Asan and Agana. Total cost in 

2010 U.S. dollars is estimated at $61 million for these regional projects. 

4.2 Village Priority Projects 

While Appendix E provides the spreadsheet results showing the prioritization of projects for 

each village, Table 4-2 provides a list of the high-priority projects for each village (up to 5 

projects per village). Detailed descriptions for these projects are included in Appendix C. 

Table 4-2. High Priority Projects 

VILLAGE Priority Projects 

Agana Heights AG-103" AG-102 AG-101, AG-104 

Agat AV-12B, AV-109, AV-12S, AV-121, AV-1ll 

Asan AS-l12, AS-ll1, AS-109, AS-104, AS-102 

Barrigada BV-1l6, BV-1l2, BV-131, BV-llO, BV-130 

Chalan Pago-Ordot CP-ll1, CP-1l2, CP-102, CP-107, CP-104 

Dededo DE-101, DE-102, DE-103, DE-106, DE-lOS 

Hagatna HA-109, HA-10S, HA-103, HA-llO,HA-1l9 

Inarajan IV-1l6, 1-102, IV-124, IV-104, IV-120 

Mangilao MO-1ll, MO-106, MO-107, MO-lOB, MO-102 

Merizo ME-102, ME-1l9, ME-12B, ME-103, ME-129, 

Mongmong-Toto-Maite MM-101 

Piti PI-107, PI-103, PI-lOB, PI-ll1, PI-102 

Santa Rita SR-107, SR-109,SR-10S, SR-10B,SR-102 

Sinajana SV-102, SV-101 

Talofofo TA-102, TA-lOB, TA-1l3, TA-1l6, TA-1l2 

Tamuning TV-109, TV-llO, TV-103, TV-lOB, TV-lOS 

Umatac UM-101, UM-10B, UM-1l2, UM-109, UM-106 

Yigo YI-10l, YI-102, YI-103, YI-107, YI-109 

Yona YO-103, YO-107, YO-lOS, YO-10l, YO-lOB 
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5.0 Implementation 

As demonstrated in previous sections, the need for improving storm water conveyance is 

great, and opportunities for funding are limited. Successful implementation of the SWDMP 

will require initiative and perseverance. This report presents a strategy for continuing with 

the highest-priority projects, as funding is available. 

5.1 Existing and Potential Funding Sources 

The design, construction, operation, and maintenance of drainage control systems can 

involve a significant expense, especially when flood concerns, water quality issues, and 

population growth are factored in. Typically, government agencies can rely on stable 

sources of funding that are available from an already established storm water utility. For 

example, communities with an established storm water utility can utilize service fees, 

property taxes/general fund monies, system development charges, and special assessment 

districts to fund storm water programs. Given that a storm water utility is not established in 

Guam, the local government and FHWA, as well as private landowners, can rely on grants 

and low-interest loans. 

There are many resources that local and Federal government agencies, along with private 

land owners, can consider when seeking financial assistance for their storm water system 

improvement projects. For example, the United States Environmental Protection Agency 

(EPA) Catalog of Federal Funding Sources for Watershed Protection offers a searchable 

database of financial assistance sources (i.e., grants, loans, cost-sharing) available to fund a 

variety of watershed protection projects. Some of the funding sources identified within the 

database are displayed in Table 5-1. The agencies listed in this table administer or provide 

grant monies for government agencies and/or private land owners to pursue projects much 

like those identified in this SWDMP. 
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Table 5-1. Federal Funding Sources for Watershed Protection 
Program Name Overview 

Aquatic Ecosystem Work under this authority may carry out aquatic ecosystem restoration 
Restoration (CAP 206) projects that will improve the quality of the environment, are in the public 

interest, and are cost effective. There is no requirement that an existing 
United States Army Corps of Engineers (USACE) project be involved. 

Clean Water State Revolving EPA awards grants to states to capitalize their Clean Water State Revolving 
Fund Funds (CWSRFs). The states, through the CWSRF, make loans for high-

priority water quality activities. As loan recipients make payments back into 
the fund, money is available for new loans to be issued to other recipients. 
Eligible projects include point source, non point source, and estuary 
protection projects. Point source projects typically include building 
wastewater treatment facilities; combined sewer overflow and sanitary 
sewer overflow correction; urban storm water control; and water quality 
aspects of landfill projects. Nonpoint source projects include agricultural, 
silviculture, rural, and some urban runoff control; onsite wastewater disposal 
systems (Le., septic tanks); land conservation and riparian buffers; and 
leaking underground storage tank remediation. Estuary protection projects 
include all of the above point and nonpoint source projects, as well as 
habitat restoration and other unique estuary projects. 

Coastal Program The United States Fish and Wildlife Service (USFWS) Coastal Program works 
to conserve healthy coastal habitats on public or private land for the benefit 
of fish, wildlife, and people in 22 specific coastal areas. The program forms 
cooperative partnerships designed to (1) protect coastal habitats by 
providing technical assistance for conservation easements and acquisitions; 
(2) restore coastal wetlands, uplands, and riparian areas; and (3) remove 
barriers to fish passage in coastal watersheds and estuaries. Program 
biologists provide restoration expertise and financial assistance to federal 
and state agencies, local and tribal governments, businesses, private 
landowners, and conservation organizations, such as local land trusts and 
watershed councils. 

Coastal Services Center The National Oceanic and Atmospheric Administration (NOAA) guides the 
Cooperative Agreements conservation and management of coastal resources through a variety of 

mechanisms, including collaboration with the coastal resource management 
programs of the nation's states and territories. The mission of the NOAA 
Coastal Services Center (CSC) is to support the environmental, social, and 
economic well being of the coast by linking people, information, and 
technology. The vision of the NOAA CSC is to be the most useful government 
organization to those who manage and care for our nation's coasts. 

Community Development The objective of this program is to develop viable urban communities by 
Block & Entitlement Grants providing decent housing and a suitable living environment and by 

expanding economic opportunities, principally for persons of low and 
moderate income. Recipients may undertake a wide range of activities 
directed toward neighborhood revitalization, economic development, and 
provision of improved community facilities and services. 
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Table 5-1. Federal Funding Sources for Watershed Protection 
Program Name Overview 

Coral Reef Conservation The National Fish and Wildlife Foundation's Coral Reef Conservation Fund 
Fund supports projects that build public-private partnerships to reduce and 

prevent degradation of coral reefs and associated reef habitats (e.g., 
seagrass beds, mangroves). Projects may address causes of coral reef 
degradation wherever they occur, from inland areas to coastal watersheds 
to the reefs and surrounding marine environment. 

Emergency Watershed The United States Department of Agriculture (USDA) Natural Resources 
Protection Conservation Service's Emergency Watershed Protection (EWP) program 

helps protect lives and property threatened by natural disasters such as 
floods, hurricanes, tornadoes, droughts, and wildfires. EWP provides funding 
for such work as clearing debris from clogged waterways, restoring 
vegetation, and stabilizing river banks. The measures that are taken must be 
environmentally and economically sound and generally benefit more than 
one property owner. EWP also provides funds to purchase floodplain 
easements as an emergency measure. Floodplain easements restore, 
protect, maintain, and enhance the functions of the floodplain; conserve 
natural values including fish and wildlife habitat, water quality, floodwater 
retention, groundwater recharge, and open space; reduce long-term federal 
disaster assistance; and safeguard lives and property from floods, drought, 
and the products of erosion. EWP can provide up to 90 percent cost share in 
limited resource areas as determined by the U.S. Census. 

c Flood Mitigation Assistance The Flood Mitigation Assistance (FMA) program provides funding to states, 
Program federally recognized Indian tribal governments, and communities so that 

cost-effective measures are taken to reduce or eliminate the long-term risk 
of flood damage to buildings, manufactured homes, and other structures 
insured under the National Flood Insurance Program (NFIP). The long-term 
goal of FMA is to reduce or eliminate claims under the NFIP through 
mitigation activities. Three types of grants are available under FMA: 
Planning, Project, and Technical Assistance. 

Hazard Mitigation Grant FEMA's Hazard Mitigation Grant Program (HMGP) aims to provide states and 
Program communities with resources to invest in long-term actions that help reduce 

the toll from potential natural and manmade hazards. The program.also 
supports implementation of mitigation measures during the immediate 
recovery from a disaster. The HMGP funds projects to protect either public 
or private property, as long as the project fits within the state's and local 
government's overall mitigation strategy and complies with program 
guidelines. In response to flood hazards, eligible projects include the 
elevation, relocation, or acquisition and demolition of flood-prone 
structures, stormwater management projects, and certain types of minor 
flood control projects. The state is responsible for setting priorities for 
funding and administering the HMGP. Eligible applicants must apply for the 
program through the state. Individuals, bUSinesses, or other organizations 
should contact their State Hazard Mitigation Officer and local government 
official for speCific details. 
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Table 5-1. Federal Funding Sources for Watershed Protection 
( 

Program Name Overview 
Nonpoint Source Through its 319 Program, EPA provides formula grants to states and tribes to 
Implementation Grants implement non point source projects and programs in accordance with 
(319 Program) Section 319 of the Clean Water Act (CWA). Nonpoint source pollution 

reduction projects can be used to protect source water areas and the 
general quality of water resources in a watershed. Examples of previously 
funded projects include installation of BMPs for animal waste; design and 
implementation of BMP systems for stream, lake, and estuary watersheds; 
basin-wide landowner education programs; and lake projects previously 
funded under the ONA Section 314 Clean lakes Program. 

Partners for Fish and The Partners for Fish and Wildlife Program provides technical and financial 
Wildlife Program assistance to private landowners to restore fish and wildlife habitats on their 

lands. Since 1987, the program has partnered with more than 37,700 
landowners to restore 765,400 acres of wetlands; more than 1.9 million 
acres of grasslands and other upland habitats; and 6,560 miles of in-stream 
and streamside habitat. In addition, the program has reopened stream 
habitat for fish and other aquatic species by removing barriers to passage. 

Pre-Disaster Mitigation The Pre-Disaster Mitigation Program will provide funds to states, territories, 
Program Indian tribes, communities, colleges, and universities for pre-disaster 

mitigation planning and implementation of cost-effective mitigation projects 
prior to a disaster event. Funding these plans and projects reduces overall 
risks to the population and structures, while also reducing reliance on 
funding from actual disaster declarations. 

Project Modifications for Work under this authority provides modifications in the structures and 
Improvement of the operations of water resources projects constructed by USACE to improve the 
Environment quality of the environment. Additionally, USACE may undertake restoration 
(CAP Section 1135) projects at locations where an existing USACE project has contributed to the 

degradation. The primary goal of these projects is ecosystem restoration 
with an emphasis on projects benefiting fish and wildlife. The project must 
be consistent with the authorized purposes of the project being modified, 
environmentally acceptable, and complete within itself. 

Public Works and This program provides assistance to help distressed communities attract new 
Development Facilities industry, encourage business expansion, diversify local economies, and 
Program generate long-term, private-sector jobs. Among the types of projects funded 

are water and sewer facilities, primarily serving industry and commerce; 
access roads to industrial parks or sites; port improvements; business 
incubator facilities; technology infrastructure; sustainable development 
activities; export programs; brownfields redevelopment; aquaculture 
facilities; and other infrastructure projects. Specific activities may include 
demolition, renovation, and construction of public facilities; provision of 
water or sewer infrastructure; or development of stormwater control 
mechanisms (e.g., a retention pond) as part of an industrial park or other 
eligible project. 
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5.2 Other Environmental Financing Sources 
Access to many types of environmental financing information is available for local 

government programs and projects through the Environmental Financing Information 

Network (EFIN). EFIN maintains a Web site of environmental financial tools, including links 

to A Guidebook oj Financial Tools, publications, and links to resources elsewhere on the 

Internet. Additional financing resources are provided in Table 5-2. 

Table 5-2. Resources for Financing Storm Water/Water Quality Projects 

Resource Description Internet Site 

Sustainable The National Estuary Program has employed multiple http://www.epa.gov/ 

Financing from the funding mechanisms to increase their capacity. Their Web owow/estuaries/ 

National Estuary site highlights exC!mples of funding mechanisms such as fundexamples.html 

Program 
real estate taxes, special appeals, and license plate 
programs. 

Watershed This Web site offers a roadmap to information services for http://www.epa.gov/ 

Information protecting and restoring water resources, including owow/watershed/ 

resources on financial, technical, and hands-on assistance 

to support watershed efforts. 

Environmental The EFC Network is a university-based program that htte:LLwww.e~a.govL 

Finance Center provides financial outreach services to regulated efin~ageLefcn.htm 

(EFC) Network communities. The Network consists of ten EFCs that 

provide advisory services; education, publications, and 

training; technical assistance; and analyses on financing 

alternatives. 

Internet Guide to This Web site is designed to help communities find ways to http://stormwaterfinance. 

Financing Storm pay for storm water management projects. The site urbancenter .iupui.edu/ 

Water includes an annotated bibliography of existing storm water 

Management 
finance materials; a manual that discusses the financing 
options available to communities for storm water 
management programs; a set of case studies that describe 
successful finance mechanisms that have been used in 
seven communities around the country; and links to other 
useful Web sites about storm water management. 

U.S. State and The Gateway Web site is designed to give state and local htt~:LLwww.usa.gov L 
Local Gateway government officials and employees easy access to federal GovernmentLState 

funding information, Including grant-writing tools, links to Local.shtml 

grants, and links to other funding directories. 

As part of the Islandwide Program Management Services contract (GU-NH-IPMS[002]), in 

2009, PB Americas, Inc., in association with Hobbs, Ong and Associates, Inc., began a 

comprehensive study of funding mechanisms for Guam. The grant funding sources being 

evaluated by the PB Americas, Hobbs, Ong and Associates team include the United States 
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Department of Interior and the United States Department of Agriculture. The study was in I 

process at the time this report was prepared, so detailed information was not yet available. 

5.3 Project Application 

Nineteen (19) villages from across the island were studied. The final Prioritization Ranking 

Worksheet was applied to each of the proposed projects that had been created to address 

drainage system problems. The drainage improvement projects identified and prioritized 

through the SWDMP project will allow DPW to prepare a proactive drainage improvement 

program, rather than a program that merely reacts as problems occur. The SWDMP ensures 

that funds will be spent on drainage infrastructure that is in the most need of replacement 

due to structural deficiencies, lack of capacity, or lack of an overland flow path, which may 

cause flooding. The prioritization methodology and criteria used to select the drainage 

improvement projects will be very helpful to DPW staff in explaining the short- and long­

term need for the drainage improvement projects to the elected officials, as well as the 

general public. The DPW can now incorporate the remaining drainage improvement 

projects identified through this study into its future CIP for design and construction at a 

later date. 

Once available funding amounts are defined, a detailed implementation plan can be 

developed to proceed with the highest priority projects in each village. Funding may be 

allocated to projects in proportion to the need in each village. This allocation would be 

based on the final cost estimates by village in the SWDMP, as shown in Table 4-1. 

Administrative adjustments to this approach would allow for moving money between 

villages and between projects. 

As another option, combining projects in contracts by cost, size, prioritization, and/or 

location may be more efficient than implementing projects on a per village basis. For 

example, implementation of all projects along a routed road, which may even extend into 

other villages, could be more cost effective because it would minimize fragmenting large 

projects into smaller units just because they extend beyond the village boundary. In other 

instances, projects may be pursued on an individual basis based on available funding, such 

as grant funding for coastal protection projects that reduce and prevent coral reef and 

associated reef habitat degradation. 

Prior to organizing projects into contracts, a study would be needed to determine the 

funding mechanism. Once funding is established, the next step would be to identify projects 

in each village that will receive funding and to set out an implementation plan for 
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completing the projects. As a first step, a project-specific detailed design would need to be 

developed. This would be followed by preliminary scoping to confirm elements of work, 

status of ROWs, and regulatory compliance issues. Cost estimating and environmental and 

regulatory permit work must also be conducted. A sample timeline for implementation of a 

regional project is provided in Figure 5-1. Table 5-3 provides an example of a potential 

operating budget based on grant funding, as well as federal and local resources. 

Figure 5-1- Sample Project Implementation Timeline 

lIann WIt ... DraInrae ...... Plan 

PROJECT; .. ...uChInntI 
Project No. ...·114 

DATE: 
No. 

i&c1MTY of .lui 10 ~ ~ .... , 201 .. 201$ .lui 101,5·2016 

1IonIh. 10 II IA ID ID IA 

Prelim Deslanl Env 1~ 

Final Design 12 
Call ES1ImaIJng 1 

Pannlt. 1l 
AgomyR .... 

I IId1Aw.d canuaa 
U 

Appr_d: 

1 .. 0Iths 62 Tille: 

Table 5-3. Sample Operating Budget 

Project Name: Mannell Channel 
Project No.: ME -114 
Project Commencement: 1-Jul-11 

Description Total Estimated Cost 
1st Year 2nd Year 3rd Year 4th Year 5th Year 

of Activity ($) 
$7,630,000 

Prelim Design/ 
Environmental Docs $250,000 

Final Design $400,000 

Cost Estimating $50,000 

Permits $50,000 

Construction $3,080,000 $3,800,000 

Total $7,630,000 $250,000 $400,000 $100,000 $3,080,000 $3,800,000 

EYDding Symmi!!:lf 

Federal Aid $7,000,000 $150,000 $150,000 $35,000 $2,980,000 $3,685,000 

Grant $600,000 $100,000 $250,000 $50,000 $100,000 $100,000 

Local Aid $30,000 $15,000 $15,000 

Other (please specify) 

Total Funding $7,630,000 $250,000 $400,000 $100,000 $3,080,000 $3,800,000 

32 December 2010 

I 
I 



( 

This page intentionally left blank. 



( 

Appendices 

A References 

B Watershed Maps 

C Project Summary Data Sheets 

D Cost Estimation Spreadsheets 

E Prioritization Spreadsheets 



This page intentionally left blank. 

rOil 
\.. 

("\ 



( 

c 

Appendix A 

References 



This page intentionally left blank. 

( 



( 

( 

California Department of Transportation. 2009. Caltrans Contract Cost Data Book (CCDB). 

http://www.dot.ca.gov/hg/esc/oe/awards/. Accessed May 2010. 

Clean Water Action Plan for Guam. 1998. Clean Water Action Plan for Guam - Unified Watershed 

Assessment. September. 

Earth Tech. 1997. Flood Control Master Plan for Guam. 

FIRMS. 2009. http://www.fema.gov/. Accessed 30 March 2009 

Guam Environmental Protection Agency. 2006. Integrated Report for the Clean Water Act Section 

303(d), 305(b) and 314. September. 

Guam Environmental Protection Agency. 2010. Guam Erosion Control and Stormwater Management 

Draft Regulations. January 2010. 

Parsons. 2009. Village Streets Master Plan - Guam Department of Public Works. November. 



( 

This page intentionally left blank. 



r 

( 

( 

AppendixB 

Watershed Maps 



( 

This page intentionally left blank. 

( 



~ 
~ 

( ~ 
0 
~ 

I 
I 

i:i I~i 11) 

w z 
lI: 
11. 
::J 
:i: 
11. 

( 



A 

Jj)
f\ '--

/ ;y 7 frY 
)0-

~ 

-.~ 

~=-,:,,:"-- .... PACIFIC OCEAN 

" .. "'~:::::::::::: 
~ .. ~_\.~ .. ~ 

.~ ~ ~ ~ ~ ~ : ~ : ~ : ~ : : ~ : ~ : : .............. .. 
::" , .. ,:::: ~:::::::"., .. " "~~~~*I VE~' ·~~J.lIe-1Q3Y 

~ f If [ If t U II [ U It U ~ U ~ ~ ~ : ~ : : : " . ~ . ... -: - ~ - ',_ -
.. ~~." r '" r·: ~." . .... , . , . : : . . . -~-.-_/ )<~./ ,,-. ; . - --(.-~'" - '-

,~ '-----~~ 
.... " ...... ~ . ..,. 

PARSONS 
'I'RAJIaI DRTA'1'1aN 
CII.:JI .. INC. 
=:rm.~MXa~.~1IUAM 

SIMlMP Appendix B • Page 2 

,. -
ICAU! .. ...,. 

,';"' .... ,..,-~ 0_.-

I 

LEGE.t:Ill 
HIGH SOIL EROSION 

EZ:2l v.ETl.ANDS 

_ PULANTAT 

C AKlNA-TOGCHA-YUG 

_ INARAJAN-lNARAJAN 

_ AKlNA-AGFAYAN 

-- CORAL REEFS 

SEASHORE 
- .• - .• - VILLAGE BOUNOARY 

-- RlVERi STREAM! CREEK 

--- STREET CENTERUNE 

--- WATERSHED BOUNDARY 

-._.-.- FEMA FLOODPLAIN 

O L0CA11ON DRAINAGE 
PROJECT 

MAN ELL WATERSHED 
SHEET 01 

,--..... 



t\ 

{ ' 

rf 
PARSONS 
TIl ........ aATATIDN 
GRaIIIP INC. 
-.a.~~""""oIIII8-'Ii ....... -.&AM ,..,.C8PD ~ MXI..,. ~ 

""" 

'101 _ 

ICAUI" ..... SIMlMP Appendix B • Page 3 

. 
: \ 
' .. \ , 

! 

it 
: \ 

) 
( ) 

" 

z 
~ 
C,.) 
o 
C,.) 

u.. 
C,.) 

~ 

---.. 

~ 

_ HIGH SOIL EROSION 

c:=J v.£T1NIDS 

RITlDIAN ROCK OUTCROP 

PUIAHTAT 

AKlNA-TOGCHA-YUG 

_ INARAJAN.lNAIWAH 
_ AKINA-AGFAYAN 

-- CORAL REEFS 
... . . . . - SEASHORE 
_ .. _- - - \/IUAGE BOUNDARY 

- - RIVER! STREAMI CREEK 

-- STREET CENTERLINE 

--- WATERSHED BOUNDARY 

_._ -_.- FEMA FLOOOPlAIN 

O LOCATION DRAINAGE 
PROJECT 

INARAJAN WATERSHED 
SHEET 02 



" \, .. .. .. .. ~ .. , .. .. .. I. .. II. .. .. ~ 
k .. • or. ~ '- " .. .. .. .. .. .. .. ~ .. ... \, 

... .. .. .. "- .. I. .. '" .. ~ .. ..... .... .. 

.. .. ...... " .... .. .. .. .. .. 10. .. .. .. .. .. 
.. k ...... " .... 

.. .. " .... .. .. ... .. I. .. or. .. .... i .. .. 

.. L. .... .. .... \, ............. .. 

" .. .. II. ... '- .... .. .................. .. .......... .. 

... " .... \. .. ...... L ........ \. .... ... .. It.. .. \. ...... .. .. 10; .. , .. , ............ " .. ,. , .... )Sj ... "' .. , 

... .. ........................ I. " " ........ ~ ........ \. .... ~ , \. .. ...... .. 

· ····· · .. .. · .. "'·n· ..... . .... .. . . " ' .... ··· · ,· · · ·· 0 , ·, ...... ,., .. ,' ,··,,· .. , .. · .. ··(.3:' .. ····,···" '" ~ : : : : : : : ~ : : : : : : : <;: : .• : : : : : : : : : : : : : : • 
.. .. 1... .. 'II, .... 11; ........ .. I. .. " .. ) .. " "' .. "' .. .. or. L .. .. .. .. ...... L . 

.............. L ........... .. .... .... Ie. .. ...... " .. ............ ... .. .. 

: : ~ ~ : : : : : ~ : : : : :c-..::.: : : ~ ~ L .. .... .. .. " .... .. .. .. .. 

PARSONS 
~QR'I)1l,.TICIN 
tIADIPINC. 
:rm.~MXa~~--1IUAM 

SIMlMP Appendix B - Page 4 

-- /""""'. 

.• -............ ! 

~ 
_ HIGH SOIL EROSION 

f ;. :-;. '1 v.£nANDS 

AKlNA-TOGCHA-YUG 

_ INARAJAN..lNARAJAN 

_ AKlNA-AGFAYIoJI 

--- CORAL REEFS 

• _.- -- -- SEASHORE 
_ .• _ •• - VILLAGE BOUNOARY 

--- RIVERI STREAMI CREEK 

--- STREET CENTERLINE 

- -- WATERSHED BOUNDARY 

_._. _-- FEMA FLOODPlAIN 

O LOCATION DRAINAGE 
PROJECT 

GEUS WATERSHED 
SHEET 03 



( 'I 

PARSONS 
TAANBPGRTATICIN 
GACIIIP INC. 
.aD &. ......... ~,....,..,....,...~ CIUAM 
..... ..,. ~ M)CII87'D"""'" 

z 
l1i 
u o 
u -u. 
U 

~ 

",......... 

SIMlMP Appendix B - Page 5 - -......... PUT I 

WiEW 
_ HIOtt SOIL EROSION 

~ V'o£TlANDS 

AKlNA-TOGCHA-YUG 

_ INAAAlAN-lNARAJAN 

_ AKlNA.AGFAYAN 

--- CORAL REEFS 

-------. SEASHORE 
_.-_.-- VlUAGE BOUNDARY 

--- RlVERi SlREAMI CREEK 

--- STREET CENTERUNE 

--- WATERSHED BOUNDARY 
- _ • • - -- FEMA FlOOIlPlAIN 

O LOCATION DRAINAGE 
PROJECT 

TOGUAN WATERSHED 
SHEET 04 



PARSONS 
~ATIDN 
..... INc. 
=:rm.~MXa~.~:::""'CIUAM 

/ -.. 

"- \ 
\ , 

z « w 
() 
o 
() 

u:: 
() 

~ 

~) 

SIMlMP Appendix B· Page 6 

.... -............. I 

~ 

HIGH SOIL EROSION 

_ RlTIIlIAM ROCK OUTCROP 

EJ VETlANDS 

AKlNA-TOGCHA-YUG _ INARAJAH.INARAJA 
NlJlllA.AGf'AYAH 

-- CORAL REEFS 

••••••• • SEASHORE 
_ .• _ ._- VILLAGE BOUNDARY 

- -- RIVERI STREAM! CREEK 

-- STREET CENTERUNE 

--- WATERSHED BOUNDARY 
_. _-_ . - FEMA FLOOOPLAIN 

O LOCATION DRAINAGE 
PROJECT 

UMATAC WATERSHED 
SHEET 05 



--

If' l "----. 
~, .. Itj/ 

fjF 
PARSONS 
~aRTATIDN 
GRaIIIP INC. 
=rm.~ ...... ~~~CIUAM 

r--

SIMlMP Appendix B • Page 7 

.. -
1CoW! ..... / 

-. 

•••• ••• • SEASHORE 

- .• - .• - WJ.AGE IIOUNDARY 

--- RIVERI STREAM/ CREEK 

--- STREET CENTERUNE 

- -- WATERSHED BOUNDARY 
-.-.~ .- FEW. flOODPLAIN 

O LOCATION DRAINAGE 
PROJECT 

UGUM WATERSHED 
SHEET 06 



PARSONS 
~aAU01DN 
CIACIII. INC. 
_ .. ....- a... ....... ....., ....... DLIAM 

~-----

r'. 

~ 'M _ 

ICAUI" .... 
SWDMP Appendix B • Page B 

~ 
_ HIGH SOIL EROSION 

E2J WEllANOS 
_ INARAJAH-lNAAAJAN 

... RlTlDIAN ROCK OUTCROP 

_ PUWfTAT 

AKlNA-TOGCHA-YUG 

PUWfTAT~ 

_ AKJNA.AGFAYAN 

-- CORAL REEFS 

-------- SEASHORE 
- .-_. -- Vl.LAGE BOUNDARY 

--- RIVERI STREAMI CREEK 

- -- STREET CENTERLINE 

--- WATERSHED BOUNDARY 
_._._.- FEMA FLOODPlAIN 

O LOCATION DRAINAGE 
PROJECT 

MALOJLOJ WATERSHED 
SHEET 07 



1/', 

!h\..7 

tJf 
PARSONS 
'l'RAflllSlGRTATICIN 
CIACIIIP INC. 
.... & ....... c....CIII. .. ~ 1iMi ..... -...u.a ...------

~ 
~ 
~ 

I~ 

~ .. 
~ .. 

( \\ 

°a 
~~ 

~\ 

I
t:::,.,.· 

t' 
;l 

/ ,. 

/i' 

SMlMP Appendix B • Page 9 
.. -............ ! 

--.. 

~ 

HIGH SOIL EROSION 

RITIDIAN ROCK OIITCROP 

~ V't£TlANDS L.:...:.., . ,I 

_ AJ<»IArNJFAY/IH 

-- CORAL REEFS 
••• . •••• SEASHORE 

_ .• _ •• - VlUAGE BOUNDARY 

- - - RlVERI STREAM! CREEK 

--- STREET CENTERUNE 

- WATERSHED BOUNDARY 
_.-._ . - FEMA FLOOOPlAIN 

O LOCATION DRAJNAGE 
PROJECT 

CEnl WATERSHED 
SHEET 08 



PARSONS 
lANaI DATA: 

.............. ~ ....... ~DUAM ,..,.187D ~ II'tIIIUCII87'D ~ 

I 
8 

f:? 
!:f: 
(j 

~ 

". '. 

_ / 

,1-. 

// \~>s~D 
\ _f. ·.tc." .~ . r-; :A~ dcc ~· . ... ~.~:: J " . 

... ~J 
.. . \ Zc»,ie ve 

", '. 

"' I 
I 

SVlDMP Appendbc B ' Page' 0 - -ICoW! • PUT I 

~ 

HIGH SOIL EROSION 

_ INARAJAN-lNARAJAN 

RITIDIAN ROCK OUTCROP 

~ 
l~J WETI.ANOS 

_ AYJAA-AGFAYAH 

--- CORAL REEFS 

•••••.• • SEASHORE 

- •• ---- VILLAGE BOUNDARY 

- - - RIVER! STREAMI CREEK 

-- STREET CENTERUNE 

--- WATERSHED BOUNOARY 

- . - . -.- FEMA FLOOIlPlAIN 

O LOCATION DRAINAGE 
PROJECT 

TAELAYAG WATERSHED 
SHEET 09 



PARSONS 
'1"R.AJaI aRTATKIN 
GRalPINC. -......... ~ ....... ...,.,...... ....... ..... ------

SVIIlMP Appendix B - Page " 
- -..,.... ..... ! 

~ 

HIGH SOIL EROSION 

URBAN LAND-PUlANTAT 

c:J Yt£Tl.ANOS 
_ INARAJAN.lNAAAI 

RIT1DIAN ROCK OUTCROP 

PUlANTAT 

AKlNA-TOOCHA-YUG 

_PULANTAT~ 
_ NlJNA-AGFAYNI 

-- CORAL REEFS 
-- --- --- SEASHORE 
------- VILlAGE BOUNDARY 

- - RIVERI STREAM! CREEK 

--- STREET CENTERUNE 

--- WATERSHED BOUNDARY 
_._._.- FEMA FLOODPlAIN 

O L0CA11ON DRAINAGE 
PROJECT 

TALOFOFO VVATERSHED 
SHEET 10 



PARSONS 
'TRAJ\IaIGRTATIDN 
GAGlPINC. 
=::-m.~MXa~.~~1IUAM 

~ 

S'M)MP Appendix B - Page 12 

... -
....... fHT \ 

~ 

_ HIGH SOIL EROSION 

~ V'o£Tl.ANDS r...:....:..... 
_ INARAJAN..lNARAJAN 

_ RITlDIAN ROCK OUTCROP 

PULANTAT 

AlaNA-TOGCHA-YUG 

_ PULANTAT-¥AGlWI-CHACHA 

AKlNA-AGFAYAN 

--- CORAL REEFS 
. - •••••• - SEASHORE 

--_._ ..• VILlAGE BOUNDARY 

- - - RIVERI STREAM! CREEK 

-- STREET CENTERLINE 

--- WATERSHED BOUNDARY 
- -_._- FEMA FLOOOI'lAIN 

O LOCATION DRAINAGE 
PROJECT 

YLiG WATERSHED 
SHEET 11 



,,----

( '" 
-=- /~~/ 

fr; ~ " 
o ~ 

.... ~ 

PARSONS 
'l'RANalGRTATIDN 
-.JIIIP INC. 
:b~PAXI~.~=---'caJAM 

(' 

~. -~.' . - " . .... '-./ .... -~ 
...... --_ .. --, " . 

PACIFIC OCEAN 

, . 
) ; _.\ 

\ -­
~-. 
;.~ ..•• 

!J 
'0 /. 

~t." 
j) 

,1 

/., 
I': 
Ii 
1/ 

\\, 

SIMlMP Appendix B - Page 13 

... --- ........ \ 

.......... 

AlOHA-TOGCHA-YUG 
_ INARAJAN.lNARAJAN 

_ RITlDIAN ROCK OUTCROP 

c=:J WET1.ANDS 

_ N<JNA.AGFAYAN 

-- CORAl. REEFS 

.. ------ SEASHORE 
- .. - .. - VllUGE BOUNDAAY 

- - RJYERI STREAIoII CREEK 
--STREET CENT£RUNE 

--WATERSHED BOUNDAAY 

-.----- FEMA flOODPLAIN 

O LOCATION DRAINAGE 
PROJECT 

AGAT WATERSHED 
SHEET 12 



PACIFIC OCEAN 

PARSONS 
~GA~1"IDN 
aRaIlP INC. 

~~~MXI~.~-=""DUAM 

APRA 
HARBOR pd 

t:.:i'~ 

kJ 

SIMlMP Appendix B - Page' 4 

-. 

- -ICAUI. NU 

~ 

HIGH SOIL EROSION 

LIMESTONE 

URBAN I.ANlH'lJlANTAT 

r=::::J WETLANDS 
_ INARAJAH-lNARAJAN 

_ PUlANTAT 

AKlNA-TOGCHA-YUG 

AKlNA-AGFAYAN 

--- CORAL REEFS 

-- - - ---- SEASHORE 
- -- -- - - VILlAGE BOUNDARY 

--- RIVER! STREAM/CREEK 

-- STREET CENTERLINE 

--- WATERSHED BOUNDARY 
------- FEMA FLOOOPlAlN 

O LOCAllON ORAINAGE 
PROJECT 

APRA WATERSHED 
SHEET 13 

-. 



PARSONS 
~DATATICIN 
CIADIPINC. 
........... ~ ..... ~ .. -....M ,..,..,. ............ .,. ~ 

{\ 

... -\ .......... 
SIMlMP Appendix B • Page 15 

PULANTAT 

AI<INA-TOQCHA..YUG 

_ PUlANTAT~HACHA 

_ AXII1MNAYAN 

--- CORAL REEFS 
---- -- --- SEASHORE 
. ,,-_._- VIUAGE BOUNDARY 

--- RIVERISTREAMICREEK 
--- STREET CENlERUNE 
- WATERSHED BOUNDARY 
-._-----. FEMA FlOODPlAIN 

O LOCAnoN DRAINAGE 
PROJECT 

PAGO WATERSHED 
SHEET 14 



,---
/- _-___ 1 ---

PARSONS 
TRAf_ ClRTATIDN 
CIAGIIP INC. 

''--'~; 

............. ~ ........ ....".. ....... DLIAM .... ..,. ....... II'AJ(,jI~.....,. 

""'~---

PACIFIC OCEAN 

SIIIDMP Appendix B - pogo 16 

-.., 

.. -
........ FUr / 

~ 

HIGH SOIL EROSION 

C2J WET1..ANDS 

LJ RlTUllAN ROCK OUTCROP 

_ PUlANTAT 

L lIIESTONE 

_ PUWlTAT-IWlMAN-CHACHA 

-- CORAL REEFS 
----- --- SEASHORE 
------- VILLAGE BOUNDARY 

- -- RlVERi STREAMI CREEK 

--- STREET CENTERLINE 

--- Wf.TERSHED BOUNDARY 
- . -. -. - FEMA flOODPlAIN 

O LOCAllON DRAINAGE 
PROJECT 

MANGILAO VILLAGE 
SHEET 15 

,--



PARSONS 
~DRT~ 
GRGIIP INC. 
a.a ......... c..... .......... 1'lI ....... 1aIAM 
.... ~ __ 0.7'11_ 

n 

SIMlMP Appendix B • Page 17 

'110 _ 

..,.... ....... I 

~ 
HIGH SOIL EROSION 

LIMESTONE 

_ PULANTAT 

CZJ WET1.ANOS 

_~AYAH 

- -- CORAL REEFS 

••••• ••• SEASHORE 

_ •• _ •• - VILLAGE BOUNDARY 

--- RIVERJ SlREAMI CREEK 

--- STREET CENTERLINE 

--- WATERSHED BOUNDARY 

_. _._. - FEIoIA FLOOOPlAIN 

O LOCATION DRAINAGE 
PROJECT 

ASAN VILLAGE 
SHEET 16 



... 

PARSONS 
~ATKIN 
GAGII .. INC. 
IIIID ........ ~ .... mw.....-r .......... m.&AM 
,.....,. ~ MXI C87't1.......,. 

,--

PHILIPPINE SEA 

HA-112 
ZONE A 

SV\ot)MP Appendix B - Page 18 

f\ 
( I 

.... -OCALa. PaT 

~ 
HIGH SOIL EROSION 

~UMESTONE 

c::z=; WETlANDS 
_ A¥JHI.N3FAYNl. 

-- CORAL REEFS 

-- --- - - - SEASHORE 
------- VILlAGE BOUNDARY 

- - RIVERI STREAMI CREEK 
--- STREET CENlERUNE 

--- WAlERSHED BOUNDARY 

- -- -- -- FEMA FLOODPlAIN 

O LOCAllON DRAINAGE 
PROJECT 

AGANA HEIGHTS, AGANA, 
MAITE, AND SINAJANA VILLAGES 

SHEET 17 

.-....,. 



-_ .--._---- ----

PARSONS 
~DATATKIN 
..... INC. 
::"'-='=-MXl-.;:'~--

'C" p _ " . 0t"1.W\(I . ' '''P to\pOOjel&6.\d",<3.?19q\~ •• SIJ.DW _ s...!. VL . 18. , o ........... 'OQ,~, 

n 

PHILIPPINE SEA 

._-

SIMlMP Appendix B - Pago 18 

.-

\1 

.- -
ICoWI II """ I 

....----

DRAINAGE NEED PER PROJECT 

lV-101 ~MCE IIIPRCMImn' I 
_MCII_ 

lV-102 ~--
lV-103 CClfitCt'NCI!""""'" ......... MCII_ 
lV-104 ~--
lV-105 ~DIWN~I 

1N!A""""~ 
lV-1oe .,.. ..... -
1V-107 ~--
lV-loe .... --
lV-1OS ITOIIIIIIDIWN~I 

Tlt&AnIIJIT .. ....,...... 

I lV-ll0 .... --

~ 

UMESTOHE 

f:-:·:· :1 YtEMNDS 

-- CORAL REEFS 
••. .•... SEASHORE 
_ . -_. -- IIIUAGE BOUNDARY 

- -- RIIIERI STREAM! CREEK 

-- STREET CEN1ERUNE 

--- WATERSHED BOUNDARY 
_._._ . - FEMA flOODPlAIN 

O I.OCAllON DRAINAGE 
PROJECT 

TAMUNING VILLAGE 
SHEET 18 



PARSONS 
TRANalaRTA'1'XJN 
aAalPINC. 
=:~~MXI~~~~ 

"~_''' \P\C; ,pUOJ .. l';'''\"":=)2199Vt". . _!.,,,(lHP_~.H VL 9 . Uf"t'(I() ?r 

4--· .... 

DEDEDO 
VILLAGE ~-- -... -"'- ..... 

SVttlMP AppendiX B • Page 20 

~ 

~ 

UMESTONE 

--- CORAl. REEFS 
. . .•.•• SEASHORE 

_ •• _ •• - VlL.LAGE BOUNDARY 

- -- RIVER! STREAM! CREEK 

-- STREET CENTERUNE 

--- WotoTERSHEO BOUNDARY 
_ .-._. - FEMA FlOODPlAIN 

o 

- -............. 

LOCATION DRAINAGE 
PROJECT 

------

D~NAGE NEED PER PROJECT 
DE·l0l 

DE·l 02 

DE·l03 

DE·l04 

DE·l05 

DE·l06 

DE·l07 

DE· l06 

DE·1OS 

DE· ll0 

DE·lll 

DE-112 

DE-113 

DE-114 

DE-115 

DE-116 

DE-l17 

DE-116 

ITONI~~._ - ..... ~ 
ITONI IlMaI ~ , _ ..... ----- ..... ~ ---
ITONI OMIt ~ IITONI CIWM 
IiIIMff'EJWa. 1n.fAT-.r ... ......aawa --""""""'"' .-rcJNI ~ M'NM!IIIE(fI I 
1MAlWIft .. ~ 

IT'CNI DMIN IIIIWM!IiBfTI , 
TN4.,.",. ... ~ _ ..... .....-........ - .................. -----
ITOMCM,MII~I ---ITONI CIWM ~ I ---8TONI DMII ~ I 
lRMT1IBfT"'~ 

.roRM DMIiI III'RCMII!NTI I _ ..... -
ITONI DMIN ~, 1REA......,. .. ~ 
ITtIRIIIICIWM~' 
TREATIIDfT"~ 

1TOM1 ..... ~' 
lAEATtIOfT .. MIfIIOIIEJIEtfT 

DEDEDO VILLAGE 
SHEET 19 

,--....., 



' ~ 

, ) 
~ J 

PARSONS 
'nil ..... GRTATIDN 
GAalIP INC. 

::u.~I'AXI~==""'1IUAM 
SVIoOMP Appendix B· Page 21 

PACIFIC OCEAN 

- -....... ReT 

~-, 

~ 

UMESTONE 

--- CORAL REEFS 
•.••••.. SEASHORE 
_ •• _ .• - VLLAGE BOUNIlAAY 

-- IWERI STREAIII CREEK 
-- STREET CEH1ERUNE 

--- WATERSHED BOUNIlAAY 
_0_._.- FEMA FlOODPlAIN 

O LOCATION DRAINAGE 
PROJECT 

----- YIGO VILLAGE 
SHEET 20 



............ ~ DR. ... 4QItJI' ......... 1IUAM 

..... C87'II ~ MXI C87'D.......,. 

PAClFlC OCEAN 

SWDMP Appendix B • Page 22 

........ 

.. -""""'''I'III!T 

~ 
_ HIGH SOIL EROSION 

~ 
~v.atANOS 

RlTIDIAN ROCK OUTCROP 

PUlANTAT 

UMESTONE 

_ PUlANTAT-I<AGMAII-CHACHA 

--- CORAL REEFS 
- ---- -_ . SEASHORE 
_ •• _ •• - VlUAGE BOUNDARY 

-------J' / / 
--- RIVERI STREAMI CREEK 

--- STREET CENTERLINE 

--- WATERSHED BOUNDARY 

/ 

_.-. - -- FEMA FtOODPlAIN 

O LOCAnON DRAINAGE 
PROJECT 

BARRIGADA VILLAGE 
SHEET 21 

~ 



() 

PARSONS 
'lRU_ DATATIDN 
GRaIIIP INC. 
... & ........ c:::c.IPII ....... .aa-T~ IIUAM 
~..,... ........ 1IUt.XIc.7'D......,. 

I' 

SIIIoOMP Appendix B • Page 23 

UMESTONE 

_ PULANTAT 

~WE11ANDS 
_ AI<INAMFAYAN 

-- CORAl. REEFS 
••• ,.". SEASHORE 
_ .• _ .• - VIUAOE BOUNDARY 

--RIVER! STREAM! CREEK 
--- STREET CEHTBWNE 

--- Wo\TERSHED BOUNDARY 
_._._.- FEMA FLOODPlAIN 

O LOCATION DRAINAGE 
PROJECT 

,- -............ I PITI VILLAGE 
SHEET 22 



c 

( 

(1 



( 

AppendixC 

Project Summary Data Sheets 

( 



This page intentionally left blank. 

( 



( 

AGANA HEIGHTS 

AG-lOl 

LOCATION: San Vicente Solomon Drive & Francisco Javier Ave 

MITIGATION TYPE: Storm Drain Improvements/Treatment BMP Improvements 

SITE ASSESSMENT: This is a ponding basin with dry wells. Ponding basin is undersized and more dry wells are needed. Surrounding 

home floods when basin overflows. High flows go to dry wells and low flows percolate. Much of Agana Heights 

runoff discharges to this basin. 

RECOMMENDED 

IMPROVEMENTS 

COST: 

Recommend placement of 6 new injection wells at this site along with an increase of the infiltration basin size by 

5,000 square feet. This will accommodate the increase in capacity required to prevent flooding. 

$2,360,000 
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AG-l02 

LOCATION: Joseph Cruz Ave & As Kotla Court 

MITIGATION TYPE: Storm Drain Improvements/Treatment BMP Improvements 

SITE ASSESSMENT: Along this street, there is no drainage system and there is flooding of homes at the low point of the street. Also 

upstream from the low point at 439 Joseph Cruz Ave, the home's backyard gets flooded. 

RECOMMENDED To prevent further flooding of properties, two 200 linear foot infiltration basins are recommended for 

IMPROVEMENTS construction along the crowned street at its low point. 

COST: $70,100 
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AG-l03 

LOCATION: Agana Heights Ponding Basin 

MITIGATION TYPE: Erosion Control/Treatment BMP Maintenance (Infiltration Basin) 

SITE ASSESSMENT: There is significant erosion along basin fencing. On one side of the basin, an owner built a swimming pool very 

close to the limits of the baSin, and this is causing more erosion. Need to stabilize with rip rap. 

RECOMMENDED Recommend placement of SOO SF of rip rap along embankment of basin in close proximity to neighboring pool 

IMPROVEMENTS along with placement of approximately 500 SF of rip rap along top edge of basin at fence line where erosion is 

occurring. Also recommend removal of debris within basin (approximately 1/4 Ac). This will clean up existing 

basin and stabilize embankments to prevent further erosion. 

COST: $143,000 
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AG-l04 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 

IMPROVEMENTS 

COST: 

RT6&RT7 

Conveyance Improvements/ Conveyance Maintenance 

An RCB cross culvert under Route 6 and Route 7 is covered with debris and vegetation - more than half the depth 

is covered with sediment upstream and the embankment past the wingwalls is eroding. It needs debris and 

vegetation removal and embankment stabilization on the upstream side ofthe RCB. The downstream side has 

heavy vegetation that needs to be cleared and here it was impossible to check for erosion under the vegetation. 

Erosion control and maintenance is needed at this site. Remove one acre of debris removal including some 

sediment removal to promote drainage and place 500 square feet of rip rap for channel stabilization for a 

distance of 25 feet upstream and 25 feet downstream of the existing culvert. Place headwall/wingwall structures 
on upstream and downstream sides of culvert. 

$182,000 
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AGAr VILLAGE 

AV-1Dl 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 
IMPROVEMENTS 

COST: 

RT 2 & Chalan Josen Milagro 

Storm Drain Improvements/ Conveyance Improvements/ Conveyance Maintenance 

The properties west from Rt2 between Chalan Josen Milagros and International Rd get flooded. Runoff from Rt2 
is routed to a channel that runs parallel to Chalan Josen Milagro, then from this channel is routed through 2-24" 
PVC culverts that run under Chalan Josen Milagro and discharge to the private property at the northwest corner 
of Rt2 and Chalan Josen Mllagro. To prevent flooding of all these properties, runoff from Rt2 should stay along 
Rt2 and runoff generated in the properties along Chalan Josen Mllagros needs its own drainage conveyance 
system. A drainage conveyance system needs to be added along Rt2, west side starting south from Chalan Josen 
Milagros and discharging to Taleyfac River (about 1300' away). To take care of private properties within Chalan 
Josen Milagros, a drainage conveyance system needs to be added to capture runoff and route it the shoreline, a 
series of swales and aoss culverts can be routed to an existing access easement at the end of a future cul-de-sac 
where prior to being discharged to the beach, runoff should outlet to a rip-rap lined channel to prevent erosion. 

A storm drain system is needed to collect and convey street runoff from Rte 2 at Chalan Josen Milagros to the 
Taleyfac River. Propose installation of approximately 1250' of dual 3'xS' RCB along the west side of Rte 2, 

conveying flow the river. Propose a headwall/wingwall structure equipped with 100 SF rip rap energy dissipator 
at outlet to the river. Propose 1200 ft ditch along Rte 2 outleting to catch basins (2 total) connected to proposed 
RCB below. Recommend 1/4 Ac debris removal at Chalan Josen Mllagros and Rte 2. Recommend placement of 
drainage ditch to route flow with Chalan Josen Mllagros Development to shoreline (approximately 800 feet long). 

$2,680,000 
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AV-l0Z 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

REC;OMMENDED 
IMPROVEMENTS 

COST: 

RT 2 & Tun Ramon Chele Rd 

Erosion Control 

Double 36" RCP Cross culvert under Tun Ramon Chele Rd routes runoff to Taleyfac River. The upstream channel 
embankment needs stabilization. 

Recommend placement of 1,000 square feet of rip rap channel stabilization along channel embankments for a 
distance of 500ft upstream of double 36" cross culvert located at Tun Ramon Chele Rd to stabilize the channel 
upstream of culvert. 

$141,000 
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AV-l04 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 
IMPROVEMENTS 

COST: 

Pagachao Dr & Kalachucha St 

Erosion Control 

At the intersection of Pagacho Dr and Kalachucha St a concrete lined ditch discharges to the intersection. This 
ditch carries runoff and debriS from the Pagachao subdivision - there is erosion all along the hillside above this 
subdivision. The runoff from this ditch continues along Kalachucha St. down to Manha St. where a curb inlet is 
located at the end of the cul-de-sac. Even where there is evident hillside erosion, along the ditch and street there 
are no signs of sediment Issues or flooding. 

Recommend placement of hydroseed and bonded fiber matrix over 1 acre of hillside where soli Is exposed to, 
prevent further erosion. 

$74,100 
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AV-l0S 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 
IMPROVEMENTS 

COST: 

Pagachao Dr & Mike Cruz St 

Storm Drain Maintenance 

There is a sinkhole along Pagacho Dr just west of Mike Cruz St The sinkhole location is in line with a sewer line. 
The broken sewer line needs to be fixed to stop undermining of the street. 

There is a broken sewer line on this site that needs to be fixed to stop the undermining of the roadway. One new 
sewer manhole and the placement of a 24· RCP for 20 linear feet will be needed to stop the undermining. 

$24,800 

Appendix C - Page 8 SWDMP 

( 

( 

( 

H8 



AV-I06 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 
IMPROVEMENTS 

COST: 

RT 2 & Pagachao Dr 

Coastal Protection/ Conveyance Improvements 

42" RCP cross culvert under Rt2 routes runoff from Pagachao Dr to Nimitz Beach. The upstream cross culvert 
needs a headwaU/wingwaU structure, and dearing of the channel; the cross culverts are not visible. Downstream, 
a sediment structure needs to be added to prevent sand from dogging the outlet, and coastal erosion control 
(riprap) is needed to prevent undermining of Route 2. 

Coastal protection is needed at this site along with improvements to the drainage conveyance system. A quarter 
acre of debris removal is needed both upstream and downstream of the culvert. A 1000 ft concrete ditch should 
be placed along the shoreline side of Rte 2, outleting to the channel located at the downstream side of the cross­
culvert. This will protect Route 2 from being undermined during high tides and will promote drainage along the 
freeway. For further erosion protection, it is recommended that a half acre of hydromulch w/ bonded fiber 
matrix be used as needed over the land adjacent to the ditch. 

$80,800 
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AV-I07 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSM ENT: 

RECOMMENDED 
IMPROVEMENTS 

COST: 

RT 2 & north of Chalan Lada 

Conveyance Maintenance/ Conveyance Improvements 

North of Chalan Lada, a 42" RCP cross culvert runs under Route 2 and discharges to Nimitz beach. Need to add 
headwall/wingwall structures to both upstream and downstream, erosion stabilization (riprap), and 
vegetation/debris upstream. 

Maintenance and improvements are needed for the drainage conveyance system at this site. A quarter acre of 
debris removal is needed (both upstream and downstream) along with placement of headwall/ wingwall 
structures and a 100 SF rip rap energy dissipator placed upstream and downstream of the culvert. 

$64,100 
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AV-l08 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 
IMPROVEMENTS 

COST: 

RT 2 & Chaligan Creek 

Erosion Controll Conveyance Maintenance 

A 11'x3.5' RCB routes Chaligan Creek across Route 2. There is erosion around the wlngwalls; need to add erosion 
stabilization (riprap). Downstream, the existing concrete channel slab is being undermined, and needs to be 
repaired, and a cutoff wall needs to be added along with riprap. 

Erosion control and maintenance to the drainage conveyance system are needed at this site. A quarter acre of 
debris removal is needed both upstream and downstream of the culvert. Approximately 50 sq feet of rip rap 
should be placed along the upstream wingwalls to prevent further undermining. Approximately 50 sq feet of 
grouted rip rap should be placed along the bottom and toe of slope of the downstream side of the culvert to 
prevent further undermining of the bottom slab. 

$143,000 
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AV-l09 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 

IMPROVEMENTS 

COST: 

RT 2 & Babauta Rd 

Storm Drain Improvements/ Treatment BMP Improvements (Infiltration Trench) 

At the intersection of Route 2 and Babauta Rd, three homes get flooded, there is no existing drainage 

conveyance system and therefore the formation of pondlng oCqJrs. A swale needs to be added along Route 2 and 

a cross culvert to route runoff to the beach. 

A storm drain system Is needed to collect and convey street runoff from Rte 2 at Baubata under Rte 2. Propose 

100' bioswale placed adjacent to Rte 2, conveying flow to a low point along Rte 2 where a grated catch basin will 

intercept the treated runoff and outlet it through approxlmately 100 feet of 24· RCP placed across Rte 2, 
outleting to a headwall/wingwall structure equipped with a 100 sq ft rip rap energy dissipator located along the 

shoreline. 

$134,000 
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AV-ll0 

LOCATION: RT 2 & Auau Creek 

MITIGATION TYPE: Erosion Control/ Conveyance Maintenance 

SITE ASSESSMENT: A 6'x3' RCB cross culvert routes Agau Creek under Route 2 to Bang! Point Removal of debris/vegetation and of 

accumulated sediment is needed both upstream and downstream. There is a RCB that is clogged with sediment. 

Dredging and riprap along the embankment downstream for approximately SO' towards the beach is needed. 

RECOMMENDED 

IMPROVEMENTS 

COST: 

Recommend a quarter acre of debris removal, 1000 square feet of rip rap channel stabilization placed a distance 

of 50 feet downstream of the culvert and 400 cubic yards of dredging for a distance of SO ft downstream of the 

culvert 

$159,000 
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AV-ll! 

LOCATION: RT 2 & Gaan River 

MITIGATION TYPE: Erosion Controll Conveyance Maintenancel Conveyance Improvements 

SITE ASSESSMENT: A double 6'x4' RCB routes Gaan River under Route 2. Erosion control (riprap) is needed adjacent to the wingwalJ 

structures to prevent further undermining of Route 2. Trash and sediment needs to be removed from channels 

both upstream and downstream. and embankment stabilization (rip rap) is needed. 

RECOMMENDED Recommend placement of new headwalJ/wingwalJ structures upstream and downstream of double 6'x4' RCB and 

IMPROVEMENTS placement of rip rap stabilization along the embankments of the river for a distance of 25 feet upstream and 25 

feet downstream of the culvert (totaling 1000 sq ft of rip rap). A quarter acre of debris removal (upstream and 

downstream of the culvert) is also recommended. 

COST: $177.000 

Appendix C - Page 14 SWDMP 
H14 



( 

( 

AV-llZ 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 
IMPROVEMENTS 

COST: 

Finile Dr 

Erosion Controll Conveyance Maintenance 

Need bank stabilization and deanup at inlet. 10' x S' RCB at Inlet. Bank revetment at outlet side. Encase/protect 
utility line (possibly sewer). 

Erosion control and maintenance to the drainage conveyance system are needed at this site (Fin lie Drive and Rte 
2). A quarter acre of debris removal is needed along with placement of 1000 square foot rip rap embankment 
stabilization for a distance of SO-ft upstream of culvert and placement of a lOO-ftx12-inch concrete encasement 
of an existing sewer line located at the upstream side of the culvert 

$201,000 
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AV-113 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 

IMPROVEMENTS 

COST: 

Orong Circle & Flnile Dr 

Storm Drain Improvements/ Storm Drain Maintenance 

At the end of Orong Circle a low points exists and a 12" RCP cross culvert routes runoff from this low point to a 

natural flow path. This 12" cross culvert is not sufficient to route aU the runoff generated in this area. Along 

Orong Circle a drainage conveyance system needs to be added and route it to the natural flow path. 

Recommend improvements to the existing storm drain system along Orong Circle to stop flooding in street. The 

drainage system should Include approximately 200 LF of ditch located adjacent to the road, routing flow to 2 

grated catch basins located at the low points in the road, connecting to 100'xlS" RCP that will route flow 

adjacent to a private residence to the natural flow path located behind the residence (an easement will most 

likely be required for the lS" RCP). Also recommend one quarter acre debris removal downstream of the lS" RCP 

outlet and placement of headwail/wingwall structure with 100 SF rip rap energy dissipator placed at the outlet of 

th .. stnrm rlr~in. 

$159,000 
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AV·114 

LOCATION: RT 2 & Flnile Creek 

MITIGATION TYPE: Erosion Control! Conveyance Improvements 

SITE ASSESSMENT: A 10'xS' RCB routes Flnile Creek under Rt2. The upstream and downstream headwall and wlngwalls need to be 

replaced. Sediment and debris need to be removed upstream. Stabilization (riprap) of the embankment and 

roadway along Route 2 both In the upstream channels and the downstream channels are needed. A lateral 24" 

RCP culverts runs under Flnile Dr and discharges to Flnile Creek, this culvert needs the removal of debris and 

sediment and the addition of headwalls. 

RECOMMENDED Recommend placement of 2,000 square feet of rip rap channel stabilization along Finile Creek channel 

IMPROVEMENTS embankment for a distance of SD-ft upstream and downstream of cross culvert located at Rte 2 to stabilize the 

channel embankment Also recommend placement of new headwall! wingwall structures at both ends of Flnlle 

Creek Culvert under Rte 2 and for adjacent 24" RCP lateral running along Flnile Drive. 

COST: $349,000 
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AV-llS 

lOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 

IMPROVEMENTS 

COST: 

Tomas Mesa St 

Storm Drain Improvements 

A drainage conveyance system along the street Is not working properly and street floods. Need to depress 

existing grated inlets and replace existing gutters with wider gutters. 

Recommend improvements to the existing storm drain system along Tomas Mesa Street to stop flooding in 

street. The drainage system should include concrete ditches adjacent to the road (4 ditches at 100-ft length) 

routing flow to new grated catch basins at the low point of the 2 sides of the crowned road. The grated catch 

basins should connect to a 100-ft x 24" RCP storm drain that will route the flow to the Finile Creek. Place a 

headwall structure equipped with 100 SF rip rap energy dlsslpator at outlet to river. May require easement to 

route flow to Finile Creek. 

$2S8,000 
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AV-116 

LOCATION: San Vlcente Ave & San Roque St 

MITIGATION TYPE: Storm Drain Improvements 

SITE ASSESSMENT: At the interchange of San Vlcente Ave and San Roque St, four grated inlets exist - one at each corner. There are 

signs of runoff flooding the intersection - possible solution is to have double grated inlets instead of slngle grated. 

RECOMMENDED Recommend improvements to the existing storm drain system at this intersection to stop flooding in street. 

IMPROVEMENTS Recommend adding 4-1QO-ft ditches routing flow to 2 and 2 existing catch basins. Connect the new catch basins 

with the existing catch basins via lQO-ft of 24" RCP. 

COST: $109,000 
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AV-117 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 
IMPROVEMENTS 

COST: 

RT 2 & Salinas River 

Erosion Control/ Conveyance Maintenance 

A 4'x4' RCB cross culvert routes the flow from Salinas River under Route 2. Upstream, there is a trapezoidal 
concrete lined channel discharges to the RCB, there are no Issues present with this channel. Downstream needs 
about 50' of embankment stabilization and debris/sediment removal. 

The downstream channel at this site needs stabilization for the embankment and removal of debris/sediment. 
Recommend a quarter acre of debris removal and the placement of 1,000 square feet of rip rap channel 
stabilization for a distance of 50-ft downstream of the culvert routing Salinas River under Rte 2. 

$143,000 
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AV·U8 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 
IMPROVEMENTS 

COST: 

Erskin Dr 

Storm Drain Improvements! Conveyance Improvements 

Runoff from Erskin Dr and from teacher's housing along Commissioner Charfauros Ct flows down to all the 
streets perpendicular to Erskin Dr (Perry St, Cook St, Eugenio St, Marteres , Osbone St, Bruce St). All the runoff 
needs to be captured and routed along Erskin Dr. Add a v-ditch along south side of Erskin Dr and at each 
intersection route the runoff via cross culverts across to an existing channel that runs along the north side of 
Erskin Dr. This channel begins at CommiSSioner Charfauros Ct and continues along Erskin Dr until it discharges to 
a 6'x3' RCB cross culvert that runs under Rt2. 
Recommend storm drain improvements along Erskin Drive from Commissioner Charfauros Ct to Bruce St 
including: 1) placement of a concrete ditch along south side of Erskin for a distance of 2500 feet, 2) placement of 
50'x24" RCP cross culverts at each intersection (6 total equipped with headwalls) to route flow from conc ditch to 
channel located on opposite side of Erskin, 3) addition of 2 catch basins connecting to 100'x24" RCP storm drain 
at Commissioner Charfauros Ct routed to conc channel located on north side of Erskin. 

$363,000 
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AV-119 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 
IMPROVEMENTS 

COST: 

Father Follard St & Bruce St 

Storm Drain Improvements 

Runoff floods and ponds the north corner at the intersection of Father Follard St and Bruce St. Add a grated 
catch basin and tie into an existing catch basin at the south corner of Father Follard St and Route 2. 

Recommend improvements to the existing storm drain system at this intersection to stop flooding in street. 
Recommend pladng new catch basin on north and south corners of Father Follard and Bruce St connecting to 
100'x24" RCP to exist catch basin on south corner of Father Follard and Rte 2. Place 400-ft ditch adjacent to 
street to convey flow to new catch basins. Also recommend one quarter acre debris removal and placement of 
1000 SF rip rap at outlet of system, downstream of Rte 2. 

$252,000 

Appendix C - Page 22 SWOMP 

( 

H22 



( 

AV-1Z0 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 
IMPROVEMENTS 

COST: 

RT 2 & Father Follard St 

Storm Drain Improvements/ Conveyance Improvements/ Conveyance Maintenance 

At the intersection of Rt2 and Father Follard St, two grated catch basins collect runoff from Route 2 and Father 
Follard St, discharging to a cross culvert under Rt2. The catch basin on the northeast corner is underSized and 
flooding/ponding is created - need to add another grated catch basin. At the downstream end of the cross 
culvert, the receiving channel needs embankment stabilization (rlprap) and debris/vegetation removal. 

Recommend improving the drainage system along Father Follard Drive by repladng the undersized catch basin 
with 2 new catch basins connected by approximately 100 feet of 24" RCP and adding approximately 100' of ditch 

adjacent to road on both sides of the 2 new catch basins. The new system will connect to the existing cross­
culvert under Rte 2. A quarter acre of debris removal downstream of this culvert is needed (in the downstream 
channel). Also recommend placement of 1000 SF of rip rap along the embankments of the downstream channel 
for a distance of approximately 50 feet. 

$252,000 
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AV-l21 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 

IMPROVEMENTS 

COST: 

RT 2 & Erskin Dr 

Conveyance Improvements 

A 6'x3' RCB cross culvert routes runoff collected upstream from Erskin Dr. Upstream, a concrete lined channel 

discharges to a RCB. Downstream, the RCB outlets to a channel, the addition of wingwalls, and stabilization (rip 

rap) of the embankment and roadway are needed. The Elite Bakery building adjacent to the downstream 

channel Is being undermined by runoff from the channel- it needs to be protected with riprap to stop the 

undermining. 

Recommend improvements to the existing drainage conveyance system located mainly on the west side of Rte 2 

(downstream side of 6'x3' culvert at this site). Recommendations include: 1) placement of a new 

headwall/wingwall structure with 100 SF rip rap energy dlsslpator at the downstream side of the 6'x3' culvert. 2) 
placement of 1000' concrete ditch along west side of Route 2 (north of channel) outleting to a grated catch basin 

located upstream of Elite Bakery - catch basin to connect to 50' of 24" RCP routing flow southward to new 

headwall/wingwall structure at channel, and 3) placement of 400 ft long ditch located along west side of Route 2, 
south of channel, outleting to a grated catch basin that connects to 50' of 24" RCP storm drain conveying flow 

northward to headwall/wingwall structure proposed in channel. 

$182,000 
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AV-l22 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 
IMPROVEMENTS 

COST: 

RT 2 & South of Atao Rd 

Erosion Control/ Conveyance Maintenance/ Conveyance Improvements 

A 36" RCP cross culvert runs under Route 2. The upstream and downstream headwalls and wlngwalls need to be 
replace. Vegetation and debris need to be removed In the upstream channel. Add embankment 
stabilization(riprap) along downstream channel. A lateral 24" RCP culvert discharges to the upstream channel to 
the 36" cross culvert. the upstream channel to the 24" RCP needs embankment stabilization(riprap). 

The upstream and downstream headwall/wingwall structures on this site need to be replaced and erosion 
control is needed. Recommend placement of 2,000 square feet of rip rap channel stabilization along channel 
embankments for a distance of 50-ft upstream and downstream of 36" cross culvert located at Rte 2 to stabilize 
the channel embankment. Also recommend placement of new headwall/ wingwall structures at both ends of 
culvert along with a quarter acre of debriS removal within channel. 

$317,000 
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AV-123 

LOCATION: 

MmGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 
IMPROVEMENTS 

COST: 

V T Babauta Lane 

Erosion Controll Conveyance Maintenance 

V T Babauta Lane runs parallel to Togcha River. The river needs embankment stabilization to prevent 
undermining of road. and also needs removal of debris and vegetation. 

Recommend a quarter acre of debris removal and placement of 1.000 square feet of rip rap channel stabilization 
along the embankment of Togcha River adjacent to Baubata Rd (approximately 100 ft in length). 

$143.000 
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AV-124 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 
IMPROVEMENTS 

COST: 

R R CruzSt 

Erosion Control/ Conveyance Maintenance/ Conveyance Improvements 

The Togcha River crosses the R R Cruz St at two locations where two 10'xl0' RCB culverts route the river flow. At 
the upstream RCB, the downstream headwall has cracks and pieces of the structure are failing apart - the 
headwall and wingwalls need to be repaired or replaced. At the same location, a 60" HOPE lateral culvert needs 
a headwall. At both RCB locations, the river needs debris/sediment/vegetation removal and embankment 
stabilization. . 

Recommend placement of new headwall/wingwall structures on the upstream and downstream sides of the 2 
culverts located at the 2 crossings of the Togcha River. Recommend pladng the 60" HOPE lateral through the 
wingwall of the upstream culvert. Also recommend removal of one quarter acre of debris throughout and 
placement of 1,000 square feet of rip rap channel stabilization (for a distance of 10 feet upstream and 
downstream of each culvert). 

$226,000 
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AV-12S 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 

IMPROVEMENTS 

COST: 

Salinas Rd 

Storm Drain Improvements/Storm Drain Maintenance/Treatment BMP Improvements 

Along Salinas Rd there are about four homes that flood due to debris accumulation and overgrown vegetation 

next to the road. Remove debris and vegetation, add swales and culverts along the road, and route the runoff to 

the Togcha river. 

Recommend addition of a storm drain system along Salinas Road to stop flooding of homes. The drainage system 

should indude swales adjacent to the road (2 bioswales at SO-ft length) routing flow to a catch basin at the low 

point in the road. The grated catch basin should connect to a 100-ft x 24" RCP storm drain that will route the flow 

to the Togcha River (at Salinas and Baubata intersection). Place a headwall/wingwall structure equipped with 100 
SF rip rap ener~ dissipator at outlet to river. 

$134,000 
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AV-1Z6 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 
IMPROVEMENTS 

COST: 

RT 2 & Togcha River 

Conveyance Maintenance! Conveyance Improvements 

A double cell RCB routes the Togcha River under Rt2. Overgrown vegetation upstream and downstream need to 
be removed. Upstream there is erosion around the RCB wingwalls, to prevent further undermining of the 
roadway embankment stabilization needs to be added. Downstream, the north embankment needs to be 
stabilized (riprap). A sewer line runs through the RCB, pipe should be concrete encased to prevent any spills. 

Maintenance and improvements to the drainage conveyance system Is needed at this site. A quarter acre of 
debris removal will be needed, 1,000 square feet of rip rap channel stabilization 30 linear feet of concrete 
encasement, and two new headwall/wingwall structures will be needed. 

$235,000 
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AV-1Z7 

lOCA nON: RT 2 & RT 12 

MITIGATION TYPE: Storm Drain Improvements/ Conveyance Improvements 

SITE ASSESSMENT: At the intersection of Route 2 and Route 12 there is pondlng on the two east corners. Add a drainage 

conveyance system and route the runoff to the north along Route 2 to an existing RCB or south to the Togcha 

River. 

RECOMMENDED Recommend addition of a drainage conveyance system at Rte 2 and Rte 12 to eliminate roadside pondlng. The 

IMPROVEMENTS drainage system should indude ditches adjacent to the road (totaling 400-ft length) routing flow to 2 catch 

basins connecting to 200 IF of 24· RCP storm drain equipped with a headwall/wingwall structure with 100 SF rip 

rap energy dissipator at the oudet. The flow will be routed to the Togcha River. 

COST: $252,000 
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AV-UB 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 
IMPROVEMENTS 

COST: 

RT 2 & north of RT 12 

Conveyance Improvementsl Conveyance Maintenance 

North of the Route 2 and Route 12 interchange. there are 3-36' RCP cross culverts that run under Route 2. 
Upstream there is a channel with a rock/concrete embankment that runs adjacent to Bay Dollar Mart and 
adjacent to private properties. Around this area six properties including the store become flooded, berms should 
be added next to the channel to stop the flooding. Both the upstream and downstream channels need removal of 
overgrown vegetation. The downstream channel also has rock/concrete embankments and sediment/debris that 
need to be removed. 

To minimize flooding of adjacent properties, a 20 ft high berm (5 ft wide) Is recommended along both 
embankments of the channel on the upstream side of the culvert for a distance of approximately 100 feet. 
Remove one quarter acre of debris (on upstream and downstream sides of culvert). Place 500 square feet of rip 
rap for berm at the top of embankment on both sides of channel. Replace existing headwall on upstream culvert 
with taller headwalll wingwall structure. 

$15B,000 
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AV-1Z9 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 

IMPROVEMENTS 

COST: 

Storm Drain Improvements/ Storm Drain Maintenance / Conveyance Maintenance 

At the north end of Perino St there are 3-24" RCP cross culverts that run under the street. Both the upstream and 

downstream channels are covered with trash/debris/vegetation that need to be removed .. Add swales along 

Perino and route them to the cross culvert to prevent flooding of the street 

Recommend improvements to the existing storm drain system along Perino to stop flooding in street. The 

drainage system should include concrete ditches or swales adjacent to each side of the crowned road (2 ditches 

at 1000-ft length) routing flow to the triple 24" RCP culvert crossing Perino Street. Also recommend debris 

removal upstream and downstream of the culvert and placement of a 100 SF rip rap energy dissipator at culvert 

inlet and outlet. 

$S6,700 
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AV-130 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 
IMPROVEMENTS 

COST: 

south Perino st 

Storm Drain Improvementsl Conveyance Maintenance 

At the south side of Perino St there is no drainage conveyance system to route roadway runoff. Add a drainage 
conveyance system and discharge it to the proposed drainage conveyance system at the intersection of Route 12 
and Route 2. 

A drainage conveyance system is needed along Perino Street that will route the street runoff to the proposed 
drainage conveyance system at the intersection of Route 12 and Route 2. Recommend placement of two catch 
basins placed at this street's low point connecting to a 24" RCP for 200 linear feet that routes the flow to the 
system at Rte 2 and Rte 12. Also a quarter acre of debris removal Is needed at this site. 

$202,000 
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AV-131 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 
IMPROVEMENTS 

COST: 

Tun Leon Rd 

Conveyance Maintenance! Conveyance Improvements! Treatment BMP Improvements 

Along Tun Leon Rd. there Is one property that becomes flooded· there is no drainage conveyance system along 
this street. Provide a drainage conveyance system along this road. and route it south to the Gaan River. An 
easement will be needed to route the drainage system to the Gaan River. Debris and overgrown vegetation 
needs to be deaned along the street· this is also causing runoff to create flooding. 

Recommend addition of a drainage conveyance system along Tun Leon Road to stop flooding of homes. The 
drainage system should include swales adjacent to the road (2 bioswales at l00-ft length) routing flow to the 
south to a culvert conveyance system consisting of 300' x 24" RCP equipped with 2 headwall!wingwall structures 
outleting to a lDO-ft rip rap energy dissipator at the Gaan River embankment. One quarter AC of debriS removal 
will also be required. 

$337.000 
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ASAN VILLAGE 

AS-l02 

LOCATION: RT 1 & Fonte to Masso River 

MITIGATION TYPE: Coastal Protection 

VILLAGE RANKING 

SITE ASSESSMENT: There is significant costal erosion from Masso River(south) to Fonte River (north). There still some home 

foundations left along the coastline. 

RECOMMENDED 

IMPROVEMENTS 

COST: 

To prevent further shoreline erosion, placement of 50,000 square feet of rip rap coastal stabilization 

(approximately 10-ft in width along the shoreline) from the Fonte River outlet to the Asan River outlet 

(approximately 5000 feet) is recommended. 

$7,030,000 
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AS-l03 

LOCATION: RT 1 & Asan River Bridge 

MITIGATION TYPE: Conveyance Improvements 

SITE ASSESSMENT: Bridge is in good condition, there is no erosion nor debris or overgrown vegetation. On the upstream side of 

the bridge a water main crosses the river, this water line is too low and may cause debris to accumulate on this 

side of the bridge. Water line should be raised. 

RECOMMENDED Recommend replacing the existing 8" DIP Water Main obstructing flow upstream of the existing bridge with a 

IMPROVEMENTS new 8" DIP Water Main (equipped with air release valve) connected to the bridge deck in order to move the 

water line out of the flow path and prevent excessive sediment and debris deposition upstream of the bridge. 

COST: $10,700 
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AS-l04 

LOCATION: RT 1 & Msgnr Jose A Leon Guerrero St 

MITIGATION TYPE: Conveyance Improvement 

SITE ASSESSMENT: At the intersection of Rt1 and Msgnr Jose A Leon Guerrero St three grated inlets are located. Its not clear 

where these inlets outlet to, but they capture runoff from Rtl and from Msgnr Jose A Leon Guerrero St. Two of 

these grated inlets are covered with sediment and debris. Per the FCD Document, a box culvert located here 

must be upsized. 

RECOMMENDED Improvements to the drainage conveyance system at this site are needed. There are three grated inlets 

IMPROVEMENTS located on this site, two of which are covered in debris. Recommend clearing debris and upsizing conveyance 

line (as per the Flood Control Document) to a 6'x4' RCB for 100 linear feet. 

COST: $167,000 
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AS-10S 

LOCATION: Consolation St & Msgnr Jose A Leon Guerrero St 

MITIGATION TYPE: Conveyance Improvements/ Conveyance Maintenance 

SITE ASSESSMENT: Existing 4'x3' RCB under consolidation St needs to be upsized. Upstream channel is heavily vegetated. Channel 

needs to be cleared of vegetation and debris to prevent flooding of street. 

RECOMMENDED The cross culvert at this site needs to be replaced with 100 linear feet of 4'x4' RCB equipped with upstream and 

IMPROVEMENTS downstream headwall structures along with 100 sq ft rip rap stabilization placed upstream and downstream of 

the culvert. Approximately one quarter acre of debris should be removed along the channel. 

COST: $158,000 

H38 
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AS-l06 

LOCATION: Niilo Perdido St & Santa Ana St 

MITIGATION TYPE: Erosion Controll Storm Drain Maintenancel Storm Drain Improvements 

SITE ASSESSMENT: A concrete lined channel discharges to an inlet located behind the sidewalk and this inlet discharges to a double 

grated inlet on the street. There is significant debris and sediment from hillside, the receiving inlet is clogged. 

Erosion control is needed upstream. As per the Flood Control Document, the connecting storm drain needs to 

be replaced with a lOO'x24" RCP. 

RECOMMENDED 

IMPROVEMENTS 

COST: 

Erosion control, maintenance and improvements to the storm drain system are needed at this site. A quarter 

acre of debris removal and placement of one acre of hydromulch with bonded fiber matrix is recommended 

along the hillside to eliminate further sedimentation and clogging of the downstream inlet. As per the Flood 

Control Document, the connecting storm drain needs to be replaced with a 100'x24" RCP. 

$170,000 
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AS-l07 

LOCATION: West San Carlos Ct & Msgnr Jose A Leon Guerrero St 

MITIGATION TYPE: Storm Drain Improvements 

SITE ASSESSMENT: Existing drainage conveyance system along West San Carlos Ct needs to be upsized, there are signs of street 

flooding. 

RECOMMENDED Improvements to the storm drain at this site are needed. The existing drainage system needs to be upsized to a 

IMPROVEMENTS 30" RCP conveyance system (per FCD) for 1,000 linear feet and two catch basins are proposed to eliminate 

existing street flooding issues. 

COST: $1,170,000 
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AS-l08 

LOCATION: Santa Ana St & Santa Ana lane 

MITIGATION TYPE: Erosion Control/ Conveyance Improvements/ Conveyance Maintenance 

SITE ASSESSMENT: An existing 18" Cross culvert crossing Santa Ana St is capturing runoff from hillside. The upstream culvert has a 

headwall that is submerged in water and debris. Hillside is heavily vegetated, and there are signs of erosion. 

Hillside needs to be stabilized for erosion and a debris basin should be added to the upstream side of the cross 

culvert to prevent clogging of pipe, possible the cross culvert should be upsized. 

RECOMMENDED 

IMPROVEMENTS 

COST: 

The cross culvert at this site needs to be replaced with 100 linear feet of 3'x3' RCB equipped with headwalls 

upstream and downstream and 100 sq ft rip rap stabilization downstream of the culvert. Approximately one 

quarter acre of debris should be removed along the channel. Recommend placement of hydromulch w/ a 

bonded fiber matrix over approximately 1 acre of the adjacent hillside. 

$170,()()() 
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AS-l09 

LOCATION: Sen Juan Tim Tovas St & Msgnr Jose A Leon Guerrero St 

MITIGATION TYPE: Conveyance Improvements/ Conveyance Maintenance 

SITE ASSESSMENT: An existing 18" RCP culvert discharges to a channel located between Sen Juan Tim Tovas St and Msgnr Jose A 
Leon Guerrero St. Possible this culvert outlets runoff from Msgnr Jose A Leon Guerrero st. This culvert should 
be replaced with a 3'x3' RCB. The culvert is in good shape and its not causing any erosion along the channel 
embankment, but possibly is undersized and should be replaced at least with a 3'x3' RCB. There are signs of 
flooding of the channel, there is debris along the sides of the channel embankments. 

RECOMMENDED 
IMPROVEMENTS 

The cross culvert at this site needs to be replaced with 100 linear feet of 3'x3' RCB equipped with downstream 
headwall and 100 sq it rip rap stabilization downstream of the culvert. Approximately one quarter acre of 
debris should be removed along the channel. 

COST: $87,000 

H42 
Appendix C - Page 42 SWDMP 

c 



( 

( 

AS-ll0 

LOCATION: Msgnr Jose A Leon Guerrero St & Asan River 

MITIGATION TYPE: Conveyance Improvements 

SITE ASSESSMENT: There is 30" RCP culvert outleting to the Asan river, just north of the Asan River bridge over Msgnr Jose A Leon 

Guerrero st. This culvert and headwall are in good shape, and there are no signs of erosion around outlet, 

needs to be replaced with a 3'x3' RCB. The existing 30" RCP is undersized. 

RECOMMENDED The culvert at this site needs to be replaced with a 3'x3' RCB for 200 linear feet equipped with upstream and 

IMPROVEMENTS downstream headwall structures outleting flow to a 100 square foot rip rap energy dissipator. 

COST: $156,000 

H43 
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AS-ll1 

LOCATION: RT 1 & Church of Christ 

MITIGATION TYPE: Erosion Controll Conveyance Maintenance 

SITE ASSESSMENT: A 24" to 36" cross culvert with headwall crosses Route 1. The upstream side lies next to the Church of Christ. 

RECOMMENDED 

IMPROVEMENTS 

COST: 

Also the upstream side is covered with debris and overgrown vegetation, there is erosion along the toe of the 

hillside behind the church which runoff flows towards this cross culvert. Possibly this area also floods due to 

the clogged cross culvert. Debris and overgrown vegetation need to be cleared, and sediment control 

implemented on hillside and possibly a sediment basin added upstream of the cross culvert entrance. 

Recommend placement of hydromulch wi a bonded fiber matrix over approximately 1 acre of the hillside 

behind the church in an effort to control mass erosion that contributes to sedimentation in the downstream 

culvert. Also recommend maintenance in the channel upstream of the culvert in the form of 1/4 acre of debris 

removal (and sediment removal in the existing culvert). Recommend adding headwall and wingwall structure to 

upstream side of culvert to alleviate potential erosion at culvert inlet. 

$101,000 
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AS-112 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 
IMPROVEMENTS 

COST: 

RT 1 & Fonte River 

Erosion Controll Conveyance Maintenance I Conveyance Improvements 

Fonte River bridge along Rtl with signification erosion on the upstream side of the bridge, with accumulated 
debris and sediments. The upstream river embankment needs to be stabilized with riprap and debris removed. 
At this location next to the river on the east side lies Pigo Catholic cemetery, the river is eroding the cemetery 
and either the channel needs to channelized or riprap or gabions placed to prevent any further erosion. 

To prevent further erosion, 1 acre of debris removal followed by rip rap channel stabilization 250 feet upstream 
and 50 feet downstream of Fonte River Bridge is required (totaling approximately 10,000 SF Rip Rap 
Stabilization). 

$142,000 

H45 
Appendix C - Page 45 SWDMP 



BV-l0l 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 

IMPROVEMENTS 

COST: 

BARRIGADA VILLAGE 

Manibusan Rd 
• 
Storm Drain Improvements/ Treatment BMP Improvements 

Runoff flood s one property, existing infiltration trench can't handle volume of runoff. Need to maintain existing 

infiltration trench. 

Recommend placement of a 200 linear foot infiltration trench adjacent to the existing infiltration trench along 

with maintenance of the existing infiltration trench to enable proper infiltration. 

$19,600 
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BV-l02 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 
IMPROVEMENTS 

COST: 

RT 16 & Cepeda Way 

Storm Drain Improvements 

Along Rt16, adjacent to Cepeda way, there is an existing concrete ditch that runs parallel to Rt16, a portion of this 
ditch was covered with a concrete slab and a few openings left on top. Need to remove concrete top and 
replaced it with a metal grate (or replace system with a storm drain system with 3 catch basins and pipeline to 
outlet offsite). The existing concrete slabs prevents maintenance of the ditch and also does not allow runoff to 
enter ditch orooertv. 
Recommend replacement of the existing concrete drainage structure located along Route 16 adjacent to Cepeda 
Way with three catch basins connecting to a 24" RCP (approximately 100 linear feet in length) connecting to the 
existing Rte 16 storm drain via a manhole structure. 

$45,200 
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BV-l03 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 

IMPROVEMENTS 

COST: 

RT16&261C 

Storm Drain Improvements 

Cross Culvert under RU6 should carry flow from west to east, but most of the flow does not cross the street and 

continues flowing south along RU6. Modify/add catch basins on upstream side of culvert to route flow to the 

east more efficient. 

Recommend improvements to the storm drain conveyance system along Rte 16, connecting to the existing cross­

culvert. Improvements include placement of 2 catch basins north of the cross-culvert, connecting to 

approximately 100' of 24" RCP routing flow southerly to the upstream side of the culvert, outletlng through a 

headwall/wingwall structure and 100 SF rip rap energy dlssipator. 

$137,000 
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BV-l04 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 
IMPROVEMENTS 

COST: 

RT 16 & North Sabana 

Storm Drain Improvements 

At the intersection of Rt16 and North Sabana pondlng Is created. There are two existing catch basins along North 
Sabana, but this is not sufficient and looks to be undersized. Add an additional grated catch basin along North 
Sabana on the north side of road, add an overslde drain to the existing catch basin on the south side of North 
Sabana, and add two catch basins along RT16 east side to prevent flooding of area. 

To prevent further roadway flooding, recommend placement of an additional grated catch basin along North 
Sabana on the north side of road adjacent to the intersection with Rte 16, add an overside drain leading to the 
existing catch basin on the south side of North Sabana, and add two catch basins along the east side of Rte16 
(along with approximately 100 LF of roadside ditch routing surface runoff to catch basins). Connect proposed 
catch basins to existing storm drain system using 100'x24" RCP. 

$117,000 
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BV-l0S 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 

IMPROVEMENTS 

COST: 

RT 16 & Mobil Gas Station 

Conveyance Improvements 

A cross culvert under Rt16 carries flow from the east to the west where a property is being developed. Upstream, 

a headwall and wingwalls should be added to existing cross culvert. Downstream, the new development will build 

a structure to route flow to the north. 

Two new headwall/wingwall structures should be added to the existing cross culvert on this site, outleting flow 

through a 100 square foot rip rap energy dissipator. This will route the flow to the north. 

$48,100 
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BV-l06 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 
IMPROVEMENTS 

COST: 

RT 16 & North Sabana 

Storm Drain Improvements 

Private property off route 16. Property gets flooded by upstream runoff, a new development upstream has 
increased runoff discharging to private property. Need to add a drainage conveyance system. 

Recommend placement of a storm drain system along Rte 16 to prevent flow from entering North Sabana. Two 
catch basins should be placed along Rte 16 (upstream and downstream of the entrance to N Sabana), connecting 
to a 24" RCP for 100 linear feet equipped with a headwall/wlngwallstructure, outletlng the flow through a 100 
square foot rip rap energy dlsslpator placed adjacent to Rte 16. 

$137,000 
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BV-l07 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 

IMPROVEMENTS 

COST: 

Rosario Loop Rd & Pangelinan Way 

Storm Drain Improvements/ Treatment BMP Improvement 

Rosario Loop Is off Pangelinan Way and adjacent to the airport. This is a new development and street is not 

paved yet -It has a gravel surface. Three homes get flooded. A future cul-de-sac within the loop will be an ideal 

location to build an infiltration basin or an infiltration trench. 

Recommend placement of a 200'x200' infiltration basin at this site along with a drainage system along Rosario 

Loop. Two catch basins should be placed along the street to intercept and convey flow to a 24" RCP for 100 linear 

feet, outletlng to a headwall/wingwall structure and a 100 square foot rip rap energy dissipator placed at the 

infiltration basin. Recommend placement of 100 LF of ditch along each side of the crowned roadway to convey 
flow to orooo.pll r;lt,.h h".io • . 

$479,000 
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BV·I08 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 
IMPROVEMENTS 

COST: 

RT8&RT16 

Erosion Controll Conveyance Maintenance 

Homes In the area along Rt8 and east of Rt16 get flooded. On the south side of Rt8 a berm keeps water from 
flowing south and floods all this area, under the berm there is a 8" pipe but this Is not sufficient to drain all this 
area. There Is also a cross culvert under the road but Is not sufficient. Need to add a drainage conveyance system 
to prevent flooding of private properties and roadway. 

Recommend improvements to the storm drain conveyance system along Rte 8, at the existing cross-culvert 
located east of Rte 16. Improvements include replacement of existing culvert with 50'x36" RCP equipped with 
upstream trash rack and downstream wlngwall with 200 SF rip rap energy dissipator outleting to a new 2oo'x2oo' 
infiltration basin (located along the south side of Rte 8 approximately SO feet east of culvert). A quarter acre of 
debriS removal Is also needed. 

$514,000 
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BV-l09 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 

IMPROVEMENTS 

COST: 

UzamaSt 

Storm Drain Improvements/Treatment BMP Maintenance 

At the end of Llzama St there is a Cul-de-Sac where a temporary basin was created to take care of the flooding 

generated by the new development. Since this basin Is at the low point, this temporary should be made into a 

permanent infiltration basin, need to acquire right of way for basin and for an access road to basin. 

Recommend making temporary infiltration basin Into permanent infiltration basin to be owned and maintained 

by DPW (requires ROW acquisition and fencing for 800 linear feel around perimeter of the existing infiltration 

basin). 

$21,SOO 
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BV·ll0 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 
IMPROVEMENTS 

COST: 

RT10& RT8 

Conveyance Improvements/ Conveyance Maintenance I Treatment BMP Maintenance 

Along RtlO east side and south from Rt8 an infiltration basin has become a permanent wet basin. The infiltration 
basin is not draining the runoff anymore and has become a permanent lake and habitat for endangered species. 

The infiltration basin along Route 10 and south of Route 8 no longer drains the runoff and has turned into a 
permanent lake/habitat for endangered species. This area needs a quarter acre of debris removal and 
approximately 1,000 cubic yards of dredging (cut). In order for the maintenance to occur, an agreement between 
DPWand DFWwill most likely be required. 

$48,700 
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BV-111 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 

IMPROVEMENTS 

COST: 

Vietnam, Veterans Highway (RT 10) 

Conveyance Improvements / Conveyance Maintenance 

Along the west side of RUO an inlet to a cross culvert has been plugged, and another inlet to a cross culvert at an 

adjacent property is not sufficient to route all the runoff to the east side of Rt10 thus flooding these properties. 

Need to unplug existing cross culvert. 

Recommend placement of a storm drain system along Rte 10 connecting to the existing cross culvert Including 

placement of 2 new catch basins along the west side of Rte 10 connecting to 100 LF of 24" RCP outleting to 

existing cross-culvert. Also recommend placement of a headwall/wingwall structure to the inlet of the existing 

cross-culvert along with 100 sq ft of rip rap to prevent further sedimentation of the culvert. 

$137,000 
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BV-llZ 

LOCATION: 

MITIGAnON TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 

IMPROVEMENTS 

COST: 

San Antonio St & Rte 10 

Erosion Control/ Storm Drain Maintenance/ Storm Drain Improvements/ Treatment BMP Improvements 

Runoff from Route 10 discharges to this street and floods homes. 

Recommend placement of a storm drain system along Rte 10 to prevent flow from entering San Antonio Street. 

Two catch basins should be placed along Rte 10 (upstream and downstream of the Intersection with San Antonio 

Street), connecting to a 24" RCP for 100 linear feet equipped with a headwall/wingwall structure, outletlng the 

flow through a 100 square foot rip rap energy dlssipator and to a 200' long infiltration trench placed adjacent to 
Rt .. ,O. 

$157,000 
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BV·113 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 

IMPROVEMENTS 

COST: 

UngkuJu St 

Storm Drain Improvements/ Treatment BMP Improvements 

Possible location for an infiltration basin or trench, this at a low point. 

Recommend placement of storm drain system in Ungkulu Street to assist in flood preventIon along the street, 

outleting to an infiltration trench (200' long) adjacent to the low point in the street. Propose intercepting 

roadway flow vIa catch basins (1 located on each side of the street) connected by 24" RCP (estimated length of 

100-ftl outletlng to headwall/wingwall structure and 100 SF rip rap energy dissipator located immediately 

upstream of proposed infiltration trench. 

$45,800 
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BV-11S 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 
IMPROVEMENTS 

COST: 

Westbrooks St 

Storm Drain Improvements/Treatment BMP Improvements 

7 homes get flooded need to add a infiltration basin to take care of the runoff. 

Recommend placement of a 200'x200' infiltration basin at this site along with a drainage system along 
Westbrooks Street. Two catch basins should be placed at the street's low points to intercept and convey flow to 
a 24" RCP for 100 linear feet, outleting to a headwall/wlngwall structure and a 100 square foot rip rap energy 
dlsslpator placed at the infiltration basin. 

$479,000 
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BV·116 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 

IMPROVEMENTS 

COST: 

Umitiaco St 

Storm Drain Improvements/Treatment BMP Improvements 

An existing Infiltration basin overtops and floods homes. Also concentrated flow entering the basin is eroding 

embankment next to a home. Erosion control needs to be provided to embankment next to private property, and 

basin needs to be resized to take care of all the runoff without flooding properties. 

Homes at this site become flooded due to an existing infiltration basin that overtops. Recommend placement of 

two 200-ft long infiltration trenches (or widening of the infiltration basin by 10-ft if right of way permits) along 

with rip rap added to the sides of the existing basin where erosion is occurring. 

$39,100 

Appendix C • Page 60 SWDMP 

( 

H60 



( 

( 

BV·117 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 

IMPROVEMENTS 

COST: 

RTlO 

Storm Drain Maintenance 

There is a natural basin on side of RUO, on the opposite side there is a cross culvert that needs to be maintained 

to prevent roadway flooding. 

In order to promote proper drainage and conveyance of flow through culvert, recommend placement of a new 

headwall/wingwall structure equipped with trash rack to inlet of cross-culvert at this site. 

$20,400 
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BV-11S 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 

IMPROVEMENTS 

COST: 

Anderson St 

Storm Drain Improvements 

Existing grated channel needs to be dredged and cleared of overgrown vegetation to prevent flooding of street, 

also existing cross culvert upstream from this channel needs to be cleaned of any debris and headwall and 

wingwalls added. 

Recommend placement of storm drain system in Anderson Street to assist in flood prevention along the street, 

outleting to existing channel that needs sediment removal (approximately 100 CY). Place 2 catch basins at the 

street's low point connecting to a 24" RCP (approximately 100 linear feet), routing flow to adjacent channel. 

Storm drain system should outlet into channel via a 100 square foot rip rap energy dissipator. Place 

headwall/wingwall structure at outlet of existing culvert located at upstream end of channel. 

$137,000 
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BV·119 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 
IMPROVEMENTS 

COST: 

Leyang Rd & Manibusan Ln 

Storm Drain Improvements/Treatment BMP Improvements 

A house on the north side of Leyang Rd, east from Manibusan Lane gets flooded due to a cross culvert that is 

plU88ed downstream. The street pavements has collapsed and there are ponding. two signs that the cross culvert 
has collapsed. Need to replace the cross culvert and need to replace the catch basin upstream with a grated 
catch basin, downstream right-of-way needs to be acquired to route the outlet through a private property. 

A drainage conveyance system is needed along Leyang Rd to prevent future flooding of the street and 
surrounding private properties. Recommendations include placement of grated catch basins connected by SO LF 
of 24" RCP, with runoff conveyed through an additional SO LF of 24" RCP equipped with headwall/wingwall 
structure at outlet and 100 SF rip rap energy dissipator to natural flow path {easement may be required for this 
last sellment of convevance linel. 

$137,000 
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BV-UO 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 
IMPROVEMENTS 

COST: 

#415 levang Rd 

Storm Drain Improvements! Treatment BMP Improvements 

A catch basin discharges to a swale which outlets to a private property(#415 Levang Rd) which gets flooded. 

To prevent further ponding at this site, a 200 linear foot infiltration trench should be placed at the outlet of the 
swale located adjacent to 415 Levang Rd. 

$19,600 

Appendix C - Page 64 SWDMP 

(' 

H64 



( 

BV·121 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 
IMPROVEMENTS 

COST: 

Leon Guerrero & Leyang Rd 

Storm Drain Improvements/ Treatment BMP Improvements 

A house gets flooded and as a temporary solution a berm was built to prevent flooding. Across the street, a 
wetland is located. To prevent flooding of the house, an Infiltration trench should be built parallel to the berm. 

To prevent further flooding. two 200' long Infiltration trenches (one on each side of the crowned street) are 
recommended. 

$39,100 
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BV·1ZZ 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 

IMPROVEMENTS 

COST: 

Leon Guerrero 

Erosion Control/Treatment BMP Improvements 

At the end of Leon Guerrero St, an infiltration basin exists. A side of the basin has been eroded and the basin 

fence has collapsed - need to stabilize erosion with rip-rap. 

To prevent further erosion and damage to the existing infiltration baSin, rip rap stabilization of approximately 

1000 SF is recommended along the embankment where erosion is occurring. 

$141,000 
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BV-124 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 
IMPROVEMENTS 

COST: 

Ungaguan Place 

Conveyance Improvements 

Existing concrete lined channel needs to be re-built to keep area from flooding - the existing channel was 
damaged and, since sections have collapsed, Is not functioning properly. 

To prevent further flooding of the roadway, the existing rectangular concrete lined channel at this site needs to 
be re-built. Recommend replacement of entire channel estimated at 10' width and 5' height for a distance of 200 
linear feet. 

$79,800 
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BV-125 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 
IMPROVEMENTS 

COST: 

Captain Reyes & Ungaguan Place 

Erosion Control! Conveyance Maintenance 

At the intersection of Captain Reyes Way and Ungaguan Place runoff from the street is collected by a catch basin 
located on the private property. Runoff from this catch basin is routed to a low area behind the property, need to 
work on doing a land exchange in order to use that low area as a infiltration basin. Area needs significant erosion 
control and debris removal. 

Recommend making existing low area into permanent infiltration basin (will require ROW through possibly a land 
exchange) and improve site through 1/4 acre debris removal and applying site with hydroseed and bonded fiber 
matrix where erosion is occurring (approximately 10,000 sq ft). 

$112,000 
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BV-1Z6 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 

IMPROVEMENTS 

COST: 

Captain Reyes 

Storm Drain Improvements/ Treatment BMP Improvements 

Along the middle of Captain Reyes Way on both sides of the street, flooding exists. On the east side of the road 

there are existing infiltration trenches that are not working properly. Need to build new infiltration trenches 

along both sides of the street. 

To prevent further flooding. two new 200' long infiltration trenches (one on each side of the crowned street) are 

recommended. 

$19,600 
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BV-IZ7 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 

IMPROVEMENTS 

COST: 

Canada Toto Loop Rd & Dodo St 

Storm Drain Improvementsl Treatment BMP Improvements 

An infiltration gallery is located where a baseball field used to be, but is not working properly and Is causing 

flooding. New infiltration gallery needs to be built, and needs to be maintained in order to function properly. 

To prevent further flooding. two new 200' long Infiltration trenches (one on each side of the crowned street) are 

recommended to replace existing infiltration trench located at baseball field. 

$39,100 
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BV-US 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 
IMPROVEMENTS 

COST: 

Lujan Way 

Erosion Control/ Conveyance Maintenance 

Two Concrete channels along Lujan Way need debris and vegetation removal. There is erosion around headwalls 
and side of channel embankment, they need erosion control(riprap). 

To prevent further erosion and possible damage to the existing headwalls and channel embankment, 1/4 acre of 
debris removal fOllowed by rip rap channel stabilization around headwalls and at top of concrete channel 
(estimated at approximately 1000 SF of rip rap) is recommended. 

$143,000 
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BV-129 

LOCATION: Canada Toto Loop Rd 

MITIGATION TYPE: Conveyance Improvements 

SITE ASSESSMENT: A cross culvert located at the low point of Canada Toto Loop Rd is undersized for the amount of runoff that is 

routing. Cross culvert needs to be upsized. 

RECOMMENDED The culvert located at the low point of Canada Toto Loop Rd needs to be upslzed to a 36" RCP for 100 linear feet. 

IMPROVEMENTS 

COST: $122,000 
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BV-130 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 
IMPROVEMENTS 

COST: 

RT 8 & San Vicente Dr 

Erosion Controll Conveyance Improvements/ Conveyance Maintenance 

Two catch basins on Route 8, just west of San Vicente Dr get dogged often and Route 8 gets flooded. One of the 
catch basins in in the center of one lane, and probably not capturing runoff. Need to cap the catch basin located 
in the middle of the lane, and need to add an additional catch basins along the shoulder of the roadway to 
capture more runoff and prevent flooding of the roadway. 

There are two catch basins on Route 8 that often become dogged causing Route 8 to become flooded. Two new 
catch basins to capture runoff need to be placed along the shoulder of the roadway and the existing catch basin 
located in the middle of the roadway needs to be capped. A quarter acre of debris removal is also needed. 100'x 
24" RCP connecting to the newly placed catch basins is also required. The outlet should be equipped with a 
headwall/wingwall structure outleting flow to a 100 square foot rip rap energy dissipator. 

$142,000 
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BV-131 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 

IMPROVEMENTS 

COST: 

RT 8 & 1000' West of RT 16 

Storm Drain Improvements/ Treatment BMP Improvements 

This area of Route 8 floods, there are no drainage system visible along this stretch of the roadway. Need to add a 

drainage conveyance system and route runoff to the airport. 

Route 8 at this site floods. Two new catch basins need to be placed along Rte 8 (approximately 1000 feet west of 

Rte 16) at the road's low pOint to intercept and route runoff through a new 24" RCP for 100 linear feet, conveying 

flow to a headwali/wingwali structure and a 100 square foot rip rap energy dlsslpator outleting toward the 

airport. 

$137,000 
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BV·13Z 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 
IMPROVEMENTS 

COST: 

San Roque Drive 

Storm Drain Improvementsl Treatment BMP Improvements 

There is flooding of the street, created by the raised driveway at 196 San Roque OR. Because of this the Santos 
family property gets flooded. Need to add a drainage conveyance system to prevent water from ponding and 
flooding private property. 

To prevent further flooding. two 200' long infiltration trenches (one on each side of the crowned street) are 
recommended at this site along San Roque Drive. 

$39,100 
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BV·133 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 

IMPROVEMENTS 

COST: 

As Chena Place 

Storm Drain Improvements! Treatment BMP Improvements 

An existing infiltration trench is not working property and also may not be enough to take care of the street 

runoff. A property gets flooded. Should extend length of infiltration trench and also maintain trench. 

Recommend placement of a 200 linear foot infiltration trench adjacent to the existing infiltration trench along 

with maintenance of the existing infiltration trench to enable proper infiltration. 

$19,600 
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BV-l34 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 
IMPROVEMENTS 

COST: 

RT 16 & South Sabana 

Storm Drain Improvements/Treatment BMP Improvements 

Northeast corner of interchange shows signs of ponding. There may be enough right of way to place an 
infiltration trench to take care of runoff. 

To prevent further ponding at this site, a 200 linear foot infiltration trench should be placed along the edge of 
pavement at the NE corner of the intersection of Rte 16 and S Sabana. 

$19,600 
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BV-136 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 

IMPROVEMENTS 

COST: 

RT 16 & Pedang St 

Storm Drain Improvements 

Along the east side of Rt16 a series of graded ditches and 24" RCP culverts coliect and route runoff generated 

along Rt16. There are signs of flooding along the road shoulder, ditches and culverts need to be upsized. 

Recommend Improvements to the storm drain system located along the east side of Rte 16 at Pedang Street 

including replacement of 24" culverts with 36" RCP culverts equipped with upstream and downstream 

wingwali/headwali structures (estimated culvert length" 100 LF and number of wingwali/headwali structures,,",), 

and improvement of existing ditches located between culvert structures (approximatelv 200 LF of ditch along the 

Rte 16 edlle of oavementl. 

$192,000 
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BV-137 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 

IMPROVEMENTS 

COST: 

RT10& RT8 

Storm Drain Improvements 

At the southeast comer of RtlO and Rt8 intersection there are signs of pondlng(76 Gas Station) and the ponding 

continues south along RUO east side. Need to add a drainage conveyance system added along RUO and route it 

to the existing Infiltration basin located next to RtlO. 

To prevent roadway flooding, two catch basins need to be placed along the east side of Rte 10, south of Rte 8, 

routing flow to the existing Infiltration basin located south of the 76 gas station. The catch basins will connect to a 

24" RCP for 100 linear feet, routing the runoff to a headwall!wingwall structure and a 100 square foot rip rap 

energy disslpator located at the infiltration basin. 

$137,000 
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BV·138 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 
IMPROVEMENTS 

COST: 

RT 8 & Church of Jesus Christ of Latter Day Saints 

Storm Drain Improvements 

A storm drain Manhole cover in the middle of Rt8 pops out open when it rains. 

Recommend upsizing Rte 8 storm drain system in vidnity of manhole (assume 100 LF of 36" RCP to replace 
existing storm drain in area). 

$122,000 
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BV-139 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 

IMPROVEMENTS 

COST: 

RT8& RT33 

Storm Drain Improvements 

At the interchange of Rt8 and Rt33 some of the runoff flows towards the southeast corner where this area 

functions as an Inflltratlon basin. Need to add spillways along the edge of pavement to prevent ponding or re­

grade area to prevent ponding. 

To prevent further pondlng at this site, one AC spillway, a 100 linear foot ditch that outlets flow through a 100 

square foot rip rap energy dissipator is needed. 

$20,700 
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BV-l40 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 

IMPROVEMENTS 

COST: 

Punzalan St 

Storm Drain Improvements/Treatment BMP Improvements 

Along Punzalan St above Rtl needs to add percolation basins to minimize the amount of runoff that flows down 

to Rtl near Pizza Hut. 

Recommend placement of a 200'x200' infiltration basin along Punzalan Street to minimize runoff that flows 

downstream to Tamuning Drainageway. 

$342,000 
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CHALAN PAGO VILLAGE 

CP-l0l 

LOCATION: Chalan Famha & Leo Palace 

MITIGATION lYPE: Erosion Control/ Storm Drain Improvements/ Treatment BMP Improvements 

SITE ASSESSMENT: Bridge leading to Cruz residence needs guardrail. Debris from channel along road causes flooding, this channel 

is tributary to Chaot river. Road is eroded is not paved, need right-of-way to add drainage conveyance systems 

along road. 

RECOMMENDED 

IMPROVEMENTS 

COST: 

Recommend storm drain system along Leo Place at Ch Famha, routing flow to channel adjacent to Ch Famha. 

Recommend swale along Leo Palace (400 LF total) routing flow to double 24" RCP. The double 24" RCP should 

be equipped with headwall/ wingwall structures (upstream and downstream) and convey the flow for 

approximately SOO LF to channel adjacent to Ch Famha. Channel will require 1/4 acre debris removal and 200 

sq feet of rip rap placed at the pipeline outlet for erosion control. 

$555,000 

H83 
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CP-l02 

LOCATION: Victoriano Road & Dero Road 

MITIGATION TYPE: Storm Drain Improvements/Treatment BMP Improvements 

SITE ASSESSMENT: At the end of Victoria no Road, three homes probably get flooded. Need to add swale to carry the flow along 

the road to the end of the road. 

RECOMMENDED 

IMPROVEMENTS 

Recommend placement of a storm drain system along Victoria no Road with a ditch on both sides (200' on each 

side) of the street routing flow to grated catch basins placed on both sides of street at the street's low point. 

The two catch basins will connect to a 24" RCP for 100 linear feet conveying flow to the end of the road, 

outletlng through a headwall/wingwall structure to a 100 square foot rip rap energy dissipator. 

COST: $140,000 

H84 
Appendix C - Page B4 SWDMP 

( 

( 



( 

( 

CP-l03 

LOCATION: Ramirez Drive & Judge Sablan St 

MITIGATION TYPE: Storm Drain Improvements / Conveyance Improvements 

SITE ASSESSMENT: A culvert from the school was discharging to a private property, the property has been raised and the culvert 

outlet clogged. Add a junction structure at the end of the culvert and route the flow with culvert along the 

north of Ramirez Dr to the intersection with Judge Sablan St where an existing cross culvert is located. 

RECOMMENDED Recommend storm drain improvements at Ramirez Drive including placement of 400 LF of ditch placed along 

IMPROVEMENTS the north of Ramirez Drive with placement of two catch basins (one at Judge Sablan Street cross-culvert and 

one connecting to culvert located along the school (where the culvert has been plugged), connected by 500' of 

24" RCP. Also, place 1 headwall/wingwall structure and 100 SF rip rap at the existing school culvert inlet to 

control erosion that was observed at the upstream side of the culvert. 

COST: $517,000 
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CP-l04 

LOCATION: Dero Rd & RT 4 

MITIGATION TYPE: Storm Drain Improvements Storm Drain Maintenance 

SITE ASSESSMENT: This intersection gets flooded, need to add drainage conveyance systems. 

RECOMMENDED The intersection of Dero Road and Route 4 gets flooded. This site needs a drainage conveyance system. A 

IMPROVEMENTS quarter acre of debris needs to be removed, 2 catch basins should be place at the street's low points to capture 

flow that will travel through a 24" RCP for 100 linear feet, leading to one headwall/wingwall structure, 
outleting through a 100 square foot rip rap to a 400 linear foot ditch. 

COST: $142,000 
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CP-l0S 

LOCATION: Gogue Drive 

MITIGATION TYPE: Storm Drain Improvements 

SITE ASSESSMENT: This street is located in the flooding zone, and homes get flooded. There is no drainage conveyance systems. 

Need to build drainage conveyance systems to route flow to Chaot river. 

RECOMMENDED Recommend placement of a storm drain system in Gogue Drive to intercept and convey flow to Chaot river. 

IMPROVEMENTS Place ditches along both sides of the crowned road (200 LF each side) conveying flow to two grated catch 

basins located at the low point in the road, connecting 600 linear feet of 24"/ 36" pipeline. The new pipeline 

should route flow to a headwall/wingwall structure outleting to a 100 square foot rip rap energy dissipator at 

the Chaot River. 
COST: $765,000 
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CP-l06 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 

IMPROVEMENTS 

COST: 

Chalan Totot & RT 4 

Storm Drain Improvements 

At low point of Chalan Totot Street, the private owner built a berm to keep flow on the street Runoff from Rt4 

flows to this street. Water continues to flood this property and the property behind along Nakie St. Need to 

add a drainage conveyance system to collect runoff at low point and route it through these two private 

properties toward Nakie Street where an existing drainage conveyance system exists. Need to acquire an 

easement for the conveyance drainage system. 

Recommend placement of a storm drain system along Chalon Totot St with a ditch on both sides (200' on each 

side) of the street routing flow to grated catch basins placed on both sides of street at the street's low point. 

The two catch basins will connect to a 24" Rep for 100 linear feet and a 36" RCP for 500 linear feet, placed 

along the right of way between 2 properties (may require easement if one does not exist already) conveying 

flow to Nakie Street. Along Nake, the pipe will connect to an existing ditch via an outlet equipped with a 

headwall!wingwall structure and a 100 square foot rip rap energy dissipator. 

$765,000 
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CP-107 

LOCATION: Nakie St & RT 4 

MITIGATION TYPE: Conveyance Improvements/ Storm Drain Improvements 

SITE ASSESSMENT: At the low point of this street a private property floods, flow from Rt4 also flows to this area. The property has 

a 36" Cross culvert at the north side of the property. This cross culvert carries flow to an earthen channel along 

Nakie St which eventually discharges to Apusento Garden development. 

RECOMMENDED Recommend improvement of the storm drain system along Nakie Street including placement of ditches 

IMPROVEMENTS (approximately 50-ft each) on both sides of the street to intercept and convey roadway runoff to 2 grated catch 

basins located at the street's low point (on both sides of the street). The catch basins should connect to a new, 

lOO'x 36" RCP storm drain placed in the street that outlets to a concrete channel located at the downstream 

side of the existing 36" RCP culvert. The channel will route the flow along Nakie to an existing channel located 

immediately upstream of the Apusento Garden Development. 100 SF of rip rap should be placed at the outlet 

to the existing channel (which runs perpendicular to Nakie Street). 

COST: $154,000 
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CP-l08 

LOCATION: Chalan Apusento & Maimai St 

MITIGATION TYPE: Conveyance Improvements/ Storm Drain Improvements 

SITE ASSESSMENT: Apusento Garden development is blocking the natural flow from the Nakie St drainage system. Within the 

complex, a drainage system needs to be built to carry the runoff from Nakie to discharge to Rt 1S. 

RECOMMENDED The natural flow from the Nakie Street drainage system is being blocked by the Apusento Garden development 

IMPROVEMENTS slightly downstream of the existing channel outlet for the Nakie Street drainage system (see CP-107). A 

drainage system needs to be built to carry the runoff from Nakie to a discharge point at Route 15. Recommend 

the following improvements to the drainage conveyance system at Apusento Garden Development: 1) 

placement of a 100 linear foot concrete channel routing runoff from Nakie Street to a 48" RCP (equipped with 

headwall/ wingwall structure) located at the upper limits of the Apusento Garden Development, 2) placement 

of 500'x 48" RCP storm drain system along edge of right of way for Apusento Garden Development (may 

require easement) routing flow to Rte 15 and across Rte 15 to natural flow path, 3) placement of 2 catch basins 

connecting to proposed 48" pipeline crossing Rte 15 approximately at the entrance to the Apusento Garden 

Development, 4) placement of 50' ditch routing flow along Rte 15 to proposed grated catch basins, and 5) 

placement of 100-SF rip rap energy dissipator at outlet of 48-inch pipeline. 

COST: $682,000 
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CP-l09 

LOCATION: Kongga Rd 

MITIGATION TYPE: Storm Drain Improvements Storm Drain Maintenance 

SITE ASSESSMENT: Along this road there is no drainage conveyance system, the natural flow is from west to east and the road gets 

flooded. Debris issues. No homes in the proximity ofthe road. 

RECOMMENDED Recommend placement of a storm drain system in Kongga Rd to stop roadway flooding. Place ditches along 

IMPROVEMENTS both sides of the crowned road (200 LF each side) conveying flow to two grated catch basins located at the low 

point in the road, connecting to 100 linear feet of 24"pipeline. The new pipeline should route flow to a 

headwall/wingwall structure outleting to a 100 square foot rip rap energy dissipator. One quarter ac debris 

removal is also necessarY. 
COST: $142,000 
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CP-ll0 

LOCATION: Chalan Okso & Santa Cruz Dr 

MITIGATION TYPE: Storm Drain Improvements! Storm Drain Maintenance 

SITE ASSESSMENT: Along this road there is no drainage conveyance system, at the intersection with Juan M. Bernardo Ct a cross 

culvert is needed to prevent flooding of a property along Chalan Okso. Runoff needs to be routed to a tributary 

to Pago river to the east of Chalan Okso. Debris Removal Required. 

RECOMMENDED Recommend placement of a storm drain system along Ch Okso with a ditch on both sides (200' on each side) of 

IMPROVEMENTS the street routing flow to grated catch basins located at Juan Bernardo Court. The two catch basins will connect 

to a 24" RCP for 100 linear feet, equipped with headwall!wingwall structure at the outlet to a new 100' cone 

channel conveying flow to a tributary of Pago River, outleting through a 100 square foot rip rap energy 

dissipator. A quarter acre of debris removal is also needed. 

COST: $196,000 
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CP-ll1 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 

IMPROVEMENTS 

COST: 

Manibusan Lane & Santa Cruz Dr 

Storm Drain Improvements Storm Drain Maintenance 

Runoff from road cascades into private properties. Need to add curb road and add catch basins. Sections of the 

road pavement is failing, probably from runoff undermining. 

Recommend improvements to the storm drain system in Manibusan Lane including placement of ditches along 

both sides of the crowned road (200 LF each side) conveying flow to two grated catch basins located at the low 

point in the road, connecting to a 24" RCP for 100 linear feet. The new pipeline should route flow to a 

headwall/wingwall structure outleting to a 100 square foot rip rap energy dissipator. 

$142,000 
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CP-112 

LOCATION: Chalan Chirik & RT 10 

MITIGATION TYPE: Storm Drain Improvements/ Treatment BMP Improvements 

SITE ASSESSMENT: Runoff from RUO floods three properties along Chalan Chirik. Need to add conveyance systems along RUO to 

prevent runoff from entering Chalan Chirik. Place Infiltration trenches along RUO. 

RECOMMENDED Three properties flood along Chalan Chirik due to the runoff from Route 10. A drainage conveyance system 

IMPROVEMENTS along route 10 to prevent runoff from entering Chalan Chirik is needed. Recommend 400 ft ditch placed 

upgradient of Chalan Chirik (to capture roadway runoff), placement of two grated catch basins (one at end of 

ditch and one immediately downgradient of Chalan Chirik along Rte 10). Connect via a 24" RCP for 100 linear 

feet and outlet to a headwall/wingwall structure and 100 square foot rip rap energy dissipator. A quarter acre 

of debris removal will be needed. 

COST: $140,000 
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CP-114 

LOCATION: Chalan Nganga & Leo Palace 

MITIGATION TYPE: Erosion Controll Conveyance Improvements/ Conveyance Maintenance 

SITE ASSESSMENT: Existing Cross culvert under road, unknown size. Need Gabions on both sides of cross culvert to stabilize 

embankment, need to removal debris/vegetation, and also upsize existing cross culvert. 

RECOMMENDED Recommend replacement of existing culvert with 100'x S'x5' RCB, a quarter acre of debris removal (upstream 

IMPROVEMENTS and downstream), placement of 1,000 square feet of gabions along embankments upstream and downstream 
of culvert for a distance of 50-ft (approximately 5' high), placement of rip rap at base of gabions (400 square 

feet total), and placement of headwall/wingwall structures at both ends of culvert. 

COST: $602,000 
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CP-llS 

LOCATION: Chalan Famha 

MITIGATION TYPE: Conveyance Improvements 

SITE ASSESSMENT: On a street off Chalan Famha, existing 2-18" PVC cross culverts that were outleting to a low area were plugged. 

RECOMMENDED 

IMPROVEMENTS 

COST: 

The property has been developed and the ground raised, now an adjacent property floods. The 2-18" PVC 

culverts should be replaced with 2-24" RCP or an RCB. Need to get an easement through private property to 

route these pipes to the existing earthen channel behind the property where all the runoff used to naturally 

flow. 

Recommend replacement of existing culvert with 100'x 2-24" RCP equipped with upstream and downstream 

headwall/wingwall structures, outleting to a new concrete channel, 100-feet long, routing flow along the right­

of way of 2 properties (may require easement) to the natural flow path located at the back of the property. A 

100 SF rip rap energy dissipator should be placed at the outlet of the channel. 

$5S5,000 
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DEDEDO VILLAGE 

DE-l0l 

LOCATION: RT 26 & RT 1 

MITIGATION TYPE: Storm Drain Improvements 

SITE ASSESSMENT: Runoff from Route 1 creates flooding along Route 26. There is a low point along Route 26 and cross W. Liguan 

street where two inlets are located. The flooding extends to Winchells donuts, possible 5-9 properties get 

flooded. Possible solution is to capture the flow generated on Route 1 before it flows into Route 26. 

RECOMMENDED 

IMPROVEMENTS 

COST: 

To prevent further flooding along Route 26 at the low point, two catch basins are proposed along Rte 1 and 2 

additional catch basins are proposed at the low pOint in Rte 26. The catch basins along Rte 26 should be 

routed to the system at Rte 1, connecting to the system with approximately 200 LF of 24" RCP and two 

manholes. Ditches are also proposed along Rte 26 to route the pavement flow to the catch basins at the low 

ooint laooroximatelv 400 LF total!. 

$225,000 
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DE-l02 

LOCATION: RT 26 & Magof Rd 

MITIGATION TYPE: Storm Drain Improvements 

SITE ASSESSMENT: This is a low point along Route 26, where ponding is created and possibly flooding one commercial property. 

There are no existing drainage systems at this location. Possible solution will be to add a drainage system that 

can route the flow to an existing infiltration basin near by. 

RECOMMENDED To prevent further pending and possible flooding of one commercial property at the low point of this site, two 

IMPROVEMENTS catch basins connecting to a 24" RCP for 100 linear feet leading to one headwall/wingwall structure outleting 

flow to a 100 square foot rip rap energy dissipator is needed at this site to improve the storm drain system. 

COST: $137,000 
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DE-103 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 

IMPROVEMENTS 

COST: 

Salisbury St 

Conveyance Improvements! Conveyance Maintenance 

An existing concrete lined ditch discharges to a pipe with a trash rack. This pipe connects to a drainage system 

along Salisbury St. The channel is covered with trash and debris, which clogs the pipe and creating flooding for 

two adjacent homes. Trash and debris is a constant problem, as long as the pipe is clogged the homes will 

continue to get flooded. 

Recommend the following improvements to the existing storm drain system at the site: 1) remove a quarter 

acre of debris, 2) remove box culvert at site and extend existing channel to edge of Salisbury Street (this will 

improve maintainability) which will require approximately 100-feet of open concrete trapezoidal channel, and 

3) connect to 2 new catch basin structures at Salisbury that connect to existing culvert in street. 

$23,500 
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DE-104 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 

IMPROVEMENTS 

COST: 

Loreta St & E. Sta Barbara Ave 

Storm Drain Improvements 

At the intersection ofthese two streets, three infiltration trenches exist. This trenches are not sufficient to 

take care of all runoff and ponding is created, thus flooding one commercial property and three residential. An 

existing infiltration basin exist along E. Sta Barbara Ave, about 100 feet away from intersection. A possible 

solution is to add a drainage system and discharge to the existing infiltration basin. 

Recommend the addition of a storm drain system along Loleta Street including 2 catch basins connecting to a 

24" RCP for 200 linear feet outleting to a headwall/wingwall structure and a 100 square foot rip rap energy 

dissipator located at the existing infiltration basin at E Santa Barbara Ave. 

$232,000 
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DE-lOS 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 

IMPROVEMENTS 

COST: 

Redondo Luchan & W. Sta Barbara Ave 

Storm Drain Maintenance 

An existing grated inlet gets clogged with debris, and this causes flooding of about three to four private 

properties in the area. A possible solution is to add a debris/trash rack that will take care of debris/trash and 

thus solve the flooding issue. 

Maintenance to the storm drain system at this site is needed to prevent further flooding of private properties 

in the area. 1,000 square feet of debris removal is needed to unclog the existing grated inlet, a 100 square 

foot apron and 1-ft high trash rack should be placed around the inlet to prevent further clogging. 

$5,670 
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DE-106 

LOCATION: RT 1 & RT 27 

MITIGATION TYPE: Storm Drain Improvements! Treatment BMP Maintenance 

SITE ASSESSMENT: An existing infiltration basin exist south from Route 1 and east of Route 27. Water is not infiltrating anymore, 

the basin needs to be dredged and all vegetation cleared. This situation creates major flooding around the 

perimeter of this basin, which in this area is mainly commercial properties. 

RECOMMENDED 

IMPROVEMENTS 

COST: 

To prevent the continuation of major flooding around the perimeter of this basin, recommend roadway storm 

drain improvements along with improvements to the existing infiltration basin. Storm drain improvements 

include placement of two catch basins connecting to approximately 100 linear feet of 24" RCP that will convey 

the street runoff along Rte 27 and along the roadway south of the infiltration basin to the infiltration basin. 

Recommend the outlet to the infiltration basin be equipped with one headwall!wingwall structure and a 100 

square foot rip rap energy dissipator. Improvements to the existing basin (which has been silted up and has 

limited infiltration capacity because of it) include dredging the bottom of the basin (approximately 4000 CY of 

sediment removal) along with approximately one acre of debris removal. 

$326,000 

H102 
Appendix C - Page 102 SWDMP 

( 

( 



( 

( 

( 

DE-107 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 

IMPROVEMENTS 

COST: 

RT27A 

Storm Drain Improvements 

At this location there is a low pOint on Route 27 A, where the roadway runoff is discharged to the south to a 

private property. No apparent flooding or ponding occurs. There is an existing infiltration basin on the north 

side of this location. In order to route the runoff to the infiltration basin, a drainage system needs to be built. 

There is a low point on Route 27 A where the runoff is discharged to the south of a private property. There are 

no signs of flooding or ponding, however improvements to the current storm drain system are needed. The 

runoff needs to be re-routed to the infiltration basin located on the north side of this property. Two catch 

basins need to be placed at the low points on the street, connecting to a 24" RCP, outleting to a 

headwall/wingwall structure with a downstream 100 square foot rip rap energy dissipator located at the 

infiltration basin. 

$137,000 
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DE-lOS 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 

IMPROVEMENTS 

COST: 

RT3 

Storm Drain Improvements/ Treatment BMP Improvements 

Runoff from Route 3 roadway flows offsite to the adjacent properties on the east side. Where the low point is 

located and ponding occurs thus flooding two properties. One of these properties home is already abandon 

due to flooding. A solution will be to have an infiltration basin where this house is located. 

To prevent further ponding and property flooding. a new infiltration basin is needed at the location of the 

abandoned house or adjacent to the house within public right of way (though some right of way will most 

likely be required). A 200'x2oo' infiltration basin is proposed at this location as an outlet for a storm drain 

system along Rte 3 induding two catch basins connecting to a 24" RCP for 100 linear feet, outleting to a 100 
square foot rip rap energy dissipator at the infiltration basin. 

$462,000 
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DE-lOg 

LOCATION: Ukudo St 

MITIGATION TYPE: Storm Drain Improvements/ Treatment BMP Improvements 

SITE ASSESSMENT: Here, a low point is located along this street where ponding is created - flooding two properties. Within this 

low area, the lowest pOint is located at the corner of one of the properties where possibly two injection wells 

could be built to take care of the flooding. There is an existing fuel line easement within the street. 

RECOMMENDED Recommend placement of a 100' x 100' infiltration basin with 3 injection wells for outleting flow generated 

IMPROVEMENTS along Ukudo Street. The infiltration basin can be placed within public right of way. Recommend placement of 

bioswales adjacent to the road to pre-treat runoff prior to outleting to injection wells/ infiltration basin (200 
linear ft total). Bioswale will outlet to proposed infiltration basin through small 24" culvert (approximately 10-
ft in length equipped with headwall upstream and downstream) and outleting to infiltration basin through a 

100 square foot rip rap energy dissipator. 

COST: $666,000 
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DE-ll0 

LOCATION: RT 3 & RT 1 

MITIGATION TYPE: Storm Drain Improvements 

SITE ASSESSMENT: Low points along Rt3 on both sides of the road. Need to add catch basins and connect to Rtl existing drainage 

system. There is an existing catch basin at RTl where Rt3 connects to Rtl. 

RECOMMENDED Low points are located on both sides of the road along Route 3. Recommend placement of a storm drain 

IMPROVEMENTS system along Rte 3 that will connect to existing storm drain system along Rte 1. Storm drain system will 

include two catch basins connecting to 100 linear ft of 24" RCP conveying flow to a new manhole connecting 

to the Rte 1 drainage system. Roadside ditches should be placed upstream of each catch basin (approximately 

100 LF in lenllth each I. 

COST: $112,000 
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DE-ll1 

LOCATION: RT 27A & RT 1 

MITIGATION TYPE: Storm Drain Improvements 

SITE ASSESSMENT: There are signs of ponding at the south corner of Rtl and Rt27 A intersection, there is a Mobil Gas station at 

that location. At the west corner ofthe intersection there is an curb catch basin, and two more west along 

Rt27 A. Solution for the ponding is to add a catch basin and pipe and routed across to the catch basin in the 

corner. 

RECOMMENDED 

IMPROVEMENTS 

To avoid further ponding at the intersection of Route 1 and Route 27A, recommend placing one catch basin at 

the southeast corner of the intersection, connecting to a 24" RCP for 100 linear feet, connecting to the 

existing storm drain system located across the street via a manhole structure. 

COST: $105,000 
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DE-112 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 

IMPROVEMENTS 

COST: 

RT27A& RT28 

Storm Drain Improvements 

Intersection of Route 27A and Route 28 floods on all four corners. There is only one catch basin in the west 

corner. Need to re-grade corners and add catch basins to other three corners and connect to existing inlet. Or 

place cross gutter and route the flow to the existing catch basin. 

Recommend improvements to the storm drain system at this intersection including placement of 4 catch 

basins connecting to a 24" RCP for 100 linear feet, routing flow to an outlet equipped with a 

headwall/wingwall structure and a 100 square foot rip rap energy dissipator. 

$222,000 
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DE-l13 

LOCATION: Buena Vista Ave & Y-Seng Song Rd(RT 28) 

MITIGATION TYPE: Storm Drain Improvements/ Storm Drain Maintenance 

SITE ASSESSMENT: There is an existing Infiltration Basin at the north West Intersection of Route 28 and Route 1, it needs 

maintenance(vegetation clearance), runoff from both route discharge directly to the basin but due to 

overgrown vegetation runoff is ponding on street. West from Route 28 along Buena Vista Ave an existing 

catch basin at the low point of the street is on the sidewalk, should be on street and an additional catch basin 

added. 

RECOMMENDED Recommend 1/4 acre debris removal at the infiltration basin located at the north west corner at Route 28 and 

IMPROVEMENTS Route 1. Also recommend improvements to the storm drain system along Buena Vista Ave which will require 

two new catch basins connecting to a 24" RCP for 100 linear feet, outleting to a headwall/wingwall structure 

and a 100 square foot rip rap energy dissipator located at the infiltration basin. Roadside ditches will be 

required to convey flow to the new catch basins (estimated at approximately 400 LF in total length). 

COST: $142,000 
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DE-114 

LOCATION: RT 26 & Lily St(RT 25) 

MITIGATION TYPE: Storm Drain Improvements/ Storm Drain Maintenance 

SITE ASSESSMENT: This intersection possibly floods. Along Rt26 on the southwest of the intersection a concrete lined channel 

routes runoff from Rt26 from the south and ends at the intersection where possibly an inlet exists but is not 

visible under a pile of debris. The property across the street at the northwest corner of the intersection could 

be possible an existing infiltration basin, overgrown vegetation in that property makes it hard to verify. A 

double 18" RCP cross culverts discharge to the possible infiltration basin location, these cross culverts run 

under Rt26 and carry flow from the northeast corner of the intersection. A solution will be to clear vegetation 

in the possible infiltration basin, add catch basins along the north west corner along Route 26 and clear debris 

from existing concrete lined channel. 

RECOMMENDED 

IMPROVEMENTS 

COST: 

To prevent further flooding at this site, debris first needs to be removed from the existing concrete lined 

channel and infiltration basin. A quarter acre of debris will need to be removed. A new storm drain system 

including two catch basins will need to be added at the northwest corner of Rte 26 and Rte 25, connecting to a 

24" RCP (for approximately 100 linear feet). This system should route flow to the infiltration basin through a 

headwall/wingwall structure and a 100 square foot rip rap energy dissipator. 

$139,000 
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DE-llS 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 

IMPROVEMENTS 

COST: 

RT9& RT3a 

Storm Drain Improvements/ Treatment BMP Improvements 

At the intersection of Route 9 and Route 3a, there is a low point along Rt3a. There is no existing drainage 

conveyance systems, need to add a conveyance to prevent flooding of area. 

Recommend a drainage conveyance system along Rte 3a at the intersection with Rte 9. Recommend 

placement of 2 catch basins located at the low point along Route 3a, connecting to a 24" RCP for 100 linear 

feet outletlng into a 100 square foot rip rap energy dissipator equipped with an upstream headwall/wingwall 

structure and finally to a 200 LF bioswale (or infiltration trench) located adjacent to the road. 

$169,000 
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DE-116 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 

IMPROVEMENTS 

COST: 

Chalan Kareta & RT 3 

Storm Drain Improvements/ Conveyance Maintenance 

At the northwest intersection of Chalan Kareta and Rt3 there are signs of flooding. A 10'xS' RCB runs under 

Kareta, and is clogged about 50% and does not seem to have zero longitudinal slope. RCB needs to be cleared 

of debris and entrance and exit of cross RCRB needs to be grated to prevent dogging of RCB. 

Recommend the following improvements to the existing conveyance structure: 1) remove a quarter acre of 

debris and sediment from culvert and upstream and downstream channels, 2) Add two headwall/wingwall 

structures on the upstream and downstream side of the culvert, 3) add a 100 sq ft rip rap pad upstream and 

downstream of the culvert headwall/wingwall structures, and 4) add a trash rack at the inlet and outlet side of 

the culvert. 

$70,900 
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DE-117 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 
IMPROVEMENTS 

COST: 

RT 3 & Bullard Ave 

Storm Drain Improvementsl Treatment BMP Improvements 

The intersection of Rt3 and Bullard Ave is a low point area. There is no drainage conveyance system. Need to 
add a drainage conveyance system to prevent flooding. Need to add three catch basins, two at Boullard low 
points and one along Rt3 south side where another low point is 10cated(Shell entrance). 

Recommend placement of a new storm drain system along Bullard Ave and Rte 3 consisting of two new grated 
catch basins along Bullard at the low point (both sides of the crowned road) and one located at Rte 3 (south 
side adjacent to the Shell entrance where another low pOint exists). The three catch basins should connect to 
a 24" storm drain (approximately 150 ft in length) routing flow to a 20o-ft bioswale (or infiltration trench) 
located along Rte 3. The 24" storm drain outlet to the bioswale should consist of a headwali/wingwall 
structure and a 100 SF rip rap energy dissipator. 

$222,000 

H113 
Appendix C - Page 113 SWDMP 



DE-llS 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 

IMPROVEMENTS 

COST: 

RT3&RT28 

Storm Drain Improvements/ Treatment BMP Improvements 

Ponding at the northeast corner of Rt3 and Rt28. Need to re-grade corner and add an infiltration trench along 

Rt3 where the runoff can be routed. 

Recommend Improvements to the storm drain system at the corner of Rte 3 and Rte 28 including two catch 

basins along Rte 3 connecting to a 24" RCP for 100 linear feet conveying the flow to an outlet structure 

consisting of a 100 square foot rip rap energy dissipator equipped with an upstream headwall/wingwall 

structure and a downstream bioswale (100 ft length) or a downstream infiltration trench. 

$174,000 

H114 
Appendix C - Page 114 SWDMP 

( 



( 

( 

( 

DE-119 

LOCATION: 

MITIGATION lYPE: 

SITE ASSESSMENT: 

RECOMMENDED 

IMPROVEMENTS 

COST: 

RT 3 & Royal Palm Drive 

Storm Drain Improvements/ Treatment BMP Improvements 

At the intersection of Rt3 and Royal Palm, ponding occurs. A solution is to build a cross gutter at Royal Palm 

Drive to continue runoff down Rt3. Another solution is to add a catch basin on Royal Palm Drive and route the 

flow via a cross culvert under Rt3 to the east where there may be room to build an infiltration trench. 

To prevent further ponding at this site, recommend placement of a catch basin on Royal Palm Drive (at the 

Intersection with Rte 3), connecting to 100'x 24" RCP storm drain routing flow under Rte 3 to a 200 LF 

bloswale (or infiltration trench). The outlet of the storm drain system should consist of a headwall/wingwall 

structure with a downstream energy dissipator (100 sq ft rip rap pad). 

$68,800 
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DE-120 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 

IMPROVEMENTS 

COST: 

RT 3 & Control Tree Drive 

Storm Drain Improvements/ Treatment BMP Improvements 

Runoff from Rt3 is entering Royal Palms. Need to add a drainage conveyance system to capture flow from Rt3. 

Add a cross gutter to force the flow from Rt3 to continue along Rt3. 

A drainage conveyance system needs to be added to this site to capture the flow from Route 3 prior to 

entering the Royal Palms site. Two catch basins should be placed along Rte 3 on both sides of the entrance to 

Royal Palms with a concrete cross gutter placed at the entrance to route flow along Rte 3 to the downstream 

catch basin. The catch basins should connect to a SO'x24" RCP conveying flow along Rte 3 from the upstream 

catch basin to the downstream catch basin then to another segment of SO'x24" RCP routing flow to a bioswale 

(or infiltration trench) located along the edge of Rte 3. 

$147,000 
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HAGATNA VILLAGE 
( 

HA-l0l 

LOCATION: RT4& RT1 

MITIGATION TYPE: Erosion Control 

SITE ASSESSMENT: A RCB outleting into the Hagatna river just south from the Bank of Guam building needs erosion control at the 

channel embankment(riprap). 

RECOMMENDED Recommend placement of a 10'x10' rip rap energy dissipator at the outlet of the culvert at Hagatna River for 

IMPROVEMENTS erosion control. 

COST: $14,100 
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HA-I02 

LOCATION: RT4&RT7B 

MITIGATION TYPE: Conveyance Improvements 

SITE ASSESSMENT: A graded channel on the north side of Rt7B, west of Route 4 a channel is covered in silt and has become a 
percolation pond. The outlet RCB that runs under Rt4 is plugged with sediment, and the property adjacent to 
channel gets flooded. This cross RCB needs to be resized to accommodate runoff and to prevent sediment 
accumulation. 

RECOMMENDED 
IMPROVEMENTS 

COST: 

To prevent further silt buildup and ponding at this site, recommend replacement of existing cross-culvert under 
Rte 4 with a 200'x4'x4' RCB equipped with upstream headwall and 100 SF rip rap for channel stabilization. 

$245,000 
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HA-I03 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 
IMPROVEMENTS 

COST: 

RT7A& 6thSt 

Storm Drain Improvementsl Treatment BMP Improvements 

At the intersection of Rt7A and 6th Street four catch basins are located that probably discharge to Rtl drainage 
systems or to Hagatna river. Dry wells are located on the northeast corner and are not functioning properly during 
high tide and heavy storms. These dry wells only work with low flows, they are about 150' deep. These drywells 
are collecting runoff that is contaminating the ground water. Runoff needs to be treated before entering these 
existing drainage systems. 

Recommend storm drain improvements at the intersection of Route 7A and 6th St consisting of 2-100' long 
bioswales placed adjacent to the roadways, routing surface flow to 2 new catch basins located at the intersection. 
Note that the 2 bioswales are being proposed since this area is considered a "hotspot". Connect the 2 new catch 
basins to a new storm drain pipeline in Route 7A routing flow to the Hagatna River via 1000-ft of 30" RCP. There 
are a total of 6 dry wells which, according to DPW, need to be abandoned and the site. 

$1,240,000 
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HA·I04 

LOCATION: RT 7A & Aniceto St 

MITIGATION TYPE: Storm Drain Improvements/ Treatment BMP Improvements 

SITE ASSESSMENT: Grated catch basins at the intersection of Rt7A and Aniceto St are silted up with soils that are contaminated and 

ponding is created. In the proximity there are car maintenance shops that probably discharge contaminants to 

street. These inlets probably discharge to drainage systems along Rt1. Need remove debris from inlets, and 

provide a runoff treatment. 

RECOMMENDED 

IMPROVEMENTS 

COST: 

Recommend storm drain improvements at the intersection of Route 7A and Aniceto Street consisting of 4-100' 

long bioswales placed adjacent to the roadways, routing surface flow to 2 existing catch basins located at the 

intersection (note that both these existing catch basins will need to be unclogged) and to 2 new catch basins 

located across the street from the existing catch basins. Note that the 4 bioswales are being proposed since this 

area is considered a "hotspot". Route the 2 new catch basins to the existing storm drain system in Route 7A via 

200' of 24" RCP. 

$254,000 
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HA-I0S 

LOCATION: RT7A & Detention Facility 

MITIGATION TYPE: Erosion Control 

SITE ASSESSMENT: Hillside above Rt7A and across from detention facility is being eroded by runoff from an percolation basin above 

hillside, also this runoff is causing to flood Rt7a and carries debris to the street. 

RECOMMENDED To prevent further hillside erosion above Route 7A across from the detention facility, 1/4 acres of debris removal 

IMPROVEMENTS and rip rap channel stabilization 50 feet upstream and 50 feet downstream of existing culvert is required. 

COST: $143,000 

H121 
Appendix C - Page 121 SWDMP 



HA-I06 

LOCATION: RT 7A & O'Brien Drive 

MITIGATION TYPE: Storm Drain Improvements 

SITE ASSESSMENT: The existing drainage system along Rt7 A and across from the detention facility needs to be upsized in order to 
handle the street and hillside runoff. 

RECOMMENDED The drainage system that currently runs along Route 7A needs to be upsized. Recommend placement of 4,000 

IMPROVEMENTS linear feet of a 48" RCP outleting to a new headwall/wingwall structure and a 100 square foot energy dissipator. 

COST: $5,100,000 
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HA-l07 

LOCATION: RT7A & Minondo Bridge 

MITIGATION TYPE: Erosion Control 

SITE ASSESSMENT: Minondo bridge along Rt7A is being undermined at the approach slabs. 

RECOMMENDED To prevent further undermining at the approach slabs, four new wingwall structures at the abutment are needed 

IMPROVEMENTS and a 400 square foot rip rap energy dissipator is needed. 

COST: $90,300 

( 
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HA-I08 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 
IMPROVEMENTS 

COST: 

Chalan Santo Papa Juan Pablo Dos & Agana River Bridge 

Conveyance Improvements! Conveyance Maintenance 

Bridge over Hagatna river along Chalan Santo Papa Juan Pablo Dos. The bridge embankment needs maintenance 
and vegetation clearing. Runoff from the street goes through private properties, need to add drainage conveyance 
system to capture runoff before enters the private properties. 

Recommend placement of a drainage conveyance system along Ch Santo Papa Juan Pablo Dos to capture the 
runoff (prior to it going through the private properties) and route to Hagatna River including 100'x24" RCP with 
headwall!wingwall structure. Also recommend one acre of debris removal upstream and downstream of bridge. 

$119,000 
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HA-l09 

LOCATION: RT7&RT33 

MITIGATION TYPE: Storm Drain Improvement! Conveyance improvement /Treatment BMP Improvements 

SITE ASSESSMENT: An infiltration gallery above Rt7 A does not have enough capacity to handle all the runoff that is being routed to 

the gallery and the excess runoff flows downstream to Rt7 A and is eroding hillside and floods Rt7 A. Need to 

upsize the infiltration gallery. 

RECOMMENDED The present infiltration gallery above Route 7A does not have enough capacity to handle all the runoff it receives. 

IMPROVEMENTS Need to expand infiltration basin by 5,000 square feet (SO'xlOO') and add 6 injection wells within the basin. 

COST: $2,360,000 
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HA-ll0 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 
IMPROVEMENTS 

COST: 

RT 7 & Fonte River 

Erosion Controll Conveyance Improvements/ Conveyance Maintenance 

A three cell RCB cross culvert under Rt7 routes Fonte River, this cross culvert is undersized and as a result debris 
and sediment accumulates upstream and the river has eroded the south embankment next to a private property. 
Need to upsize cross culvert and need to provide erosion stabilization upstream and downstream (riprap) and 
need to clear debris and overgrown vegetation. 

Recommend a quarter acre of debris removal at the site, replacement of the existing culvert with two 200'x9'x4' 
RCB's under Rte 7, placement of wingwall/headwall structures on upstream and downstream sides of structure 
and placement of 500 SF of rip rap placed along channel embankments for a distance of 25 ft both upstream and 
downstream of the culvert. 

$1,180,000 
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HA-ll1 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 
IMPROVEMENTS 

COST: 

RT 1 & East Hagatna Beach 

Erosion Control/ Coastal Protection 

Cross culvert under Rtl discharging north of East Hagatna Beach. Need erosion control along coastline, and need 
to modify outlet headwall to a sediment basin structure to prevent sand from clogging outlet 

To prevent further erosion of the shoreline and clogging of the outlet, a new headwall/wingwall structure with 100 
square feet of rip rap outlet pad is recommended at downstream side of culvert. 

$31,100 
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HA-112 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 

IMPROVEMENTS 

COST: 

RT 1 & Chen's Furniture 

Erosion Cantrall Conveyance Improvements 

Cross culvert RCB under Rtl discharging to Trinchera Beach. This RCB carries runoff from Rt1 and from Chen's 

Furniture store proximity and from above cliffs. Need to modify outlet headwall to a sediment basin structure to 

prevent sand from clogging outlet. Also need to control erosion along coastline with riprap. Behind the furniture 

store at the toe of the cliffs, a concrete ditch should be built to route all the runoff from the cliffs, and a rock fence 

or wire mesh added to control debris from cliffs. 

Recommend placement of 10,000 square feet of rock blanket placed behind Chen's Furniture Store on east side of 

Rte 1 for erosion control along the bluffs. Place conc ditch (200 IF) at toe of bluffs to route flow to cross culverts. 

Place new headwall/wingwall structure at culvert outlet with 100 SF rip rap for stabilization at the RCB outlet. 

$178,000 
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HA-113 

LOCATION: RT 1 & Mobil Gas Station 

MITIGATION TYPE: Erosion Control 

SITE ASSESSMENT: Cross culvert RCB under Rtl discharging to Trinchera Beach. This RCB carries runoff from Rtl and from the Mobil 

gas station proximity and from above cliffs. Need to modify outlet headwall to a sediment basin structure to 

prevent sand from clogging outlet. Also need to control erosion along coastline with riprap. At the toe of the cliffs, 

a concrete ditch should be built to route all the runoff from the cliffs, and a rock fence or wire mesh blanket need 

to be added to toe of cliffs to control rocks falling. 

RECOMMENDED Recommend placement of 10,000 square feet of rock blanket placed behind Mobil Gas Station on east side of Rte 

IMPROVEMENTS 

COST: 

1 for erosion control along the bluffs. Place conc ditch (200 LF) at toe of bluffs to route flow to cross culverts. 

Place new headwall/wingwall structure at culvert outlet with 100 SF rip rap for stabilization at the RCB outlet. 

$178,000 
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HA-115 

LOCATION: RT 1 & Citibank 

MITIGATION TYPE: Erosion Control! Conveyance Improvements/ Conveyance Maintenance 

SITE ASSESSMENT: Cross culvert RCB under Rtl discharging to East Hagatna Beach. This RCB carries runoff from Rt1 and from the 
Otibank proximity and from above cliffs. Need to modify outlet headwall to a sediment basin structure to prevent 
sand from clogging outlet. Also need to control erosion along coastline with riprap. At the toe ofthe cliffs a 
concrete ditch should be built to route all the runoff from the cliffs, and a rock fence or wire mesh blanket need to 
be added to toe of cliffs to control rocks fallinl{. 

RECOMMENDED 
IMPROVEMENTS 

COST: 

Recommend placement of 10,000 square feet of rock blanket placed behind Citibank on east side of Rte 1 for 
erosion control along the bluffs. Place conc ditch (200 LF) at toe of bluffs ~o route flow to cross culverts. Place new 
headwall/wlngwall structure at culvert outlet with 100 SF rip rap for stabilization at the RCB outlet. 

$178,000 
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HA-116 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 
IMPROVEMENTS 

COST: 

RT 1 & Shell Gas Station 

Erosion Control! Conveyance Improvements/ Conveyance Maintenance 

Runoff from the cliffs above the Shell station and from the station proximity flows towards a lot just south of the 
gas station. From the property, a grated catch basin collects the runoff and discharges it to the city drainage 
systems which outlets to the East Hagatna Beach to the north. The area upstream where the grated catch basin is 
located needs significant trash and debris removal, and it needs to be improved to properly collect and route 
runoff - add two additional grated inlets. At the toe of the cliffs, a concrete ditch should be built to route all the 
runoff from the cliffs, and a rock fence or wire mesh blanket needs to be added to toe of cliffs to control rocks 
falling. 

Recommend placement of hydromulch and bonded fiber matrix (or rock blanket) along approximately 10,000 SF of 
embankment behind the Shell Station to control erosion on the east side of Rte 1. Place conc ditch (200 LF) at toe 
of bluffs behind retaining wall to route flow to catch basin connecting to cross culvert. Place new 10'x10' concrete 
apron around catch basin grate. Remove approximately 1 AC of debris. 

$45,900 
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HA·117 

LOCATION: West Hagatna Beach & Dulce Nombre de Maria Dr 

MITIGATION TYPE: Coastal Protection 

SITE ASSESSMENT: Need shoreline erosion stabilization(riprap), and need to provide drainage outlets where concentrated runoff from 

Dulce Nombre de Maria Dr discharge to coast 

RECOMMENDED To prevent further shoreline erosion, rip rap channel stabilization for a distance of SO feet downstream of existing 

IMPROVEMENTS culvert (1000 SF rip rap total) is recommended. 

COST: $141,000 
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HA-118 

LOCATION: RT 1 & District Court House 

MITIGATION TYPE: Erosion Control/ Conveyance Improvements 

SITE ASSESSMENT: Cross culvert under Rtl outlets to West Hagatna Beach. Outlet structure is covered with sand, need to modify 

outlet structure to a sediment basin structure to prevent sand from clogging outlet Also need shoreline erosion 
control(riprap). 

RECOMMENDED To prevent further erosion of the shoreline and clogging of the outlet, a new headwall/wingwall structure with 100 
IMPROVEMENTS square feet of rip rap outlet pad is recommended at downstream side of culvert. 

COST: $31,100 
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HA-119 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 
IMPROVEMENTS 

COST: 

RT 1 & Sewage Treatment Plant 

Erosion Control/ Conveyance Improvements/ Conveyance Maintenance 

Double 24" RCP cross culverts under Rtl discharge just north of Sewage Treatment Plant driveway. Need 
embankment stabilization(riprap) for about 20' on the downstream end, also debris removal and dredging of 
channel. Also need to stabilize coastline with riprap at this location. 

A quarter acre of debris removal is needed at this site along with placement of 1,000 square feet of rip rap channel 
stabilization placed along the downstream embankments for a distance of 20 feet. 

$143,000 
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HA-120 

LOCATION: RT 1 & Gregorio Perez Marina 

MITIGATION TYPE: Conveyance Improvements 

SITE ASSESSMENT: Two 36" RCP cross culverts discharge to the Marina docking area, these culverts probably carry flow from Rtl. 
Headwall for the cross culverts need to be replaced, and a trash rack also added. Per the Flood Control Document, 
this RCB is to be increased in size to a 4'x4' RCB. 

RECOMMENDED 
IMPROVEMENTS 

COST: 

The RCB at this site needs to increased in size to a 4'x4' RCB for 200 linear feet (as per the Flood Control 
Document) routing flow from Rte 1 to the Marina. A new headwall located at the Marina is also required 

$231,000 

Appendix C - Page 135 SWDMP 
H135 



..,. 

HA-121 

LOCATION: RT 1 & Padre Palomo Memorial Park 

MITIGATION TYPE: Erosion Controll Conveyance Maintenance / Conveyance Improvement 

SITE ASSESSMENT: A S'x4' RCB cross culvert under Rtl discharges to the north of Padre Palomo Memorial Park. The outlet channel 

embankment needs erosion stabilization(riprap) and debris removal for about 200'. Also the bottom of the 

channel needs to be cleaned of sediment. 

RECOMMENDED 

IMPROVEMENTS 

Recommend erosion stabilization (rip rap) and one half acre of debris removal along with sediment removal from 

the channel's bottom. Place 2,000 square feet of rip rap channel stabilization for a distance of 100' along channel 

embankments. 

COST: $285,000 
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IV-10l 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 
IMPROVEMENTS 

COST: 

INARANJAN VILLAGE 

RT 4 & Asalonso River 

Conveyance Improvement/ Conveyance Maintenance 

Existing cross culvert under Rt4 does not handle all the runoff that receives. This cross culvert needs to be 
upsized to a RCB cross culvert. Road alignment is within a private property R/W, the road needs to be realigned 
to be taken out of private property. River needs embankment stabilization(riprap) to stop erosion. 

Recommend replacement of cross-culvert routing flow from Asalonso Rive under Rte 4 to a 100'x6'x6' RCB with 
upstream and downstream headwall/wingwall structures. Placement of 1,000 square feet of rip rap is 
recommended for a distance of 2S feet upstream and downstream of the crossing. A quarter acre of debris 
removal is also required. 

$427,000 
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IV·l02 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 

IMPROVEMENTS 

COST: 

RT4 & Ates Ln 

Storm Drain Improvements/ Treatment BMP Improvements 

Inarajan Mayor placed infiltration trenches along Rt4 at low point close to Ates St, but they are not working 

properly. Infiltration trenches were not built per standards - need to be rebuilt. 

Infiltration trenches at this site were not constructed properly and need to be re-built. Recommend 

replacement with 2 standard infiltration trenches (200 LF each). 

$45,300 
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IV-l03 

LOCATION: RT 4 & Dan Dan Store 

MITIGATION TYPE: Storm Drain Improvements/Treatment BMP Improvements 

SITE ASSESSMENT: At this location, infiltration trenches can be built on both sides of Rt4 to take care of runoff and prevent 

flooding and ponding. 

RECOMMENDED To prevent future flooding at this site, placement of two 200 ft infiltration trenches are recommend along Rte 4 

IMPROVEMENTS (both sides of road) at this site. 

COST: $45,300 

( 
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IV-l04 

LOCATION: RT 4 & North of Malojloj wall 

MITIGATION TYPE: Storm Drain Improvements/ Treatment BMP Improvements 

SITE ASSESSMENT: At low point add an infiltration trench on both sides of road. 

RECOMMENDED 

IMPROVEMENTS 

COST: 

To prevent future flooding at this site, placement of two 200 ft infiltration trenches are recommend along Rte 4 

(both sides of road) at this site. 

$45,300 
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IV-lOS 

LOCATION: RT 4 & Chalan Tun Pedro Rivera Dr. 

MITIGATION TYPE: Storm Drain Improvements! Treatment BMP Improvements 

SITE ASSESSMENT: Opposite side of Mayor's office - need to build an infiltration trench to prevent runoff from flooding private 

property. 

RECOMMENDED To prevent further flooding, recommend placement of a 200 linear foot infiltration trench along road. 

IMPROVEMENTS 

COST: $22,600 
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IV-l06 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 
IMPROVEMENTS 

COST: 

RT 4 & Chargala 

Storm Drain Improvements/ Treatment BMP Improvements 

Add infiltration trenches along Rt4 to capture runoff. 

To prevent future flooding at this site, placement of two 200 ft infiltration trenches are recommend along Rte 4 
(both sides of road) at this site. 

$45,300 
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IV·l07 

LOCATION: RT 4 & North Aslinger River 

MITIGATION TYPE: Erosion Control 

SITE ASSESSMENT: Along Rt4 just north of the Aslinger River hillside are eroding and probably the sediment from these hillside runs 

down to the river. Need to take care of the erosion adjacent to Rt4. 

RECOMMENDED 

IMPROVEMENTS 

COST: 

To prevent further erosion of the hillside upstream of Aslinger River, recommend placement of hydroseed and 

bonded fiber matrix in areas devoid of vegetation (estimated at one acre). 

$111,000 
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IV-lOB 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 

IMPROVEMENTS 

COST: 

RT 4 & Aslinger River 

Erosion Control! Conveyance Improvements 

This Is a three cell RCB under Rt4 that routes the Aslinger River. Upstream channel needs debris and vegetation 

removal to prevent clogging of RCB. Downstream wingwalls need to be extended to improve the conveyance of 

flow and to control the embankment erosion. Roadway is being undermined, need to add riprap on the 

downstream embankment. 

Erosion control is needed for the embankment at this site. Recommend replacement of downstream 

headwall!wingwall with new headwall!wingwall structure with wingwalls extended to avoid further 

embankment erosion. Also recommend placement of 2,000 square feet of rip rap along downstream 

embankment for a distance of 100 feet. Also recommend one half acre of debris removal upstream of the 

culvert. 

$302,000 
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IV-l09 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 
IMPROVEMENTS 

COST: 

RT 4 & TInago River 

Erosion Control, Conveyance Maintenance 

At this location along Rt4 a bridge runs over the TInago River. Both upstream and downstream need debris and 
vegetation removal. Upstream a 36" RCP is discharging on the southwest corner of bridge where the 
embankment is slope pave on the northwest corner the slope paving is falling apart and It needs to be redone 
to prevent erosion. Downstream both the north and south wingwaUs need to be extended to stop erosion and 
prevent roadway undermining. 

Erosion control and maintenance is needed at this site. Remove one half acre of debris. Place 2,000 square feet 
of rip rap for channel stabilization for a distance of SO feet upstream and 50 feet downstream of bridge. Replace 
existing slope paving at bridge corners. 

$305,000 
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IV-ll0 

LOCATION: RT 4 & Jamieann's Grill 

MITIGATION TYPE: Conveyance Improvement 

SITE ASSESSMENT: An existing 2' base trapezoidal channel runs along the west side of Route 4 then discharges into a 36" RCP 

which outlet to the TInago River on the southwest corner. The channel is in good shape but it should be upsized 

to a 4' base for easier maintenance. Multiple water lines cross the channel, these water lines should be routed 

under box or protected since they will break easily with any debris entering the channel when flowing at full 
capacity. 

RECOMMENDED 

IMPROVEMENTS 

COST: 

Recommend replacing 2' wide rectangular channel at this site with a 4' wide channel (1000' in length). Also 

recommend routing existing water lines under new channel. 

$287,000 
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IV-Ill 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 
IMPROVEMENTS 

COST: 

RT 4 & South Tinago River 

Storm Drain Improvements/Treatment BMP Improvements 

Along Rt4 between Tinago River and Apman Dr, a low point is located where ponding is created. Need to build 
an infiltration trench to prevent ponding. 

To avoid ponding at the low point at this site, recommend installation of a 200 linear foot infiltration trench 
adjacent to Rte 4. 

$22,600 
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IV-112 

LOCATION: RT 4 & Agfayan River 

MITIGATION TYPE: Erosion Control, Conveyance Maintenance 

SITE ASSESSMENT: At this location along Rt4 a bridge crosses the Agfayan River. There are Nipa trees on both the upstream and 
downstream of the river, these are protected trees. These trees grow in the water and cause debris to 
accumulate, a permit is needed to remove these trees. There is erosion on both the upstream of the river, need 
embankment stabilization (riprap). There is undermining of the Rt4 at the approach slabs of the bridge, need to 
stabilized the road embankment with riprap. 

RECOMMENDED 
IMPROVEMENTS 

COST: 

Erosion control and maintenance is needed at this site. Remove one quarter acre of debris. Place 1,000 square 
feet of rip rap for embankment stabilization adjacent to the roadside approach slabs for a distance of 25 feet 
upstream and 25 feet downstream of bridge. 

$143,000 
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IV-113 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 
IMPROVEMENTS 

COST: 

RT 4 & Inarajan River (north) 

Erosion Control, Conveyance Maintenance 

Rt4 crosses two branches ofthe Inarajan River. On the north branch there are Nipa trees on both the upstream 
and downstream of the river, these are protected trees. These trees grow in the water and cause debris to 
accumulate, a permit is needed to remove these trees. There is erosion on both the upstream of the river, need 
embankment stabilization (riprap) also to stop the undermining of Rt4. 

Erosion control and maintenance is needed at this site. Remove one half acre of debris. Place 2,000 square feet 
of rip rap for channel stabilization for a distance of 50 feet upstream and 50 feet downstream of bridge 

$285,000 
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IV-114 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 
IMPROVEMENTS 

COST: 

RT 4 & Inarajan River (South) 

Erosion Control, Conveyance Maintenance 

Rt4 crosses two branches of the Inarajan River. On the south branch there are Nipa trees on both the upstream 
and downstream of the river, these are protected trees. These trees grow in the water and cause debris to 
accumulate, a permit is needed to remove these trees. There is erosion on both the upstream of the river, need 
embankment stabilization (riprap) also to stop the undermining of Rt4. 

Erosion control and maintenance is needed at this site. Remove one half acre of debris. Place 2,000 square feet 
of rip rap for channel stabilization for a distance of 50 feet upstream and 50 feet downstream of bridge 

$285,000 
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IV·116 

LOCATION: RT 4 & Tun Mariano D. Leon Guerrero Rd 

MITIGATION lYPE: Storm Drain Improvement 

SITE ASSESSMENT: Along Rt4 and on the proximity ofTun Marino D. Leon Guerreo Rd three homes get flooded. Need to add a 

drainage conveyance system to route runoff to the north where it can be discharged to the Tongan Creek. 

RECOMMENDED 

IMPROVEMENTS 

COST: 

To prevent homes from being flooded, improvements to the storm drain system are needed. Recommend 

placing two catch basins along Rte 4, connecting to 100 linear feet of 24" RCP conveying flow northerly to 

Tongan Creek. Equip outlet with one headwall/wingwall structure and a 100 square foot rip rap energy 

dissipator. Recommend 200 IF of roadside ditch to convey flow to catch basins along Rte 4. 

$139,000 
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IV-117 

LOCATION: RT 4 & Tongan Creek 

MITIGATION TYPE: Erosion Control! Conveyance Maintenance 

SITE ASSESSMENT: At this location a cross culvert carries the Tongan Creek under Rt4. This cross culvert consists of 3-36" RCP and a 
4'x3' RCB, the structure is in good shape. Need sediment removal upstream and downstream, and embankment 
stabilization (riprap). Need to modify outlet headwall to a sediment basin structure to prevent sand from 
clogging outlet, currently portion of downstream culverts are dogged. 

RECOMMENDED 
IMPROVEMENTS 

COST: 

Sediment removal upstream and downstream is needed at this site along with embankment stabilization. A 
quarter acre of debris/sediment removal is needed along with the placement of 1,000 square feet of rip rap 
channel stabilization for a distance of 25' upstream and downstream ofthe culvert. Also recommend placement 
of wingwalls adjacent to headwalls on the upstream and downstream sides of the culvert. 

$177,000 
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IV-llS 

LOCATION: 

MITIGATION lYPE: 

SITE ASSESSMENT: 

RECOMMENDED 
IMPROVEMENTS 

COST: 

RT 4 & Bibesbes 

Conveyance Improvement! Conveyance Maintenance 

At this location 2-24" RCP cross culverts run under Rt4. These culverts are partially clogged with sediment and 
trash. There is embankment erosion on both sides of the culverts and ponding along the sides of the road. 
Downstream bottom needs to be dredged, embankments need to be stabilized with riprap, cross culverts 
replaced with a 6'x3' RCB with wingwalls on both ends. 

To prevent further erosion of the embankment and to unclog the culverts at this site, improvements and 
maintenance will need to be made to the drainage conveyance system. Recommend replacing existing culvert 
with 100'x3'x6' RCB equipped with upstream and downstream headwall/wingwall structures, and 100 SF rip rap 
energy dissipators placed upstream and downstream of the culvert. A quarter acre of debris removal along with 
some sediment removal to promote proper drainage will be required. 

$189,000 
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IV·119 

LOCATION: RT 4 & South of Bibesbes 

MITIGATION TYPE: Storm Drain Improvement! Conveyance Improvement! Conveyance Maintenance/Treatment BMP 

Improvements 

SITE ASSESSMENT: Existing 3-24" RCP cross culverts with headwall and wingwalls cross Rt4. There is ponding along roadway 

adjacent to cross culverts, also significant debris/trash/sediment accumulated both upstream and downstream, 

culverts are clogged and erosion around headwalls. Need to replace cross culverts with a 6'x3' RCB cross culvert 

with wingwalls, need to dredge upstream and downstream channel, clear vegetation, add rip rap on channel 

embankments for erosion control, and add an infiltration trench along Rt4 to prevent ponding. 

RECOMMENDED Erosion control is needed at this site and measures need to be taken to prevent future ponding along roadway. 

IMPROVEMENTS Recommend replacement of existing culvert with 100'x6'x3' RCB equipped with upstream and downstream 

headwall/wingwall structures and 100 sq ft rip rap energy dissipators at the culvert inlet and outlet. Also 

recommend placement of a 200 linear foot infiltration trench along Rte 4 and a quarter acre of debris removal 

throughout area. 

COST: $209,000 
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IV-120 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 
IMPROVEMENTS 

COST: 

RT 4 & Ahayan way 

Storm Drain Improvement 

Property south of Ahayan way on Rt4 westside floods. Need to add a drainage conveyance system to route 
runoff to the creek north of Ahayan way. 

To avoid further flooding of a property on this site, it is recommended that a drainage conveyance system be 
added to this site, routing all runoff to the creek north of Ahayan Way. Recommend placement of 2 catch 
basins along Rte 4 connecting to 100 linear feet of 24" RCP storm drain routing flow northerly along Rte 4, 
outleting to the creek located north of Ahayan Way. Outlet at the creek should consist of one 
headwall/wingwall structure and a 100 square ft rip rap energy dissipator. Recommend 200 LF of roadside ditch 
to convey flow to catch basins along Rte 4. 

$139,000 
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IV-121 

LOCATION: RT 4 & Belen Ave 

MITIGATION TYPE: Storm Drain Improvements/Treatment BMP Improvements 

SITE ASSESSMENT: Intersection of Rt4 and Belen Ave gets flooded, as a result two properties get flooded. At the intersection of Rt4 

and Belen Ave three corners have grated inlets, there is another grated inlet along Belen Ave west side; these 

catch basins outlet to the Inarajan Bay via an outlet structure that needs debris removal. The northeast corner is 

a wetland. Need to add swales along Rt4 and Belen to route runoff to existing catch basins, also need to add 

another grated catch basin along Rt4 adjacent to the existing catch basin on the northwest corner. 

RECOMMENDED To prevent further ponding at this site, recommend placement of 2-200 linear foot infiltration trenches along 

IMPROVEMENTS Rte 4 (both sides of Belen) or place 2 additional catch basins connecting to existing catch basins at site. 

COST: $45,300 
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IV-122 

LOCATION: Chagamn Lago Ave 

MITIGATION lYPE: Coastal Protection 

SITE ASSESSMENT: Along Chagamn Lago Ave the roadway is being undermined by the Inarajan Bay. Need shoreline protection 

(about 2000' of riprap) and debris removal along coastline. 

RECOMMENDED To prevent further shoreline erosion as a result of high tides along Chagamn Lago Ave, maintenance including 1 

IMPROVEMENTS acre of debris removal followed by installation of 20,000 square feet of rip rap coastal stabilization 

(approximately 10-ft in width along the shoreline at Inarajan Bay, adjacent to the road for a distance of 2000 

feet! is recommended. 

COST: $2,820,000 
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IV-123 

LOCATION: Apman Dr 

MITIGATION TYPE: Erosion Controll Conveyance Maintenance 

SITE ASSESSMENT: A 36" RCP cross culvert with upstream and downstream headwall and wingwalls is located at the low point of 
Apman Dr. Cross culvert is 1/3 clogged with debris/trash!vegetation, and there is erosion around headwalls. 
One property gets flooded on the proximity of the cross culvert. Need to remove excessive 
debris/vegetation/trash from both upstream and downstream and provide embankment stabilization(riprap). 

RECOMMENDED 
IMPROVEMENTS 

To prevent further erosion and flooding, recommend 1/4 acre of debris removal and placement of 1000 SF of 
rip rap channel stabilization for a distance of 2S feet upstream and 2S feet downstream of existing culvert along 
the channel embankments. 

COST: $143,000 
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IV-124 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 
IMPROVEMENTS 

COST: 

Tun Enemecio & Regina Diego Dr & RT 4 

Conveyance Improvements/ Conveyance Maintenance 

Properties along Tun Enemecio & Regina Diego Dr get flooded, creek north of the street also floods these 
homes. Homeowners placed a 36" cross culvert to route runoff to the south towards Tongan Creek but flooding 
still prevails. During the last year this area has been flooded three times. There used to be a CMP cross culvert 
that carried the runoff under Rt4 towards the ocean, but that cross culvert was taken out and now there is no 
outlet A solution will be to build a concrete trapezoidal channel (6' base and 6' depth) parallel to Rt4 along the 
west side of Rt4 and discharge it to the Tongan Creek. 

Recommend maintenance and improvements to the drainage conveyance system throughout this area. Place a 
concrete trapezoidal channel (6' base, 6' depth, 24' top width) adjacent to the west side of Rte 4 to route flow 
from a channel located north of the property southward to Tongan Creek (approximately 1500 feet long). Two 
culverts will be required for conveyance under a driveway and under Regina Drive (SO'x 48" RCP each, equipped 
with headwall/wingwall structures on both sides). An existing 36" CMP currently routes flow under Regina 
Drive, in another channel that flows southerly to Tongan Creek behind the properties. Recommend replacement 
of this culvert with new double 36" culvert (50 linear feet with headwall/wingwall structure both sides). Entire 
area will require 1 AC debris removal and dredging (approximately 100 CY) of the channel located north of the 
property to promote drainage to the proposed concrete channel along with placement of 1000 SF rip rap at the 
upstream and downstream sides of the proposed conc channel. 

$1,390,000 
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MO-l0l 

LOCATION: 

MITIGATION TYPE: 

VILLAGE RANKING 

SITE ASSESSMENT: 

RECOMMENDED 
IMPROVEMENTS 

COST: 

MANGILAO VILLAGE 

Spanish Lane & RT 1S 

Storm Drain Improvement 

15 

Concentrated flow from Route 8 on and off ramps discharge to Rt33 at a location where the apartment complex 
at 105 Roy T. Damian is located. Building gets flooded from runoff. Need to add catch basins with a pipe 
outletting to the Hagatna river, which is located behind this apartment complex. Need to add underground 
infiltration chamber or media filter to system (assume underground infiltration chamber @ $500,000) 

Recommend placement of a storm drain system along Route 15 to prevent flow from entering Spanish Lane. 
Place 2 catch basins along Rte 15 connecting to 100 linear feet of 24/1 RCP storm drain routing flow to the Rte 
10 drainage system. Also recommend a quarter acre of debris remove and placement of 200 LF of roadside 
ditches to route surface flow to catch basins. 

$139,000 
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MO-l02 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 
IMPROVEMENTS 

COST: 

Farfan Street & RT 15 

Storm Drain Improvement 

This is a low point along Farfan street, where runoff from Route 15 creates ponding and thus flooding of 
properties until starts to flow towards Spanish Lane. The possible solution is to add a curb to Route 15 and add 
drainage conveyance system that can tie in to the existing sytem along Route 10. This will take care of all the 
runoff generated from Route 15. 

To avoid future flooding of area properties a drainage conveyance system needs to be added along Rte 15 to 
prevent flow from entering Farfan Street. Recommend placement of 2 catch basins (one on both sides of Farfan, 
along Rte 15), connected by 100 linear feet of 24" RCP storm drain, outleting to a headwall/wingwall structure 
and a 100 square foot rip rap energy dissipator. Also recommend placement of roadside ditches to convey flow to 
catch basins (200 linear foot total). 

$139,000 

H164 
Appendix C - Page 161 SWDMP 



MO-l03 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 

IMPROVEMENTS 

COST: 

Cotpus Street & Pelowky 

Storm Drain Improvement! Conveyance Maintenance/ Treatment BMP Improvements 

At this location a low point along the street exists, this creates ponding thus flooding four properties. A possible 

Reroute the flow at this site to an infiltration basin at the end of Chargualat Street (within an existing City 

easement) to avoid future flooding of adjacent properties at this site. Recommend placement of two catch 

$450,000 
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MO-104 

LOCATION: Chargualaf Street & Chalan Kareta 

MITIGATION TYPE: Storm Drain Improvement! Conveyance Maintenance/ Treatment BMP Improvements 

SITE ASSESSMENT: At this location, a low point along the street exists. This creates ponding, thus flooding of about three 

properties. Also, this is known to be a location for mosquito breeding due to the stagnant water. A possible 

solution is to add a drainage conveyance system that can route flow downstream at the end of this street 

where an infiltration basin can be built at the lowest location. 

RECOMMENDED Recommend placement of a SO'x400' infiltration basin with 900' of fencing at the end of the street along with 

IMPROVEMENTS grading the edge of pavement along Chargualaf Street to drain toward the basin Also recommend 1 AC of debris 

removal throughout area. 

COST: $463,000 
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MO-IOS 

LOCATION: Chargualaf Street 

MITIGATION TYPE: Storm Drain Improvements/ Treatment BMP Improvements 

SITE ASSESSMENT: This is the end of the street and is also the lowest point along the street At this location, there is ponding and 
flooding of one property. Here, an infiltration basin can be built within an existing city easement - all runoff from 
this street and from Kotpus Street can be routed to this infiltration basin. 

RECOMMENDED 
IMPROVEMENTS 

COST: 

Recommend placement of a 200'x200' infiltration basin (with 800 LF of fencing) at the end of Chargualaf Street. 
Also recommend placement of a storm drain system in Chargualaf consisting of two catch basins connecting to 
100 linear feet of 24" RCP storm drain and a quarter acre of debris removal. The pipeline should route the runoff 
to the proposed infiltration basin. 

$779,000 
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MO-l06 

LOCATION: Tangerine Lane & RT 10 

MITIGATION TYPE: Storm Drain Improvements/ Treatment BMP Improvements 

SITE ASSESSMENT: This is a low point along Tangerine Lane where significant runoff has created in the past significant ponding and 
thus flooding approximately six properties at this location, including properties along Manderine Lane (parallel 
street to tangerine). There is no existing drainage conveyance system at this location. A possible solution is to 
build an infiltration basin with about eight injection wells at the end of the street in an empty lot. This basin will 
take care also of runoff from Manderine Lane, and it is possible that the basin can also be accessible from 
Manderine Lane. 

RECOMMENDED 
IMPROVEMENTS 

COST: 

Recommend placement of a 200'x200' infiltration basin with BOO linear feet of fencing 8 injection wells toll 
improve the current drainage problems in the area. Recommend grading along the edge of pavement along 
Tangerine Lane to drain to infiltration basin. 

$1,190,000 
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MO-l07 

LOCATION: 

MITIGATION lYPE: 

RECOMMENDED 
IMPROVEMENTS 

COST: 

Mandarine Lane & Chero Lane 

Conveyance Improvement 

Recommend placement of a 1000 LF ditch along the edge of roadway for Mandarine Lane, routing roadway 
runoff to the infiltration basin along Tangerine Lane (MO-I06). 

$86,400 
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MO-IOB 

LOCATION: Lemon Lane & Chero Lane 

MITIGATION TYPE: Storm Drain Improvement 

SITE ASSESSMENT: There is a low pOint at this interchange. There is no existing drainage conveyance system and therefore ponding 
occurs and thus flooding of four properties. A possible solution will be to add a drainage conveyance system 
which can outlet to the proposed infiltration basin at Tangerine Lane. 

RECOMMENDED 
IMPROVEMENTS 

COST: 

To avoid future flooding of the properties in the area a drainage conveyance system along Lemon Lane needs to 
be constructed. Recommend placement of two catch basins connecting to 100 linear feet of 24" RCP storm drain 
outleting to the proposed infiltration basin along Tangerine (MO-106). The outlet should be equipped with a 
headwall/wingwall structure and a 100 square foot rip rap energy dissipator. Also recommend placement of 
roadside ditches (200 LF total) to route runoff to catch basins. 

$139,000 
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MO-109 

LOCATION: Aga Lane & Mangga Lane 

MITIGATION TYPE: Storm Drain Improvement 

SITE ASSESSMENT: At the location, a low point is located at the end of the street where ponding is created, flooding three 
properties. Within this low area, the lowest point is located between two homes. A possible solution is to build 
a drainage conveyance system to outlet to the back of one of the properties where a natural depressed area 
exists. An easement will need to be created to build this system. 

RECOMMENDED 
IMPROVEMENTS 

COST: 

To avoid future flooding recommend placing two catch basins along Aga Lane connecting to 100 linear feet of 
24" RCP storm drain, routing flow between 2 properties to a natural sink located behind the properties (most 
likely requiring an easement). The outlet should be equipped with one headwall/wingwall structure and a 100 
square foot rip rap energy dissipator. Recommend placement of 200 linear ft of roadside ditch adjacent to Aga 
Lane to route flow to catch basins. 

$139,000 
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Mo-ll0 

LOCATION: Kita L G Court & Mangga Lane 

MITIGATION TYPE: Storm Drain Improvement! Conveyance Improvement! Conveyance Maintenance 

SITE ASSESSMENT: At this end of this street a natural local depression exists within private properties where all runoff from the 

street drains to. There is no flooding of properties, since the lowest point is not developed and water infiltrates 

without causing permanent ponding or flooding of adjacent properties. There is significant erosion within the 

perimeter of this depression, which happens within private properties. A possible solution to stop erosion is to 

build a retaining wall and a concrete lined channel. 

RECOMMENDED 

IMPROVEMENTS 

To prevent further erosion from occurring it is recommended that an 8000 SF retaining wall (approximately 20 

feet tall by 400 feet long) be placed along the eroding hillside with a 1,000 linear foot concrete channel placed 

at the road edge, immediately adjacent to the wall. The cone channel will route flow to the existing sink located 

at the downstream side of the property. A quarter acre of debris removal throughout the area will also be 

needed along with placement of hydromulch and bonded fiber matrix placed along the embankments devoid of 

vegetation (estimated at approximately 1000 square feet). 

COST: $1,590,000 
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MO-ll1 

LOCATION: Manha Lane & RT 10 

MITIGATION TYPE: Storm Drain Improvements/Treatment BMP Improvements 

SITE ASSESSMENT: Significant runoff from Route 10 flows to this street and creates flooding of possibly three homes. There is no 

existing drainage conveyance system along this street. A solution is to add drainage conveyance system along 

Route 10 to prevent runoff from Route 10 from entering Manha Lane, and adding infiltration trenches at the 

lowest point of the street to capture just street runoff. 

RECOMMENDED To prevent further flooding at this site, recommend interception of Rte 10 flows upstream of Manha Lane and 

IMPROVEMENTS placement of an infiltration trench at the low point in Manha Lane. Along Rte 10, recommend placement of one 

catch basin placed immediately upgradient of Manha Lane, connecting to 100 linear feet of 24" RCP conveying 

flow past Manha Lane and outleting flow to a headwall/wingwall structure and a 100 square foot rip rap energy 

dissipator along Rte 10. Also recommend placement of a 200 linear foot infiltration trench along Manha Lane 

with roadway ditches (200 LF total) routing flow to infiltration trench. 

COST: $151,000 
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MO-112 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 
IMPROVEMENTS 

COST: 

Lalo Street & RT 10 

Storm Drain Improvement 

At this interchange ponding occurs due to a high point along the entrance to Lalo Street from Route 10. A 
solution is to re-grade this area and to add a cross gutter to maintain the runoff along route 10. 

To avoid future ponding, recommend placement of a 100 linear foot concrete cross gutter along Rte 10 at the 
intersection with Lalo Street in order to maintain drainage along Rte 10. 

$19,900 

Appendix C - Page 171 SWDMP 
H174 



MO-113 

LOCATION: RT 10 & RT 15 

MITIGATION TYPE: Storm Drain Improvement 

SITE ASSESSMENT: Signs of ponding/f1ooding exists on the north east corner of this interchange. A drainage conveyance system 

already exists at interchange, one grated inlet on north west corner and another one on the north east corner, 

and possibly another grated inlet has been covered with asphalt on the north east corner along Route 10. The 

solution to this situation is to add more grated catch basins on the interchange to prevent ponding and 

flooding. 

RECOMMENDED 

IMPROVEMENTS 

COST: 

To prevent further ponding/f1ooding, recommend improvements to the existing storm drain system located at 

the Rte 10/ Rte 15 intersection. Place 3 catch basins (one on northeast corner and 2 on northwest corner) 

connecting to 200 linear feet of 24" RCP. 

$206,000 
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MO-114 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 
IMPROVEMENTS 

COST: 

RT15& RT26 

Storm Drain Improvements/ Treatment BMP Improvements 

At this interchange there are signs of ponding on all four corners, and possibly flooding of one property on the 
north west corner. A possible solution is to re-grade corners to prevent ponding and add swales. 

To prevent flooding, recommend along edge of shoulders at all 4 corners and placement of lClO-ft bioswales 
routing flow from Rte 15 to Rte 26 on all four corners. 

$63,500 
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MQ-11S 

LOCATION: RT 15 & Old RT 26 

MmGATION TYPE: Storm Drain Improvement 

SITE ASSESSMENT: At this location ponding is created along west side of Route 15, and there is significant trash and debris along 

the old Route 26. Possible solution for ponding is to create a drainage conveyance system to outlet runoff to 

the south along west side of Route 15 where a grated area exists. The debris and trash along the old Route 26 is 

probably from illegal dumping. 

RECOMMENDED To avoid future ponding along west side of Route 15 at this site, a storm drain system is recommended. Place 2 

IMPROVEMENTS catch basins along the west side of Rte 15 at Old Rte 26, connecting to 100 linear feet of 24" RCP storm drain 

routing flow southerly to an outlet structure along the west side of Rt 15. The structure should include a 

headwall/wingwall structure with a 100 square foot rip rap energy dissipator. Recommend placement of 200 
linear feet of roadside ditch to convey flow to catch basins. Also recommend removal of debris along Old Rte 

26. 

COST: $139,000 
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MO-116 

LOCATION: 

MITIGATION TYPE: 

RECOMMENDED 
IMPROVEMENTS 

COST: 

RT 15 & Southern Cross Lane 

Storm Drain Improvement/ Conveyance Maintenance/ Treatment BMP Improvements 

To prevent flooding of this area, recommend placement of a storm drain system including construction of 2 
catch basins connected to a 24" RCP storm drain for 100 linear feet, conveying flow to an infiltration basin 
(200'x200') requiring 800 LF of fencing or to an infiltration trench. A quarter acre of AC debris removal is also 
needed. 
$779,000 
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ME-l0l 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

MERIZO VILLAGE 

RT 4 & Asmaile Creek 

Erosion Cantrall Conveyance Maintenance 

Three cross culverts under Rt4 route Asmalle Creek to Ajayan Bay. 2-36" RCP and 1-24" cross culverts with straight 

headwalls. Both upstream and downstream need debris/vegetation removal, dredging of channel base and 

embankment stabilization with riprap for about 100' upstream and downstream. 

SITE IMPROVEMENTS: Erosion control and maintenance is needed at this site. Remove one half acre of debris. Place 2,000 square feet of 

rip rap for channel stabilization for a distance of 100 feet upstream and 100 feet downstream of culvert. 

COST: $285,000 
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ME-l02 

LOCATION: RT 4 & Asgado Creek 

MITIGATION lYPE: Erosion Control/ Conveyance Maintenance 

SITE ASSESSMENT: Two 36/1 RCP cross culverts with headwalls under Rt4 route Asgadao Creek to Asgadao Bay. Upstream culverts are 
clogged with sediment and debris, downstream they are about 2/3 covered with sediment. Road is been 
undermined in the proximity of the cross culverts. Need to remove debris/sediment/vegetation and add 
enbankment stabilization for about 50' both upstream and downstream. 

SITE IMPROVEMENTS: To prevent further clogging of culverts and further undermining of the road near the cross culverts, maintenance 
including 1/4 acre of debris removal followed by placement of a 10'x10' rip rap energy dissipator (both upstream 
and downstream) along with installation of a headwall/ wingwall structure at the culvert outlet is recommended. 

COST: $47,100 
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ME-l03 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RT 4 & Lyog River 

Erosion Controll Conveyance Maintenance 

Bridge along Rt4 over Lyog river. All four approach slabs corners are undermined, and both upstream and 

downstream of the river there is significant accumulation of sediment and debris. Both upstream and downstream 

need debris and sediment removal, and need to provide enbankment stabilization upstream and downstream for 

about SO' . 

SITE IMPROVEMENTS: To prevent further undermining of a" four approach slabs at the bridge along Route 4 over Lyog River, 

maintenance consisting of a quarter acre of debris removal along with 100 cubic yards of excavation and 

installation of 1,000 square feet rip rap channel stabilization for a distance of SO' upstream and SO' downstream of 

the bridge is recommended. 

COST: $147,000 
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ME-l04 

LOCATION: 

MITIGATION lYPE: 

SITE ASSESSMENT: 

RT 4 & south of Sumay river 

Coastal Protection 

South from Sumay river the roadway has eroded next to the shoreline, it needs shoreline protection for about 

200' from Sumay river. 

SITE IMPROVEMENTS: To prevent further shoreline erosion as a result of high tides, maintenance induding 1/2 acre of debris removal 

followed by installation of 5,000 square feet of rip rap coastal stabilization (approximately 10-ft in width along the 

shoreline) from Sumay River to 500 feet south of the river is recommended. 

COST: $711,000 
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ME-lOS 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RT 4 & south of Sumay river 

Erosion Controll Conveyance Maintenance 

South from Sumay river a 4'x4' RCB cross culvert runs under Rt4 and discharges to Sumay Bay. Needs erosion 

stabilization upstream and downstream for about 50', and also along RT4 next to the headwalls. Also needs debris 

and vegetation removal upstream and downstream. 

SITE IMPROVEMENTS: Erosion control and maintenance is needed at this site. Remove one quarter acre of debris. Place 1,000 square feet 

of rip rap for channel stabilization for a distance of 50 feet upstream and 50 feet downstream of culvert. 

COST: $143,000 
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ME-I06 

LOCATION: RT 4 & Sumay River 

MITIGATION TYPE: Erosion Control/ Conveyance Maintenance 

SITE ASSESSMENT: Bridge over Sumay river. Need erosion stabilization along approach slabs and also upstream and downstream 

along the river enbankment. Also needs upstream and downstream debris/sediment/vegetation removal. 

SITE IMPROVEMENTS: To prevent further erosion, maintenance including 1/4 acre of debris removal and erosion control including 1,000 
square feet of rip rap channel stabilization for a distance of 50 feet upstream and 50 feet downstream of the 

bridge is required. 

COST: $143,000 
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ME-l07 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RT 4 & north of Sumay river 

Coastal Protection 

North of Sumay river along the shoreline Rt4 needs erosion stabilzation to prevent erosion during high tides for 

sand to cross roadway. 

SITE IMPROVEMENTS: To prevent further shoreline erosion as a result of high tides, maintenance including 1/2 acre of debris removal 

followed by installation of 5,000 square feet of rip rap coastal stabilization (approximately 1D-ft in width along the 

shoreline) from Sumay River to 500 feet north of the river is recommended. 

COST: $711,000 
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ME-lOS 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RT 4 & South of Suyafe River 

Erosion Controll Conveyance Maintenance 

Un-named tributary at this location. Standing water observed on the upstream side. Downstream side needs bank 
stabilization along the culvert and roadway. Along Route 4 there are 4 cross culverts with un-named tributaries 
that need bank stabilization on the upstream and downstream sides. 

SITE IMPROVEMENTS: Erosion control and maintenance is needed at this site. Remove one half acre of debris and place 250 square feet 
rip rap for channel stabilization for a distance of 25 feet upstream and 25 feet downstream of 4 culverts (2,000 
square feet total). 

COST: $285,000 
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ME-ll0 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RT 4 & Suyaje river 

Erosion Con troll Conveyance Maintenance 

A double 6'x3' RCB cross culvert routes Suyaje river to Sumay Bay. It needs about 100' of enbankments 

stabilization upstream, and about 50' downstream. Also needs roadway stabilization along the two headwalls, 

about SO' on both sides of headwalls to stop the undermining of Rt4. Need dredging of river bottom both 

upstream and downstream. 

SITE IMPROVEMENTS: To prevent further erosion, maintenance including 1/4 acre of debris removal and erosion control including 1,000 

square feet of rip rap channel stabilization for a distance of 100 feet upstream and SO feet downstream of the 

COST: 

culvert is required. 

$143,000 
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ME-ill 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

Emma Reyes St 

Conveyance Maintenance/ Conveyance Improvement 

Home 100' away from Rt4 floods. The Suyaje river floods property, need to add a berm to raise the Suyaje river 

enbanment and prevent flooding of property. 

SITE IMPROVEMENTS: To minimize flooding of the adjacent home, a l.5-ft high berm (5 ft wide) is recommended along both 

embankments of the river on the upstream side of the culvert for a distance of approximately 200 feet. Remove 

one quarter acre of debris. Place 1,000 square feet of rip rap along inner side of berm and 3,000 cubic feet of fill. 

COST: $144,000 
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ME-l12 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RT 4 & South of Juan Babauta St 

Erosion Controll Conveyance Maintenance 

A 6'x4' RCB cross culvert under Rt4, just south of Juan Babauta St. The RCB is in good condition, there is erosion 

around the upstream headwall. Need to extend headwall (or add rip rap) upstream to include a 36" RCP that is 

discharging to the side of the headwall, and also need to add rirap for erosion control. 

SITE IMPROVEMENTS: Erosion control and maintenance is needed at this site. Remove one quarter acre of debris and place 1,000 square 

feet of rip rap for channel stabilization for a distance of SO feet upstream of existing culvert and around 36" RCP 

culvert outlet located immediately upstream of cross culvert. 

COST: $143,000 
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ME-113 

LOCATION: RT 4 & Juan Babauta St 

MITIGATION TYPE: Erosion Control/ Conveyance Maintenance 

SITE ASSESSMENT: Double 6'x3' RCB cross culvert. Upstream three grated inlets discharge to RCB, these inlets are adjancent to a 

home. There is also a lateral cross culvert discharging to RCB from the north. Downstream channel needs 

debris/trash/vegetation removal and enbankment stabllization(riprap). 

SITE IMPROVEMENTS: Erosion control and maintenance is needed at this site. Remove one quarter acre of debris and place 1,000 square 

feet of rip rap for channel stabilization for a distance of SO feet upstream of existing culvert and around 36" RCP 

culvert outlet located immediately upstream of cross culvert. 

COST: $143,000 
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ME-114 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RT 4 & Manell Channel 

Erosion Controll Conveyance Maintenance/ Conveyance Improvement 

A 20'xS'(estimated dimensions) rectangular concrete channel runs paralle to Rt4 along the east side, it carries the 

manell river flow. The channel is covered with sediment. Need to clean channel of sediment and stabilize upstream 

Manell river to prevent sediment to continue covering the channel. Probably upstream from the concrete lined 

channel a sediment basin needs to be built to capture all the sediment. Downstream from this channel there are 

two outlets that are completely covered with sediment that needs to be cleared of debris. Segments of the 

channel's east wall are collapsing. they need to be replaced with new walls. 

SITE IMPROVEMENTS: To prevent the continuation of sediment falling and covering the channel and to stabilize the Manell River, 

maintenance in the form of a quarter acre of debris removal, removal of 4,000 cubic yards of rock, placement of 

5,000 square feet of rip rap channel stabilization (upstream ofthe concrete channel for an estimated 250 feet), 20 

cubic yard of soil excavation, and replacement of portions of the existing concrete rectangular channel 

(approximately 2000 feet approximated by 10,000 sq ft of retaining wall) is recommended. 

COST: $7,630,000 
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ME-11S 

LOCATION: 

MITIGATION lYPE: 

SITE ASSESSMENT: 

RT 4 & North of Manell Channel 

Erosion Controll Conveyance Maintenance 

North of Manell Channel along Rt4 three existing 5'x3' RCB cross culverts need improvements on the upstream and 
downstream channels. Need debris removal and embankment stabilization for about 20' upstream and 
downstream. 

SITE IMPROVEMENTS: Embankment stabilization and maintenance are needed at this site. Remove one quarter acre of debris and place 
330 square feet of rip rap for a distance of approximately 20' both upstream and downstream of each culvert 

COST: $143,000 
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ME-U6 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RT 4 & Achans River 

Erosion Cantrall Conveyance Maintenance 

6'x3' RCB cross culvert under Rt4 carries Achans river flow to Achans Bay. Upstream and downstream need 
sediment and debris removal. 

SITE IMPROVEMENTS: Erosion control and maintenance is needed at this site. Remove one quarter acre of debris. Place 1,000 square feet 
of rip rap for channel stabilization for a distance of 25 feet upstream and 25 feet downstream of culvert. 

COST: $143,000 
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ME-117 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RT 4 & South of Geus river 

Erosion Controll Conveyance Maintenance 

A double 24" RCP cross culvert under Rt4 just south of Geus river. Upstream channel Is in good condition except for 
vegetation clearing, downstream channel needs debris/sediment removal and enbankment stabilization. 

SITE IMPROVEMENTS: Erosion control and maintenance is needed at this site. Remove one quarter acre of debris and place 1,000 square 
feet of rip rap for channel stabilization for a distance of SO feet downstream of existing culvert. 

COST: $143,000 
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ME-11S 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RT 4 & Geus river 

Erosion Control! Conveyance Maintenance 

A 4 cell 12'xS' RCB under Rt4 carries Geus river flow. Needs debris/sediment/vegetation removal and enbankment 

stabilization both upstream and downstream. 

SITE IMPROVEMENTS: Erosion control and maintenance is needed at this site. Remove one half acre of debris. Place 2,000 square feet of 

rip rap for channel stabilization for a distance of 50 feet upstream and 50 feet downstream of culvert. 

COST: $285,000 
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ME-119 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RT 4 & south of Benny Espinoza Ave 

Erosion Control/ Conveyance Maintenance 

A 3-36" RCP cross culvert under Rt4 south of Benny Espinoza Ave. At the upstream of these culverts a house has 
been built on top of the headwall. It needs debris/sediment removal, and enbankment stabilization(riprap) both 
upstream and downstream channels. 

SITE IMPROVEMENTS: Maintenance and channel stabilization for the area adjacent to and upstream of the house is required. Remove 
one quarter acre of debris. Place 1,000 square feet of rip rap for channel stabilization for a distance of 50 feet 
upstream and SO feet downstream of culvert. 

COST: $143,000 
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ME-120 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RT 4 & Benny Espinoza Ave 

Erosion Controll Conveyance Maintenanc 

A concrete lined channel parallel to Rt4 needs sediment removal. It discharges to the 3-36" RCP cross culverts. 

SITE IMPROVEMENTS: Maintenance is needed at this site. Remove one quarter acre of debris and sediment from channel. 

COST: $1.940 
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ME-121 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RT 4 & north of Benny Espinoza Ave 

Erosion Control/ Conveyance Maintenance 

A 10'16' RCB cross culvert under Rt4. This RCB needs sediment/debris/vegetation removal and enbankment 
stabilization(riprap) both upstream and downstream. Along the downstream base also riprap need to be placed to 
stop the undermining of the RCB wingwalls. 

SITE IMPROVEMENTS: To prevent further erosion, maintenance including 1/4 acre of debris removal and erosion control including 1,000 
square feet of rip rap channel stabilization for a distance of 50 feet upstream and 50 feet downstream of the 

COST: $143,000 

H198 
Appendix C - Page 195 SWDMP 



ME·122 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RT 4 & Chalan Joseph A Cruz 

Erosion Control/ Conveyance Maintenance 

10'xS' RCB cross culvert under Rt4, just south of Chalan Joseph A. Cruz. This RCB routes runoff from a channel along 
the south side of Chalan Joseph A. Cruz. The RCB is in good condition, upstream channel needs debris/sediment 
removal and enbankment stabilization. 

SITE IMPROVEMENTS: Erosion control and maintenance is needed at this site. Remove one quarter acre of debris and place 1,000 square 
feet of rip rap for channel stabilization for a distance of SO feet upstream of existing culvert. 

COST: $143,000 
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ME-124 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RT 4 & south Merizo Catholic Cemetary 

Erosion Control/ Conveyance Improvement 

A mixed of cross culverts cross Rt4 south of Merizo Catholic Cementary. The upstream side consits of 4-36" RCP 
and 4-24" RCP cross culverts, the 4-24" cross culverts sit on top ofthe 4-36" cross culverts. The upstream side is a 
RCB cross culvert. This system should be replaced with a 12'x6' RCB cross culvert with wingwalls on both ends. The 
upstream and downstream channels need debris/sediment/vegetation removal, and enbankment 
stabilization(riprap) to stop the undermining of Rt4. 

SITE IMPROVEMENTS: To stop the undermining of Route 4, the placement of approximately 100 linear feet of 12'x6' RCB, with two 
headwall/wingwall structures (one upstream and one downstream), and 1,000 square feet of channel stabilization 
are required. 

COST: $677,000 
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ME-12S 

LOCATION: RT 4 & north of Merizo Catholic Cemetary 

MITIGATION TYPE: Storm Drain Improvement! Conveyance Maintenance 

SITE ASSESSMENT: North of Merizo Catholic cementary, there is a 36" RCP cross culvert runs under Rt4. The upstream end of the cross 

culvert has a catch basin that needs an apron and trash rack, the downstream end couldn't be located (it is possibly 

covered with sediment). 

SITE IMPROVEMENTS: To prevent further erosion, maintenance including 1/4 acre of debris and sediment removal and erosion control 

including 1,000 square feet of rip rap channel stabilization for a distance of 50 feet downstream of the culvert is 

required. Add apron and trash rack to existing catch basin at the site. 

COST: $16,200 
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ME-126 

LOCATION: 

MITIGATION lYPE: 

SITE ASSESSMENT: 

RT 4 & Pigua river 

Conveyance Maintenance/ Conveyance Improvement/ Erosion Control 

A 6'x12' RCB under Rt4 routes Pigua River. This cross culvert RCB needs to be widenen and debris/vegetation 
removal and embankment stabilization(riprap or gab ions) is needed on both upstream and downstream channels. 

SITE IMPROVEMENTS: The cross culvert at this site needs to be widened, and embankment stabilization is needed upstream and 
downstream. Recommended improvements include 100 cubic yard of excavation, placement of 100 square feet of 
rip rap stabilization along the base (10 feet upstream and 10 feet downstream of the culvert), 800 square feet of 
gabions placed along the embankments (400 sq ft upstream and 400 sq ft downstream of culvert), and placement 
of a 100'x6'x12' RCB. 

COST: $543,000 
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ME-12S 

LOCATION: RT 4 & north of Bile river 

MITIGATION TYPE: Conveyance Maintenance/ Conveyance Improvement 

SITE ASSESSMENT: A single 36" RCP cross culvert runs under Rt4 north of Bile river. This cross culvert should be replaced with a 5'x3' 
RCB with wingwalls, and the upstream and downstream channels need debris/vegetation removal and 

enbankment stabilization(riprap). 

SITE IMPROVEMENTS: The cross culvert at this site needs to be replaced with 100 linear feet of 5'x3' RCB, a headwall/wingwall structure 

with 100 sq ft rip rap stabilization upstream and downstream of the culvert, excavation of approximately 20 cubic 

yards and maintenance including a quarter acre of debris removal. 

COST: $167,000 
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ME-129 

LOCATION: 

MITIGATION lYPE: 

SITE ASSESSMENT: 

SITE IMPROVEMENTS: 

COST: 

RT 4 & Toguan river 

Conveyance Maintenance/ Conveyance Improvement 

Bridge along Rt4 over Toguan river. The upstream river is routed along a trapezoidal concrete lined channel, this 
channel ends with the bridge. Portions ofthe upstream concrete enbankment are broken and need to be fixed. 
Bottom of the concrete channel needs to extend under bridge and downstream to stop the undermining of the 
bridge abutments. Need to add enbankment stabilizatlon(riprap) along the approach slabs, and also need to add 
rlprap downstream base of river to stop erosion. 

$196,000 
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ME-130 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RT 4 & Ajayan river 

Erosion Controll Conveyance Maintenance 

Bridge along Rt4 over Ajayan river. Approach slabs are been undermined, need to stabilize roadway enbankment 

with riprap. 

SITE IMPROVEMENTS: To prevent further undermining of the approach slabs, maintenance consisting of a quarter acre of debris removal 

along with installation of 1,000 square feet rip rap channel stabilization is recommended. 

COST: $143,000 
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MONGMONG VILLAGE 

MM-l0l 

LOCATION: Sergeant Roy T. Damian (RT 33) & RT 8 

MITIGATION TYPE: Storm Drain Improvement/Treatment BMP Improvements 

SITE ASSESSMENT: Concentrated flow from Route 8 on and off ramps discharge to Rt33 at a location where the apartment complex at 

105 Roy T. Damian is located. Building gets flooded from runoff. Need to add catch basins with a pipe outletting to 

the Hagatna river, which is located behind this apartment complex. Need to add underground infiltration chamber 

or media filter to system (assume underground infiltration chamber @ $500,000) 

RECOMMENDED To prevent the continuation of flooding at 105 Roy T. Damian, improvements to the storm drain system need to 

IMPROVEMENTS be made to the Rte 8/ Rte 33 intersection. The proposed improvements are to add 2 catch basins connected by 

200'x24" RCP, conveying flow from Rte-8 to the east side of Rte 33, across Rte 33 to the west side where it can 

outlet to an existing drainage flow path along the Agana River. In order to treat the runoff, it is recommended that 

an underground infiltration vault be constructed under Rte 33 to accomodate the water quality volume of the 

roadway runoff. It is apparent that sufficient right of way is unavailable for placement of a bioswale downstream 

of the proposed drainage network. The outlet of the drainage system will consist of a headwall/wingwall 

structure, leading flow to a 100 square foot rip rap energy dissipator. 

COST: $1,008,000 
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PITI VILLAGE 

PI-IOI 

LOCATION: RT 1 & Masso River to 1000' North 

MITIGATION TYPE: Coastal Protection 

SITE ASSESSMENT: There is significant coastline erosion, if not taken care of wi" undermine Route 1. Need to add riprap a" along the 

coastline. 

RECOMMENDED 

IMPROVEMENTS 

COST: 

To prevent further shoreline erosion, maintenance including 1 acre of debris removal and placement of 10,000 
square feet of rip rap coastal stabilization (approximately 100ft in width along the shoreline) from Masso River to 

1000 feet north of the river is recommended. 

$1,430,000 
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PI-10Z 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 
IMPROVEMENTS 

COST: 

RT 1 & Santos Memorial Park 

Erosion Control/ Conveyance Maintenance/ Conveyance Improvement 

A double 36" cross culverts runs under Route 1 and outlets on the north side of Pedro Santos Park. These culverts 
are under sized and there is significant sediment blocking the downstream end, they carry runoff from the south 
side of Route 1 from Mary Piing St. This double cross culvert should be replaced with a RCB with wingwalls, 
downstream debris and sediment should be removed also. 

In order to provide sufficient conveyance capacity, the existing culvert should be replaced with 200 linear feet of a 
3'xS' RCB equipped with headwall/wingwall structureson the upstream and downstream sides ofthe culvert. To 
prevent further erosion, maintenance including 1/4 acre of debris removal and erosion control including 1,000 
square feet of rip rap channel stabilization for a distance of 25 feet upstream and 25 feet downstream of the culvert 
is required. 

$394,000 
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PI-l03 

LOCATION: Mary Pelen & J.M. Tuncap St 

MITIGATION TYPE: Conveyance Maintenance/ Conveyance Improvement 

SITE ASSESSMENT: This area flows to the 2-36" cross culverts at Rt1. A 24" RCP cross culverts carries from from the area to the 2-36" 

RCP cross culverts. Homes have encroached into the earthen swales. Need to improve the drainage system in order 

to prevent the flooding of homes, also this area Is in the flooding zone. Need to clear earthen channel of debris and 

vegetation and replace the 24" RCP cross culvert with a double 36" cross culverts with headwalls on both ends. 

RECOMMENDED 

IMPROVEMENTS 

COST: 

In order to provide sufficient conveyance capacity, the existing 24" culvert should be replaced with 100 linear feet 

of double 36" RCP culvert with headwall/wingwall structures on the upstream and downstream sides of the culvert. 

To prevent further erosion, maintenance including 1/4 acre of debris removal and erosion control including a 200 

sq ft energy dissipator located at the downstream side of the culvert is recommended. 

$186,000 

H209 
Appendix C - Page 206 SWDMP 

( 



( 

c 

PI-104 

LOCATION: A Quenga St & Assumption Drive 

MITIGATION TYPE: Erosion Controll Conveyance Maintenance 

SITE ASSESSMENT: This area flows to the 2-36" cross culverts at Rtl. There is a double 36" RCP cross culvert that crosses under A 

Quenga St, upstream there is an earthen channel and downstream an concrete lined channel, both need debris and 

vegetation removal with slope stabilization at earthen channel. 

RECOMMENDED To prevent further erosion, maintenance including 1/4 acre of debris removal and erosion control including 1,000 

IMPROVEMENTS square feet of rip rap stabilization for a distance of 25 feet upstream and 25 feet downstream of the culvert is 

recommended. 

COST: $143,000 

Appendix C - Page 207 SWDMP 
H210 



PI-lOS 

LOCATION: Assumption Drive 

MITIGATION TYPE: Erosion Controll Conveyance Maintenanc 

SITE ASSESSMENT: Cross culvert under Assumption Drive discharges to a tributary to Masso River. Need to clear overgrown vegetation 
at the downstream end and provide outlet energy dissipation to prevent flooding. 

RECOMMENDED To prevent further erosion, maintenance including 1/4 acre of debris removal and erosion control including 1,000 

IMPROVEMENTS square feet of rip rap stabilization for a distance of 25 feet upstream and 25 feet downstream of the culvert is 

recommended. 

COST: $143,000 
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PI-I06 

LOCATION: Assumption Drive & Masso River 

MITIGATION TYPE: Erosion Controll Conveyance Maintenance 

SITE ASSESSMENT: Masso river bridge along Assumption drive. The river overtops and it has been undermining the approach slabs· 

need to clear all the overgrown vegetation upstream and downstream of the bridge to prevent flooding of bridge. 

The street pavement at the approach slabs needs to be fixed. 

RECOMMENDED To prevent further erosion, maintenance including 1/4 acre of debris removal and erosion control including 1,000 

IMPROVEMENTS square feet of rip rap channel stabilization for a distance of 2S feet upstream and 2S feet downstream of the bridge 
is required. 

COST: $143,000 
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PI-l07 

LOCATION: Chalan Soling & RT 1 

MITIGATION TYPE: Conveyance Maintenance/ Conveyance Improvement 

SITE ASSESSMENT: A concrete/rock channel along Chalan Soling discharges into a triple cross culverts 18"-24" which runs under Rt1 

and discharges to the Tepungan Beach. The outlet at the beach is covered with sediment. These cross-culverts 

should be replaced with a RCB with headwall and wingwalls at both upstream and dowsntream, and riprap at the 

downstream end to prevent erosion. Neighboring homes get flooded especially during high tides. 

RECOMMENDED In order to provide sufficient conveyance capacity, the existing culvert should be replaced with 100 linear feet of 

IMPROVEMENTS 3'x3' RCB equipped with headwall/wingwall structures on the upstream and downstream sides of the culvert. To 

prevent further erosion, maintenance including 1/4 acre of debris removal and erosion control including a 200 sq ft 
energy dissipator located at the downstream side of the culvert is recommended. 

COST: $129,000 
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PI-loa 

LOCATION: RT 1 & Atantano River 

MITIGATION lYPE: Erosion Controll Conveyance Maintenance 

SITE ASSESSMENT: Bridge along Rtl over Atantano river. Approach slabs are sinking, there is erosion at approach slabs, and parts of 

wingwalls missing. Upstream of channel there is significant erosion along embankment. Need to add erosion 

control(riprap) along upstream embankment and wingwalls. 

RECOMMENDED To prevent further erosion, maintenance including 1/4 acre of debris removal and erosion control including 1,000 
IMPROVEMENTS square feet of rip rap channel stabilization for a distance of SO feet upstream ofthe bridge is required. 

COST: $143,000 
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PI-l09 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 

IMPROVEMENTS 

COST: 

RT 1 & Sasa River 

Erosion Controll Conveyance Maintenance 

Bridge along Rt1 over Sasa river. There is undermining of approach slabs and under a water line that runs para lie to 

the bridge on the downstream side. Need to incorporate wingwalls to bridge on the downstream side to stop the 

undermining of road and erosion. 

To prevent further erosion, maintenance including 1/4 acre of debris removal and erosion control including 1,000 

square feet of rip rap channel stabilization for a distance of 25 feet upstream and 25 feet downstream of the bridge 

is required. 

$143,000 
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PI-ll0 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 

IMPROVEMENTS 

COST: 

RT 6 & Masso River 

Erosion Cantrall Conveyance Maintenanc 

Where Masso river crosses Rt6 there are signs of flooding of Rt6. River was not visible. 

To prevent further erosion, maintenance including 1/4 acre of debris removal and erosion control including 1,000 

square feet of rip rap channel stabilization for a distance of 25 feet upstream and 25 feet downstream of the bridge 

is required. 

$143,000 
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PI-ll1 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 

IMPROVEMENTS 

COST: 

RT 6 & Assumption Drive 

Conveyance Maintenance/ Conveyance Improvement 

At the intersection of Rt6 and Assumption Drive there is a 18" cross culvert that runs parrallel to Rt6 under 

Assumption Drive. This cross culvert carries flows from Assumption Drive and from Rt6. This culvert should be 

replaced with a 2'x3' minimum RCB to handle the flow. The runoff from the culvert and a swale from Assumption 

Drive are collected by a double 18" cross culverts at the interchange of Rt6 and Rt1(northeast corner), the entrance 

has a straight headwall it needs wingwalls added and debris removal. 

In order to provide sufficient conveyance capacity, the existing culvert should be replaced with 100 linear feet of 

24" RCP equipped with headwall/wingwall structures on the upstream and downstream sides of the culvert. To 

prevent further erosion, maintenance including 1/4 acre of debris removal and erosion control including 1,000 

square feet of rip rap channel stabilization for a distance of 25 feet upstream and 25 feet downstream of the culvert 

is required. 

$158,000 
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PI-112 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 

IMPROVEMENTS 

COST: 

RT 1 & Masso River 

Erosion Controll Conveyance Maintenance 

Bridge along Rtl over Masso River. Significant erosion on upstream river embankment, need to add riprap to 

stabilize area. There is a earthen graded ditch that enters the river on the north east side of the bridge, there is a 

lot of debris and also erosion undermining the wingwall. Need to clean the debris and line the channel with riprap 

to stop the undermining of wingwalls. 

To prevent further erosion, maintenance including 1/4 acre of debris removal and erosion control including 1,000 
square feet of rip rap channel stabilization for a distance of 25 feet upstream and 25 feet downstream of the bridge 

is required. 

$143,000 
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PI·113 

LOCATION: A Quanga St 

MITIGATION lYPE: Erosion Controll Conveyance Maintenance 

SITE ASSESSMENT: There is a cross culvert under this street that couldn't be located, both sides of the road are heavily vegetated with 

some erosion evident. 

RECOMMENDED 

IMPROVEMENTS 

COST: 

To prevent further erosion, maintenance including 1/4 acre of debris removal and erosion control including 1,000 

square feet of rip rap stabilization for a distance of 25 feet upstream and 25 feet downstream of the culvert is 

recommended. 

$143,000 
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PI-114 

LOCATION: J.C. Santos &J.M. Tuncap St 

MITIGATION TYPE: Erosion Control! Conveyance Maintenance/ Conveyance Improvement 

SITE ASSESSMENT: A graded swale runs along J.e. Santos and discharges to a 24" metal cross culvert that runs under J.M. Tuncap St 

and discharges at peling St. A house exteded its patio into the graded swale, and the cross culvert has about 1/3 of 

sediment and debris. Cross culvert should be increased to a 36" RCP and headwall added, and the house patio 

taken out of the graded swale. 

RECOMMENDED 

IMPROVEMENTS 

COST: 

In order to provide sufficient conveyance capacity, the existing 24" culvert should be replaced with 100 linear feet 

of 36" RCP culvert with headwall/wingwall structures on the upstream and downstream sides of the culvert. To 

prevent further erosion, maintenance including 1/4 acre of debris/ sediment removal (and removal of the patio in 

the flow path) along with erosion control including 1000 sq ft of rip rap channel stabilization placed 50 feet 

upstream and 50 feet downstream ofthe culvert is recommended. 

$507,000 

H220 
Appendix C - Page 217 SWDMP 



PI-US 

LOCATION: RT 1 & Taguag River 

MITIGATION TYPE: Erosion Control/ Conveyance Maintenance 

SITE ASSESSMENT: Cross culvert RCB under Rtl, this is possibly the Taguag river. RCB in good shape, downstream channel needs to 

remove a palm tree that is growing on the side of the concrete/rock embankment and repair the embankment. 

RECOMMENDED 

IMPROVEMENTS 

COST: 

To prevent further erosion, maintenance including 1/4 acre of debris removal and erosion control including 1,000 
square feet of rip rap stabilization for a distance of 25 feet upstream and 25 feet downstream of the culvert is 

recommended. 

$143,000 
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PI-116 

LOCATION: RT 1 & Tepungan Beach Park 

MITIGATION lYPE: Conveyance Maintenance/ Conveyance Improvemen 

SITE ASSESSMENT: A double 36" Cross culvert runs under Rtl and discharge to the Tepungan Beach Park, just south from the Tepungan 

Beach Parking lot. The two pipes are covered with sand, one is about 2/3 covered and the other close to 100%. The 

sand needs to be removed and the area graded so flow can continue to the beach. 

RECOMMENDED 

IMPROVEMENTS 

COST: 

Maintenance and improvements need to be made to the existing drainage conveyance system to allow for the flow 

to be adequately conveyed to the shore. Maintenance including one quarter acre of debris and sediment removal 

is required. Replacement of the double 36-inch pipes under the parking lot may be required (approximately 100 

linear feet of 2 - 36" RCP) and upstream and downstream headwall/wingwall structures with a 200 square foot rip 

rap outlet energy dlssipator is recommended. 

$186,000 
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PI-11S 

LOCATION: RT 11 & Commercial Port 

MITIGATION TYPE: Storm Drain Improvements/ Treatment BMP Improvements 

SITE ASSESSMENT: Existing catch basin next to Rt11, it discharges directly to the beach. There is a concern of oil spills from trucks 

entering and leaving the commercial port. Add a grassed swale to hold any spills. 

RECOMMENDED In order to mitigate water quality concerns along the road, 2-100 linear foot bioswales are proposed for 

IMPROVEMENTS conveyance of runoff along the west side of the road to a grated inlet with a 100 square foot apron located at the 

low point of the road. The bioswales will be located on both sides of the inlet. 

COST: $37,900 
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PI-119 

LOCATION: RT 1 & Polaris Point 

MITIGA nON TYPE: Erosion Control/ Storm Drain Improvements! Conveyance Improvements! Treatment Improvements 

SITE ASSESSMENT: Raise Rt1 over Sasa, Laguas, Agueda and Atantano River flood plains by l' for Zone X areas and by 2' for Zone A 

areas. Place grass strips along edges of pavement with gabion walls along raised portions of roadway. Add rip rap 

stabilization 50' upstream and downstream of each crossing. Place media filters at each side of 4 bridges for on-site 

drainage system. Add storm drain network (22 catch basins, 6500' of 24" storm drain to media filters). 

RECOMMENDED Raise Rtl over Sasa, Laguas, Agueda and Atantano River flood plains for a total distance of 13,000 feet (raise 1 ft for 

IMPROVEMENTS 

COST: 

a distance of 4000' at Sasa River, raise 2' for a distance of 4000' at Atantano River and raise 2' for a distance of 

5000' at Aguada and Lagu~s Rivers). Place gabions along the edge of right-of-way where necessary to raise roadway 

elevation (estimated 13,000 CY). Replace an estimated 30,000 SY of pavement along entire length. Add rip rap 

stabilization of channels for a distance of 50' upstream and downstream of each crossing (estimated 1200 CY of rip 

rap). Construct storm drain network along raised portion of roadway (estimated 22 catch basins and 6500' of 24" 
RCP). Where roadway flow is not concentrated, place biostrips along edges of pavement for treatment. Where flow 

enters storm drain system, add media filters at outlets to treat runoff prior to outleting into offsite waterways 

(estimated 8 media filters). Bioswales may be an option instead of media filters if right of way is available. Cost 

estimate assumes media filters. 

$32,300,000 
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SANTA RITA VILLAGE 

SR-I0l 

LOCATION: #746 Obispo Olano(RT 12) & Pale Medina St 

MITIGATION TYPE: Erosion Controll Conveyance Improvement 

SITE ASSESSMENT: Private property at 746 Obispo Olano has water seeping through the back hillside. This continous runoff has been 

eroding property. Needs a concrete lined channel or a riprap channel to channeliz runoff and stop the erosion. 

This is probably a water of the u.S. and will need EPA and DPW involvement. Uphill from this property is Santa 

Rita Spring, which is probably where this water is coming from. 

RECOMMENDED 

IMPROVEMENTS 

COST: 

This property will require approximately 200 linear feet of concrete trapezoidal channel to convey flow from what 

appears to be overflow from a spring located at the back of the property to the front of the property along the 

edge of right of way. Approximately 1000 SF of rip rap stabilization is also needed at this site for erosion control. 

$142,000 
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SR-l02 

LOCATION: 

MITIGATION lYPE: 

SITE ASSESSMENT: 

RECOMMENDED 

IMPROVEMENTS 

COST: 

Obispo Olano(RT 12) & Pale Medina St 

Erosion Control! Conveyance Maintenance 

Adjacent to 746 Obispo Olano, a new drainage structure and a lined concrete ditch is under construction to route 

runoff from Pale Medina St. to an existing RCB cross culvert under Obispo Olano. This is a 6'x3' RCB which outlets 

on the north side of Obispo Olano. Runoff on the downstream end has eroded the natural ground and now there 

is a 20' drop from the street down to the bottom of the channel. This area needs to be stabilized with riprap or 

gabions and on top of the box, a fence should be built to protect people from falling into the channel. 

Recommend placement of 20' high gabion walls on each side of the culvert outlet for a distance of so feet 

downstream along with 1000 cubic feet of rip rap placed at the channel bottom for the same distance for erosion 

control at the site. One quarter acre of debris removal is also needed at this site. 

$166,000 
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SR-I03 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 

IMPROVEMENTS 

COST: 

Pale Ramon St 

Erosion Control/ Conveyance Maintenance/ Conveyance Improvement 

A 2-36" cross culvert under Pale Ramon St carry the flow from Obispo Olane. These culverts should be replaced 

with a 8'xS' RCB, and upstream and downstream needs embankment stabilization (riprap or gabions for about 

200') and debris/vegetation removal. 

The double 36" RCP cross culvert at this site needs to be replaced with 100 linear feet of 8'xS' RCB and a 

headwall/wingwall structure with 2000 sq ft rip rap stabilization along the channel bottom and 1000 sq ft gabion 

placement along the channel sides for a distance of 200 feet upstream and downstream of the culvert. One 

quarter acre of debris removal is also needed at this site for maintenance and approximately 1000 sq ft of 

hydromulch with bonded fiber matrix is recommended at the top of the channel. 

$1,010,000 
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SR-l0S 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 

IMPROVEMENTS 

COST: 

Namo Falls Park & Obispo Olano(RT 12) 

Erosion Controll Conveyance Maintenance 

A 36" RCP cross culvert under Namo Falls Rd carries flow from a rock/concrete lined channel upstream which 

probably carries flow from Rt12 upstream. At this location four homes get flooded. This 36" RCP cross culvert is 

not sufficient for all the runoff that is routed through the rock/concrete channel - it needs to be upsized to a 

double 36" RCP cross culvert with headwall upstream and downstream. Also the rock concrete channel sides 

should be raised, channel embankments upstream and downstream need to be stabilized with riprap, and the 

road should have curb or dike and overside drains added.There is also another low point along Namo Falls that 

needs a catch basin and cross culvert added. 

Recommend placement of 100 linear feet of 36" RCP adjacent to existing cross-culvert in order to improve 

conveyance capacity across roadway at this location. The new cross-culvert should be equipped with new 

headwali/wingwall structures upstream and downstream ofthe culvert. Namo Falls Road should also have a 

storm drain conveyance system conSisting of 3 grated catch basins connecting to 100 linear feet of 24" RCP that 

will connect to the cross-culvert in Namo Falls Road. Channel stabilization of approximately 500 sq ft of rip rap is 

recommended upstream and downstream of the culvert crossing. 

$407,000 
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SR-l06 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 
IMPROVEMENTS 

COST: 

Chalan Pale Duenas Haya & Sgt. Quenga St 

Erosion Controll Conveyance Improvement 

Existing 36" RCP cross culvert under Chalan Pale Duenas, street gets flooded and downstream embankment has 
been eroding road. Need to add another 36" RCP cross culvert and stabilize downstream embankment. 

The cross culvert at this site needs to be replaced with 100 linear feet of 5'x3' RCB and a headwali/wingwall 
structure with 100 sq ft rip rap stabilization upstream and downstream of the culvert. 

$284,000 
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SR-l07 

LOCATION: 

MITIGATION lYPE: 

SITE ASSESSMENT: 

RECOMMENDED 

IMPROVEMENTS 

COST: 

Pale Ferdinan Way(RT 12A) & High School 

Conveyance Maintenance/ Conveyance Improvement 

An onsite drainage system within the school discharges to a dry well that is not handling all the runoff and excess 

runoff flows to football field. The drainage system consists of a 24" RCP cross culvert that runs under a driveway, 

then outlets to a concrete lined channel which discharges to the dry well at the southwest corner of the 

highschool. The solution is to replace the concrete channel to a grass swale and outlet it to a grated catch basin 

which can connect via a 36" RCP culvert to a City system along Pale Ferdlnan Way. 

Recommend maintenance at the site including one quarter acre of debris removal, placement of a 

headwall/wingwall structure with a 100 sq ft rip rap energy dissipator located at the existing 24" RCP outlet, 

replacement of the existing concrete channel with a swale, placement of a 1oo-sq ft energy dissipater at the 

downstream end of the swale connecting to a new double S'x3.S' RCB approximately 100' in length (sized per the 

Flood Control Document) and equipped with a headwall/wingwall structure. The new culvert will connect to the 

City system in Pale Ferdinan Way. 

$191,000 
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SR-l08 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 

IMPROVEMENTS 

COST: 

Sumay Memorial St (RT 12A) 

Erosion Control/ Conveyance Maintenance/ Conveyance Improvement 

An existing 24" RCP cross culvert runs at an angle under Sumay Memorial St. This cross culvert is broken and is 

causing the roadway to collapse, also due to the alignment of the culvert the upstream headwall does not seem 

to be capturing all the runoff and the downstream end is covered with excessive debris and trash. Cross culvert 

should be replaced with a double 36" RCP cross culvert and aligned perpendicular to road and add a new 

headwalls upstream and downstream also with embankment stabilization both upstream and downstream. 

The cross culvert at this site needs to be replaced with 100 linear feet of 36" RCP, a headwall/wingwall structure 

with 500 sq ft rip rap stabilization (approximately 25 feet in length) upstream and downstream of the culvert and 

maintenance including a quarter acre of debris removal. 

$298,000 
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SR-l09 

LOCATION: RT 17 & Aplacho River 

MITIGATION TYPE: Storm Drain Improvement! Erosion Controll Conveyance Maintenance 

SITE ASSESSMENT: Bridge along Rt17 over Aplacho river. There is undermining of approach slabs and ponding, also embankment 

erosion. Need to add overside drains at all four corners of bridge to prevent ponding and embankment 

stabilization both upstream and downstream(riprap), along with debris and vegetation removal. 

RECOMMENDED To prevent further undermining of approach slabs and ponding, placement of 2 overside drains is recommended 

IMPROVEMENTS along with one quarter acre of debris removal upstream and downstream of the bridge and 1,000 square feet of 

rip rap channel stabilization placed a distance of SO feet upstream and downstream of the bridge. 

COST: $146,000 
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SR-ll0 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 
IMPROVEMENTS 

COST: 

RT 17 

Conveyance Improvement 

All existing CMP cross culverts under Rt17 need to be replaced with RCP cross culverts. 

An estimated 5 CMP cross-culverts along Rte 17 (North of Aplacho River) from Iseke Street to Bishop FC Flores 
Street within the Village of Santa Rita must be replaced with RCP. Each crossing will require the addition of 
headwalls upstream and downstream of the culverts and an estimated 100-ft of culvert. For cost estimating 
purposes, all cross-culverts are assumed to be 36-inch RCP (totaling 500 linear feet of 36" RCP). 

$693,000 
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SR-ll1 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 

IMPROVEMENTS 

COST: 

Vicente S Borja Dr & RT 17 

Storm Drain Improvement/ Conveyance Improvement 

An existing double 12" cross culvert routes flow under Vicente S. Borja Dr and discharges to an RCB that runs 

under a house, which outlets to Aplacho river. Upstream, a concrete ditch was enclosed and now is functioning as 

an RCB. The double 12" cross culverts should be replaced with a 4'x4' RCB and existing swales along the street 

need to be improved in order to function properly. 

The dual 12" RCP cross culvert at this site needs to be replaced with 100 linear feet of 4'x4' RCB equipped with a 

headwall and 100 sq ft rip rap channel stabilization at the upstream and downstream ends. 

$165,000 
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SR-112 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 

IMPROVEMENTS 

COST: 

Felix T Pangelinan Dr & RT 17 

Conveyance Improvement 

A 12" RCP cross culvert runs under Felix T Pangelinan Drive. The downstream used to be a 15' wide easement 

where the runoff will continue down to Vicente S. Borja Dr via a 36" RCP behind two properties. Two properties 

have encroached into the 15' eastment - they have built two concrete block walls and now only about 1.5' is left 

to route runoff. Between the two retaining walls, a well defined concrete channel that can handle the runoff 

should be built. 

The 36" RCP cross culvert at this site needs to be replaced with 100 linear feet of 6'x4' RCB (sized in accordance 

with the Flood Control Document) equipped with a headwall/wingwall structure at the upstream and 

downstream ends. Recommend an 18" rectangular concrete ditch (estimated at 500 feet in length) be placed 

between the existing retaining wall structures that will convey the flow to the upstream side of the 6'x4' RCB. 

$219,000 
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SR-113 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 

IMPROVEMENTS 

COST: 

Felix T Dydasco Dr & RT 17 

Storm Drain Improvement! Conveyance Improvement 

Felix Dydasco Dr does not have any drainage conveyance sytem to outlet runoff properly and it ponds the street. 

Runoff from this street flows to Felix T. Pangelinan Dr. Need to add a cross gutter across street to prevent 

ponding. and to allow runoff flow downstream. 

Place a storm drain system along Felix Dydasco Dr consisting of 100' of concrete ditch, 100 linear feet of a 6'x4' 

RCB (per Flood Control Document) with a headwall/wingwall structure upstream and downstream ofthe culvert. 

$259,000 
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SR-114 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 
IMPROVEMENTS 

COST: 

RT 17 & Felix T Dydasco Dr 

Conveyance Maintenance/ Conveyance Improvement 

Runoff from Rt17 flows towards Felix T. Dydasco Dr. Need to add swales along Rt17 to keep runoff from entering 
Felix T. Dydasco Dr, and outlet the swales towards Felix T. Pangelinan Dr where the runoff can be routed. 

Recommend grading a 1,000 linear foot ditch along Rte 17 to convey flow downstream of Felix T. Dydasco Drive 
toward Felix T. Pangelinan Dr. Recommend placing a 36" culvert under Felix T. Dydasco Drive to convey flow 
upstream ofthe road to the ditch downstream of the road. The culvert should include approximately 100'x36" 
RCP and headwalls with 100 sq ft rip rap stabilization placed upstream and downstream of the culvert. 

$174,000 
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SR-115 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 

IMPROVEMENTS 

COST: 

RT12 & Navy 

Erosion Controll Storm Drain Improvement 

Runoff from the Navy is being routed via cross culverts under Rt12. Need to add headwalls to these existing cross 

culverts, a connecting storm drain system and embankment stabilization upstream and downstream of these 

cross culverts. 

Recommend adding headwali/wingwall structures with 100 sq ft rip rap energy dissipators to the upstream and 

downstream ends of the existing cross culverts at Rte 12. A storm drain system connecting to these cross culverts 

is needed along Rte 12 consisting of a 200 linear foot ditch adjacent to both sides of the crowned road conveying 

flow to a catch basin located at the low point on both sides of the road. The catch basins will connected to a new 

24" RCP in the road that will route flow to the cross culvert. 

$168,000 
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SR-116 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 
IMPROVEMENTS 

COST: 

RT 12 & Navy Base Entrance 

Storm Drain Improvement! Conveyance Maintenance 

A trapezoidal concrete channel at the entrance ofthe navy base needs debris removal, couldn't locate outlet. 

A quarter acre of debris removal and the replacement of one catch basin is recommended at the end of the 
concrete trapezoidal ditch at this site. The system is assumed to connect to an existing storm drain system in the 
road. 

$7,890 
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SR-117 

LOCATION: Juan P Sarmento Dr & Pedro Roberto Dr (Rt12) 

MITIGATION TYPE: Erosion Control/ Conveyance Maintenance/ Conveyance Improvement 

SITE ASSESSMENT: Two 48" RCP cross culverts run under Juan P. Sarmento Dr. These two culverts are on top of each other there is 

significant embankment erosion both upstream and downstream. Replace cross culverts with a 8'x5' RCB cross 

culvert with headwall and wingwalls both upstream and downstream. Need also to clear debris and vegetation 

upstream and downstream. 

RECOMMENDED The double 48" RCP cross culvert at this site needs to be replaced with 100 linear feet of 8'x5' RCB and a 

IMPROVEMENTS headwall/wingwall structure with 500 sq ft rip rap stabilization upstream and downstream of the culvert. One 

quarter acre of debris removal is also needed at this site. 

COST: $465.000 
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SR-118 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 
IMPROVEMENTS 

COST: 

Vicente D. lizama Dr & Pedro Roberto Dr (RT 12) 

E.rosion Controll Conveyance Maintenance 

Along the north side of Vicente D. Uzama Dr a series of 24" RCP cross culverts and swales route runoff towards a 
junction structure at Rt12. The upstream channel need debris removal and embankment stabilization, the 
receiving junction structure outlets to a channel that needs debris and vegetation removal and embankment 
stabilization. 

In order to provide sufficient erosion control, the channel located upstream of Route 12 (along the north side of 
Vicente D. lizama Drive) should be stabilized with 500 sq ft of rip rap for a distance of approximately 25 feet and 
the channel located downstream of the structure should be stabilized for a distance of 25 feet with 500 sq ft of 
rip rap A quarter acre of debris removal, and placement of two headwalls with wingwalls (one upstream of Rte 
12 and one downstream of Rte 12) are also recommended. 

$177,000 
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SR-119 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 

IMPROVEMENTS 

COST: 

Pedro Roberto Dr CRt121 & RT 17 & RT 5 

Erosion Control/ Conveyance Maintenance/ Conveyance Improvement 

A 36" CMP under Rt17 routes flow from an upstream channel along Pedro Roberto Dr and discharges to another 

channel downstream. This 36" CMP cross culvert needs to be replaced with a 33'x3' RCB along with the upstream 

headwall. Both upstream and downstream channels need debris and vegetation removal and embankment 

stabilization. 

The 36" CMP cross culvert at this site needs to be replaced with 100 linear feet of 3'x3' RCB equipped with a 

headwall/wingwall structure and 500 sq ft rip rap channel stabilization at the upstream and downstream ends. 

$242,000 
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SR-120 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 

IMPROVEMENTS 

COST 

Obispo Olano(RT 12) & Namo Falls Park 

Erosion Controll Storm Drain Improvement! Storm Drain Maintenance 

Along Rt12 at a curve just north of Namo Falls Park the roadway is being undermined. Need to stabilize roadway 

embankment with riprap and need to add ac overside drains. 

Recommend placement of an AC Spillway along Rte 12 at this location and 2,000 square feet of rip rap 

stabilization for erosion control. Maintenance in the form of one quarter acre debris removal is also needed. 

$285,000 
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SV-l0l 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 

IMPROVEMENTS 

COST: 

SINAJANA VILLAGE 

Chalan Gumayuus & Pipino Ct 

Erosion Control/ Treatment BMP Improvement 

Infiltration basin where runoff entering the basin from the street has been eroding adjacent property. Need to 

stabilize basin embankment next to the private property with gabions. 

To prevent further erosion of infiltration basin embankment and to the adjacent property at this site, a quarter 

acre of debris removal followed by placement of 400 SF of gabions along the infiltration basin embankment and 

placement of approximately 100 square feet of rip .rap at the bottom of the gabions is recommended. 

$72,300 
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SV-l02 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 

IMPROVEMENTS 

COST: 

RT24A 

Erosion Control 

Street embankment on the east side needs stabilization, the slope is very steep and embankment has been 

eroding and may begin undermining roadway. 

To prevent further erosion, a quarter acre of debris removal followed by placement along the road embankment 

of approximately 500 square feet of rip rap stabilization is needed. 

$52,400 
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TALOFOFO VILLAGE 

TA-l0l 

LOCATION: E Johny S Taitague St & San Miguel St 

MmGATION TYPE: Strom Drain Improvement/ Treatment BMP Improvement 

VILLAGE RANKING 14 

SITE ASSESSMENT: 24" RCP cross culvert under E Johny S Taitague St needs headwalls upstream and downstream. Possible floods one 

property and also street. Add drainage system to street. 

RECOMMENDED To prevent flooding. construct a storm drainage system along E Johny S Taitague Street consisting of 500' of channel 

IMPROVEMENTS located on both sides of low point. At low point, add 1 catch basin equipped with apron connecting to existing 24" 
RCP cross-culvert outletting flow into a 100 square foot rip rap energy dissipator to a bloswale. 

COST: $134,000 
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TA-I02 

LOCATION: Ignacio P Quitugua & Jose P Cruz St 

MmGATION TYPE: Strom Drain Improvement/Treatment BMP Maintenance/Treatment BMP Improvemen 

SITE ASSESSMENT: At low point of Ignacio P Quitugua St south of Jose P Cruz St the existing infiltration basin does not work. Need to 

clear infiltration basin of debris and overgrown vegetation in order to make it work. Also increase depth of basin to 

add more capacity. 

RECOMMENDED 

IMPROVEMENTS 

COST: 

Existing infiltration basin is under capacity. Propose a new. deeper infiltration basin at the same site with a depth of 

6 feet. width of 50 feet. and length of 200 feet with 500 linear feet of fencing. Also add an AC spillway to route 

street runoff into new infiltration basin at this site. 

$120.000 
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TA-l03 

LOCATION: Ignacio P Quitugua 

MITIGAnON TYPE: Storm Drain Improvement 

SITE ASSESSMENT: Add a drainage conveyance system to collect street runoff, and route to the infiltration basin. 

RECOMMENDED A storm drain system is needed to collect and convey street runoff along Ignacio P Quitugua Street. Propose one 

IMPROVEMENTS catch basin placed at the street's low point, and convey flow to the proposed infiltration basin via 300 linear feet of 

24" RCP. Pipeline outlet shall consist of a headwall/wingwall structure with a 100 square foot rip rap energy 

dissipator located at the infiltration basin. 

COST: $320,000 
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TA-I04 

LOCATION: Francisco A Reyes Ave & Ignacio P Quitugua 

MITIGATION TYPE: Conveyance Improvement 

SITE ASSESSMENT: Add swales and cross gutters along north side of Francisco A Reyes Ave. East of Ignacio P. Quitugua will be routed to 

the infiltration basin at Ignacio P. Quitagua. West of Ignacio P. Quitugua runoff will be routed to the 36" RCP cross 

culvert at David Gorton St. 

RECOMMENDED A conveyance system is needed to collect and convey street runoff along the north side of Francisco A. Reyes Ave. 

IMPROVEMENTS The system will consist of approximately 1,000 linear ft of concrete ditch with interim culverts located at driveways 

(consisting of approximately 100 linear foot of 12" RCP and 6 headwall/wingwall structures). The ditch will route 

flow to the infiltration basin at Ignacio P. Quitugua. 

COST: $173,000 
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lA-lOS 

LOCATION: Francisco A Reyes Ave & Leonardo C Tenorio St 

MITIGATION TYPE: Conveyance Improvement 

SITE ASSESSMENT: Add a drainage conveyance system along Francisco A Reyes Ave and route to will be routed to the 36" RCP cross 

culvert at David Gorton St. 

RECOMMENDED A conveyance system is needed to collect and convey street runoff along Francisco A. Reyes Ave. (West of Ignacio P. 

IMPROVEMENTS Quitugua). The system will consist of approximately 2,000 linear ft of concrete ditch with interim culverts located at 

driveways (consisting of approximately 200 linear foot of 12" RCP and 12 headwall/wingwall structures). The ditch 

will route flow to the 36" RCP cross culvert at David Gorton Street. 

COST: $390,000 
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TA-l06 

LOCATION: Leonardo C Tenorio & Jose P Cruz St 

MITIGATION TYPE: Conveyance Improvement 

SITE ASSESSMENT: Add a drainage conveyance system(swales and cross culverts) along Leonardo C Tenorio St towards Jose P. Cruz St. 

From Jose P.Cruz add another drainage conveyance system and bring it west to the fire station where runoff can 

outlet towards the Togcha river. 

RECOMMENDED A conveyance system is needed to collect and convey street runoff along Leonardo C Tenorio Street. The system will 

IMPROVEMENTS consist of approximately 2,000 linear ft of concrete ditch with interim culverts located at driveways (consisting of 

approximately 200 linear foot of 12" RCP and 12 headwall/wingwall structures). The ditch will route flow toward 

Jose P Cruz, then westerly to the fire station, outleting to an existing flow path toward the Togcha River. 

COST: $390,000 
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TA-l07 

LOCATION: Jose P Cruz St & N. San Miguel St 

MITIGATION TYPE: Strom Drain Improvement/Treatment BMP Improvement 

SITE ASSESSMENT: Along Jose P. Cruz St just east of N. San Miguel St a street low point is located and one house gets flooded. Need to 

add a drainage conveyance system(swales and cross culverts) to route runoff to the west along Jose P Cruz 

St(towards the fire station). 

RECOMMENDED To prevent future flooding, construct a storm drain system along Jose P. Cruz Street. Place two catch basins at the 

IMPROVEMENTS street's low point connecting to 100 linear feet of 24" RCP (routing flow westerly) equipped with a 

headwall/wingwall structure and a 100 square foot rip rap energy dissipator at its outlet. Add a 100 linear foot 

bioswale to the end of the energy dissipator. 

COST: $153,000 
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TA-l08 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 

IMPROVEMENTS 

COST: 

David Gorton St & Jose P Cruz St 

Conveyance Improvement/ Conveyance Maintenance/ Treatment BMP Improvement 

A 36" RCP cross culvert runs under David Gorton St where a low point is located(south of Jose P. Cruz St). This is the 

lowest point of Talofofo village and most of the village runoff is routed to this low point. The cross culvert is clogged 

with debris and sediment. It floods about four properties. Need to upsize system to accomodate all runoff and clear 

upstream and downstream of debris and overgrown vegetation. 

To prevent further flooding of area properties it is necessary to upsize the current conveyance system. The 36" RCP 

clvert should be replaced with 100 linear foot of 48" RCP equipped with headwall/wingwall structures on the 

upstream and downstream side. Downstream, a 100 sq ft rip rap energy dissipator and 2ao-ft bioswale is 

recommended. 

$188,000 
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lA-l09 

LOCATION: Juan P Mantanona St & David Gorton St 

MITIGATION TYPE: Conveyance Improvement 

SITE ASSESSMENT: Add swales on both sides of Juan P Mantanona St to route runoff from David Gordon St and also from Juan P 

Mantanona to an existing wetland at the end of the street. 

RECOMMENDED 

IMPROVEMENTS 

Construct a conveyance system to route runoff from David Gordon Street and Juan Mantanona Street to an exisiting 

wetland at the end of Juan Mantanona Street. Construct ditches along both streets (totaling approximately 2,000 

linear ft of concrete ditch), with interim culverts located at driveways (consisting of approximately 200 linear foot of 

12" RCP and 12 headwall/wingwall structures). 

COST: $390,000 
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TA·ll0 

LOCATION: Ernest P Santos St & Siguansa 

MITIGATION TYPE: Conveyance Maintenance/ Storm Drain Improvement 

SITE ASSESSMENT: An existing catch basin at the intersection of Ernest P Santos St and Siguansa has been plugged. The 36" RCP outlet 

pipe needs to be unplugged and extended along Siguansa for about 200' to an existing wetland (federal easement). 

RECOMMENDED Replace existing catch basin and connect 300 linear feet of 24" RCP to existing RCP. Equip outlet with a 

IMPROVEMENTS headwall/wingwall structure and a 100 square foot rip rap energy dissipator. 

COST: $320,000 
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lA-Ill 

LOCATION: Pasaderun Francisco Diego & Ernest P Santos St 

MITIGATION TYPE: Strom Drain Improvement/ Treatment BMP Improvement 

SITE ASSESSMENT: Runoff from Ernest P Santo St floods five homes along Pasaderun Francisco Diego. Add a drainage conveyance 

system (Catch basin and 24" culverts) along Ernest P Santos St from its street high point(nort of Pasaderun Francisco 

Diego) and route it to Siguenza to the existing wetland, this will capture all runoff from Ernest P. Santo St and should 

prevent flooding of Pasaderun Francisco Diego. 

RECOMMENDED Runoff floods several homes at this site. A drainage conveyance system needs to be added along Ernest P Santos 

IMPROVEMENTS street conveying runoff from its high point to the wetlands at Siguenza. The flow will be captured with two catch 

basins (one on each side of the street) at the low point in the road. The catch basins will connect to approximately 

200 linear feet of 24" RCP with a headwall/wingwall structure and 100 square foot rip rap energy dissipator at its 

outlet. Construct a 100 linear foot bioswale downstream prior to conveyance to the wetland. 

COST: $247,000 
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TA-112 

LOCATION: RT 4 & Togcha River 

MITIGATION TYPE: Erosion Controll Conveyance Maintenancee 

SITE ASSESSMENT: Bridge along Rt4 over Togcha river. There is erosion on bridge embankment both upstream and downstream, need 

to add embankment stabilization (riprap), and need to clear debris and overgrown vegetation. 

RECOMMENDED To prevent further erosion on the bridge embankment at this site, remove approximately 1,000 square feet of 

IMPROVEMENTS debris at bridge embankments and add approximately 1000 sq ft of rip rap (500 sq feet along each embankment) for 

embankment stabilization. 

COST: $143,000 
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TA-113 

LOCATION: RT 4 & Pacifico Drive 

MITIGATION TYPE: Storm Drain Improvement 

SITE ASSESSMENT: At the intersection of Rt4 and Pacifico Drive two properties gets flooded(Pac\fico Drive #108 and #113). Need to add 
a catch basin at each corner of Paciflco Drive and connect them via a 24" Rep then route it via another 24" RCP to 
the low point along Rt4 where another cross culvert with headwall will route runoff to the east where it will outlet 
to the Pacific ocean. 

RECOMMENDED 
IMPROVEMENTS 

COST: 

To prevent further flooding of properties at this site, construct a storm drain system consisting of 4 catch basins (one 
at each corner of Pacifico Drive) connected by approximately 400 linear feet of 24" RCP routing flow easterly to an 
outlet equipped with a headwall/wingwall structure oudetting to a 100 square foot rip rap energy dissipator prior to 
outleting to the Pacific Ocean. 

$432,000 
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TA-114 

LOCATION: RT 4A 

MITIGATION TYPE: Conveyance Improvement/ Storm Drain Improvement 

SITE ASSESSMENT: Low area along Rt4A and water ponds. Need to add a drainage conveyance system to the south side ofthe road. 

RECOMMENDED To prevent future ponding at the Rte 4A low point, construct a drainage conveyance system along both sides ofthe 

IMPROVEMENTS road consisting of approximately 3000 LF of ditch on both sides of the low point. Capture flow with two catch basins 

and convey flow to the south using approximately 50' of 24" RCP. 

COST: $86,800 
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lA-11S 

LOCA liON: RT 4 & Golf Course 

MITIGATION TYPE: Storm Drain Improvement 

SITE ASSESSMENT: At a low point along Rt4 next to the golf course, two grated catch basins need to be improved to be more effective. 
Depress grate and add a concrete apron. 

RECOMMENDED There are currently 2 catch basins at this site that need to be replaced with 2 new grated catch basins with aprons to 

IMPROVEMENTS improve interception capacity. 

COST: $11,900 

( 

( 

H260 
Appendix C - Page 257 SWDMP 



TA-116 

LOCATION: RT 4 & Talofofo Beach Park 

MITIGATION TYPE: Erosion Control 

SITE ASSESSMENT: Need to extend and raise existing jetty and extend riprap to talofofo beach to stop erosion of beach. 

RECOMMENDED To prevent further shoreline erosion as a result of high tides, install 20,000 square feet of rip rap coastal stabilization 

IMPROVEMENTS (approximately 1D-ft wide along the shoreline) for a distance of approximately 2000 feet along Talofofo Beach at Rte 

4. 

COST: $2,810,000 
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TAMUNING VILLAGE 

TV-lOl 

LOCATION: RT 1 & Jalaguac wy 

MITIGATION TYPE: Conveyance Improvement/ Conveyance Maintenance 

SITE ASSESSMENT: Runoff from the airport floods the area around the Pizza Hut along Rtl and Jalagua way. Need to capture runoff at 

airport to prevent this flooding. Also clear debris and add channel to route flow to Tamuning Drainageway. Add 

erosion control downstream of bluffs. 

RECOMMENDED To prevent future flooding in this area, construction of a 200 linear foot concrete trapezoidal channel routing flow 
IMPROVEMENTS from Jalagua Way to the Tamuning Drainageway is proposed. A quarter acre of debris removal will be needed along 

with erosion control at the channel outlet in the form of 1,000 square feet of rip rap. 

COST: $314,000 
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TV-I02 

LOCATION: Tun Josen Tovas Way 

MITIGATION TYPE: Storm Drain Improvement 

SITE ASSESSMENT: Runoff from the airport floods this area along Tun Josen tovas Way. Need to capture runoff at airport to prevent this 

flooding. Add drainage system to prevent flooding in road. 

RECOMMENDED To prevent future flooding in this area, construction of a storm drainage system in this area is required. Construction of 

IMPROVEMENTS 2 catch basins along Tun Josen Tovas Way, connected to 100' of 24" RCP which routes flow to a double 3'x5' RCB is 

recommended. Approximately 200 linear feet of the RCB will be required to convey flow southerly toward the 

proposed concrete trap channel at Jalagua Way. An easement will be required for this RCB. 

COST: $315,000 
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TV-103 

LOCATION: Tamuning Outlet Channel 

MITIGATION TYPE: Conveyance Maintenancel Conveyance Improvement 

SITE ASSESSMENT: Tamuning Drainage Way Channel is highly eroded and needs stabilization for entire length to coast along with debris 

removal. 

RECOMMENDED 

IMPROVEMENTS 

COST: 

Conveyance maintenance and improvement is needed along the entirety of the Tamuning Drainage Way Channel from 

Rte 1 to the coast (approximately 2500 feet). Maintenance including approximately five acres of debris removal is 

needed along with emabnkment stabilization for both embankments along the 2500 ft length (estimated at 50,000 sq 

ft of rip rap along each embankment). 

$14,100,000 
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TV-l04 

LOCATION: Estrellita Court 

MITIGATION TYPE: Storm Drain Improvement 

SITE ASSESSMENT: A storm drain discharges to a private property. Need to route storm drain to a drainage conveyance system along Rtl. 

RECOMMENDED 

IMPROVEMENTS 

COST: 

At this site, a storm drain at the end of Estrillita Court discharges to a private property. It is recommended that a storm 

drain pipeline be installed at the outlet of the pipe to convey flow westerly (requiring an easement on the existing 

parcel) to a utility/street easement located on the west side of the parcel. Along this existing easement, the pipeline 

should be routed southerly to outlet to the natural flow path of the terrain that eventually drains to the corner of Rte 

14 and Pale Leon Murphy Street. The proposed improvements include 400 linear feet of pipeline (24 to 36 inch), 2 

junction structures, and an outlet consisting of a headwall/wingwall with a 100 square foot rip rap energy dissipator. 

$420,000 
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TV-lOS 

LOCATION: N. Sgt David Camacho St 

MITIGATION lYPE: Storm Drain Improvements/ Treatment BMP Improvements 

SITE ASSESSMENT: There is no drainage conveyance system along this street. Need to add a drainage conveyance system (and possibly 

infiltration trenches to outlet flow) in order to prevent flooding of street and private properties. 

RECOMMENDED 

IMPROVEMENTS 

COST: 

A drainage conveyance system is needed along N. Sgt David Camacho Street to prevent future flooding of the street 

and surrounding private properties. Recommendations indude placement of approximately 200 linear feet of ditch 

adjacent to the street routing flow to a 200 linear ft infiltration trench. 

$21,000 
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TV-I06 

LOCATION: Sand Castle & Pale San Vito res Rd 

MITIGATION TYPE: Storm Drain Improvement 

SITE ASSESSMENT: The back of San Castle property gets flooded since a new development is under construction in the back and has 

created a low point where water ponds. Owners of Sand Castle have installed a pump to pump the water out to Pale 

San Vitores(Rt14) via a pvc pipe. The pump is a temporary solution. 

RECOMMENDED A new development that is being constructed behind the Sand Castle property has created a low point in the back of 

IMPROVEMENTS the property causing flooding. It is recommended that the runoff at the back of the property be intercepted and 

conveyed to the front of the property and connected to the existing storm drain system in Pale San Vitores Rd. The 

system would consist of 2 catch basins connecting to 100 feet of 24" RCP that would route the runoff to the existing 

storm drain system. 

COST: $106,000 
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TV-l07 

LOCATION: Fujita Rd 

MITIGATION TYPE: Storm Drain Improvement 

SITE ASSESSMENT: This road does not have a drainage conveyance system and runoff flows to Tumon Bay without treatment. Need to add 

a drainage conveyance system along road to capture and treat runoff before being discharged to bay. 

RECOMMENDED Fujita Rd has no drainage system in this area. A drainage conveyance system is needed along the road to capture and 

IMPROVEMENTS convey the runoff to the Fujita Ponding Basin. The system consists of 2 grated catch basins placed at the low point of 

the crowned roadway (on both sides of the road), connecting to 100 linear feet of 24" Rep outleting to the adjacent 

ponding basin with a headwall/ wingwall structure and a 100 square foot rip rap energy dissipator placed at the outlet. 

COST: $137,000 
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TV-lOS 

LOCATION: RT 27 & McDonalds 

MITIGATION TYPE: Storm Drain Improvement 

SITE ASSESSMENT: There is no drainage conveyance system along this route. Need to build a drainage conveyance system. Possible 

solution will be to build infiltration trenches along the route. 

RECOMMENDED A storm drain system along this section of Rte 27 is required to alleviate flooding at this site. In order to capture and 

IMPROVEMENTS convey flow at this site, a system including two catch basins connecting to approximately 400 linear feet of 36" RCP 

routing flow to the storm drain system in Rte 16 is recommended. 

COST: $597,000 
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TV-lOg 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 

IMPROVEMENTS 

COST: 

RT 27 & Anthurium Ln 

Storm Drain Improvementsl Treatment BMP Improvements 

At the intersection of Rt27 and Anthurum Ln no drainage conveyance system exists and this interchange constantly 

floods. Need to build a drainage conveyance system, possible solution will be to build infiltration trenches along Rt27 

and along Anthurium Ln. 

The lack of a drainage conveyance system along Rte 27 in this area causes constant flooding. A storm drainage system 

is recommended in Rte 27, capturing runoff at the low pOint in the crowned roadway with two catch basins connecting 

to 400 linear feet of 24" RCP outletting to a 100 square foot rip rap energy dissipator. At the outlet, installation of a 

200 foot infiltration trench is proposed to resolve the flooding problems that currently take place at this site. 

$423,000 
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TV-UO 

LOCATION: RT 27 & RT 1 

MmGATION TYPE: Strom Drain Improvement 

SITE ASSESSMENT: There is a local depression at the interchange of Rt27 and Rtl. Need to add a drainage conveyance system to capture 

runoff at the low point(catch basin) and connect this system to existing system along Rtl. The low point is creating 

ponding of retail/commercial properties. 

RECOMMENDED 

IMPROVEMENTS 

COST: 

To avoid further ponding of retail/commercial properties at this intersection, a storm drainage system is needed to 

intercept and convey flow from Rte 27 to Rte 1. The system will consist of 2 grated catch basins located at the low 

point along Rte 27 (on both sides of the street), connecting into the existing Rte 1 drainage system via 200 linear feet 

of 24" RCP. 

$140,000 
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UMATAC VILLAGE 

UM·I0l 

LOCATION: RT 2 & Umatac River 

MITIGATION lYPE: Erosion Control/ Conveyance Maintenance 

SITE ASSESSMENT: River bed and bay need to be dredged. Need embankment stabilization upstream of bridge(riprap, gabions), need to 

clear all overgrown vegetation and debris. Due to the accumulation of sediment on the river bed the river capacity 

has diminished and is causing homes within the river proximity to get flooded, on the last flooding two homes were 

flooded on the south side ofthe river. 

RECOMMENDED 

IMPROVEMENTS 

COST: 

To prevent further loss of the river bed and flooding of surrounding homes, approximately two acres of debris 

removal to clear out all overgrown vegetation and accumulated debris and approximately 2,000 cubic yards of 

sediment removal is required at the site. Embankment stabilization (both sides) is required from the shoreline 

upstream for approximately 1000 feet (totaling 20,000 square feet of rip rap placement) as a means of implementing 

erosion control and to maintain the conveyance system. 

$2,820,000 
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UM-l02 

LOCATION: Finona St & Madog River 

MITIGATION TYPE: Erosion Control/ Conveyance Improvement/ Conveyance Maintenance 

SITE ASSESSMENT: A home has been flooded by the river at the end of Finona St. Soils and rocks were brought to the property to keep 

the river from flooding the home. This is a temporary solution to the problem. The river alignment needs to be re­

aligned to prevent continued flooding of this property, and the river bottom should also be dredged at this location 

to remove the accumulated sediment. Other two homes have been flooded in this area but not as bad as the home 

at the end of the street. 

RECOMMENDED 

IMPROVEMENTS 

COST: 

To prevent further flooding of area properties/homes, recommend one acre of debris removal along with 1000 cubic 

yards of sediment removal within the channel to minimize meandering and improve capacity. Also recommend 

stabilization of the river embankment through the placement of 10,000 square feet of rip rap channel stabilization 

for a distance of approximately 400 feet downstream of the site and 100 feet upstream of the site. 

$1,420,000 
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UM-l03 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 

IMPROVEMENTS 

COST: 

Finona St & Jose A Quintana St 

Conveyance Maintenance/ Conveyance Improvement 

2-24" RCP cross culverts run under Finona St. These two culverts route runoff to the Umatac river, and the 

downstream side of the culverts have significant erosion. Need to remove debris both upstream and downstream, 

and also clear any overgrown vegetation and the downstream side of the culverts need embankment 

stabilization(riprap). 

A quarter acre of debris removal is needed to clear accumulated debris and any overgrown vegetation uprstream 

and downstream of the existing culverts crossing Finona Street. It is also recommended that an additional 100 linear 

feet of 24" RCP be placed adjacent to the existing dual 24" RCP culverts to improve capacity and the upstream and 

downstream headwalls be replaced with new headwall/wingwall structures accomodating all 3 culverts with 100 SF 

rip rap placed on the upstream and downstream sides. Downstream, approximately 1000-ft of concrete channel 

outleting to the Umatic River through a 100 sq ft rip rap energy dissipator is recommended. 

$158,000 
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UM-l04 

LOCATION: Finona St & Jose A Quintana St 

MITIGATION TYPE: Storm Drain Improvement 

SITE ASSESSMENT: There is an existing cross-gutter routing runoff upstream from Finona St and crosses Jose A Quintana St, and 

discharges to the west of Fiona St which outlets into the Umatac river. This cross-gutter has a non defined 

configuration, it needs to be replace with a cross gutter that has a defined alignment and cross section that will be 

capable of routing flow as intended. 

RECOMMENDED 

IMPROVEMENTS 

COST: 

Improvements to the strom drain system at Finona Street and Jose A Quintana Street are needed. Recommend 

replacement ofthe cross-gutter located at the site with one that has a defined alignment and cross section capable 

of routing the expected flow. A 1,000 linear foot concrete ditch needs to be constructed leading to a 100 square foot 

rip rap energy dissipator to satisfy these needs. 

$55,900 
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UM·l0S 

LOCATION: Jose A Quintana St & Finona St 

MITIGATION TYPE: Conveyance Maintenance/ Conveyance Improvement 

SITE ASSESSMENT: A 24" RCP cross culvert runs under Jose A Quintana St. The upstream end of the culvert is not visible, and the 
downstream end is more than half its depth covered with sediment. This culvert need embankment stabilization 
upstream and downstream(riprap) and its needs to be extended to the Umatac river. Also it needs debris, sediment, 
and overgrown vegetation removed upstream and downstream. 

RECOMMENDED 
IMPROVEMENTS 

COST: 

To prevent further erosion ofthe channel embankments and sedimentation ofthe existing culverts, erosion control 
and conveyance maintenance and improvements are required. The existing culvert under Jose A Quintana St. should 
be replaced with a larger 30" culvert (approximately 100- feet long) equipped with upstream and downstream 
headwall/wingwall structures with 100 SF rip rap energy dissipation placed on the downstream side. One quarter 
acre debris/ sediment removal will be required as part ofthe improvements. 

$144,000 
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UM-l06 

LOCATION: RT 2 & Jagar Dr 

MmGATlON TYPE: Conveyance Improvement/ Conveyance Maintenance 

SITE ASSESSMENT: At the interchange of Route 2 and Jagar Drive a two drainage systems need to be modified to prevent homes from 

flooding downstream. There is a 36" RCP cross culvert that crosses RT2 and discharges to the west of Rt2, this 

culvert has headwalls both upstream and downstream which both end have excessive overgrown vegetation. There 

is another 30" RCP culvert coming from Jagar Drive, this culvert ends with a headwall and then runoff continues on a 

ditch along RT2 east side flowing north. Both of this systems are causing homes to get flooded downstream, a 

solution will be to abandon the 36" RCP and route that flow to a new 36" cross culvert that will run under Jagar DR 

and connect to the 30" Headwall(this headwall will need to be modified). Then downstream from the 30" Cross 

culvert the existing ditch will be replaced with 100' of trapezoidal concrete lined channel that will route runoff to the 

Umatac river. 

RECOMMENDED 

IMPROVEMENTS 

COST: 

Recommend modification of the 2 drainage systems located at Route 2 and Jagar Drive in order to minimize future 

flooding of homes located west of Route 2. Improvements would include abandonment of the existing 36" RCP 

under Rte 2, placement of a new 36" RCP (estimated at 200 LF in length) under Jagar Drive at its intersection with 

Route 2 (routing flow northerly along the east side of Rte 2). The outlet ofthe new 36" RCP would be adjacent to the 

outlet of the existing 30" RCP that runs diagonally under Jagar Drive. Recommend replacement of the outlet 

structure with a new, larger headwall/wingwall stucture that can accomodate the 30" and 36" RCP. Recommend 

replacement of the downstream ditch (conveying flow northerly to the Umatac River) with a concrete trapezoidal 

channel (estimated at 100 feet in length) and a 100sq ft rip rap energy dissipator located at the outlet of the 

concrete ditch. A quarter acre of debris removal is also needed to clear out debris and vegetation that have 

accumulated around the upstream and downstream headwalls ofthe existing culverts. A headwall/wingwall 

structure will also be required at the upstream end of the new 36" RCP culvert. 

$379,000 
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UM-l07 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 
IMPROVEMENTS 

COST: 

Road A 

Storm Drain Improvement 

At the end ofthis Cul-de-sac. there is an existing catch basin that can not handle all the runoff that is routed to this 
inlet and floods 4 homes. This catch basin besides being undersized. gets dogged with debris. A solution to prevent 
the homes from getting flooded is to build a small wall behind the sidewalk to keep the runoff on the street. and to 
add more grated inlets adjacent to the existing inlet. 

Place a storm drain system at the cui de sac of Road A consisting of 4 catch basins connected by 150 IF of 12" - 24" 

RCP. outleting to 1000' of concrete ditch that routes flow around the existing homes in an existing drainage 
easement. A culvert may be required at the downstream end of the channel (assume SO' of 24" RCP equipped with 
headwall/wingwall structures). This system will ultimately route the flow to the system at Jagar Drive. 

$288.000 
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UM-l08 

LOCATION: Jose Q Aguon St & Laelae River 

MITIGATION TYPE: Erosion Controll Conveyance Improvementl Conveyance Maintenance 

SITE ASSESSMENT: Along the end of Jose Q Aguon St, the Laelae River is encroaching into the road and eventually it will undermine the 

road. Embankment stabilization(riprap) is needed to prevent the river from undermining the street. The river floods 

the street but it has not flooded homes. 

RECOMMENDED To prevent further encroachment of the Laelae River into Jose Q Aguon Street, maintenance consisting of a quarter 

IMPROVEMENTS acre of debris removal along with installation of 1,000 square feet rip rap channel stabilization along the river 

embankment is recommended. 

COST: $143,000 
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UM-l09 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 

IMPROVEMENTS 

COST: 

RT2 

Erosion Control! Conveyance Improvement! Conveyance Maintenance 

At a location along Route 2 north of the Umatac river there is a 5'x5' RCB cross culvert. Both upstream and 

downstream it needs embankment stabilization, and debris and overgrown vegetation removal. Downstream it 

needs about 200' of embankment stabilization, and upstream probably around 50' of embankment stabilization. 

Roadway is undermined on both sides of the RCB, roadway also needs to be stabilized. 

One acre of debris removal is needed to clear out accumulated debris and the overgrown vegetation. Embankment 

stabilization of the channel upstream and downstream of the existing culvert under Rte 2 is needed for a distance of 

200 linear feet downstream (requiring approximately 4000 sq ft of rip rap stabilization) and about 50 linear feet 

upstream (requiring approximately 1,000 square feet of rip rap stabilization). 

$741,000 
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UM-ll0 

LOCATION: RT 2 & La Sa Fua River 

MITIGATION TYPE: Storm Drain Improvement/ Erosion Control 

SITE ASSESSMENT: Along Route 2 the road has a low area with step grades, at this location the roadway only has one overside drain 

and the upstream side of La Sa Fua river the roadway embankment needs stabilization. More overside drains need to 

be added to roadway in order to discharge all the runoff from the roadway at more than one location and prevent 

any flooding of the roadway. 

RECOMMENDED Recommend placement of four AC spillways along Route 2 with approximately 100 SF of rip rap stabilization placed 

IMPROVEMENTS downstream of the spillways for energy dissipation. The additional spillways and stabilization will prevent further 

erosion and flooding of the road at the outlet to the La Sa Fua River. 

COST: $61.600 
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UM·l11 

LOCATION: RT 2 & Observation Rest Area 

MITIGATION TYPE: Erosion Control 

SITE ASSESSMENT: Along Route 2 by the observation rest area, on the west side of the road the hillside has mass erosion. This erosion 

needs to be stabilized with probably filter fabric and ground cover in order to stop the erosion and preventing 

sediment to run down the road. 

RECOMMENDED 

IMPROVEMENTS 

COST: 

Recommend placement of hydroseed wI a bonded fiber matix over approximately 1 acre of the hillside where 

groundcover does not exist in an effort to control mass erosion along the hillside. 

$636,000 
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UM-112 

LOCATION: RT 2 & Cetti River 

MITIGATION TYPE: Erosion Controll Conveyance Maintenance/ Conveyance Improvement 

SITE ASSESSMENT: Route 2 over the Cetti river is being undermined, half of the road(west side) is undermined that it can collapse at any 

time. At this location a new bridge is needed (note this is part of another contract) and culverts need to be extended 

along with erosion control (gabions) along embankment. 

RECOMMENDED To prevent further undermining of the roadway over the Cetti River, erosion control and conveyance maintenance 

IMPROVEMENTS 

COST: 

and improvements are required. Existing culverts must be extended to a stabilized embankment. For cost estimating 

purposes, the extension is· estimated at 200-feet and the culvert size is estimated at 5- 48" diameter pipelines. For 

embankment stabilization, placement of 8000 sq ft of gabions and 1000 sq ft of rip rap at the bottom. An outlet 

structure (headwall and 2 wingwalls) has also been included. 

$661,000 
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UM-113 

LOCATION: RT 2 & Tributary to Sella River 

MITIGATION TYPE: Conveyance Maintenance 

SITE ASSESSMENT: A cross culvert under Route 2 routes runoff from a tributary to the Sella River. This cross culvert is in good condition, 

and no erosion issues are visible; it only needs vegetation removal to prevent any dogging. 

RECOMMENDED 

IMPROVEMENTS 

COST: 

To prevent future clogging of the cross culvert at this site it is recommended that a quarter acre of debrisl sediment 

be removed to promote proper drainage. 

$1,940 
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UM-114 

LOCATION: RT 2 & Sella River 

MmGATION TYPE: Conveyance Maintenance 

SITE ASSESSMENT: A 48" RCP cross culvert routes Sella River flow under Route 2 towards Sella bay. The cross culvert and 

Headwall/wingwalls are in good condition. Vegetation removal is needed to prevent any debris accumulation and 

clogging. 

RECOMMENDED To prevent future clogging ofthe cross culvert at this site it is recommended that a quarter acre of debris/ sediment 
IMPROVEMENTS be removed to promote proper drainage. 

COST: $1,940 
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YIGO VILLAGE 

VI-10l 

LOCATION: RT 9 

MITIGATION TYPE: Conveyance Improvement/ Conveyance Maintenance 

SITE ASSESSMENT: 36" CSP cross culvert under Rt 9. The upstream earthen channel to this cross culvert overtops and floods neighboring 
2-3 properties. The channel base seems to be a few inches lower than the 36" CSP cross culvert. This reason for the 
flooding is that the receiving drainage system downstream at the airforce base is not maintained properly and the 
system clogs, creating the channel upstream to overtop. The solution will be to regularly maintain the systems 
downstream within the airforce base. 

RECOMMENDED 
IMPROVEMENTS 

COST: 

To prevent further flooding of neighboring properties at this Site, approximately 1,000 square feet of debris removal 
along the downstream side of the culvert (on airforce base property) is needed along with drainage improvements at 
the culvert inlet including the addition of a headwall and two wingwalls with a 100 square foot rip rap energy 
dissipator. 

$41,500 
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VI-l02 

LOCATION: Azud St 

MITIGATION TYPE: Storm Drain Improvements/Treatment BMP Improvements 

SITE ASSESSMENT: This is a low point along the street where ponding creates the flooding of 5-9 properties. There are no existing 

drainage systems at this location. The solution will be to add infiltration trenches along the street at the lowest 

location, on both sides ofthe street. 

RECOMMENDED To prevent further flooding of properties, two 200 linear foot infiltration basins are recommended for construction 
IMPROVEMENTS along the crowned street at its low point. 

COST: $39,100 
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YI-l03 

LOCATION: Chalan Santa Bernardita 

MITIGATION TYPE: Storm Drain Improvements/ Treatment BMP Improvements 

SITE ASSESSMENT: This is a low point along the street where ponding creates the flooding of 5-9 properties. There are no existing 

drainage systems at this location. The solution will be to add infiltration trenches along the street at the lowest 

location, on both sides of the street. 

RECOMMENDED 

IMPROVEMENTS 
To prevent further flooding of properties, two 200 linear foot infiltration basins are recommended for construction 
along the crowned street at its low point. 

COST: $39,100 
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YI-l04 

LOCATION: Chalan Tun Luis Duenas & Kiko Isabela loop 

MITIGATION TYPE: Storm Drain Improvements/ Treatment BMP Improvements 

SITE ASSESSMENT: This is a low point along the street, thus creating ponding and flooding of one property. There are no existing 

drainage systems at this location. A possible solution will be to add infiltration trenches along the street at the 

lowest location, on both sides of the street. 

RECOMMENDED To prevent further flooding of properties, two 200 linear foot infiltration basins are recommended for construction 

IMPROVEMENTS along the crowned street at its low point. 

COST: $39,100 
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VI·10S 

LOCATION: Chalan Tun Luis Duenas & RT 29 

MITIGATION TYPE: Storm Drain Improvement/ Conveyance Improvement 

SITE ASSESSMENT: This is a low pOint along the street thus creating ponding and flooding 2-4 properties. There are no existing drainage 

systems at this location. A possible solution will be to route the flow via a conveyance drainage system to an existing 

infiltration behind a school's football field, an easement will be needed to run the conveyance line through a private 

property. 

RECOMMENDED 

IMPROVEMENTS 

COST: 

To prevent further flooding of properties at this site, construct a storm drain system consisting of 2 catch basins 

(placed at the low point of the crowned road) connected by approximately 100 linear feet of 24" RCP routing flow to 

a drainage ditch approximately 1000 feet in length to an existing infiltration basin located adjacent to a school yard 

(requiring an easement along the edge of a private property). Place a 100 sq ft rip rap energy dissipator at the outlet 

to the infiltration basin. 

$171,000 
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YI-l06 

LOCATION: 

MITIGATION TYPE: 

SITE ASSESSMENT: 

RECOMMENDED 

IMPROVEMENTS 

COST: 

RT 29 & Chalan tun Jose Anaco 

Storm Drain Improvement! Conveyance Maintenance 

This is a low point along the street thus creating ponding and flooding 3-4 properties. There are no existing drainage 

systems at this location. A possible solution will be to add a conveyance system at the low point and route the runoff 

through a private property where in the backyard there is an existing natural depression. 

To prevent further flooding of properties at this site, construct a storm drain system consisting of 2 catch basins 

(placed at the low point of the crowned road) connected by approximately 200 linear feet of 24" RCP routing flow 

along the edge of a private property (requiring an easement) to outlet to a sink located behind the property. The 

outlet shall include a headwall and approximately 1/4 acre of of debris removal will be needed for construction and 

to promote drainage. 

$225,()()() 
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YI-l07 

LOCATION: Gayinero Dr(RT 29) & Chalan Padiron Lagu(RT 15) 

MITIGATION TYPE: Storm Drain Improvements/Treatment BMP Improvements 

SITE ASSESSMENT: At this intersection all four corners flood, and possibly one property. No existing drainage conveyance systems. Add 

infiltration trenches along both streets. 

RECOMMENDED To prevent further flooding of properties, two 200 linear foot infiltration basins are recommended for construction 

IMPROVEMENTS (one along each street at its low point). 

COST: $39,100 
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VI-lOS 

LOCATION: Tun Luis Duenas Rd & RT 1 

MITIGATION TYPE: Storm Drain Improvements/ Treatment BMP Improvements 

SITE ASSESSMENT: There is a low point along Tun Luis Duenas Rd where a home gets flooded. Need to add infiltration trench to prevent 

ponding. will need to acquire r/w. 

RECOMMENDED To prevent further flooding. one 200 linear foot infiltration basin is recommended for construction along the street 

IMPROVEMENTS at its low point. 

COST: $19.600 

c 
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VI-lOg 

LOCATION: RT 1 & Chalan Chamorri 

MITIGATION TYPE: Storm Drain Improvements/ Treatment BMP Improvements 

SITE ASSESSMENT: Low point along Route 1. There is no existing drainage conveyance system along Rtl. Chalan Chamorri is higher than 
Rtl. No obvious solution to ponding. 

RECOMMENDED To prevent further flooding. one 200 linear foot infiltration basin is recommended for construction along the street 
IMPROVEMENTS at its low pOint. 

COST: $19.600 
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VONA VILLAGE 

YO-l0l 

LOCATION: RT 4 

MITIGATION TYPE: Erosion Control 

VILLAGE RANKING 3 

SITE ASSESSMENT: New development along Rt4. Major grading of slopes, no visible signs of temporary erosion control measures. 
Sediment will go to the bay downstream if no control measures implemented. 

RECOMMENDED Recommend improvements to the existing stormwater pollution prevention strategy for this existing construction 

IMPROVEMENTS site in the form of 1 acre of hydromulch and 2000 LF of silt fence to prevent sediment from entering downstream 

waters. 

COST: $11,300 
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YO-102 

LOCATION: Chalan Telefofo 

MITIGATION TYPE: Storm Drain Improvement 

VILLAGE RANKING 6 

SITE ASSESSMENT: At low point of street six homes get flooded, homes are lower than the road. Need to add a drainage conveyance 

system along road and route it to the natural flow path, inside a private property where easement will need to be 
acquired. 

RECOMMENDED Recommend placement of a storm drain system along the road. Place 2 catch basins at low point, connected by 100 
IMPROVEMENTS LF of 24" RCP outleting to natural drainage path through a headwall/wingwall structure equipped with a 100 SF rip 

rap energy dissipator. 

COST: $137,000 
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Y0-103 

lOCATION: Jesus Santos Rd 

MITIGATION TYPE: Storm Drain Improvements/Treatment BMP Improvements 

SITE ASSESSMENT: The low area of this street is flat and five properties get flooded. Add a drainage conveyance system along road 

and route it to existing ponds at the end of the street. 

RECOMMENDED Recommend placement of a storm drain system along the road. Place 2 catch basins at low point, connected by 

IMPROVEMENTS 400 IF of 24" RCP outleting to an existing infiltration system located at the end of the street. Equip outlet with 

COST: $427,000 
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VO-l04 

LOCATION: 

MITIGATION TYPE: 

VILLAGE RANKING 

SITE ASSESSMENT: 

RECOMMENDED 
IMPROVEMENTS 

COST: 

Balajadia Rd 

Storm Drain Improvementl Conveyance Maintenancel Erosion Control 

7 

Road embankments are very steep. To prevent erosion from continuing. asphalt dikes should be added on both 
sides of road at low point of road and overside drains with riprap added. 

Recommend placement of a storm drain system along the road. Place 2 overside drains lAC spillways) at low points 
in road, each outletting to a 100 SF rip rap energy dissipator at bottom of embankment. 

$33,500 
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YO·lOS 

LOCATION: RT 4 

MmGATION TYPE: Erosion Cantrall Conveyance Maintenance 

SITE ASSESSMENT: Vlig bridge, undermining of approach slabs on both north and south embankments. Need to add more gabions to 

approach slabs embankments, north section is in worse conditions. 

RECOMMENDED Embankment stabilization is needed in the vicinity ofthe bridge approach slabs. Recommend the placement of 

IMPROVEMENTS approximately 400 sq ft of gabions along the north and south embankments and 500 sq ft of rip rap at the bottom 
of each embankment. A quarter acre of debris removal is required for maintenance. 

COST: $215,000 
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YO-l07 

LOCATION: Salas Road 

MITIGATION TYPE: Storm Drain Improvement 

SITE ASSESSMENT: Constant undermining of roadway from proximity to Vlig river. Need permanent soil stabilization, possibly riprap 

along roadway. 

RECOMMENDED Recommend soil stabilization along roadway edge (where undermining is occuring) and placement of a storm drain 

IMPROVEMENTS system along the road. Place 2 catch basins at low pOint, connected by 100 LF of 24" RCP outleting to stabilized 

embankment ofVlig River. 

COST: $134,000 
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YO-lOB 

LOCATION: Chalan Aguon 

MmGATION TYPE: Storm Drain Improvement/ Conveyance Maintenance/ Erosion Control 

SITE ASSESSMENT: Just east of Vlig river crossing at a roadway curve a low point is created inside the curve and ponding is created and 

erosion evident. Need to add an overside drain with riprap to route flow to the Vlig river downstream and remove 

debris. 

RECOMMENDED 

IMPROVEMENTS 

COST: 

Recommend placement of a storm drain system along the road. Place an overside drain along inside of curve 

outleting to a rip rap channel approximately 50 feet in length, routing flow to Vlig River. Remove approximately 

1000 SF of debris at site. 

$141,000 
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AGANA HEIGHTS VILLAGE 
UXAnON COST ESTIMATES 

TOTAL COST 
MAP 

5TRE£T/ROIITi W/ENGIHEERING • 
DESlGNATlON 

RECOMMENDATIONS QUANTITIES UNrrs COST /UNrrs COST TOTAL COST CONTINGENOES 
N£W INJECTION WEUS INJECTION 'NEW 1200 Lf 51,.QQO.DO Ilf $1.200,000.00 

AG-101 
Sail V~ Solomon SttHt 

EXCAVATION 1111.11 C'f $27.53 I ct $50,581.16 S1.SI6i,473.ol $2.,357.D04.13 
• FrIIndIco ..... rAv. INClllEASE IASIN SIZi: IV 500D SF (6' OEEP) INFILTRATION BASIN 

"NaNG 1O<4ILf 5l4.12/ Lf $155.114.11 _cn.._ 
,,' ~V.'- Z22.21 tv f17.D I C'( '''".n : 

.... = - N=lLTMnoN1HNCHU IHftLTRAllON TUNCH , 
7S' ""'" =a 14UlO/ a $t.U1JIl 141.U1.7' -.as 

"'.-"""" ... -.... ' iII"., ..... -.!"'l ..... :rr' EROSION QJNTIOL (HYDI05fIO .. Sf $5.110/ SF "1.1100.110 . 
10,000 SF DEBRIS REMOVAL DEBRIS REMOVAL lAC $4,562.38 I AC $4,562.31 

.... "" Rte6.ftt.7 .oooGItlPRAJI RIPRAJ' 111.11 CY $744.11/ C'f $l2.15S.152 $107,.516.00 $:W:.437.19 

~#J.l./WWlNGWAU HEADWAll W/WI..awAU , .. $lO,ooo.llO/ .. $l<>,ooo.110 _ ..... _- lODD Sf DUaJS ItIMCIVAL 
...... _Al . .: .." D.25 AC 

_ .. /AC S>.1AO.St 
$IUM.U 

, 
1......,.10 .... 104 

~C1"'''' ..... m.11CY $744.11/ CY sa.7SS.12 I 
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LOCATION 

MAPDESlGNAnON STREET/ROUTE 

Tom RunIa!I 01010 ~ .... III 
, 

AV·ID> 
> 

..... a ... ow, 

lDO'81OSWALf 

AV·1M, AV-125 (Ca.t 
Saubala Road (AV-109), lD0'x24-RCP 

Estimate for Each 
Salinas Rd (AV-US) 

Project) 
1 CATCH IASIN 

HEADWAll W/WIN~AU. 

3DOCfRSP 

2SCI>'xJ .... 1IQ 

HEADWIJ.JJIWINGWAUS 

AY· lDl 
ChaIonJoson 1OOOSFDElalSR£MOVAL ........ CAltHIASIMS 

~0IltH 

~aRIPOW' 

AV-I04 
Paqacho Drive and 

1 AC HYDROMUlOt W!BFM 
Kolachucho 
r_ ........ 1/4 AI:. D£IRIS ao.tOVAL 

~y.1U, AY-1lO, AY 
....... -(AY· U9I, ..... a .. ow, __ a_>(Av 

127 (cost_lor 
12O),"'-2UIo12 (AI/-

CAl'OtMSlMS 
_"")oct) 

127) 
1DD'IQ4- RCP 

f40D'OIltH 
1/4 Ar. DEBRIS REMOVAL 

CATCH BASINS 

flnlloOrons l00'alrRCP 
AV·1l3 

Clrde 1 HEADWAl.L/WINGWALl 

300 Cf RIP RAP 

600 CF RIP RAP 

Auauer.H JODDCFRIPW 
AYlID 

._2 !4ooCYDCAVATIOII 

1/4 At DEBRIS REMOVAl. 

AY-1Z9 North Perino 
60DCFRIP RAP 

200 LF BIOSWALE 

1IXID Sf OEUIS fitEWOVAL 

AY-106 ,..-- o.sAt,""""""",W/IIM 

1IXID If CONCUTE Dnat 

1000 LF CONCRETE DITOt 

2 CATCH BASINS 

AV-121 Me 21nd ErslJn l0a.2..· RCP 

1 HEADWALI./WINGWAU. 

300 Cf RIP RAP 

4OOLFDITOI 

100 LF U· COHCRElE ENCA5EMDfT 

AI/-US TocdIoRMr 
4Ac OEUIS REMOVAL 

_AU/WlNGWALL 

. ..... a •• ow, 

AV-1Z3 vr Baubata un. 

AY·JDI _ 2. CIIoIIpn er.H 

AV·l12 
Route 2" 
Finite Road 

------

Appendix D - Page 2 

G 
\ ,/ 

300CI CF RIP RAP 

1/4 AC DEBRIS REMOVAL 

1/4 AI: DORIS IlMOVAL 

JODI) tf RIP MP 

100 If 12- CONCRETE ENCASEMENT 

1/4 AC DEaRI5 REMOVAL 

3000 CF RIP RAP 

AGAT VILLAGE 

RECOMMENDATIONS 

U'ow' , 
BIOSWAlE 

llt-RCP 

CATat BASIN 

HEADWAll W/'NIHIGWAU 

ROCK SLDPE PROnCT1ON RSP METHOO 81/4 TON AKA RJP RAP) 

ENfORCED CONCRm lOX QJlYERJ 

HEADWALL W/WINGWALL 

DEIIUS REMOVAL 

~ltHlASIII 

""'" pup OW' 

HYDROMULCH 18FM) 

DUAlS RGtOYAL 

.. OW' 

~ltH_ 

4'lCP 

DITCIt 

DEBRIS REMOVAL 

~OII1AS1N 
tiaRa 

HEADWAll W!WINGWAll. 

RIP RAP 

RIPKAP 

lAP OW' 
DCAVATION 

D£8.IUSREMOIIAl 

RIP RAP 

&IOSWALE 

DElalSR£MOVAL " 

H'tDIIOMU<CH (1fW) " 
CONCIETE 0IltH " . 

CONCRETE DITCH 

CATOIIIASIN 

24-Ra 

HEADWAU W/WINGWAU 

fillPRAP 

DITCH 

M_ CONCIETE ",or ENCASEMENT} -
~R£MOVAL 

. 
~ALLW_ALL -,.':"""'-"""·' ....... -:11 
.. OW' . ,. 

RIP RAP 

DEBRIS REMOVAL 

DORIS REMOYAL 

"" .... MINOR coNCRm IPiPE ENCASEMENl) 

DEBRIS REMOVAl 

RIP RAP 

COST ESTIMATE 

QUANTITIES UNITS 
,i;" 

, -
EXCAVATION 

EROSION CONTROL (HYDROSEED) 

. 

.,. 

'< . 

EXCAVATION 

EROSION CONTROL (HVDROSEED) 

DCAVATIOII 

CONCIETE (0IltH III'NG) 

EXCAVATION 

CONCRETE IDrTOt UNING) 

... -.. ..• ...... , .... : ,. 

SWDMP 

r--... 

. 

UUICY 

41.14 Of 

1000 SF 

lOOLF 

lEA 

lEA 

11.11 tv 

l,..na 
2EA 

a.lS~ 

lEA 

2 ..... CY 

11.UCY 

43560 SF 

.. HAt 

W ,l1CY 

lEA 

lOOlf 

5 • .1ICY 

0.25,,"C 

l EA 

, .. If 

lEA 

11.11 C'( 

22.UCt 

lU.UCY 

4IlOCV 

D.25AJ: 

22.22 CY 

!t6.1 tv 

1000 SF 

o.2SAt 

2&710 Sf 

14.D7a 

..... CY 

74.07ct 

35.64 C'( 

lEA 

lOOlf 

lEA 

11.11 C'f 

59.26C'f 

lOOCY 

o.2S At 

HA 
111.11 CY 

111.11 CY 

0.25 AC 

O.2SAt 

111.11CY 
, .. CV 

0.25 AC 

111.11 CY 

TOTAL COST 
W/ENGINEERING 

COST / Unit COST TOTAL COST CONTINGENCIES 

17 .... 71' CY $l2,75U' $12,75"" llAO,"US 

$27.53/ CY $1,325.29 

$5.00 I SF $1,000.00 

$554.79/ LF $55,479.38 
$7I,960.n $134,233.22 

$3,SDO.oo/ EA $3,500.00 

$10,000.00 I EA $10.000.00 

$59.05/ Cf $656.05 

$1.1 .... 5/ CY 11,SIJ,U6.U 
., . 

11011».00/ EA $20 .... .00 

$4,5Q.31/ At $1.140.51 
11.577 ....... $1.iI2.OI7.11 

1S.sao.oo/ EA 17 ....... 

$27 ... / CY $I.1SUI 
1744.71/ CY $I.l74.12 

$1,(lO/ Sf $43,560.00 $43,500.00 $74,052.00 

$4,5Q.3I/At $1.1_ 

$7 .... 71/ CY $12,755.11 

I 

1S.sao.oo/ EA $7 ....... $1 ...... .112 $251. ...... 

$554.7I/lf $55,471.31 

$275./ CY $ .... .,.45 

54,562.31/ At $1,140.59 

$l,5aulO/ EA $7 .... .00 

$Sl&.16/lf $53,616.49 
$",580." $164.117.59 

$10.000.00 I EA $10.00l.00 

$144.79/ a $8,274.62 

$744.791 CY $16,5049.23 

$7 ... 7I/CY $l2,75Ul 
. ,715.12 l lU.4DUS 

1l7 ... / CY $11.OWIO I 

$4.562.3&/ Ar. $1.140.59 

$744.79/ CY $16,5049.23 
$33,340.97 $56,&79.64 

$27.53/ tv $2,651.14 

$5.00/ SF $13.000.00 

$4,5Q.3I/ At $1.2405. 

11.00/ SF 121.780.00 
$47.sU.17 SIO, ...... 

$275./ CY $2.0 ..... 
$aU2/CY $2Z.S7LSl 

$27.53/ CY $2,039.1S 

$633.32/ CY $22.571.52 

Sl,SDO.oo / EA $7 ....... 

$.54.79/ If $55,479.31 $106, .... 10 $11 ........ 

$1 ........ / EA $10,000.00 

$144.19/ CY $8,214.62 

$21.53/ C'f $1.631.4' 

$34 ... 5/ CY $34 .... .00 

$4,5Q.31/At $1.2 ...... 
5l1a.4SI.U Sm ....... 

11 ........ /fA S2O,IIIIOJIO 
$744.71/ CY $12,755.1' 

$144.79/ C'f $82.753.62 
$13,894.21 $142.620.16 

$4,562.31/ AC $1.140.59 

$4,5Q.31/ At $1.1_ 

$744.79/ CY 

_ _ .>1 

$142,&20.11 
$l2,7S5.6Z 

$145.65/ CY $14,565.00 

$4,562.31/ AC $1,140.59 $118,459.21 $201,380.66 

$744.79/ CY $112,753.62 
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LOCATION COST ESTIMATE 
TOTAL COST 

W/ENGINEERING 
MAP DESlGNAnON 5l1I£ET/ROUTE RECOMMENDATIONS QUANTITIES UNITS COST/Unit COST TOTAL COST CONTINGENCIES 

HUDWAU/WINGWAU. HEADWAU. W/WI_AU. L',- lfA $1O,IIOO ... /fA $ID ....... 
AY-Ill RIo 2, Norlll 01 RIo 12 $OZ.75U2 $157,"1.15 

JOOOCfIUPIW' '" 
IUPIW' l11.11CY $74..,./ CY $U.7UQ 

CATCH BASINS CATat WIN 2fA $3,500.00/ fA $7,000.00 

100 Lf 24- RCP .-Rep 100 If $554.79/ If $55.479.31 

AY-l15 Tomas MftI Street 1 HEADWALL HEADWAU. lfA $' ..... 00/ .. $5 ..... 00 $15U64.42 $2SI,169.52 

400lfDITCH DITCH 59.26CY $27.53/ tv $1,1531.43 

)QQ()CfRlPRAP IUPRAP 111.11 CY $744.79/ tv $12.751.62 

_2ND 1/4 At. DPIUS REMOYAL 

__ AI. 

. D.1S AC $4 ....... /AC $l,14O.St 

AY·iD7 _&sO ..,CfIlll'IW' III'IW' , .. .' 22.22CY $74..,tI CY $1f,54t.n $'',Il0.l3 $l4..Gn." , 
CboIon ..... 1 HIADWALL/WINGWALL lADWAU. W!WINGWALL -, • _1: • .. 2fA $1 ........ / fA $2 ........ 

AY-124 
RftCruz& 3000 CF RIP RAP RIP HAP 111.11 CY $744.79/ CY $12.753.152 

$132,753.62 $225.681.15 8Iubata line 5 HEADWAu'/wiNGWAU HEADWAll W/WINGWALL , .. $10.000.00 I EA $50,000.00 

_CfIlll'IW' IIII'IW' J.\! llLl1 CY $744.79/ CY $OZ.75 ... 2 

AY·Ul 
__ ._2 

ilI4ACDOIIISIGIIIAI. DOlUS_AI. .'"'-f •• . , .r O.2SAC $4,56UI/ "" $1,14D.SI $ ... .-., ~ 

_AU/WlNGWAU. HEADWAU. OIl_ALl ". - :""' ,"",.,,' ." 2fA $_"'/ fA $2D,ooo'" 
, 

AY-117 
WI1I$RMr& llXlO SF DEBRIS AEMOVAL DEBRIS REMOVAL 0.25 AC $4,56 .. 31/ AC $1,140.59 

$13.194.21 $142,620.16 
R .... 2 3ODO Cf RIP RAP RIP RAP 111.11 tv $744.79/ CY $82.75J.62 

l HEADWAl.L/WlNGWAU. HEADWAU. W/WI_AU. " 2fA .$ID ....... / fA $2D,ooo'" 
AVoW Routo 2 _ of Atao lid ,,4"" DOlUS_AI. DOlUS REMOVAL . .. D.1S AC $4,562.31/"" $1,1 ..... $iII,147 ... aU)01.Jl 

[iooo Cf RIP IW' III'RAP -. r:-; " . .~ 222.22 CY $74..,1/ CY $165,507.23 

i'OOlfDITOt DITat 59.260 $27.53/ CY $1,631.43 

100 Lf 24- RCP '"IICI' lOOlf $SS4.79/lf $55,419.38 

AY-116 s.n Roque Slre:t l 
2 CATCH BASINS CATCH BASIN HA $'.sao ... / fA $' ..... 00 

$64,110.81 $101.91&.37 

CATCHIIA5INS CATCH IIA5IN '. " 2fA $',5IlO.OO / fA '7 ....... 
AY-110 : -- !2oDlf 24" IICP .. -.'" 200lf $554.7I/lf S110,15I.7I 

__ IS 

$202.4OL1O 

lDOD Sf DOllS MMOVAL ....... _AI. .. ~ •• ~ ..I.:. O.ZS~ $4 ....... /AC '1.1«1.5' 

AV·114 Rte 2 ond RnIIo CtHk 
HEADWAU/WINGWALL tflAI)WALL W!WINGWAlL .fA $10 .... .00' fA $40 ..... 00 

$105,507.23 $349,362.30 
&000 Cf RiP RAP Rll'RAP 222.22 CY $744.19/ C't' $165.so7.11 

IoWIHOU ~ • r - ~ 
~ 

lfA ",5IlO.OO/fA ".sao", 
AY·lD5 

Poqod>o _ ond'" 
201IZ4-11CP ""'1 -' .... .,.:r - 20lf $554.7I/lf $llJlOS •• 

$",sIS .. $24,IU." 
4"1ICP 

1000 Sf DEBRJS REMOVAL DEBRIS REMOVAL O.15AC $4.562.31/ N::. $1.140.59 

300 Lf 24- Rep 24- RCP 300 If $554.79/ Lf $156,431.14 

AV-131 Tun Leon Road ~lfBlOSWAU! BIOSWAU! EXeAVAnON 96.3 tv $27.531 Ct $2,651.14 $118,504.4' $337.457.153 

HEADWAU/WWGWALL HEADWALL W/WINGWAlL ZfA $10,000"" .. $10,000.00 

300 CF RIP RAP ... RAP 11.11 CY $744.79/ tv $8,274.62 

JOOII 24" IICP 4"1ICP .:' "., .... , " . - .. JOOII $554.71/11 $1 ... 417 ... 

CATat IASINS ~TCHIASIN u, . 2fA , $).500.00/ fA $7 ....... 
SlU,A J,lD $JU,1SU7 AY·UI EnIdft 

_ALl 1tfAowAU. .. ~ ,-'. ... OfA $5 ....... /fA $-
; 

ZSOO II CONe DITCH DfTDt 
., ~- ; .• ~ -r' ~. ,MCY $27.51/ CY $10 ..... 10 

---------
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ASAN VILLAGE 
LOCATION COST ESTIMATE 

TOTAL COST 
MAP W/ENGINEERING 

DESIGNATION STREET/ROUTE RECOMMENDATIONS QUANTITIES UNITS COST / UNIT COST TOTAL COST CONTINGENCIES 

laon Gue".", • Asan RMrIllldae 100' • r DIP WATER DIP WATER 100 If $52.n 1 If $5,m .oo 
$6,m.oo $10,670-'0 AS-I03 

AIR REI£ASE VAlVE AIR REI£ASE VAlVE lEA $1,000.00 / EA $1,000.00 

lOO'x3'x3' RCB (PER f(D) REINFORCED CONCRm BOX CULVERT 33.33 Ci $1,103.85 1 Ci $36,791.32 

1000 SF DEBRIS REMOVAL DEBRIS REMOVAL 0.25 AC $4,562.38 1 AC $1,140.59 
$51,199.08 $87,038.44 AS-109 Senator JUin Tim Toves Street 

NEW HEADWAll HEADWAll lEA $5,000.00 1 EA $5,000.00 

100 SF RIP RAP RIP RAP 11.1 Ci $744.791 Ci $8,267.17 
~ 

l00'x3'lc3' RCB (PER FCD) REINFORCED CONCRm BOX QJLVERT 33.33 Ci $1,103.85 / Ci $36,791.32 -
1 AC HYDROMUlCH (BfM) HYDROMUlCH (BFM) 43560.17 Sf $1.00 / Sf $43,560.17 l , , 

AS-IOS s.ntl Ana Streel 2 NEW HEADWAllS HEADWAll 2EA $5,000.00 / EA $10,000.00 $99,759.25 $169,590.73 
I 

1000 Sf DEBRIS REMOVAl DEBRIS REMOVAl 0.25 AC $4,562.38 1 AC $1,140.59 

i 100 Sf RIP RAP RIP RAP 11.1 Ci $744.79 / c:t $8,267.17 

1000 LF 30" RCP (PER FCD) 30" RCP 1000 LF $679.63 ILF $679,625.40 
$686,625AO $1,167,263.18 AS-I07 W. San carlos Ct and Msgr leon Guerrero St 

2 CATCH BASINS CATCH BASIN 2EA $3,500.00 I EA $7,000.00 

1000 Sf DEBRIS REMOVAl DEBRIS REMOVAl 0.25 AC $4,562.38 / AC , $1,140.59 . AS-I06 s.ntl Ana • Nino Perdido 1 AC HYDROMUlCH (BfM) HYDROMUlCH (BfM) 43560.17 Sf $1.00 / Sf $43,560.17 $100,180.14 $170.306.25 

100 LF 24" RCP (PER FCD) 24" RCP 100 LF $554.79/ If $55,479.38 

AS-I04 Msgr. Leon Guerrero Street 100 LF 6'04' RCB (per FCD) REINFORCED CONCRETE BOX CULVERT 88.89 Ci $1,103.85 1 Ci $98,121.23 $98,121.23 $166,806.09 

100 LF 4'04' RCB (PER FCD) REINFORCED CONCRm BOX CULVERT 59.26 c:t $1,103.85 1 c:t $65,414.15 

AS-IOS Consolaclon • M.r. laon Gue ... ", _I 1000 Sf DEBRIS REMOVAl DEBRIS REMOVAl 0.25 AC $4,562.38 / AC $1,140.59 $93,103.98 $158,276.n 
2 HEADWAllS HEADWAll 2EA $5,000.00 / EA $10,000.00 

200 Sf RIP RAP RIP RAP .. I 22.22 Ci $744.791 c:t $16,549.23 

10,000 SF RIP RAP STABIU2ATION RIP RAP 111 Ci $744.791 Ci $82,753.62 
$83,802.96 $142,465.04 

I 
AS-112 Route 1 " Fonte River , 

10,000 Sf DEBRIS REMOVAl DEBRIS REMOVAL 0.23 AC $4,562.38 1 AC $1,049.35 , 

1000 Sf DEBRIS REMOVAl DEBRIS REMOVAl O,25AC $4,562.38 / AC $1,140.59 

_1; north of Church.nd In-bo_ 1 AC HYOROMUlCH (BFM) HYDROMUlCH (8FM) 43560.17 Sf $1.00 1 Sf $43,560.17 
$59,700.76 $101,491.30 AS-l11 

p",perty. 176 _1. $5,000.00 1 EA 1 HEADWAll HEADWAll lEA $5,000.00 . 
2W1NGWAllS WlNGWAll 2EA $5,000.00 I EA $10,000.00 

2oo'x3'o3' RCB REINFORCED CONCRm BOX CULVERT 66.67 Ci $1,103.85 I Ci $73,593.68 

AS-ll0 Route 1 • Asan River 2 HEADWAllS HEADWAll 2EA $5,000.00 1 EA $10,000.00 $91,868.30 $156,176.10 

300 CF RIP RAP RIP RAP 11.11 Ci $744.791 Ci $8,274.62 

AS-I02 
Coat U .. AIoni Routll MI .... R .... r to 

50,000 Sf RIP RAP RIP RAP ' - , 
5,556 c:t $744.79 1 c:t $4,137,725.53 $4,137,725.53 $7,034,133Al 

FontlRMr - '--------
\' 
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BARRIGADA VILLAGE 

LOCATION COST ESTIMATES 
TOTAL COST 

MAP W/ENGINEERING . 
DESIGNATION STREET/ROUTE RECOMMENDATIONS QUANTITIES UNITS COST/Unit COST TOTAL COST CONTINGENCIES I 

~ CATCH BASINS CATCH BASIN HA $3.soo.oo / EA $10.5110.00 
IV-I02 

Raub 16 & CepeIa Itoo Ih 24" IV 24" IV 24 If $554.19/ If $13,315.05 $26,615.05 $4S,lU.5t 
Wfft Ii... .. " .. 

MNlHOI£ MNlHOl1 lEA $2,100.00 / EA $2,100.00 

2 CATOt BASINS CATOt BASIN 2EA $3,500.00 / EA $7.000.00 

Route 16 & N. Bana 100 LFx24" RCP 24" RCP 100 LF $554.79/ LF $55.479.38 
BV-ID6 

Drive $80,754.00 $1J7,281.79 
1 HEADWAU/WINGWALL HEADWALL W/WINGWALL lEA $10,000.00 / EA $10,000.00 

300 CF RIP RAP RIP RAP 11.11 ct $744.79/ ct $8,274.62 

EXCAVATION 
.-, 

111.11 ct $2753/ ct $3,058 •• ~ , . 
IV-134 

BIntpdo I11II/I11- ~OO' lONG INALTRATION llIfNCH INFILTRATION TIIENCH 0.75" ROC!( ~ 111,11 r:t $41,00/ r:t $4.55551 $11.514.37 $19.574-41 ~~ 
to PI-'V No. 261 C .. ~ ) 

FILTER FAIIRIC 2600 Sf $150 / Sf $3,9OQ.OO ) 
EXCAVATION 222 .22 ct $17.53/ ct $6,117.72 

BV-116 Umtlac::oStreet 2-200' LONG INFILTRATION TIIENCHES INFILTIIATION TIIENCH 0.75" ROCK 222.22 ct 541.00 / ct $9,111.02 $23,028.74 $39,148.85 

FILTER FABRIC 5200 SF $1.50/ SF $7,800.00 

CATOt BASINS CATCIt BASIN .. ; .. ~. 2EA $3,500.00 / EA $7,000.00 - _ fJ 
I. 

-' -- .j ,~ 

- .-
..a.16,RtelO, $554.19/ If $55,419.11 8V-I03, IV-11l, IV- 100 LF X 24" IV 24" RCP ~,.; - r 100 If 

Ill, IV-119, IV-l31 Andonon5t.lIVVC 
" 

$10,754.00 $137,lIL79 
S~..a.. 1 HfADWAU/WINGWALL HEADWALL W/WINGWALL ",~, lEA $10,000.00 / EA $10,000.00 ~ I , .. r. -

,-~ 
-, i; -

$744.79/ ct ,. ooa RIP RAP RIP RAP - - .. :.-" r 1Lllct $8,274.62 .~. I • .' 

2 CATCH BASINS CATCH BASIN 2EA $3,500.00 / EA $7.000.00 

100 If x 24· RCP 24" RCP 100 LF $554.79/ LF $55,479.38 
Westbrook 

(Westbrool<; .239 1 HEADWAU/WINGWALL HEADWALL W/WINGWALL lEA $10,000.00 / EA $10,000.00 
BV-11S 

Klmmaa Area, 7 
$282,0)7.59 5479,463.90 

300 a RIP RAP RIP RAP 11.11 ct $744.79/ ct $8,274.62 
homes affected 

EXCAVATION 6851.85 ct $27.53/ ct $188,631.43 
200'XZDO' INFILTRATION BASIN INFILTllATION BASIN 

FENONG 848 LF $14.92/ LF $12,652.16 

. - " -
lIDmo_tCIIadIo; , - 'T'"'''' 

, 
• IV-ID9 .214_ ~ FENCl AROUND IASIN FENCING . 841 LF $14.92/ LF $1l,iSU6 $1l,iS2.16 $21,5D11.67 

~ . .. '0;', 

~ . - . 

BV-124 Un&IIUln PIKe 2DO'xS'x10' CONC CHNL CONCRETE CHNL 74 ct $633.32/ ct $46,865.68 $46,865.68 $79,671.66 

u..- f;' • .', .-: 
1000 SF DEBRIS REMOVAl. DURIS REMOVAL 0.25 N:. $4,562.11/ AC $1,1405. 

PIacoCVUIoIo; 

BV-125 
Gurnobon, _ ond 

EROSION CONTIIOL CHYOROSEEO, 10,000 SF $5.00 / SF $50,000.00 $&&,14059 : $112,439.01 
~; 

M.nc:Uo~8I" ovwr to 
10.000 SF HYDROSEEO W/8FM HYDROSEEO W/8FM 

Capt Rova Wy ond 
ApIonSt ... , EROSION CONTIIOL CIFM, 10000 SF $L50 / SF $15,000.00 

•• :.1; i·~ .' L ........ -~:Ii:. '-,£ _. .. ,~l·· 
" 
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LOCATION 

MAP 
DESIGNATION STREET/ROUTt RECOMMENDATIONS 

can.ada Toto Road & EXCAVATlON 

BV-l21 & BV-127 
Dod. s. (BV-127), 

2-200' LONG INFILTRATION TRENCHES INFILTRATlON TRENCH 0.75" ROO( 
leon Guerrero & 
1.ey.,.(BV-121) 

FILTER FABRIC 

"i:" 

av-us loIjonWoy(Conado; 
~ooo CF RIP RAJ' RIPRAJ' 

.2391 , , 
-

EXCAVATION 
AschenaPLace 

BV-133 (VlILa,e; U5B Go"" 200' INFIL TRA110N TRENCH INFILTRATlON TRENCH 0.75" ROCK 
and Slntos Irea) 

FILTER FABRIC 

fXCAVATlON 

BV-132 n96 Son Roque D .... ~-200' LONG INRLTRATlON TRENCHES INRLTRATlON TRENCH 0,75" ROO( 

RLTElIFABRIC 

1000 SF DEBRIS REMOVAL DEBRIS REMOVAL 

MlnlbUSIn Road 
1 TRASH RACK TRASH RACK 

(Radio; Geor,e. EXCAVA110N 
Samba, Palomo and 200'x200' INALTMTION BASIN INFILTRA110N BASIN 

BV-108 (Amacho area '"dint FEHONG 
to E. Rt. 8, 9 home5 ... 

condominium 100'.36- Rep 36" RCP 

resldences affected) 
1 WINGWALL/HEADWALL HEADWALL W/WINGWALL 

600CF RIP RAP RIP RAP 

EXCAVATlON 

I MaNbuun Street-
BV-ID1 00' INRLTRATIONTRENCH INFILTRATlON TRENCH 0,75" ROO( 

WVOni- Gumoban " 

.1 

~ 1,,,.- .. .. - RLTER FABRIC 

EXCAVA110N 

8V-120 
Leylnl Rad, 1415 -

00' INFILTRATlONTRENCH INFIL TRATlON TRENCH 0.75" ROCK 
Malinas Residence 

FILTER FABRIC 

fXCAVATlON 

BY-U6 CIpIoln Reyes Woy 200' INFILTRATlON TRENCH INFILTRATION TRENCH 0,75" ROCK 
); 

RLTER FABRIC 
VIetnam Veterans 

Hllioway (RoUle 10; 1 WINGWALL/HEADWALL HEADWALL W/WINGWALL 

from Wervt(s front" .. 
BV-117 .he hilhwoy to sa •. 1 TRASH RACK TRASH RACK 

Robert MendioLa 5 •. 
• nd the qeland 

Amanda SINlto area 
-----
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COST ESTIMATES 

QUANTlnES UNITS 

r _. 

' , -- , ~ :..I 

~ 

-, . 
. -.... -, 

.. 

I-'J,· 

.... ~, 

SWDMP 
,--.... 

I: .--

222.22 ct 

222.22 ct 

5200 SF 

111.11 a 

111.11 ct 

111.11 a 

2600 SF 

222,22 ct 

222.22 a 

5200 SF 

0.25 AC 

lEA 

6851.85 ct 

848 LF 

100 LF 

lEA 

22.22 ct 

111.11 ct 

111.11 ct 

-2600 SF 

111.11 ct 

111.11 a 

2600 SF 

111.11 ct 
111.11 a 

2600 SF 

lEA 

lEA 

COST / UnIt 

$27.53/ ct 

$41.00/ a 

$1.50/ SF 

$744.79/ ct 

$27.53/ ct 

$41.00 / ct 

$150/ SF 

$2753/ ct 

$41.00/ a 

$LSO/ SF 

$4,562.38 / AC 

$2,000.00 / EA 

$27.53/ ct 

$14.92/ LF 

$715.00 / LF 

$10,000.00 / EA 

$744.79/ ct 

$2753/ a 

$4LOO/ a 

$1.50/ SF 

$27.53/ ct 

$41.00 / ct 

$150/ SF 

$2753/ ct 
$41.00/ a 
$150/ SF 

$10,000.00 / EA 

$2,000.00 / EA 

TOTAL COST 
W/ENGINEERING 

COST TOTAL COST CONTINGENCIES 

$6,117.72 

$9,111.02 $23,028.74 $39,148.85 

$7,800.00 

$12,753.62 $12,753,62 $14O,II1.l5 

$3,058.86 

$4,555.51 $11,514.37 $19,574.43 

$3,900.00 

$6,117,72 
I ,~ ,. 

$',111,02 $23,028.74 - $39,148.85 

$7,800.00 

$1.14059 

$2,000.00 

$188,631.43 

$U,652.16 $302,473.42 $514.204.81 

$71.soo.00 

$10,000.00 

$16,549.23 

$3,058.86 

'j 
$4,5S551 $11.514.37 $19,574.43 

" 
$3,900.00 

, 

$3,058.86 

$4,5S5.51 $11,514.37 $19,574.43 

$3,900.00 

$3,058.86 

$4,55551 $u.s14.37 $19,574.43 

$3,900.00 

$10,000.00 

$2,000.00 $12,000.00 $20,400.00 

December 2010 



"........... --- ----. 

LOCATION COST ESTIMATES 
TOTAL COST 

MAP W/ENGINEERING 
DESIGNATION STREET/ROUTt RECOMMENDATIONS QUANTITIES UNITS COST / Unit COST TOTAL COST CONTINGENOES 

EXCAYATION Ul.Ua $17.53/ a $3,a5U& 
'I!-; 

00' LONG INAL_lION TRENCH INFIL_lION TREHCH I': ,: _ ...... a(_; 0.75" ROCK m.ua $4L OO/ a $4,555.51 
J . .-...... 

FlLltR FAIIIUC 3600 Sf $UO/ Sf $J,9DO.00 
_oIr~ .... 

BY-1U WvIftdE. ...... a, CATtHIIASINS CATtH BASIN 2EA $3.soo.00 / EA $7,000.00 $9U&a.J7 $lSUlSU2 .-.......... 
100 LF x 24" RCP 24"I\CP $554.79/ LF $55,479.38 

I., 
cIoorInIl - slated lor 100 LF r. _lion ........ 

1 HEADWAU/WINGWALL HEADWALL W/WINGWALL lEA $10,000.00 / EA $10,a00.00 

'--- ...... t!l:..'h_ iJoo Cf RIP RAP RIP RAP 11.11 a $744.79/ a $8.274.62 .. . ~.;'!'"' ~...I 

BY-l40 Punzalln Street 200'><200' INFll_TICN BASIN INFILTRATION BASIN 
EXCAYATION 6851.85 Cf $27.53/ a $188.631.43 

5201,283.59 $342,182.10 
FENCING 848 LF $14.92/ LF 5U,652.16 

~CATtHIIASINS CATtHBASIN r: -:-. ~:, 
;,- I:. ~ 2EA $J.soo.OO / EA $7,aoo.OO ". ~-,J.jlf.. r~'· ~ ." ~.. I 

100 LF x 24- ReP 24"I\CP ~ l00LF $554.79/ LF ' $55,479.38 
I'.;, i' 1._;-,." '; '\ ... /( 

, "nj ':;1'1'.10 • 
":o! 

~ fi"~ :I,l"·~1 1 HEAOWALL/WINGWALL HEADWALL W/WINGWALL lEA $10,000.00 / EA $10,000.00 -K ;:< .,f, 

111-107 -....., JDOCfRIPMP RIP RAP ..". u.ua $744.79/ a $8.274.62 $282,1lJ7.59 $479,46UO 
J f~L ~ 
,'I ......... t ~ 

,. '. "j ~. I EXCAYATION 6851.85 a $27.53/ a $188.63L4J , 
,''' r 1"' ":!-

\ 
J ". M 00'x200' INAL_lION BASIN !NAL_TIOH IIASIN 

" ,. ~; ~ 
,. 

__ ~~"4'1~' .! .r: •.. 
":': FENCING i' _,~. 848 LF $14092/ LF $U,Ilil.16 

J.. ~. 
, 

--'I-~ " i 
2 CATtH BASINS CATCH BASIN 3EA $3,500.00 / EA 57,000.00 

100 LF x 24" IICP 24"I\CP 100 LF $554.79/ IF $55,479.38 
BY·U7 Rte 8 East of Rce 10 $80,754.00 $U7,28L79 

1 HEAOWALL/WINGWALL HEAOWALL W/WINGWALL lEA $10,000.00 / EA $10.000,00 

300 CF RIP RAP RIP RAP 11.11 a $744.79/ a 58.274.62 

.. j" .. \ ... 1 1"" ~ .. ~ ,;:;"!' ~-."~ , .r~ ;~ .~:~/~'~ ~ r r";-'r.= -tl7-',r- ll' ~ 

""'"l .~ r' CATtHIIASINS ~ ... -, CATtHIIASIN 3EA $J,500.00 / EA $7,000.00 
J- .~' fl' ., 

'U "'1 , t . ~I-r I';' ,,' l",;L~l 't " . 11' ~ll :; 
$554.79/ LF ,$55,479.38 

!~~ .. ~":!- ~t If " ._ 
100 Lf I( 24- RCP 24"RCP ··t 

~, 
100 LF ".,.1:. ... "J ~ 

Bv-no lltaa.SonVlconta 1 HEADWAU/WINGWALL ' HEADWALL W/WINGWALL .. J lEA $10,000.00 / EA $10,000.00 $83,507.00 $141."'1.1' 
I, 

F I· 

JDOCf RIP RAP RIP RAP 1Llla $744.79/ a $8,274.62 r 
-~ ~. 

,I r ,J . 

. f I; 
l00acur EXCAYAlION 100 a $27.53/ a $2.753.00 ." . ~ . ,; ..... , ... ,r-

.~'::-:'-"L. .. "., .. 1' 

Canada Toto Loop 
(ean.dI; Rores Ind 
BIas residences; 

BY·129 wIoierts tluu out l00'x36"1\CP 36"1ICP 100 LF $715.00 / LF $71.sao.00 $71.500,00 $121,550.00 

"",ke road vicinity 
needs delnlne .ffeets 
4 homes) 
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LOCATION COST ESTIMATES 
TOTAL COST 

MAP W/ENGINEERING 
DESIGNATION STREET/ROUTE RECOMMENDATIONS QUANTITIES UNITS COST / Unit COST TOTAL COST CONTINGENCIES . 

~'''1)a n 1. !"" ' .. - , .. 
r 1 HEADWAW/WINGWALLS HEADWALL W/WIIltGWALL lEA $10,000.00 / EA $10,000.00 

i' ; , 
BY-IllS Rta16e_sao $18.274.61 S4-.Q6U!; .. 

h· I 

1_ .. --
r .. 100 SF RIP RAP ; RIP RAP ,. I, .1 

~ 
lL110 ct , $744.79/ Ci $8,174.62 .. I;, 

o' , -
" " " 

. ; ~ -. I .J -." .. .- .~ 

- " -- ~ .~.-, .. .. .. ';"",ol..-'_ • ~.~_c , 
CATCH BASINS CATCH BASIN 4EA $3.soo.00 I EA $14,000.00 

BV-IM Rio 16 !II N Saba .. l00'x24" RCP 24" RCP 100 LF $554.79/ LF $55,479.00 $69,886.44 $11B,806.95 

100 LF DITCH DITCH 14.B Ci $27.53/ Ci $407.44 

BY·122 Leon Guerrero SL 1000 SF RIP RAP RIP RAP - ~. 111.11 Ci $744.79/ Ci $B2,7SJ.61 $B2,7SJ.62 $14O,6ILl5 .. " '-

1000 SF DEBRIS REMOVAL DEBRI5 REMOVAL 0.25 AC $4,562.3B / AC 51,14059 

BV-110 
Southeast comer gf 

$2B,670.59 $48,740.01 
Route 8 and Route 10 1000 Ci DREDGING ICUTl EXCAVATION 1000 Ci 527.53/ Ci $17,530.00 

f'GREEMENT W/DFW 

•. :'> 

~ CATtIt BASINS " CATtIt BASIN 
, 

'.1 , 
3EA $3.soo.00 / EA $10,soo.00 

o ~ 

" - .. 
BY·l23 UnPuIuSlrHt 100 LFx24" RCP , .. 14"RCP 

,. 
14 LF $554.79/ LF $23,315.1lS $l6,615.1lS ; $45,24559 . , 

',' .. . .. . -
1 MANHOLE MANHOlE lEA 51,100.00 / EA $1,100.00 

~ .'. ... . . 
100 LF x 36- Rep 36" ftCp 100 LF $715.00 / LF $71,500.00 

BV·n6 Rte16 @ Pedone ~ HEADWAU/WINGWALLS HEADWALL W/WINGWALL 4EA $10,000.00 / EA $40,000.00 $113,140.79 5192,339.34 

~LFDITCH DITCH 59.6 Ci $27.53/ Ci $1,640.79 

I. 1-: 
1 CATtIt BASIN CATtIt BASIN - .. ... lEA $3.soo.oo / EA $3.soo.00 

..... o.l -- OJ' ~ _ •• '1 . . ..... 

DITCH 
~ 

14 .• Ci 51753/ Ci $407.44 ) 8Y-139 _.1 Rte 33 00 LFDITCH $U,W.D6 $lD,70UO ... p. -
i- 'LJ ~ ..... ~' ,... -:' - .~ ... 

100 SF RIP RAP RIP RAP .. ~ ....... , .... ~,,"\ . 1LllCi $744.79/ Ci $8,174.62 - . , 
-- .0.' _ .. 

- -----
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DEDEDO VILLAGE 

LOCATION COST ESTIMATE 
TOTAL COST 

MAP W/ENGINEERING & 
DESIGNATION STREET/ROUTE RECOMMENDATIONS QUANTITIES UNITS COST/UNIT COST TOTAL COST CONTINGENCIES 

~ CATCH BASIN CAlCH BASIN 4EA $3.soo.oo / EA $14,000.00 

DBOI 
Route 1 (from Route 26 200 LF 24" RCP 24"RCP 200LF $554.79/ LF $110,958.76 

10_30) fwo'DlTCH 
$132,190.19 $224,72332 

DITCH .. 59.26CY $2753/ CY $1,631A3 

2MANHOlfS MANHOlE 2EA $2,800.00 / EA $5,600.00 

100' CONCRm CHANNEL CONCRm CHANNEL 
EXCAVAllON 29.63 CY $27.53/ CY $815.71 

DE-103 Salisbury 5tr •• t 
CONCRm (DITCH UNING) 7.704 CY $633.32/ CY $4,879.10 

$13,835.41 $23,520.19 
1000 Sf DEBRIS REMOVAL DEBRIS REMOVAL 0.25 AC $4,56238/ AC $1,140.59 

2 CATCH BASINS CATCH BASIN 2EA $3,500.00 / EA $7,000.00 

2 CATCH BASINS CAlCH BASIN .- ,~ 2EA $3,500.00 / EA $7,000.00 
.. 

DE-I04 I.oretJI 
200 If 24" RCP 24" RCP ,=. ,,:... - 200 LF $554.79/ LF $110,958.76 

$136,23338 $231,596.74 
( , 1 HEADWAU. W/WIHlGWAU. HEADWAU. W/WIHlGWAU. .- ,. lEA $10,000.00 / EA $10.000.00 

.j, 

• 
300 a RIP RAP RIP RAP .. lUICY $744.79/ CY $8,274.62 .. ~" I 

1000 Sf DEBRIS REMOVAL DEBRIS REMOVAL 0.25 AC $4,562.38/ AC $1,140.59 I 

DE·I05 Redondo luchon 100 Sf APRON APRON CONCRETE (DITCH UNING) 0309 Ci $63332/ Ci $195.70 $3,336.29 $5,671.69 I 

I TRASH RACK TRASH RACK lEA $2,000.00 / EA $2,000.00 

'. 2 CAlCH BASINS CATCH BASIN .. - . - ~ . - -. 2EA $3.soo.00 / EA $7.000.00 ... .. ';. . '(I ':, .' "/,, . '. ,~ 100 LF 24" RCP 24"RCP 0' '- .,; 100 LF $554.79/ LF $55,47938 

'J'i 
1 HEADWAU. W/WIHlGWAU. HEADWAU. W/WIHlGWAU. .. 

-~ . lEA $10,000.00 / EA $10,000.00 
DE-I06 _lit Route 27 

3OOc:f RIP RAP 
$192.01459 

·'i ... 
$326,424.11 

RIP RAP ', .. , lUICY $744.79/ CY $8,274.62 -"I , 
" ... .. 10,000 Sf DEBRIS REMOVAL DEBRIS REMOVAL 0.25 foC. $4,56238/ foC. $1,14059 - .~ .. , 14000 CY DREDGING (CUT) DREDGING (CUT) EXCAVATION ~ 4000 Ci $2753/ Cf $110,120.00 ~ ~. 

.~~ 
_ ,r. I 

200'x200' INFILTRATION BASIN INFILTRATION BASIN 
EXCAVAllON 6851.85 Ci $27.53/ Ci $1B8,631A3 

FENONG 848LF $14.92/ LF $12,652.16 

DE-lOB Route 3 2 CATCH BASINS CATCH BASIN 2EA $3,500.00 / EA $7,000.00 $272,037.59 $462,463.90 

100'.24" RCP 24" RCP 100 LF $554.79/ LF $55,479,38 

300 a RIP RAP RIP RAP 11.11 Ci $744.79/ Ci $8,274.62 

3 INJECTION WEU5 INJECTION WEU5 • ODH PILE (16") _.::.. __ • "....,I, -
~--

300 LF $1,000.00 / LF $300.000.00 :1("-: I'; ... £ ; ,< 
....., ~ 1 .( < . , 

EXCAVATION . " ·~'·I • 1574 CY $2753/ Cf $43,332.22 'L .1 

~ l00'dDO' INFILTRATION BASIN INALTRAl10N BASIN 
" $14.92/ LF .. ~I~ 

\. 
FENCNG • ,n. 448 LF $6,684.16 ;~., 

UIwdo EXCAVAllON 96.96 Cf $2753/ Ci $2,66931 $391,96031 
,.' 

$666,33252 DE-I09 0', 
I P 200 LF BIOSWAlE BlOSW,uE ,- i , 

EROSION CONTROL (H'/DIIOSW)) 3200 SF $5.oo/SF $16.000.00 ' .. ~ .~ 

. ~' 3 HEADWALLS HEADWAU. 3EA $5,000.00 / EA $15,000.00 '. • • 'I~- .' . '"" , r r: I' -j J t'''' ... ~, 
" 

" ... 300 a RIP RAP RIP RAP " lUICY $744.79/ CY $8,274.62 'r n i " ~ ~ .. , 
2 CATCH BASINS CATCH BASIN 2EA $3.soo.00 / EA $7,000.00 

1 MANHOlE MANHOLE lEA $2,800.00 / EA $2,800.00 
$66,095.09 $112,361.66 DE-ll0 Route 1 and Route 3 

$815.71 200LF DITCH DITCH 29.63 Ci $27.53/ Ci 

100 LF 24" RCP 24" RCP 100 LF $554.79/ LF $55,479.38 

1 CATCH BASIN CAlCH BASIN ... lEA $3.soo.oo / EA $3.soo.00 

DE-Ill _lind Route 27A 100 LF 24" RCP 24"RCP ~ '-;., .. ~, 100 LF $554.79/ LF $55,47938 $61,77938 $105,024.95 
:~ I 

1 MANHOlE .. MANHOLE ~ " . lEA $2,8OIJJJO / EA _ $2,800.Iio 
'------

I 
--- ------
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MAP 
DESIGNATION STREET/ROUTE 

; 
i 
t 

,f ,. 

DE-U3 Route 1 and Route 28 

.. " I1.j-, ,.\ 

DE-llS RouI8 3 A Ind Route 9 

I 

Route 3 and Bullard 
DE-U7 

Avenue 

Route 3 Ind ClIalon 
DE-U6 

ICarelll 

", 

DE-l20 
Route 3 and COntrol 

Tree Drive 

DE-U8 RouI8 3 Ind Route 28 

,. - ~ 

i 
" , 
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2 CATCH BASIN 

400 LF DITCH 

100 LF.24" RCP 

1000 Sf DEBRIS REMOVAl 

300 Sf RIP RAP 

1 HEADWAU/WINGWALL 

200 If BIOSWAlES 

2 CATCH BASIN 

100 LFx24' RCP 

300 Cf RIP RAP 

1 HEADWALl/WINGWALL 

3 CATCH BASINS 

1SO LF. 24" RCP 

300Cf RIP RAP 

1 HEADWALl/WINGWALL 

200 LF BlOSWALES 

2 HEADWAUSIWINGWAlLS 

1000 Sf DEBRIS REMOVAl 

600 Cf RIP RAP 

2 TRASH RACKS ". 
2 CATCH BASINS 

100 LF ODNCRETE DITCH 

100 LF. 24" RCP 

1 MANHOLE 

200 LF BIOSWALES 

1000 LF BIOSWALES 

2 CATCH BASINS 

100 If. 24' RCP 

1 HEADWAU/WINGWAll 

300 Cf RIP RAP 
-

RECOMMENDATIONS QUANTITIES UNITS 
CATCH BASIN 2EA 

DITCH 59.26 Cf 

24"RCP 100 LF 

DEBRIS REMOVAL 0.25 AC 

RIP RAP 11.11 Cf 

HEADWALL W/WINGWALl lEA 

BIOSWALE 
EXCAVAnoN j 96.96 CY 

EROSION ODlmIOl (HYDROSEEDI j 3200 Sf 

CATCH BASIN b 2EA 

24' RCP 100 LF 

RIP RAP 11.11CY 

HEADWALL W/WINGWAll lEA 

CATCH BASIN 3EA 

24" RCP lSO LF 

RIP RAP 11.11 Cf 

HEADWALL W/WINGWALl lEA 

BIOSWALE 
EXCAVATION 96.96 CY 

EROSION ODNTROL (HYDROSEEDI 3200 Sf 

HEADWAll W/WINGWALL 2EA 

DEBRIS REMOVAl - 0.25 /1£ 

RIP RAP l:.. :'-_~ 22.22 CY 

TRASH RACIC 2EA 

CATCH BASIN 2EA 

ODNCRETE DITCH 
EXCAVAnoN 7Al Cf 

ODNCRETE (DITCH UNINGI 3.56 CY 

24" RCP 100 LF 

MANHOLE lEA 

BIOSWALE 
EXCAVATION 96.96 Cf 

EROSION ODNTROL (HYDROSEEDI 3200 SF 

EXCAVATION _. 484.8 CY 
BIOSWALE 

EROSION coNTROl (HYDROSEEDI 1600 Sf 

CATCH BASIN ., 2EA 
-24'RCP ,- 100 If 

HEADWAll W/WINGWAll .. lEA 

~- -, 11.11CY 

SWDMP 

n 

TOTAL COST 
W/ENGINEERING & 

COST/UNIT COST TOTAL COST CONTINGENCIES 
$3.soo.00 I EA $7,000.00 

$27.53/ Cf $l,631A3 

$554.79/ LF $55,479.38 
$83,526.02 $141,994.23 

$4,562.38 / AC $1,140.59 

$744 .79/ Cf $8,274.62 

$10,000.00 / EA $10,000.00 

$27.53/ CY $2,66931 .. ~""~-~'1' .... , .. t ·!~~;I~. at ~ '~ -
$5.00 / Sf $16,000.00 

~, 
, 

$3.soo.00 / EA $7,000.00 
$99,42331 \ $169,019.62 

$554.79/ LF $55,47938 ... 'i 
$744.79/ CY $8,274_62 L. ' $10,000.00 / EA $10,000.00 " : .. 

$3,500.00 / EA $10,500.00 

$554.79/ LF $83,219.07 

$744.79/ Cf $8,274.62 
$130,663.00 $222,127.09 

$10,000.00 / EA $10,000.00 

$27.53/ Cf $2,669.31 

$5.00 / SF $16,000.00 

$10,000_00 / EA $20,000.00 ~, .. 
$4,56238/ AC $1,140.59 

$41,689.83 ~: $70,172.71 
$744.79/ CY $16,549_23 UI'~ 

$2,000.00 / EA $4,000.00 

$3,500.00 / EA $7,000.00 

$27.53/ Cf $204.00 

$633.32/ Cf $2,254.62 

$554.79/ LF $55,479.38 $86,407.31 $146,892A2 

$2,800.00 / EA $2,800.00 

$27.53/ Cf $2,669.31 

$5.00 / SF $16,000.00 

$27.53/ CY $13,346.54 • . ""..!j , ~ to ... 
•• ,4 

., 
$5.oo/Sf $8,000.00 ' 

$3.soo.oo / EA $7,000.00 
$102,100.54 $173,570.92 r 

$554.79/ LF $55,47938 , 

$10,000.00 / EA $10,000.00 

f ' 1 . , 
" $744.79/ CY $8,274.62 

December 2010 

(l 



r-- -----

TOTAL COST 
MAP W/ENGINEERING & 

DESIGNATION STREET/ROUTE RECOMMENDATIONS QUANTITIES UNITS COST /UNIT COST TOTAL COST CONTINGENCIES 
2 CATCH BASINS CATCH BASIN 2EA $3,500.00 / EA $7,000.00 

Route 26 1000 SF DEBRIS REMOVAl DEBRIS REMOVAL 0.25 AC $4,562.38 / AC $1,140.59 

DE-114 and 100 If x 24' RCP 24' RCP 100 If $554.79/ If $55.479.38 $81,894.59 $139,220.81 
Route 25 1 HEADWAUjWINGWALL HEADWALL W/WINGWAIJ. lEA $10,000.00 / EA $10,000.00 

300 Cf RIP RAP RIP RAP 11.11 CY $744 .79/ CY $8,274.62 

14 CATCH BASINS CATCH BASIN • .. - . '" . " 4EA $3.soo.oo / EA $14,000.00 -. 
DE-112 

_Z7Aand_ 
ZMAHHOUS MAHHOlE 

_. 
2EA $2,800.00 / EA $5,600.00 $130,558_76 $221,94'-'9 

.~ 
28 

,. 
200 If. 24" RCP 24"RCP ,. r 200 LF $554.79/lf $110,958.76 

,I' - ,. .... -
2 CATCH BASINS CATCH BASIN 2EA $3,500.00 / EA $7,000.00 

Route 26 100 If x 24' RCP 24" RCP 100 If $554.79/ If $55,479.38 
DE-102 NEAR $80,754.00 $137,281.79 

MAGOfRd 1 HEAOWAUjWINGWALL HEADWALL W/WINGWAIJ. lEA $10,000.00 / EA $10,000.00 

300 Cf RIP RAP RIP RAP 11.11 CY $744 .79/ CY $8,274.62 

" 2 CATCH BASINS CATCH BASIN ~ 2EA $3.soo.oo / EA $7,000.00 -'" 
l' ..} J ~ ,~I - ~: 

100 LF. 24' RCP 24' RCP 100 LF $554.79/ LF $55.47938 
DE-l07 , Route27A , 

$10,000.00 / EA 
$80,754.00 l. $1l7,281.79 

I 1 HEADWA/..lJWINGWALL HEADWALL W/WlNGWALL .. - - .. ~ lEA $10,000.00 I .~:. 

, \ 300CfRIPRAP RlPRAP .- j-~,.~ • ..,~~'~..J. r 11.11 CY $744.79/ CY $8,274.62 '\. 
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LOCATION 

MAP 
DESIGNATION STREET/ROUTE 

, 

, 

I' 

ClLl.Ol 
CllalanFamha 

C'-115 

CP-lOZ Victorlll'lO Road 

_DrMt·CIIaIoo 
C'-LDl 

PII. 

CP·L04 Dera Roid 

C'-LOS cquoDrMt 

CP-106 OlalanTotto 

," 

cp·m NokI5,,", 

" 
:";", ... . ~ 

CP·LD8 
Mlmal Raid and 

Route 15 

Appendix D - Page 12 
,...-... 

Leo_ 

Dero Rood 

1 .... _51 

Route 4 

... 

Route 4 

.. 

_4 

~ .. 

Chal.n Apusento 

500 Lflc2-2." Ret 

HWlWAUS/WINGWAUS 

5COCflUPRAr 

1000 SF DEBRIS REMOVAL 

400 If BIOSWALE 

2 CATCH BASINS 

100' 24- RCP 

HEADWALl/WINGWAU 

400' orrCH 

300 CF RIP RAP 

2 CATCH BASINS 

SDO' 2'"110 

1 HWlWAU/WINGWALL 

_DITCH 

3DOCflllPRAr 

1000 SF DlBRts REMOVAL 

2 CATCH BASaHS 

1.00'112'" RCP 

1 HEADWAU/WINGWAU 

3DOCFRIPRAr 

400' DrrCH 

2 HWlWALLS/WINGWAW 

I4DD'DITCH 

3DOCfRPRAr 

2 CATCH BASINS 

~"Ret 
1DD'x2 .. -acp . 

2 CATCH BASINS 

SDO'x36" RCP 

1.00 1f1l24" ReP 

2 HEADWAUS/WINGWAUS 

400'OfTCH 

lDO CF RIP RAP 

12 CATCH BASINS 

IDO'x36" ReP 

!3DOCFIUPRAP 

100' CONCaETE CHANNEL 

100' DITCH 

100' COHeRrn CHANNEL 

1OO'DfTCH 

2 CATCH BASINS 

500"x48" RCP 

300 CF RIP RAP 

1 HEADWAU/WINGWAU 

DISTRICT CHALAN PAGO & ORDOT 
COST ESTIMATE 

RECOMMENDATIONS QUANTITIES UNITS 
2." Ret 500 If 

HWlWALL W/WWGWALL 2EA 

... RAr 2U2a 

DEBRIS REMOVAL 0.25 At 

EXCAVATION 191.92 a 
BIOSWALE EROSION CONTRDL IHI'OROSEEDI 6400 SF 

CATCH BASIN lEA 

24- RtP 1.00 If 

HEADWAll W/WINGWAU lEA 

orrCH 59.26 a 
RIP RAP 11.11 ct 
CATCH BASIN . 2EA 

24"110 '. ,-' 500 If 

HEADWALL W/WINGWAU lEA 

DITCH 59.26 a 

RPRAP 1Llla 

DEBRIS REMOVAL 0.25 AC 

CATCH BASlN 2EA 

2." RCP 1.00 If 

HEADWAU W/WINGWALL lEA 

RIP RAP 11.11 a 

OrrCH 59.26 a 

_ALL W/WINGWALL - 2EA 

DITCH 59.26 a 

RIP RAP 1Llla 

CATCH BASIN 2EA 

36" RI:P " 500 If 

2."110 1llO If 

CATCH BAStN 2EA 

36" RCP 500 If 

24" RCP 1.00 If 

HEADWAU W/WINGWAU 2EA 

DrrCH 59.26 ct 

RIP RAP 11.11 a 

CATCH BASIN 2EA 

l6" RCP •. .1. 1.00 If 

RlPW - . 
1Llla . EXCAVATIDII ' . . ' 29S a 

CONCRETE CHANNEL .. ". CONCRETE IDITCH UNING) 3.15 a 

DITCH .. ' . 'r I ::. 14.815 a 

EXCAVATION 29.63 a 

CONCRETE CHANNEL CONCRETE IDrrCH UNINGI 3.85 CY 

DrrCH 14.815 CV 

CATCH BASIN lEA 

48- RCP 500 If 

RIPKAP 11.11 a 

HEADWAU W/WINGWAU lEA 

SWDMP 

n 

TOTAL COST 
W/ ENGINEERING & 

COST / UNIT COST TOTAL COST CONTINGENOES 
$554.79/ If $2n']9&.90 

$1.O,oaa.oo / EA $20,000.0O 

$744.79/ a $1i,549,l) 
$)25,545.15 $55).427.at 

$4,562.18/ At $1.140.59 
. 

$27.5) / a $5,3l8.62 ' ~ ., 
$UO / SF $5.120.00 

$3.500.00 / EA $7.000.00 

$554.79/ If $55,479.38 

$1.0.000.00 I EA $1.0.000.00 $82.385.'2 $140.055.22 

$17.531 a $1.631.43 

$744.79/ a $8,274.62 

$3.soo.oo / EA $7.DDO.DO 
.. 

$554.79/ If $2n,]96.90 

$LD,IJDO.oo / EA $LD.DDO.DO $304,)02.94 $517,]15.01 

$27.S)/ a $1.631.43 

$744.79/ a $8,274.62 . -. -
54.562.38/ At $1.140.59 

$3.soo.00 / EA $7.000.00 

$554.79/ If $55,47938 

$1.0,000.00 / EA $10.000.00 
$83,526.02 $141.994.23 

$744.79/ a $8,274.62 

$27.5)/ a $1,631.43 

$1.O,oaa.oo / EA $2O.DDO.DO " , 
$27.5)/ a $1.611.43 

" 

$744.79/ a $8,27U2 

$).soo.oo / EA $7.000.00 
$449,885.42 $714,105.22 

$715.00/ If $)57.soo.00 

$554.79/ If $55,47938 . 
$3.soo.00 / EA $7,000.00 

$715.00 / If $357,500.00 

$554.79/ If $55,479.38 

$1.0.000.00 / EA $20.000.00 
$449,885.42 $764,805.22 

$27.53/ a $1.631.0 

$744.79/ a $8,274.62 

$),500.00 / EA $7,oaa.00 "' ;. ~. r ,. o' 

$715.00 (If $71.500.00 

$744.79/ a $8,274.n 
$90,436,47 $153,742.00 

$27.53/ a $815.71 

$nU2/ a $2..lLZ8 

$27.5) / a $807.815 .," ,,::';co.i. •• r ...• _, • c 
• • -1'1..' ..... _., 

$27.53/ a $815.71 

$633.32/ a $2,438.28 

$27.53 1 a $407.86 

$3,500.00 / EA $7,000.00 $401.185.02 $682,014.53 

$744.50 / If $372,248.55 

$744.79/ a $8,274.62 

$1.0,000.00 / EA $1.0,000.00 

December 2010 

) 
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LOCATION COST ESTIMATE 
TOTAl COST 

MAP W/ ENGINEERING & 
DESIGNATION STREET/ROUTE RECOMMENDATIONS QUANTITIES UNITS COST / UNIT COST TOTAl COST CONTINGENCIES 

CATCH BASINS icAlOI BASIN ~-E lEA $3,500.00 / EA $7.aoo.ao 

I 

... '"' ~ "'i" _"III:P 24" acp ~. ,I: 100 If $554.7' Ilf S55,47U' I 
0.1D9 '->-

300CfIUPRAP IUPRAP ., lLll CY $744.7' I CY $1,274.62 
$U5,5l11." $lJi,385.11 ., 

r lHEADW~AU HEADWAU W/WIfIIlWAU 1'",,. ro' ~ lEA $II),IlI1O.lIO/EA $_ . 
4oaDITot 

~... .;{11 
DlTot ... .1 • ~ St.26 CY $27.53 / CY $1,63L43 

. ' " r 1IXIO Sf DEBRIS REMOVAl DEIIII5 REMOVAl ~ ._. 0.25 N:. $4,562.38/ N:. $1,140." ~- ~ .:oJ ........ I"I"'~ 
2 CATCH 8A51r1S CATCH BASIN 2EA $3,500.00 I EA $7.aoo.oo 
1DO"x 24- RCP 24- RC:P 100 If $554.71 / If $55,471.3. 

300CF RIP RAP RIP RAP 11.11 CY $744.79/ CY $1.274.62 

C'-110 Chliln otso Santi Cruz Dr 
1 HEADWAU/WINGWALL HEADWAlL W/WINGWAU lEA $11),000.00 / EA $11),000.00 

$115,520.69 $196,345.17 
1IXIO 5f DEBRIS REMOIIAl DEBRIS REMOVAL 0.25 AC $4,56238 / At $1,140.59 

40a DITCH DITCH 59.26 CY $27.53/ CY $1,631.43 

EXCAVATION 311 rY $27.53/ CY $8,S6U3 

IOD' CONCRm CHANNEL CONCRm CHANNEL CONCRETE IOITCH UNINGI 37 CY $633.321 CY $23,432.84 

~. " 
CAlOIIIASINS CAlOIlIASIN 2EA $3,5ODJ1O / EA S7.aoo.ao ....... U"'·Ii H -, 

.;' ":" " ,~ 'n-"- ~'.: 

1OD'x24"1II:P 24"110 100 If 5554.71 / If $55,47U' I 
, 

o.m -".. san .. Cnoz Dr 
~CfRIPRAP IUPRAP lLll CY $744.7' / CY $1,274.&2 

$13,526.02 I, $141,914.23 
1 HEADWA1I/W1IIGWAU HEADWAUW~AU lEA $lll,OOO.oo I EA Slll,OOO.oo 

1IXIO Sf DEIIUS REMOVAl DEBRIS REMOVAl D.2S N:. $4,562.381 At $1,140.51 , ...., , I -, ~. 
.. " :: .:"'1' _ ~ ,. , .. _OITot DlTot 5t.26CY $27.53 I CY S1.&3L43 '. 

2 CATCH BASINS CATCH BASIN 2EA $3,500.00 / EA $7.aoo.00 

1OD'x24" ReP 24" RCP 100 If $554.79/ If $55,471.38 
Cp·l12 ChoianChirik Route 10 300Cf RIP RAP RIP RAP 11.11 CY $744.71 / CY $8.274.62 $82,345.42 $14O.os5.22 

1 HEADWAU/WINGWAU HEADWAU W/WBIGWAU lEA $11),000.00 / EA $11),000.00 

4oa OITCH DITCH 59.26 CY $27.53/ CY $1,63L43 

I' -t'. 1DO"xS'I51 RC1 RIlHfORCED COIICa£Tt _ CULVERT t2.5!J CY $1,11)3.15/ CY $1lQ,2IJ5.47 . ~ - "- .,' -
" ,. ~, 1IXIO Sf DEBRIS REMOVAl DEBRIS REMOVAl D.25At $4,56238 I N:. $l,l40.st .! ,'.1 

}~ . ~~. ',;~ :~. ~ fr. ;~~ ~ S62U6/ CY $51,415.67 
k..).., .... I .. ;,,"-.-.1 ~. 

" 
~ 

.-,.. ·l-'~ 1IXIO SF CIAIIOHS GAlION '2.9 CY 
" -

lkr ~'~ \\::.. ~." $744.71 / CY $33,DH.47 
J- M ;:. f ,., 12110 Cf IUP RAP RIP RAP 44.44 CY ,. 110 ... (J. .' , 

L .. _ $II).aoo.oo / EA $2O,ODD.OO 
, 

... HEADWAU.S/W1IIGWAllS _AUW~AU .~, . 2EA 

1IIO'Ir3'd' RCI ftfiN1ORCEO CONCRETE 10K CULVERT 55.55 CY $1,105.15/ CY $6U1U7 
$354,DI.71 $602,372.52 0.114 O\oIonllPnp la_ . 

$744.79 /, CY 300Cf ftlP RAP RIP RAP 11.11CY $8.274,62 

EXCAYA1'IOII 21.63 CY $27.531 CY $815.71 
, I " , IOD' CONCRETE DITtH CDIICRE1t otANNlL COIlQlfTt IDITtH UNIIIG) 7.7 CY $633.12/ CY $4.176.56 .. ... , . ! 

400' DlTot DITot 59.26CY SZ7.53 / CY $1,63LO - :;;,...; ...... '._,.r, 
~ . i ·iJ:"r- , -: ;. . .. ~ '11-0.); 1'~ ,; 

~ 
~,: ') Z CATot BASINS CATCH BASIN . , 2EA $3.soo.oo I EA $7.aoo.00 I' 

Il ,'j .!.. Wi , , . 
" -. ~:~ ~r L . .-.t":: 1OD'x24" acp ' il.·acP - - ---

r' , ~-~ $554.71 III $55,471.31 .. , . " 
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LOCATION 

MAP 
DESIGNATION STREET/ROUTE 

HA·101 Route 4 &. Route 1 SODaRl'RAP _.co 
.... 1lI2 ..... 1 ...... ,. 

_ .... 
... " ..... 
2-100' BIOSWALES (HOTSPOT) 

HA·103 SbcthStrHt 
ABANDON DRY WEW (I TOTAl) 

UPStZE'IPEINR.7A(1.OOO'xlO") 

,...-.... IHOTSPOl) 

.... - -- --CATCH ...... 

_ACJO 

HA·I05 RoVI. 71. & o.tentIon Facility 
1/4 AC DIEBRIS REMOVAl 

.oooCSIU, IW' 

ilwsaZI Pft .... 7AI4DDD"MrI -....... Route 7 It. and D'1nen Drtn .HWIW.wJ'M_ .... :,. 
iIr>oL"..,1W 

""'-107 Mlncndollrtda. 
NfW WINGWAW • AIIUTMENT 

UOQGRIPRAP 

Ar. ooaas UMCJiYAl. ....... _ ........... 
lHWIWAU./WIIIGW .... 
_ACJO 

....... Route 7 &110'" 53 
iAoo 5,0005Fto INFILTRATlON BASIN (6' DEEP' 

NSTAU6 INJECTION WIUS 120D Lf EA) 

:tAr. Dnl5I&tDVAL 

it.ax>""1W .... 11lI buU7&.foIQ .... 
~._·.co 

HfNNINJ/WtNGWAU. muc:ruau 

",,"111 Ro~ 1. bit KIptM INctI 
SOOO IIIP RAP 

1 HEMNIAU/WlNGWAU. STlucruRE 

1.Q,ODD SF aoc:x RANIIT "," •• IW 
HA-112 a..'Ifwnaw. 1 HlAD'NALL/'WINClWAU. mucruRE 

lOlIlfCDNCllmllfTtH 

10.000 SF ROCX IltAHKET 

RIMIt.1 5DD Cf RIP M.P 

""'-115 & 1 HEAOWAU/W!NGWAll STRUCTURE 
Mobil Gas Station 

20D LF CONCRETE DITCH .. _,,"""' ........ 
_1 ... "."IW 

... ·115 & 1 HEADWALL/'WINGWAU. muct1JU 

""""'* . 
lOll If CDNCIIm lIfTtH 

1 AC OEams REMOVAl 

zoo LF CONCRETE Mat 
HA-116 Shell Gas 5tn.nd RIMIt. 1 

1O'x1D' APRON "",OUNO EXIST CATat BASIN 

10.000 SF HYDROMU~ W/8FM 

.... "7 Rout. 4 &. IoubIl :...." .. 'IW -----

Appendix D - Page 14 
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Hagatna Village 
COST ESTIMATES 

RECOMMENDATIONS 
RIP RAP 

.CO _ .... 
"'IW 
810SWALl 

EXCAVATION 

EROSION CONTROL (HYDROSEED) 

AlANOON DRY WELlS ABANDON WATER WEU 

UPSIZE PIPE >a' 'CJO 
_WALl 

IlCCAV • ...,.. 
, UOSION CDIII1IOI.IHYDIIC5EE01 

CATotMSIH - . ' .. ..... '" 
DE8Rts REMOVAL 

RlPftAI' 

"""' ... .. ~I ,1 ... "'" ~ ~;.",.. r.: 

EADWAU W/WWGWw. -.. -, - __ .w .. 
..,IW - - -
WINGWAU ..... -_ ... -
HWIW .... W_ .... ", 
24'ACJO .- , 

EXCAYAnON 
INFILTRATION BASIN 

FENONG 

INJECftoN WEU. -......, ... -- ~ 

~"IW ~ 

ACI 

"""'"'.wJ'MlIGW .... 

""' ... 
HEADWIW./Wlt«iWAU. 

Ioocx'LANm .. -
HEADWAU/'WINGWALL .. ,,- DCAVAnoN 
~lIfTtH ., 

~mlllfTtH_ 

ROCX lLAHkET 

RIPRAJ' 

HEADWAU/WINGWAll 

EXCAYAnON 
CONCRETEDITot 

CONQETE IOllot LINING) 

IIOCII ....... .. ,IW : . 
HWIW~"" " 

~' ,;AI' " 1'" EXCAVATM:IN 
COHCIImllfTtH , 

CXINCOItt IlIfTtH UNCNClI ..... r 1.A.. 

DEBRIS REMOVAl 

EXCAVA'1lON 
CONCRETE orrat 

CONCJlElE (DITat UNING) 

APRON CONCRETE (arrat UNING) 

HYDROMU~ IBFM) 

~.!~ 
~ 

SWDMP 

n 

QUANnnES UNITS COST /UNITS 
11.11 Ct $144.79/ CY 

""'2'" $uau.,,,, , ... ss~, ... 
UUCf 57".70, '" 
9UCY $27.SJ I CY 

2500 SF $5.00/ SF .... $5.500.00 lEA 
",a,'" $619.63/ LF 

1IU", $27.55, '" 

52lIlI " 
SS.oo,,, 

2 ... $I ....... , ... 

2IXI1f SS54.70'1f 
0 .25 AC $4,562.31 I AC 

111.11 CY $744.79 J tv 

..... If 57 .. .so, If 
1 ... 5"'-.00' ... 

!LUCY $7 ... '" '" 
4EA $5,DOD.DO I EA 

44.44 Cf $744.79/ CY 

uc SUOUI'''' 
lEA 5_,,,, 

""If 5 .... 70' If 
1111.11 Ct $27.53/ CY 

10,441 Lf 51A.'" If 
12IXI1f $1JXI).oo/LF 

D.2S '" SUOUI'''' 
111.Ua $7".", '" 
SIS.SS tv 5~ ...... '''' .... 5_'''' 

11.11 CY $744.79/ Cf 

lEA $10.000.00 / EA 

W1.11SY , $7U"SY 
U.U", 57".'" '" 

~ 1 ... $-'''' 
14.11 CY $27 ... ' '" 

" 7.1J '" $ISU2'Cf 
1111.11 $V $7351/ $V 

11.11 CY $744.79/ CY 

lEA $1D,DDD.00 / EA 

.... 1'" $27.55/ CY 

1.13 CY $U3.52/ CY 

W1.11 $V "Ul' Sf 

11.11 Cf $744.,., '" 
lEA $_'EA 

1U1CY 
$27 ... ' '" 

7.UCY SUS ... ,'" 
lAC $4,!Wi2.!iI/ AC 

10'''' $21.53/ CY 

1.131 CY $653.32/ C'f 

4.17 CY $Uoo.DD/ CY 

10,000 SF $1.00/ SF 

1u.ua 57 ... ,., '" 

COST 
$1.274.62 

5UQ,121.J11 -1I.l14.A 

$2.651.14 

$13,000.00 

$33,000.00 

$67'9,625AO 

$$.lOIl.D 

5~ 

$7~ 

$11lI,I.1.76 
$1.l4O.&O 

$&1.753.n 

$2.117 ...... 

5_ 
$1,274.02 
$10,000.00 

$53,091.47 

SUOUI 
5"'-.00 , 
S55.4,. ... 
$SO,5BI.a6 

$155,884.16 

$1,.lOD.ooo.oo 

$~""" 
$l2.7S5.R 

$5U,71UI 

5_.00 
$1.,274.62 

$10.000.00 

$11,177.10 
$1,274.02 

$"'-.00 _.n 
$4.515.., 

$l1.6n.70 

$1,274.62 

$10,000.00 

$CCl7.n 
$4,51557 

$11,177." 
$1,274.02 

5_ 
_.n 

$4.515.., 

$4,512.51 

$CCl7.n 
$4.51551 

$7.506.00 

$lO,DOO.oo 

$l2.7Sua 

TOTAl COST 
$1.275 

5_ 

$728,2n 

$1 ..... 1 

$83.194 

12.MO .... 

$53.og8 

57O,l142 

SUI6,473 

$092,6U 

$11,275 

$104,171 

$104,876 

5 ..... " 

$26.192 

-

TOTAl COST 
W/ENGINEERING 
CONTINGENCIES 

$14.100 

: -
$1.24O.oco 

-
$143,DOD 

$I."""" 
$90,300 --

S2.360_ 

$~-

I 

$31.100 
I 

- $.I7I,DUD 

$171.000 

$171,l1ClO 

$45.900 

S ....... 

December 2010 
------. 
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LOCATION COST ESTIMATES 
TOTAL COST 

MAP W/ENGINEERING 
DISIGNAllON STR££T/ROUTt RECOMMENDATIONS QUANTITIES UNITS COST /UNITS COST TOTAL COST CONTINGENCIES 

.... ". ltout4l1& !CIOaltlPRAl' .. , .... 11.11 ct $74419/ CY $1,274.12 
$18.275 

DIIIrkt Court Houle 1 HEADWALL/WINGWALl. STRUCTURE HEADWAU/MNGWAU 'EA $10.ooo.QO I EA $lO,ODO.oo 
$31.100 _ .. "4"' __ " DUIG aEMDYAL r. ~-

G.25 '" 
$4,5G.JI/", $1._ 

HA-1II S. ... T,..,..,.,..,. 
"'OW - , 

" 
su_ -I!,IIDOCfRPOW .. U1.ua $744."/CI $Il,7n.Q 

.... 120 
....... ~·'CI Rca 11 • .520 $1.lOS.85/ CI $"0 •• 2"'0 

$l!S,I2B $2'l,ODO CJn&MD p.,., MariNI , HEADWAU HEADWAU 'EA $5,DDD.OO I EA 55,000.00 

lOUIe llt.,..., ... i'l!.ACREDUIIS_ .. L,' ~ DOIUS_" " D.S'" ' $4,5G.JI/ '" $l,lILli , , 
.... U1 

~,.t !I,oooCf lIP OW --.... ",::: RPOW mnCl $'44.,,/ CI $_.., $117." ~ $lIS,DOO 
~ 
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INARAJAN VILLAGE 

LOCATION $ COST ESTIMATE $ 

MAP 
DESIGNATION 

IV-W 

lV-ll7 

IV-W 
1V-U4 

1V-109 

IV-W 

STREET/ROUTE RECOMMENDATIONS QUANTITIES UNITS COSTS / UNITS COST 

Achtfan - Bridle 
4 AI: DEBRIS REMOVAL DEBRISREMOVAL 0.25 AC $4,562.38/ AC $1,141 

~ooo Cf RIP RAP IRIP RAP • ••. 111.11 CY $744.79/-CY I ~754 
11/4 Ac DEBRIS REMOVAL IDEBRIS REMOVAL 0.25 AC - r $4,562.38/ AC ~.---si141 

Route 4 and To",an Creek RIP RAP 111.11 CY $744.79/ CY $82,754 

1_ 4 nell Tun SontIoIo NWAC DEBRIS REMOVAL 

""'Bno ,000 Cf RIP RAP 

! AC DEBRIS REMOVAL 

Route 4 at 11""10 River 1,000 SF OfANNEl UNING 

6000 CF RIP RAP 
Route 4 .. AsInpr _ .000 ~ 

WINGWALL 4 EA $5,000.00 / EA $20,000 

DEBRIS REMOVAL 0.5 AC $4,562.38/ AC $2,281 

RIP RAP 222.22 Sf 744.79 Sf $16~ 

IDEBRI5 REMOVAL 0.5 AC $4,562.38/ AC $2,281 

CONCRETE CHANNEL UNING 18.5 CY $11 716 

RIP RAP 222.22 CY 165 507 

HYD~ED (W/BFM) 250000 Sf $375,000 

222.22 CY $27.53/ CY $6,118 

I
Rte 4 .. Ates Ln, Rte 41§l Dan 

1V-102, IV 103. IV- Dan Store, Rte 4 .. NO 
I~Y"IIU" 

104, 1V-106 Malo~oj Wall, Rte 4" 12-200 INFILTRATION TRENCHES IINFILTRATION TRENCH 10.75" ROCK 222.22 CY $41.00 / CY $9,111 

IV-_ 

1V-101 

IV-W 

IV-US 

1V-1lO 

11/-120 

1Y-123 

IV-W 

... 

Char,ala 

1&,000 Cf RIP RAP 
Route 4 at AsIInier _ 11/2 ACRE DEBRIS REMOVAL 

Route 4 at unnamed 
tributaty near Asalonso -

)'116'><6' RC 

11000 Sf DEBRIS REMOVAL 

IRIPRAP 

DEBRIS REMOVAL 

HEADWALLW II 
REINFORCED CONCRETE BOX CULVERT 

IHEADWALL 
. .. 

IDEBRI5 REMOVAL 

IFILTER FABRIC 7600 SF $1.50/ SF $11,400 

ill CY $744.79/ CY $165,501 

0.5 AC $4,562.37 / AC $2,281 

I EA $10,000.00 / EA $10,000 
133.33 CY $147176 

2 EA $20,000 

CY $744.79/ CY $82.754-

0.25 AC $4,562.38/ AC $1141 

222.22 r:r $27.53/ r:r $&,118 

Route 4 at Bolon Avenue 12-ZOO'INFILTRATION TRENCHES IINFILTRATIONTRENCH 0.75'm -222.22r:r $41.00/ r:r $9,111 

Route 4 at Bisbesbes 

Route4atl 

Stroot 

Route 4 at Jamle 

Route 4 at AMyan _ 

ApmanDr 

1100'x!'><6'.RCB 

I&ODCFRIP RAP 

1/4 AI: I 

PRAP 

D CONCRETE I 

'RIP RAP 

[1,000'<4' I 
biANNEL 

I CONCRETE ICONCRETE • 

12 CATDlBASlNS CATOIIlASIN 

[100 LF 24' RCP [RCP 

~RAP [RIP-RAP 

[zoo LF DITCH [IlITOl 
[1{4_~'-DEBRI5 REMOVAL [DEBRIS REMOVAL 

13000 Il' RIP RAP 

1100'><6'1<3'1 IRca 
HEADWALL!WINGWAUS IHEADWALL, .< 

FILTER FABRIC 7&00 Sf $1.50 / SF $11,400 

, 

-

66.67 CY $1,103.85/ CY $l3,594 

2 EA 20,000 

22.22 CY 16 549 

0.25 AC $114] 

LAC $4,56l 

2222.22 r:r $744.79 J.S!... 51.&55.087 

2EA 

...!.!!..!!.. 
LEA 

L.llCY 

29.63 r:r 

0.25 AC 

1.11 CY 

EA 

$&33.32/ 

$3,500.00/ ~ 
$554.79/ LF 

$10,000.00 / EA 

;744.79/ CY 

$27.53/ r:r 

$4,562.38/ AC 

;744.79/ CY 

'EA 

$168,780 

;7,000 

;55,479 

;10.000 

$8.m_ 
$816 

$1,141 

$82,754 

Route450_bos 1/4ACDEBRISREMOVAL DEBRIS I O.25AC $4,562.38/ AC $1,141 

Cf RIP RAP RIP RAP 22.22 a $744.79/ r:r $16,549 

1102OO'iNFILTRATION TRENCH IINFILTRATION TRENCH I , lEA $U,314.00 / EA $13,314 

Appendix D - Page 16 SWDMP 
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TOTAL COST 

$83,894 

$103,894 

$167,788 

$179,505 

$375,000 

$26,629 

$ln,788 

$251,071 

$26.629 

$111,284 

$1,659,650 

$168,780 

$81,569 

$83,894 

$122,754 

TOTAL COST 
W/ENGINEERING 
CONTINGENCIES 

$142,6lO 

$176,620 

$285,240 

$305,158 

$637.soo 

$45,269 

$lO2,l4O 

$426,820 

$45,269 

$189,182 

$2,121,404 

$286,926 

Suu .. 

$142,620 

$lOII,612 

. ' 

~. 

December 2010 ,-....., 
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LOCATION $ COST ESTIMATE $ 
lOlAlCOST 

MAP W/ENGINEERING 
DESIGNATION STREET/ROUTE RECOMMENDATIONS QUANTITIES UNITS COSTS / UNITS COST lOTALCOST CONTINGENCIES 

Ate 4 &. Olalan Tun Pedro EXCAVATION 111.11 Cf $27.53/ Cf $3,059 
IV-IDS Riviera Or. 

1-200' INfiLTRATION TRENCH INfiLTRATION TRENCH 
IV-U1 & 

0.75" ROCI< 111.11 Cf $41.00 / Cf $4,556 $13,314 $22,634 

lite 4 & s. TInoCo RIver fiLTER fABRIC 3800 Sf $1.50 / Sf $5,700 

~ CAlOI BASINS 
,...... 

plOlBASlN r 2EA $3,soo.00 / EA $7.000 .- r- ~ ., ,., "!'~ , 
100 Lf 24" RCP 24" RCP -- lOOLf 

-
$554.79/ Lf $55,479 

~ , 

W-W 
_ 4 • TUn Mortono D. 

1 HEADWAU/WINGWAll HEADWAll W/WIIII3WAUS $10,Il00.00 / EA $81,570 $138,669 
~. 

GueITenI lid- lEA $10,Il00 .. 
ilooaRll'RAP AlP RAP , 1L 11 Cf $744.79/ C/ $8,275 (: 

~LfDITOi $2753/ C/ $81& i 
~i 

DIftH 29.63 Cf -
1500' CONCRETE OiANNEL CONCRETE OiANNEL 

EXCAVATION 4000 Cf $27.53/ C/ $110,120 
CONCRETE (DITCH LINING) B33 Cf $633.32/ Cf $527,556 

1 Ac DEBRIS REMOVAl DEBRIS REMOVAL lAC $4,562.3B / AC $4,562 

Enemldo & Repna Olea<> 3000 Cf RIP RAP RIP RAP llLll Cf $744.79/ C/ 582754 
1V-124 

Drt"" 100 Lf4ll" RCP 48" RCP 100 Lf $146.00 Lf 514600 5816,945 $1,388,l1li6 

HEADWAUS/WINGWALL5 HEADWALL W/WINGWAL15 6EA $10,Il00.00 / EA $60,000 

1OOCfOlT EXCAVATION 100 Cf $27.53/ Cf 52,753 

100 Lf 3&" RCP 3&" RCP 100 Lf ___ ~146.00 / Lf $14,600 
- ---- -----
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LOCATION 

MAP 
DESIGNATION STREET/ROUTE RECOMMENDATIONS 

CATCH IASIH 

2 Cold! BasIns; 100 If 24" RCP; 1 24"RCP , 
MO-III1 Sponlsll Lone. Rt 15 H_IVW ...... U, 100 SF Rip Aop, lOO If HEADWAUJWINGWALI. , 

, DI1dI RIP RAP 

.. .. DITCH 
.::.. --,. 

CATCH BASIN 

2 catch Ba~ns; 100 If 24" RCP; 1/4 AC 24' RCP 

MO-I03 lCotpus Street Debris Removal; 2OO'x2oo' Infiltration Basin; DEBRIS REMOVAL 
BOO' Fence INFILTRATION BASIN 

FENCE 

CharJuoIof SIrHt INALTRATION IASIH 

MO-1II4 • 5Ih4OO' Inftltratlon BasIn w/'1fX1Fera; 1 AC 
FENCE 

DebrIs Re ..... 1 
CllalonlCan!lO DEBRIS REMOVAL 

CATCH BASIN 

2 catrh BasIns; 100 If 24' RCP; 1/4 AC 24' RCP 

MO-105 Charaualaf Street Debris Rm1D\1al; 2OO'xlOO' Infiltration Basin; INFILTRATION BASIN 
BOO' Fence 

FENCE 

T .............. lDII'lIlDO' INFILTRATION BASIN INFILTRATION BASIN 

MO-III& • 800' FDIC( FtHCING 
RtlO 8 INJECTION WEI15 INJECTION WEI15 

Mandarlne Lane EXCAVATION 
MO-107 

&Chero Lane 
1000 If CONCRETE DITCH 

CONCRETE (DITCH LINING) 

EXCAVATION 
1000 If CONCArn TRAP CHANNEl. IcoNarn (DITCH UNING) 

MO-11O IClta LG Court IIJOO CF RETAINING WALl. RETAINING WALl. 

1/4 ~ DEBRIS REMO\IAL DE8RIS REMOVAL 

1000 5F HYDROMUL£H W/BFM HYDROMUL£H IBFMI 
1 CATCH BASIN CATCH BASIN 

100 If 24" RCP 24" RCP 

1 HEADWAU!WINGWALI. HEADWALl. WfWlNGWAU 

M()-111 ManNi Lane 300 CF RIP RAP RIP RAP 

200' LONG INFILTRATlON TlIENCH INFILTRATION TlIENCH 

MO-IU _10. LoIo 5treet 100' CONCRETE CROSS GUTTER CONCRETE CROSS GUTTER 

Intersection of Route 15 & 3 CATCH BASINS CATCH BASIN 
MD-l13 

Route 10 200'l<24"RCP 24' RCP 
------

Appendix 0 - Page 18 
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MANGILAO VILLAGE 

COST ESTIMATE 

, 

I, 

-

EXCAVATION 

EXCAVATION 

EXCAVATION 

EXCAVATION 

16" INJECTION WELl. 

EXCAVATION 

0.75" ROO( 

FILTER FABRIC 

c:oncm.lDItrh Unl"., 

SWDMP ,,-..., 

QUANTITIES UNITS 
2EA 

, ' 100 If 
,. lEA 

11.11 Cf 

19.6 Cf 

lEA 

lOOlf 

0.25 AC 

6851.85 Cf 

B4Blf 

9UO Cf 

94IIlf 

I, 1 AC 

2EA 

100 If 

6851.85 Cf 

B4B LF 

6851.85 Cf 

B4B If 

500 If 

74 Cf 

77.04Cf 

Im.7aCf 

718.52 Cf . 1963 Cf 

I D.25 AC . 1000 SF 

lEA 

100 If 

lEA 

11.11 Cf 

111.11 Cf 

111.11 Cf 

2600 Sf 

18.5 Cf 

3EA 

200 If 

TOTAL COST 
TOTAL WfENGINEERING 

COST fUNIT COST COST CONTINGENCIES 
$3,SOO.00 / EA $7.000 

$554.79/ If $55,479 c 1 

$10.000.00 / EA $10.000 $11,569 $1l9.ooo -
$744.79/ Cf $8,275 

$27.53/ Cf $81.5 .- --_. - - - - -
$3,500.00 / EA $7.000 

$554.79/ If $55.479 

$4.562.38 / AC $1.141 $264.904 $450.000 

$27.53/ Cf $188.631 

$14.92/ If $12,652 

$17.53/ Cf $l53,551 

$14.92/ If $14,144 $272.258 $463.000 

$4,562.38 / AC $4,562 

$3,500.00 / EA $7,000 

$554.79/ If $55,479 

$27.53 f Cf $188,631 $263,763 $448.000 

$14.92 f If $12,652 

$17.53 / Cf $1",631 
, 

$14.92 /If $1l.652 $701"U4 $1.00.000 

$1.000 /If $500.000 • 
$27.53 f Cf $2.037 

$50.828 $86,400 
$633.32/ Cf $4B,791 

$27.53 / Cf $48,942 ; . 
I 

$633.3Z / Cf $455,053 

$1,003.50 / Cf $197,337 $934,749 

r_ 
$1.59D.ooo 

$4,562.38 / AC $1,141 

$1.00 / SF $1.000 

$3,500.00 / EA $3,500 

$554.79 f If $55,479 

$10,000.00 / EA $10,000 

$744.79 f Cf $B.275 $88,768 $151,ODD 

$27.53 / Cf $3,059 

$41.00 I Cf $4.556 

$1.50 I SF $3.900 

$633.32 / CY $11,716 $11,716 I $19,900 

$3,500.00 / EA $10,500 
$206,ODD 

$554.79 f LF $110,959 
$121,459 

December 2010 

;~ 
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LOCATION COST ESTIMATE 
TOTAL COST 

MAP TOTAl WJENGINEERING 
DESIGNATION STREET/ROUTE RECOMMENDATIONS QUANTITIES UNITS COST JUNIT COST COST CONTINGENCIES 

CATOt BASINS CATCH8ASIN 2EA $3.soo.oo / EA $7,000 

I'OOlf14"RCP 24'1ICP 400 If $554.79 / If $U1,918 , , 
100 Sf RIP RAP RIP RAP 11.11 Cf $744.79/ Cf $8,275 

~ ': 1 
IoIO-W SauIIIomCtass"' .. 

~ HfADWAU/WINGWAU 
$458,476 $779.000 . ' HEADWAU/WINGWAU . 2EA $10.000.00 / EA $20.000 ' 

~ INflLTllA110N BASIN NfiLTllA110N BASIN 
•• _L ... 

68S1.I5 Cf $27.53 / Cf $1811.631 
, , .oo , 

IIJI1F£NCE FENCING {'\" ,oo 
.. 

848 If $14.92 / II' $U.652 I ~ 

1oIO-11A 
Inl...-lon of Route 15 & f4- 200 II' BIoswoIes (BOO II' BIOSWAI.E) 

EXCAVATION 533.33 Cf $27.53/ Cf $14,683 
$37.331 !Route 261cama_ lone) EROS/ON CONTROlIHYDR05EED) 15100 Sf $1.50 / Sf $22,650 

S63,5OO 

~ CATOt BASINS CATOt BASIN 2EA $3,500.00 / EA $7.000 
f 100 1124' RCP --',.,. 24'RCP 100 II' $554.79 / II' $55,479 

I0I0-115 0Id_26 1 HEADWAll/WiNGWAU HEADWAll W/WINGWAll lEA $1O,CJOO.oo / EA $10.000 $11,5111 :' $139.000 . .. [looCf RIP RAP RIP RAP lU1Cf $744.79 / Cf $8,275 i 
,-.... 

'" 
!"! " iloo II DIlOI PIlOI D .63C'f $27.53/ Cf $816 ~ ,- . ~ 

~TCHBA5IN 2EA $3,500.00 / EA $7.000 

2 Catch Basins; 100 LF 24· Rep; 1 24' RCP 100 If $554.79/ If $55,479 

I0I0-102 Farhn 5t & Rt 15 Headw.ll/Wll1lWOl~ 100 5F Rip Rap, 200 If HEADWAU/WINGWAU lEA $10,000.00 / EA $10,000 $81,569 $139,000 
D_ RIP RAP lU1Cf $744.79 / Cf $B,275 

DITCH 29.6 Cf $27.53/ Cf $815 
, 

~TOt8ASIN r" _,' •• '~- , .II 2EA $3.soo.oo / EA $7.000 . \",.[' 

" ~ catch BasIns; 100 1124' RCP; 1 24- ReP !t .. "0. 10011' $554.79/ II' $55,479 

I0I0-101 Lamon ""'" & Choto ""'" !-alVW •• a, 100 Sf ~p Rap, 200 II' /lEADWAU/WlNGWAU lEA $1O,CJOO.00 / EA $1O,CJOO $I1,S69 $139.000 

~ ~PRAP lU1Cf $744.79/ Cf $8,275 

.... '" 
. ,. DITCH " ';;'J 29.6 Cf $27.53/ Cf $B15 ','\oU' .... , '-.. .. 

P.TCH BASIN 2EA $3.soo.oo / EA $7.000 

2 catdl Ba~ns; 100 Lf 24' RCP; 1 24' RCP 100 II' $554.79/ II' $55,479 

I0I0-109 Aia lone & Mnga lane H •• dw.ll/Wlnsw.l~ 100 5F ~p Rap, 200 Lf HEADWAll/WINGWAll lEA $10,000.00 / EA $10.000 $Bl,569 $139,000 
0Itth RlPRAP 1l.11 Cf $744.79/ Cf $8,275 

DITCH 
-- - ---

29.6 Cf '---. $27.53ICf _ ~ 
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LOCATION 

MAP 
DESIGNATION STREET/ROUTE 

ME-Ill 
Rt •• _ .... _51 

ME-119 Rt 4. SO Benny Espinoza Ave 
ME-Ul Rt 4. NO Bonny EspInoza Ave 
Mf-U2 Rt 4 • O\oIan Joseph A Quz 

Rt4 
ME-I0l & 

Asmalle Creek 

ME-124 
CUNertot __ 

Rt4 
ME-BO & 

Ajayan River 

ME·lll Em ... Juan Royes Street 

ME-114 ManneliOlatV\t:1 

: ME-US 
_ 01 MonNI CIIonnoI 

ME-12B NO BU. River 

ME-117 
I 

NOGeu.Rlver 

I , 

ME-116 
Me 4 and Athans River Oil Jesus R 

Qulnene 

ME-I02 RIa 4 and AIpdo a.oet 

: 

Appendix D - Page 20 
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MERIZO VILlAGE 

COST ESTIMATE 

RECOMMENDATIONS QUANTITIES UNITS COST /UNIT 

1/4 M: DEBRIS REMOVAL ,-

. 
3000 Cf RIP RAP T 

1/2 AC DEBRIS REMOVAL 

6000 Cf RIP RAP 

l00'x12'1I6' ReB 

2 HEADWAUlWINGWAUS 

1/4 Ac DEBRIS REMOVAL 

3000 Cf RIP RAP 

1/4 AC DEBRIS REMOVAL 

3000 Cf RIP RAP 

1/4 Ac DEBRIS REMOVAl ~o 

3000 Cf RIP RAP 

~ooo Cf FILL 

4ODO tl ROCK REMOVAL 

1/4 AC DEBRIS REMOVAL 

15000 CF RIP RAP 

20 tl CUT 

4000 tl RETAINING WALL 

1/4 M: DEBRIS REMOVAL :."... 

,000 Cf RIP RAP 

2 HEADWALL W/WINfSWALL 
600CF RIP RAP 

4 AC DEBRI5 REMOVAL 
l00'xS'0<3' Rca 
20 CV CUT 

1/4 Ac DEBRIS REMOVAL .. 
3000 Cf RIP RAP . 
1/4 Ac DEBRIS REMOVAL 

300 CF RIP RAP 

1/4 Ac DEBRIS REMOVAl 

600 Cf RIP RAP ... 
1 HEADWAlL W/WINGWALL 

" 

DEBRIS REMOVAL OM: . 
, ,- .. 

RIP RAP 112.11 tl 

DEBRIS REMOVAl 0.5 AC 

RIP RAP 222.22 tl 

REINFORCED CONCRETE BOX CULVERT 266.67 tl 

HEADWALL W/WINGWALL 

DEBRIS REMOVAL 

RIP RAP 

DEBRIS REMOVAL 

RIP RAP 

DEBRIS REMOVAL .. 

RIP RAP 

SlRUClURAL FILL 

ROCK REMOVAL 

DEBRIS REMOVAL 

RIP RAP 

EXCAVATION 

RETAINING WALL 

DEBRIS REMOVAL -
RIP RAP 

HEADWALL W/WINfSWALL 
RIP RAP 
DEBRI5 REMOVAL 
Rca 
EXCAVATION 

DEBRIS REMOVAL 

RIP RAP 

DEBRIS REMOVAl 

RIP RAP 

DEBRIS REMOVAl 

RIP RAP 

HEADWALL W/WiNGWAlL 
--

2EA 

0.25 M: 

112.11 tl 

0.2SAC 

111.11 tl 

0.25M: . ~ 

"..~., J 1:, 111.11 tl 

":- of I 11.11 tl 

4ODO tl 

0.25 AC 

555.56 tl 

20 tl 

4,000 tl 

0.25 M: 

111.11 CV 

2EA 
22.22 CV 
0.25 AC 

54.56 CV 
20 CV 

" 
0.25 M: 

112.11 tl 

0.25 AC 

11.11 CV 

0.25 M: 

22.22 tl 

.. ~1 I lEA 
----

SWDMP 
............. 

~,562.38 / tl 

, $744.79/ Lf 

~,562.381 AC 

$744.79 I tl 

$1,103.85 / tl 

$10,000.00 / EA 

~,562.38 / M: 

$744.79/ tl 

54,562.3B I AC 

$744,79/ tl 

54,Sli2.38 / M: 

$744.79/ tl 

$48.14/ tl 

$14.53 I tl 

54,562.38 / AC 

$744.79 I tl 

$27.53 I tl 

$1,003.50 / CV 

$4,562.38 / M: 

$48.14/ CV 

510 000.00 / EA 
5744.79 CV 

$4,562.38 AC 
$1103.85 tl 

527.53 CV 

$4,562.38 / AC 

$744.79/ tl 

$4,562.38 I AC 

$744.79 I CV 

$4,562.38 / IoC 

$744.79/ tl 

$10,000.00 / EA 
--

TOTAL COST 
W/ENGINEERING & 

COST TOTAL COST CONTINGENCIES 

$1,141 

t r 

$13,894 $142,6lO 

$12,754 

$2,281 
$167,788 $285,240 

$165,507 

$294,364 , 
$20,000 

$398,258 
I 

$677,038 
$1,141 

$82,754 
... 

$1,141 
$83,894 $142,620 

$12,754 

$1,141 

$12,754 $84,429 " $143,529 , ... 
$535 

$58,120 

$1,141 

$413,776 54,487,587 $7,628,897 

$551 

54,014,000 

$1,141 

$5,349 
$&,489 ; $11,032 

$20000 
516549 
$1141 $98,466 $167,393 

$60,226 
5551 

$1,141 i 

I 

$83,894 :' $142,620 

$82,754 

$1,141 

$9,415 $16,006 

$8,275 

$1,141 ; ~ 

$27,690 
Ii(' 

$47.013 
I 

$16,549 .. 

$10,000 ~I ~ .:; 

December 2010 
,--.. 
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LOCATION COST ESTIMATE 
TOTAL COST 

MAP W/ENGINEERING & 
DESIGNATION STREET/ROUTE RECOMMENDATIONS QUANTITIES UNITS COST /UNIT COST TOTAL COST CONTINGENCIES 

ME-120 HIe 4 " Benny Esplnoz. Ave 11/4 AI: DEBRIS REMOVAL DEBRIS REMOVAL 0_25 AC $4,562.3B / AC $1141 51141 51939 

100 tv CUT EXCAVAlION " 100 tv $27.53/ tv $2,753 

MEolO! Ate 4 ond UvalIINer 3000 a !UP RAP 
1'4; !UP RAP ~ ; 

II 
~ 

111.11 tv $744.79/ tv $82,754 $86,647 $147.300 

1/4 Ac DEBRIS REMOVAL DEBRIS REMOVAL 0.25 AI: 
, 

$4,562.38 / AC $1,141 .-
100 tv CUT EXCAVATION 100 tv $27.53 / tv $2,753 

300 CF RIP RAP RIP RAP 11.11 tv $744.79/ tv $B,275 
ME-126 Rte 4 and Pllua River $319,653 $543,410 

100'><6'<12' RCB RCB 266.67 tv $l,103.B5 / tv $294,364 

BOO CF GABIONS GABION5 22.65 tv $629.66/ tv $14,262 

1/4 AC DEBRIS REMOVAl DEBRIS REMOVAl 0.25 AC $4,562.00 / AC $1.141 ' , 
ME-l06 Me 4 ond Sum.., lINer $13,8901 ', . $142,620 

3000 CF RIP RAP RIP RAP 
. - 111.11 tv $744.79/ AC $82,754 , -

3000 CF RIP RAP RIP RAP 111.11 tv $744.79 I c:t $82,754 
ME-110 Me 4 and Suya!. RIve.- $B3,B94 $142,620 

1/4 Ac DEBRIS REMOVAL DEBRIS REMOVAL 0.25 AC $4,562.3B / AC $1,141 

1/2 AC DEBRIS REMOVAL DEBRIS REMOVAL I 0.5 AC $4,562.38 / AC $2,281 
$167,788 

, 
$285,240 ME-11S HIe 4 ond Geus Rlve.- r ~CFRlPRAP RIP RAP 222.22 tv $744.79 / tv $165.so7 

ME-lo. 1 At DEBRIS REMOVAL DEBRIS REMOVAL 1 AC $4,562.38 / AC 54,562 
$711,174 

ME-l07 
Rte4 Coastalluu .. $41B,338 

15000 CF RIP RAP RIP RAP 555.56 tv $744.79/ c:t $413,n6 

1/4 AC DEBRIS REMOVAl DEBRIS REMOVAL , 0.25 AC $4,562.38 / AC $1.141 

ME-125 Me 4. NO Mort", catholic 01Urch 300 CF RIP RAP RIP RAP 
w". 

11.11 tv $744.79 tv $11,275 Si,513 $16,172 

100 SF APRON CDIICII£TE (DITCH UNINGI 0.1543 tv $63332/ tv $98 

1/4 AC DE8RIS REMOVAL DEBRIS REMOVAL 0.25 AC $4,562.38 / AC $1,141 
ME-112 Rte 4 S 0 B,ubat> $83,B94 $142,620 

3000 SF RIP RAP RIP RAP 111.11 tv $744.79/ LF $82,754 

0 

1/4 Ac DEBRIS REMOVAl DEBRIS REMOVAL O.ZSAC $4,562.38 / AC $1.141 ' . 
ME-lOS Me 4S 0 Sumay lINer $13,8901 1 $142.620 , ' 

3.000 CF RIP RAP RIP RAP 111.11 tv $744.79/ tv $82,754 -
1/2 AC DEBRIS REMOVAL DEBRIS REMOVAL 0.5 AC $4,562.38 / AC $2,281 

ME-l08 Rte 4 SO Suva!. Rive, $167,788 $285,240 
6000 CF RIP RAP RIP RAP 222.22 tv $744.79/ tv $165,507 

1/4 Ac DEBRIS REMOVAL DEBRIS REMOVAL 0.25 AC $4,562.38 / AC $1.141 

"'~ 
Il' : 

ME-129 TOIuonllNer 800 CF RIP RAP RIP RAP 22.Utv $744.79/ tv $16,549 $115,411 ~ $196,199 , .. . , 
10000 SF DItch LJnqj 

.. 
CDNCIIETE (DITCH UNINGI ~ 154.3 tv .. $63332/ tv $97,721 r 

-- -----
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LOCATION 

MAP 
DESIGNATION STREET/ROUTE 

Se,.eant Roy T. D.mlan 
(Rt33} 

MM-101 
II. 

RIS 

Appendix D - Page 22 

n 

MONGMONG VILLAGE 

RECOMMENDATIONS 
2 CATCH BASIN5 CATCH BASIN 

200' - 24" RCP RCP 

300 CF RIP RAP RIP RAP 

1 HEADWALl/WINGWALL HEADWALL W!WINGWALL 
UNDERGROUND INFILTRATION CHAMBER INFILTRATION CHAMBER 

SWDMP 
,,--.... 

COST ESTIMATE 

QUANTITIES UNITS 
2EA 

200 If 

11.11 cr 

lEA 
lEA 

COST I UNIT COST 
$3,500.00 I EA $7,_ 

$554.791/Ilf $110,959 

$744.7gJJjcr $8,275 

$10,000.00 I EA $10,000 

$500,000.00 I EA $500,000 

TOTAL COST 

$636,233 

TOTAL COST 
W /ENGINEERING 
CONTINGENCIES 

$1,081,597 

December 2010 
...---,.. 



r---- ..---.... ,-..... 

PITI VILLAGE 
LOCATION COST ESTIMATE 

TOTAL COST 
MAP TOTAL W/ENGINEERING 

DESIGNATION STREET/ROUTE RECOMMENDATIONS QUAN1111ES UNITS COST /UNIT COST COST CONTINGENCIES 
2 -100' - 36· RCP 36" RCP 100 Lf $715.00 / Lf $71.500 

RU 
2 HEADWAlI/WINGWAUS HEADWALL W/WINGWAll 2EA $1O,lIOO.00 / IF $20,llOO 

1'1-116 & $109,190 $115,623 
TeplIIIIIan Buch ,.rtr: l/4 AC DEBRts REMOVAl DEBRIS REMOVAl 0.25 AC $4,562.31/ N; $1.141 

6OOCfRI' RAP RIP RAP =a $'44.79/ a $16,54. 
,. 

1OII'X24"lCI' l4"1tCP 
;:" c.::,,~ I .~ ,-,. 

10IlLf $SS4.79 / Lf $55,479 ." : .-. '- ~ 
"' 

<I.~on.a 
, 

" lEA $1Q,OOO.00 / EA $lO,OOO I. 
"'w & 

HEADWAlI/WINGWAUS HEADWAll W/WWGWAll .. 
$tUD S_ 

,I', 

Spn*UDrw. iOOCfU'RAP 
•• !!" ",1._- ... ' 

ll.ll a $744.79 / a $16,549 
, ,. 

RlPRAP 

1/4 AI. D£IlIS REMOVAl DEBRIS REMOVAl ~ 
.!..~\,J..,,) "_ G.l5 ~ $4,562.31 / N: $1.141 

~. .. .. 
"'104 A--::=~~~~lD41 lCIOD CF RIP RAP RIP RAP 111.11 C't $744.7./ a $82,154 
"'105 
"'106 

_pilon onv. & Masso IUver IP~106} $a3,104 $142,620 

"'. Rt.l&A ....... RIve<IPt·lOI} 1/4 At Df8RIS REMOVAl DURIS REMOVAL O.IS At $4,562.31/ N: $'t.141 

IC_ 1OII'xJ6"RCP Wilei' lOOLf 715J1) Lf j7 500 i 
"'1M a iOODCf RIP RAP RI,RAP 276.21 a $744.79 a ~716 $211,J66 $5II1,W u. DEBRISIIfMOIIAl DEBRIS REMOVAl " ,~; j" G.l5 N; $4.56U1 N: $ 141 r:~ :, I .... '-51 ,. 2HEADWAIJIWlNGWAUS HEADWAll W/WIJliGWAll ~·''''''l " 2EA $1O,lIOO.OO EA $2D,lIOO 

"'115 Haute 1& T ..... Rhler 
1/4 At:. DEBRIS REMOVAl DEBRIS REMOVAl 0.25 At $4,562.31 / N; $ 141 

$13.104 $142.620 
3000Cf RIP RAP RIP RAP l1Lll C't $744.7. a $1 754 

I . ~, IO,lIOO Sf _IIfMOIIAl DEBRlSIIfMOIIAl 
li.- 1~ .. $4.56UI/ N: $4.5Q 

, "'101 I -:"',", ..... 1 
JD,lIOO Cf ... RAP "'RAP 

1111.11 a $744.79/ a $Il7.544 $M2.106 $l,Ul,~ 

~ , " ~ 

r· " HEADWAlI/WIIIGWAll HEADWAll W/WIJliGWAll .,~ ~.s1, ~ lEA $1O,lIOO.OO / EA $1O,OOD 

"'- $744.79/ a $12,754 "'1111 lCOO a: RIP RAP RIP RAP 111.11 r:v 

"'Ill 
Ra,* 1 • Massa RIver $13,104 $142,620 

"'113 1/4 Ac DE""" REMOVAl DElllUS REMOVAl 0.25 ~ $4.562.38 / At; $1,141 

.. 100 Lf $715J1) / Lf S71.500 --
lIlG'xl-36"ACP WItCP 

.tr~~ -.... - HEADWAU./WlNGWAUS HEADWAll W/WIJliGWAll 2EA $1O,lIOOJI) / EA $20,lIOO ~:. "'101 ~ $UIt,11O Sw,w (Mart ,lion) r; 
I~" 0.25 At; $4.562.31/ At; $1,141 U;'-';;I 1/4 Ac DEBRIS REMOVAl DEBRIS REMOVAl " ~l..;: ~ :~'.c,.. Ii: 

1 :~ II -, 
IiODCf ... RAP 

~ ~~ ~ I 21.21 a $744.79 / a $1&,54' r I.: "1., r RIP RAP _ i', .. _"~"'" • - ~..:.:. It 

2rx:J 8JOSWALE BIOSWAlE 
EXCAVAllON 96.96 ct $27.53/ a $2."9 

Rtll 
$16.000 EROSION CONTROL (HYDROSEED) 3200 SF $5.00 / SF 

$22,267 $37,854 "'Ill • 
CotnmadII,on 100 SF APtION APROH CONCRETE (DITOI U"'G) 0.1543 a $633.32/ a $91 

1 CATOt BASIN CATOt BA5IH lEA $3.500.00 / EA $3.500 

1OIh3'xJ' ItC8 REINfOttaD 0DNC1IE1t lOX QJLI/ERT u.ua $1.15'-35/ a $31,441 

2 HlADWAlI/WINGWAUS HEADWAllW/W!HGWAll 2EA $1D,lIOOJI) / EA $lO,OOO 
$111,42) "'1117 ..... 1 •• Cholon SoIrw $76.Ul i 

:: ~CfRlPRAP RI,RAP .. 21.12 a $744.79/ a $16.541 . ! . ,-
• " ~, 

1/4 Ac DEBRIS REMOVAl DEIRIS REMOVAl 1 G.l5 AC $4.562.31 /'N; $1.141 

200'0<3'105' Rca REINfORaD CONCRm BOX CULVERT 111.11 C't $1.153.35/ a $111,149 

2 HEADWAll./WIliGWAUS HEADWAll W/WlNGWAll 2EA $lO,lIOO.IIO / EA $20.000 
",10> RlI $232,043 $304,'73 

1/. No DEIWS REMOVAl DEBRLS REMOVAl 0.25 At $4.562.38 / At; S1.141 

3000 Cf RIP RAP RIP RAP 111.11 ct $744.79/ a $12,754 

~ :" ~~"I' ~l~{~.1 :~l~p~,:·.":: , , ~4"RCP 2411 RCP &.500 Lf $554.79 / a $3,606.110 " 
, '~l~~' L~~ ~7'C "i -'I: ;..,. .. ". 2 CATOt IA5INS CATOt IIASIN 21 EA $3.500 lEA $n,llOO -, '"' , .. . 

IM_FIItonor~ 
RU 

~-
MEDlARlmtS • EA $4OO,lIOOJI) lEA $3,lOO,lIOO 

",111 • $11,006.119 S31.]11,11O 

'" -- ., 3,l1OOaRU. RU. 43,l1OO a $27.53 / a 51.W.7ID 

'. 1,201) a RIP RAP "'RAP - 1,201) a 5744.79 / a SIt'.741 
11,000 a_ GAIIION5 " 

11,000 a $6lt." / a $6.126,291 ~.' ••• 1..1.;"" .. " 
.Ii .. --· 

-, 
c eo- , , 

" ~ _Sf'AIIEMENT PAVEMENT FRICTION COUIISE. SUUASE • JD,lIOO Sf 104 Sf $'120.000 
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LOCATION 

MAP 

DESIGNATION mtEET/ROUTE RECOMMENDATIONS 
-

7¥ Bkhop 0I0n0 Drtw ~OO' cone dlIch ~NCRETE DITCH 
sa-101 • -- 1000 51; RIp Hop RIP RAP 

20'xl00' aibion w •• GABION 

SR-I02 OS of Pale Medin. 111 CF Rip Rap RIP RAP 

0.009290304 HA Debris Removat DEBRIS REMOVAL 

~'RCa",", FaI) RElNfORaD CONCarn lOX CULVERT 

_TDvdosco 
1DD' CDnC dlldl, 2:1 SIDE SLOPES, 4' 

CONCRETE DITCH 511-11' doop 

2 heldwolsfWtnlwolls HEADWALL W/WINGWALL 

l00'x6'x4' Rce (per FCD) REINFORCED CONCRETE BOX CULVERT 

SR-Ill f*llx T Pellna.,.n 50D'dltdl DITCH 

2 he.twiliis/winpais HEADWALL W/WINGNALL 

Jdllauta12atNovol 1/4 A< Debris 110_ DEIftIS REMOVAl 
511-111 

Gato Entry Add I <atch baIn CATCH BASIN 

l00'X8'X5' ReB REINfORCED CONCRETE BOX CULVERT 

SIt·1I7 
JDSe~~nto 

Drtve_Greloria lSarajo 
1/4Ac RlP RAP RIP RAP 

2 headwalls/wlncwahs HEADWALL W/WINGWALL 

U, t 'r ~ 1DD'.36" 0 - 36"0 

" 2 heldwolll/Wlnplllls HEADWALL W/WINGWALL 
1/4A< __ 

DEBRIS REMOVAl 

SA-1llS _Fils_ 1",""_ ~TCHBAS" 
1OO'x24" 0 24"0 

" 
1000 SF RIp Rop RIP RAP , , 
4CIO LF 1lItd1 DITCH 

RCB 100')1 double 5'xl.S' (per FeD) REINFORCED CONCAETE BOX CULVERT 

5R·l07 Pal. F.rinan_SR 2 
2 headwaJls/wlnpalls HEADWALL W/WINGWAU 

DEBRIS REMOVAL 

1/4 Ac Debris Removal. 200 SF IUp Rap RIP RAP 

- 100' x I'xS I RC8 IWNFORaD CONCarn lOX CUlVERT 

~he_~ HfADWALL W/W1NGWALL 

I4oaoCf~' GA8IDN 
511-10' 

_ Rom .. 

~Frtpnp IU'RAP 
1/4 A< Debris 110_ DEBRIS REMOVAL 

,. 
-. , 1000 5F HydrornuId1 w IFM HYDIIOMULCH (IFM) 

lOO".3'x3' Rca R£INFO~EO CONCRETE BOX CULVERT 

SR·1l9 Route 5 and Route 17 
2 h.adwllls/wlnp ... HEADWALL W/WINGWALL 

1/4 Ac Debris Remval DEBRIS REMOVAl 

1000 SF Rip Rop RIP RAP 

5CIO'x36"0 36"0 ,""r'"t" 

511-110 RaIl" 17 "- 0r0InI .. 
10 HEADWALLS HEADWALL 

1 At Spillway ACSPILLWAY 

SR·110 
Rout. 12 and Namo 

RIP RAP 2000 SF Rip Rap, 1/4 Ac Debris Folb Rood 
Removat DEBRIS REMOVAL 

1 he_1IIsIw1np1ls HfADWALL W/WINGWALL 

511-115 _12W 
2CIO SF RIp Hop, _If DII<h IUPRAP 

I 2 CAlCH BASINS CATCH BASIN 

l00LF 24" 0 24"0 
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SANTA RITA VILLAGE 

COST ESTIMATE 

CONe LINING 

EXCAVATION 

CONCRETE (DITCH UNING) 

. , 

-
-

1"11' .;' ~: 

.. 

~, ~. 

SWDMP 
~ 

J 

-

QUANTITIES UNITS 

1.5CY 

111.11 CY 

22.22 CY 

111.11 CY 

0.25 N;. 

BB.19 CY 

178 CY 

39 CY 

2EA 

88.89 CY 

222.22 CY 

2EA 

- 0.25 N;. 

.. lEA 

148.15 CY 

111.11 ty 

2EA 

100 If 

- 2EA 

0.25 N;. 

lEA 

lOOLF 

111.11 CY 

177.71 CY 

64.81 CY 

2EA 

0.25 AC 

22.22 c:t 

14L15 CY 

2EA 

lU.27 r:t 

444.44 CY 

0.25 N:. 

1000 SF 

33.33 c:t 

2EA 

0.25 AC 

llL11 CY 

sao LF 

.,. .. 10EA 

lEA 

222.22 CY 

0.25 N;. 

2EA 
~ 22.22 CY 

~. l . 2EA 
~ , ",,"" 100 If 

COST/UNIT 

$633.32/ CY 

$744.79 / CY 

$629.66/ CY 

$744.79/ CY 

$4,562.38/ N;. 

$1,153.15/ CY 

$27.53/ CY 

$633.12/ CY 

$10,000.00 / EA 

$1.153.35 / CY 

$27.53/ CY 

$10,000.00 / EA 

$4,562.3& / N;. 

$3,500.00 / EA 

$1.153.35 / CY 

$744.79/ CY 

$10,000.00 / EA 

$715.00 /If 

$10,ClOO.00 / EA 

$4,562.3& / N;. 

$l.soo.OO / EA 

$554.79/LF 

$744.79/ CY 

$27.53/ CY 

$1.153.35/ CY 

$10,ClOO.00 / EA 

$4,562.38 / AC 

$744.79/ CY 

$1,153.35/ CY 

$10,000.00 I EA 

$629.66/ CY 

$744.79/ CY 

$4,562.3& / N;. 

$1.00 / SF 

$1,153.'5 I CY 

$10,000.00 / EA 

$4,562.'8 / AC 

$744.79/ CY 

$715.00 / LF 

$5_00/EA 

$1.000.00 / EA 

$744.79/ CY 

$4,562.38 / N;. 

$10.000.00 / EA 

$744.79/ CY 

$3.soo.00 / EA 

$554.79/ LF 

TOTAl COST 
W/ENGINEERING 

COST TOTAL COST CONTINGENCIES 

$950 
$&3,704 $w,l96 

$82,754 

$13,991 

$82,754 $97,BB5 $166,405 

$1.141 

$101,S2I 

$4,900 
$152.121 $258,&06 

- (' $24,699 

$20,CIOD - I I 

$101,521 

$6,118 $128,U9 $218,686 

$20,000 

$1,141 
$4,641 $7,819 

$l,5ClO 

$170,869 

S82.754 $273,622 $465,158 

$20,000 

$71,5C1O 

$20.a00 ! 
$1,141 

$1,5C1O $23t,261 $406,755 

-$55,479 

$82,754 . 
$4,194 .. 
$74,749 

$20,000 

$1,141 
$112,438 $191,145 

$16,549 

$170,869 --- I :l\."ll L' ~ .~ !'; . 
$20,CIOD " 
$71,322 

$UI,DI4 
$595,346 $1,Ou. _ ~ 

$1.141 

$1.000 ' . .' -
$38,441 

$20,000 

$1,141 
$142,335 $241,970 

$82,754 

$357,5C1O 

$5O,CIOD 
$407,5C1O 5e2.750 

$1,000 

$165,507 $167,648 $285,001 

$1,141 

$20,CIOD ,. 
$16,549 

$7,CIOD 
$99,(129 r ' S16f,34' 

$55,479 

December 2010 

f) 



~ ~ 
--., 

LOCATION COST ESTIMATE 
TOTAL COST 

MAP W/ENGINEERING 
DESIGNATION STREET/ROUTE RECOMMENDATIONS QUANTITIES UNITS COST/UNIT COST TOTAL COST CONTINGENCIES 

1000 LF DITCH DITCH 148.15 r:t $27.5) / r:t $4,079 
Rl17 

1000 LF DITCH, 2 HEADWALlS, 200 SF 2 HEADWALlS HEADWALlS 2EA $5,000.00 / LF $10,000 
511-114 & 

RiP RAP,lOU LF 36" RCP 
$102,121 $173,617 

felix T Oydasco Dr 600 Cf RIP RAP RiP RAP 22.22 r:t $744.79/ EA $16,549 

100 LF 36" Rep RCP 100 LF $715.00 / r:t $71,500 

lOU LF 3\05' ReI R£lNFO~D CONCRETf &DlC QJLVEIIT , '. - 5556 r:t $1.153.35/ r:t $64,010 
I 

511-l1li 
5It~ood_ 

1IIOD Sf III' RAP RJPRAP 11Ul r:t $744.79/ r:t $12,154 $166,114 $2U,617 Duonosttovo 
hudwlllll/Wlnlwllo HfAOWAUW/W_AU. lEA $10,000.00 / EA $20.-

lACSpiliw..,. At:.SPIUWAY 2EA $1.000.00 / EA $2,000 
SR-l09 SR7 1/4101:. Debris RoIllOYOl DEBRIS REMOVAL 0.25 AC $4,562.38 / AC $1.141 $IS,194 $146,020 

1000 SF Rip Aop RIP RAP 111.11 r:t $744.79/ r:t $12,754 

toII'xWRCP 36" RCP lOULF $715.00 / LF $71,500 

__ 5_. 1000 Sf Rip .... RiP RAP 111.11 r:t $744.79/ r:t Sl2.154 
$175,394 $DI,ll11 sa-lUI 

1/4Ac_",_ DEIllU5R£MOVAL ~ li ~~. 0.25 AC $4,562.31/ AC $1.141 

"'adw~ HfAOWAUW/W1WlWAU .~ [! lEA $10,000.00 / EA $20,000 

ZOOLF dlltll DITCH 18.89 r:t $Z7.5) / r:t $2,447 

l00'X4'X4' RCB REINFORCED CONCRETE BOX CULVERT 59.26 CY $1,153.35 / r:t $68,)48 
$97,_ $165,485 SK-l11 Vicenta 80rjll 

2 HEADWALlS HEADWAU. 2EA $5,000.00 / EA $10,000 

200 SHIP RAP RIP RAP 22.22 r:t $744.79/ r:t $16,549 

1/4Ac Dobrls Rom .... DEIIIU5 REMOVAL D.25 AC $4,562.38 / AC $1.141 

sa-11I Vanlollzamo 1000 SF !lip .... IUPRAP 111.11 r:t $744.79/ r:t $12,154 $10.),194 mU2O, 

- - -- -- lho~" HfAOWAU.W/WI_AU lEA $10,000.00 / EA $lo.ooo 
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LOCATION 

MAP 
DESIGNATION STREET/ROUTE 

SV-I0l Chalan Guma Yuos 

SV-I02 Route 24A 

Appendix D - Page 26 
,.-..." 

SINJANA VILLAGE 

RECOMMENDATIONS 

400 SF Gablons, 1/4 GABION 

At Debris Removal, DEBRIS REMOVAL 

100 SF Rip Rap 
RIP RAP 

1/4 Ac Debris DEBRIS REMOVAL 
Removal, 500 SF Rip 
Rap RIP RAP 

COST ESTIMATE 

QUANmlES UNITS 

.' 

34CY 

0.25 At:. 

11.11 CY 

0.25 AC 

55.56 CY 

SWDMP 

r-

COST I UNIT 
$629.66/CY . -

$4,562.38/ AC 

$744.79/CY 

$4,562.38 / AC 

$744.79/CY 

TOTAL COST 
W/ENGINEERING 

COST TOTAL COST CONTINGENCIES 
$21,409 

$1,141 $30,824 $52,400 , 
$8,275 

, 
r 

$1,141 
$42,521 $72,286 

$41,381 

December 2010 

.J 
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TALOFOFO VILLAGE 

LOCATION COST ESTIMATE 
TOTAL COST 

MAP W /ENGINEERING 
DESIGNATION STREET/ROUTE RECOMMENDATIONS QUANTITIES UNIT COST/UNIT COST TOTAL COST CONTINGENCIES 

TA-U6 Rt 4 & Talclota Beach Pari< IIO,OOOCI RIP RAP RIP RAP 22l2.22 cr $744." / cr $1,655,087 $1,655.087 $2,813,648 
'11 " ' ~fiCP ... 

~R9' 
, - 1100 LF $744.50 ', Li' '$74-.4!i!l I 

i~ - l , 
H~WAlLS'W/WINGWAlLS HEADWAll. WIW!~~ I " '1 " $1D,OOO.OO I EA, • ~ .~ ~~ , I 

'~ TA-,JIII I' 

. I DftId .' , : 2EA ~.~ " ',11 _Street 
I ~'BIOSWALE 

>. ., I EXCAVA11!)N I' ;'. 
_ 4BAf1cr $l.OOIC'f ~_ $!!7 $.UO,8U .$II8,J96· I.. . ! 

li\ ' I$OJPCrul IifOsWALE' , -~ 1 i,! 
~, . 

Jl ' ~R<islQN CONTROL (IIYiiRo$E£lIh' 160lfS!: $S;!JQ I '~ SS;OOO'. ~. 
• I ~ II ._ 

:t! ,I ,,11 ~ i . 
J SOO CF RiP RAP ~' I,.~;t It;t,-U. l..11I'''.",n--'.. .t· - ...... ~- RtP,RAP 11.11 cr . $744.79 I cr , I .iY1S1 ...... ~ • .II'_IL_, }1I~1t':!~ . ,~ '- . 

~. 

3000 CF RIP RAP RIP RAP 111.11 cr $744.791 cr $82,754 
TA·lll Rto 4 & Tagcha Rille, $83,8!14 $142.620 

1/4 M. Debris Removal DEBRIS REMOVAL 0.25 EA $4,562.38 / AC $1.141 
. ,,-

~;" ": Emestsa~\os StfHt.. 
l'!;ATCH BASIN. ~ CATCHBA5lN 1 EA .,~ $3,590-00 I lEA .$3,500 . . ., ., ........ ~ ~ 

t 
, lOO'I24",RCP 14~!\CP ~ I • 3P,01f $5S4;79/'LF $.1f!6,4)8 I;';\; ·i T";11O tI "II' 

• ,"~ 1& ,. $188,213 $519,m , ~ , SIpMnzI Court • . 1 t!E.'DWALl!W!WII!!!Y!'All. HEADwAll W/WINGViAll. • l ,EA $lO,!JOO,OO I 'EA . $lO,QOO 1-] l'l 

~CF;RlP~ . RIP RAP ~ 11~1l cr $744.791 cr $8.l75 
-,~ 

. ... " .. . . ~ ~ 

1000' CONCRm CHANNEL 
EKCAVATION 296.3 cr $27.53/ cr $8,157 

CHANNEL 
$48.766 CONCRm (DITOI UNING) 77cr $633.32/ r:r 

1 CATCH BASIN CATCH BASIN lEA $3,500.00 I EA $3.soo 

TA·101 EJahnnyTaitague 1 APRON APRON CONCRETE (DITCH UNING) lcr $633.32/ cr $633 $78,665 $133.731 

EXCAVAnON 48.48 cr $27.53/ cr $1,335 
IBIOSWAI.E BIOSWAI.E 

$5.00 / SF EROSION CONTROL (HYDROSEEDI 1600 Sf $8.000 

300CF RIP RAP RIP RAP 11.11 cr $744.79/ cr $8,275 

it 
~ I~ALW.1IOH BASIN (6' DEs» INALTRAnoN BASIN 

DCAVATlON - 'mlcr $27.53/, r;y "$61.m ; '" . , $70.341 TIl-tOi' l ' Ipado QIIInIII Sln!ets 0 JP ciur F~NG. 548LF '$14.92/, !.F $8,17&' $119,591 
, ~.$PlLLWAY ' • AI: SPILLWAY lEA $1,000.00 I iA $1,000 _ ' , , :.;,' , - . , 

EKCAVATION 37 cr $27.53/ cr $1.019 
1000' CONCRm DITOI CONCRm DITOI 

$633.32/ cr $12,5n CONCRETE (DITOI UNING) 35.64 cr 
$101,590 $172,703 TA·I04 F,andsco Reyes East 

$300.00 I LF $30,000 100 If 12" RCP 12" RCP 100 LF 

~ HEADWALLS W/WiNGWAlLS HEADWALL W/WINGWALL SMALL SIZ£ @ $8000) 6EA $8.000.00 I EA $48,000 

1000' ~1lITOI ' CONCRm DII'04 ' EXCAVATlON 1A8.14 cr $27.53' , cr $4,078 , I '" , 
J .. FlII1c:1sco~.,es West, TtnOrIo, DrIId . C9NCREJE.(DlTOI UNING) n ,b cr _ $63U2/cr " $4$,143 ~ 

$~,676 TlrlO!!, T';;-106, TlrlO9 Gordon SI(eet . OOLf12~ ~O\lJ' if' 
, 

${O,OOb 
$l29,2U , 

12"~ 200LF -, 
il HEADWAlLS W/WiNGWAlLS IlEAQWAu. W/WINGWALL " 12~ $10.000.001/ EA $1lQ,0001 

,~ / 

I' - " 

, 
CATOI BASINS CATCH BASIN 4EA $3.soo.oo I EA $14,000 

300 a RIP RAP RIP RAP 11.11 cr $744.791 cr $8,275 
$254.191 $432.124 TA·U3 Rio 4 & Padflco 1400 LF 24" RCP $554.79/ LF $221,916 24" RCP 400 LF 

1 HEADWAlLS W/WINGWALL HEADWALL W/WINGWALL lEA $10,000.00 / EA $10,000 

Appendix D - Page 27 SWDMP December 2010 



LOCATION 

MAP 
DESIGNATION STREET/ROUTE 

, 
r 
I' 

I 

, 
L 
I 
I 

--

.' 

TA-107 " Jose PClUz 

Ernest santos street .nd '-sad.ro 
TA-Ul fnuu:lsco OIego 

-
11.-103 , I M<!nlel!rlwl 

I 
TA-1l4 Route 4 ASO Route 11 

lA-115 . RouIl!4A~I I.DWPoInU 
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RECOMMENDATIONS 
~ 'CI\TtllBASlNS - -1'1 •.• 

CATCH BASIN - ,I 
~IF24'RCP 24'RCP 

1 .H£AI)W~/WINGWALL :.". H£ADWALL W/WINGWAu ' 

1300 Cf ~IP RAP RIP RAP 

100 IF 81OSW-US !IIOSWAU 
- -

2 CATCH BASINS CATCH BASIN 

200 IF 24' RCP 24- RCP 

1 H£AI)WALL W!WINGWAll HEADWAll W/WINGWAll 

300Cf RIP RAP RIP RAP 

100 Lf 810SWAU 810SWAlE 

1 CATtil WIN - -- CATCH BASIN 

ioo'Ia4' RCP 24"RCP 

1 H£AI)W~ W/WINGWAlJ; H£ADWAll W/WINGWAll 

300 Cf RIP RAP ' RIP RAP 

2 CATCH BASINS CATCH BASIN 

12.000 Lf DITOl DITCH 

CATCH BASINS ' . 
'1 CATCH BASIN _ . 

COST ESTIMATE 

QUANTITIES UNIT 
r······ -" HI. . , . 100, u; . 

""1:"_ - - ~- .~~, 1~ 
-.--~ - 1J-lla 

EXCAVATlOH '48A8 ICY 

EROSION CONTROlIHYOROSEED) , 1800 ~ 

2EA 

200 IF 

lEA 

11.11a 

EXCAVATION 48.48 a 
EROSION CONTROL (HYOROSEED) 1600 SF 

lEA 

. , 300Lf 

. 

-
·.',1' y .:.~, 

_ L.I.}" __ • 

SWDMP 

r-.. 

- I lEA 

L 11.11 a 
2EA 

1600 a 
llEA' 

COST I UNIT 

~,!!OO.OO I. ~ 
_ $5Si:79'l'1 IF 

$10,000.00'1 EA 

$744.791 a 
$27.53'1 tv 
$5,00 1 Sf 

$3,500.00 1 EA 

$554.79/ IF 

$10,000.00 1 EA 

$744.79/ a 
$27.53/ a 
$5.00 1 Sf 

$3,soo,oo.l rEA 

$554-791 If: 
$lO,OC!Il.OO 1 EA 

$744.791 a 
$3,soo.00 1 EA 

$27.531 a 
,$3,!IOO.00 1 EA 

TOTAL COST 
W/ENGINEERING 

COST TOTAL COST CONTINGENCIES 
$7.000 
$55,479 l $10.000 

$90,089 l $153,151 
$8;275 

I $i.ns 

$8,000 
~-.. - -- . 

$7,000 

$110,959 

$10.000 
$145,568 $247,466 

$8,275 

$1,335 

$8,000 

$3,500 I ' . -. 
$l&i,438 

$319,ge2 
$10,000 

$181,213 

l ,$8,275 

$7,000 
$51,048 $85,782 

$44,048 

,$7,000 $7,000 : $11,900 

December 2010 
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TAMUNING VILLAGE 

LOCATION COST ESTIMATE 
TOTAL COST 

MAP W/ENGINEERING 
DESIGNAnON STREET/ROUTE RECOMMENDATIONS QUANnnESUNITS COST/UNIT COST TOTAL COST CONnNGENCIES 

EXCAVATION 355,56 a $27.53 a $9,719 
200' COHCRm TRAP CllAHNEL PlNalrn TRAP OIAHNEL 

coNCllrn IDITCH UHIHG~ 143.1 a $&33.32 Cf $91,071 : lV-W 'I: PIUo Hut $114,754 $314.082 
1/4 k DEBAIS REMOVAL DEBRIS REMOVAL 0.25 AC. $4,5&2.31/ AC. $1,141 

3000 Cf RIP flAP IUPfIAP - ULU a $744.79 a $82,754 

2 CATCH BASINS CATai BASIN 2EA $3,500.00 / EA $7.000 
TV-l02 Tun Jose Coves Way 100' 24' RCP 24'RCP 100 Lf $554.79/ Lf $55,479 $185,128 $314.718 

J ZOO'. DOU8LE 3leS' RC8 REINFORCED CONCRETE BOX CULVERT 111.11 ct $1,103.85 / ct $122.649 

lV-IIII 
T ......... OUtIot ~.ooo CfIllP flAP IUPIW' UUL11 a $744.79/ a $8.275._ 

$8.291,255 ClIo_ 
5 AC. DEBRIS REMOVAL 

$14.107,034 
DEBRIS REMOVAL .' SAC. $4,562.21/ AC. $22.811 

400' 24" RCP 24- RCP 400 Lf $554.79/ Lf $221,918 

Est,ellota Court 
CATCH BASINS CATCH BASIN 2EA $3,500.00 / EA $7.000 

lV-U14 $247,192 $420,227 
1 HEADWAll W!WINGWAll HEADWAll W!WINGWAll5 lEA $10,000.00 / EA $10,000 

300CF RIP RAP RIP RAP 11.11 ct $744.79/ ct $8,275 

EXCAYATION 11Lll ct $27.53/ ct $3.os9 

N. set DavId c.mac:ho ~ IHFI.TRA11ONlREHOI INALTRA110N TRENCIt i' 1I·75' 1IOQ( 11LUa $4U1O / a $4,55& 
lV-lOS 

_t 
$12,330 $20,9&1 

ALTER FABAIC 2&00 SF $1.50/ SF $3,900 

ZOO'DITCH ""'iC- DITCH 29.63ct $27.53/ ct $81& 

2 CATai BASINS CATOiBASIN 2EA $3,500.00 I EA $7,000 
lV·10& sand Castle $&2.479 $106,215 

100' 24' RCP 24' RCP 100 Lf $554.79/ Lf $55,479 

~ CAlOIBASINS CAlOIBASIN -. 2EA $3.soo.oo / EA $7,000 

~.(1Ita27) 
I4OO'3&"ACP 3&"ACP ..,.--.. " 400 Lf $815.22 / Lf $32&,D48 

$351,322 $597,241 lV·JIII 
1 HEADWAll W/WIHGWAll HEADWAll W/WiNGWAllS > lEA $111,000.00 / EA $111.000 

1300 CF RIP flAP RIPKAP ," •. -1' • 11.1f a $744.;' / a $8,275 

2 CATCH BASINS CAlOIBASIN 2EA $3,500.00 / EA $7.000 

~24'RCP 24- RCP 400 Lf $554.79/ Lf $221,918 

Mdlonald's IRte 27 " 30DCFRIP RAP RIPIW' U.ll ct $744.79/ ct $8.275 
$241.707 $422.801 TV-U19 

Anthurum In) EXCAVATION llLU ct $27.53/ ct $3.059 

200' IHFILTRA110N TRENCH INFILTRAllON TRENCH 0.75" 1IOQ( 111.11 a $41.00 / ct $4,556 

FILTER FA8RIC 2600 SF $1.50/ SF $3,900 

)" ' .. 2 CAlOIBASINS CAlOIBASIN ; 
~. , 2EA $3,500.00 / EA $7,000 .' 

1100' 24' RCP 24"RCP . lOOLf $554.79/LF $55,479 
v 1300 CF RIP IW' IUPIW' lL11a $744,79/ ct $8,275 !, TV-l111 111.27 $82,2&8 : $139,856 

!I ". 
. EXCAYAllDN 11L11 ct $27.53 rct $3,059 

!zoo' IHFIlTRA110N TREHOt IHFILTRA110N TREHOt .' ~.75'RDCX $4Loo / a $4,55& 
~~ 

llLll ct 
"\ -.. AlTERFA8IUC 2&00 SF $L50 / SF $3.900 

2 CATCH BASINS CATCH BASIN 2EA $3.500.00 / EA $7,000 
Fu)ita Pond Ins Basin 

100' 24" RCP 24" RCP 100 Lf $554.79 / Lf $55.479 
TV-1II7 

$10.000 
$80.754 $137.282 

1 HEADWAll W!WINGWAll HEADWAll W!WINGWALlS lEA $10,000.00 / EA 
IDt 2151-3& 

1300 Cf RIP RAP $744,79/ ct $8,275 RIP RAP 11.11 ct 
---
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LOCATION 

MAP 
DESIGNATION STREET/ROUTE 

I 
! 
. 

'J 
: 

, 
I 

, 
! 

" 

UM-IOB Jose Q leIlol River 

UM·113 
Route 2 Tributary of Sella 
River 

,-

UM-112 Route 2.ndCettl River 

UM·114 Route 2 and Sen. River 

UM-I01 Route 2 and UmIIK R .... 

Finona St 
UM-I02 NEAR 

ModOllRiver 

AnonoSt 
UM-103 NEAR 

Jose A <lII1ntano St 

Flnona St 
UM-104 NEAR 

Jose A Quintana St 

Jose A QuI.toNI St 
UM-1OS NEAR 

A.o .. St 

UM-106 Rt 2 Near Ja .. r Dr 

I 

• 
UM-107 Rood A 

Jose Q Aauon SI 
UM-1OB 

NEAR laelae River 

UM-I09 : ~ Rte 2 

I~ I, .. I 
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1/4 Ie DEBRIS REMOVAl 

3000 a: RIP RAP 

1/4 Ie DEBRIS REMOVAl 

30'. S · 48' RCP 

HEADWAll W/WiNGWAll 

BOOO SF GAllONS 

lie DEBRIS REMOVAl 

3000 a: RIP RAP 

1000 SF DEBRIS REMOVAl 

1 Ie DEBRIS REMOVAl 

60,000 a: RIP RAP 

2000 a: DREDGING (EARTlIWORK) 

30,000 a: RIP RAP 

1 Ie DEBRIS REMOVAl 

1000 a: DREDGING (EARTHWORK) 

2 HEADWAW W/WINGWAW 

600 a: RIP RAP 

1/4 Ie PEBRIS REMOVAL 

100 If · 24' RCP 

1000' CONCRETE DITCH 

300 CF RIP RAP 

100' ·24' RCP 

2 HEADWAllS W/WiNGWAllS 

1/4 Ie DEBRIS REMOVAl 

300 a: RIP RAP 

100' Concrete Trap Channol 

200'.36" RCP 

2 HEADWALLS W/WINGWAlLS 

300 a: RIP RAP 

1/4"" DEBRIS REMOVAl 

~ CATCH BASIN 

100' 24' RCP 

1000' CONCRm DITCH 

2 HEADWAllS W/WIHGWAllS 

100 If· 24' RCP 

1/4"" DEBRIS REMOVAl 

3000 a: RIP RAP 

!D.51e DEBRIS REMOVAl 

l5000 a: RIP RAP 

2 HEADWAW W/WINGWAllS 

UMATAC VILLAGE 

COST ESTIMATE 

RECOMMENDATION QUANTITIES UNITS 
DEBRIS REMOVAL 0.25 N:. 

RIP RAP 111.11 Cf 

DEBRIS REMOVAL 0.25 AC 

48'RCP 
.. 

150lf 

HEADWAll W/WINGWAll -- lEA 

GA8IONS 286.3 Cf 

DEBRIS REMOVAl 1 AC 

RIP RAP 111.11 Cf 

DEBRIS REMOVAL 0.25 AC 

DEBRIS REMOVAl IN:. 

RIP RAP :~ 2222.22 Cf 

DREDGING (EARTHWORK) EXCAVATION 74.1 Cf 

RIP RAP 1111.11 Cf 

DEBRIS REMOVAl 1 AC 

DREDGING (EARTHWORK) EXCAVATION 37.04 Cf 

HEADWAll W/WINGWAU 2EA 

RIP RAP 22.22 Cf 

DE8II1S REMOVAl 0.25 AC 

24' RCP 100 If 

EXCAVATION 74.07 Cf 
CONCRETE DITCH 

CONCRETE (DITCH LINING) 35.64 Cf 

RIP RAP 11.11 Cf 

24' RCP 100 If 

HEAPWAll W/WiNGWAll 2EA 

DEBRIS REMOVAl 0.25 N:. 

RIP RAP - , 11.11 Cf 

EXCAVATION 177.78 Cf 
CONCRETE TRAP CHANNEL 

CONCRETE (DITCH LINING) 71,9 Cf 

36" RCP 200 LF 

HEADWAU W/WINGWAll 2EA 

RIP RAP 11.11 Cf 

DEBRIS REMOVAl 0.25 AC 

CATCH BASIN 4EA 

24' RCP 100 If 

EXCAVATION 74.07 Cf 
CONCRm DITCH 

CONCRETE (DITCH LINING) 35.64 Cf 

HEAPWAll W/WIHGWAll ,,, 2EA - . 
24' RCP .. 100 If 

DEBRIS REMOVAL 0.25 AC 

RIP RAP 111.11 Cf 

DEBRIS REMOVAl 0.5 N:. 

RIP RAP 555.56 Cf 

HEADWAll W/WIHGWAll , 2EA 
--

SWDMP 

n 

COST/UNIT COST 
$4,562.38 / N:. $1,141 

$744.79/ Cf $82,754 

$4,562.38 / AC $1,141 

$744.50 /If $111,67S 

$10,000.00 / EA $10,000 

$629.66/ Cf $lJIO,272 

$4,562.38 / AC $4,562 

$744.79/ Cf $82,754 

$4,562.38 / AC $1,141 

$4,562.38 / AC $4,562 

$744.79/ Cf $l,655,OB7 

$27.53 / Cf $2,040 

$744.79/ Cf $827,544 

$4,562.38 / N:. $4.562 

$27.53/ Cf $1,020 

$10,000.00 / EA $20,000 

$744.79/ Cf $16,549 

$4,562.38 / N:. $1,141 

$554.79/lf $55,479 

$27.53 / Cf $2,039 

$633.32/ Cf $22,572 

$744.79/ Cf $8,275 

$554.79/lf $55,479 

$10,000.00 / EA $20,000 

$4,562.38 / AC $1,141 

$744.79/ Cf $8,275 

$27.53/ Cf $4,894 

$633.32 Cf $45,536 

$715.00 / If $143,000 

$10,000.00 / EA $20,000 

$744.79/ Cf $8,275 

$4,562.38 / AC $1,141 

$3,500,00 / EA $14,000 

$554.79/ If $55,479 

$27.53/ Cf . $2,039 

$633,32/ Cf $22.572 

$10,000.00 / EA $20.000 

$554,79/ If $55,479 

$4,562.38 / AC $1,141 

$744.79/ Cf $82,754 

$4,562.38 / AC $2,281 

$744.79/ Cf $413,n6 

$10,000.00 / EA $20,000 

TOTAL 
COST 

$83,_ 

$1,141 

$389,263 

$1,141 

$1,661.690 

$833,126 

$93,169 

$32,885 

$84,895 

$222,845 

$169,569 

-

$83,894 

$436,OS7 

TOTAL COST 
W/ENGINEERING 
CONTINGENCIES 

$142,620 
I: • .'! 

$1,939 

. ~ $661,747 

' . 
$1,939 

[ 
$2,824,172 

$1,416,314 

L , 
I 

~ $158,388 
" 

I' 
" 

$55,905 

I $144,321 
, I- , ; 

I: ' 

$378,837 

" 
.. -

" , 

~' :' 
. 

$281,268 , . 
.. ,-

,0' 

$142,620 

.. 

$741,296 .", 
,. 

December 2010 
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LOCATION COST ESTIMATE I 
TOTALCOST I 

MAP TOTAL W/ENGINEERING I 

DESIGNATION STREET/ROUTE RECOMMENDATION QUANTITIES UNITS COST /UNIT COST COST CONTINGENOES 
Rte 2 2 AC SPILLWAYS ACSPIUWAY 2EA $1,000.00 1 EA $2,000 

UM-UO NEAR 1200 Cf RIP RAP RIP RAP 44.44 CY $744.791 CY $33,098 $36,239 $61,606 
La Sa Fua River 1/4 k DEBRIS REMOVAl DEBRIS REMOVAL 0.25 AC $4,562.38 1 AC $1,141 

UM-l11 
Rte 2 NEAR 

1 At HYDROSEED W/BFM HYDROSEED W/BFM 
EROSION CONTROl (HYDROSEED) 43560.1 SF $5.00 { SF ' $217,801 

$374,181 $636,108 
Observotion Rest Are. EROSION CONTROL (BFM) 43560.1 SF $3.59 { ~ _ $~,381_ 
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LOCATION 

MAP 
DESIGNATION STREET/ROUTE RECOMMENDATIONS 

ChoIanTun lilli 
'/1-l1li 

D __ • 

parlNFILTRATIONTRfIlCH INfilTIIATION TUIICH 
_I 

YH02 Azud Street 2·2W INFILTRATION TRENCHES INFILTRATION TRENCH 

'/1-103 
~StA. • _INFIlTIIATION TlIEIICHES INFilTIIATION TUNCH -

1000 LF CONCRETE DITCH CONCRETE DITCH 

eMlan Tun luls 
1OO'x24" RCP 24- Rep 

' ... 105 Duenas Shet at 
Route 29 (conrd) 2 CATCH BASINS CATCH BASIN 

IHEADWAU HEADWAll 

300 CF RIP RAP RIP RAP 
.. CATCH BASINS " CATOI BASIN 

2DO'x24" ReP 4" ReP 

'/1-106 
_Donda... 

lHEADWAU HEADWAU ." 
T""IoM_ 

~CfIUPRAP IUPRAP 

1/4 A< ClEARING. GRUB8ING DEBIUS REMOVAL 

O\alan Tun luis 

Y~104 DueM! NEAR 2- 200' INFILTRATION TRfNCHES INfiLTRATION TRENCH 
ICIto Isobela loop 

GovNn> Dr (RID) .. 
Y~107 aCllalanpodiran 2-200' INFILTIIATION TlIEIICHES INfilTIIATION TUNCH 

UlU(ltIlS) • 

.. - Rt l&OIallnChlmom 200' INFILTRATION TRENCH INFILTRATION TRENCH 
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YIGO VILLAGE 

COST ESTIMATE 

-

• 

EXCAVATION 

0.75" ROCI( 

FIlTERFAIIIIC -
EXCAVATI)N 

0.75" ROCK 

FILTER FABRIC 

EXCAVATION 

O.7S"IIOCK 

AlTER FA8RIC 

EXCAVATION 

CONCRETE (OITCH UNING) 

EXCAVATION 

0.75" ROCK 

fllTERfABAIC 

EXCAVATION 

O.7S-ROCK 

FILTER FABRIC 

EXCAVATION 
_75- ROCK 

FILTER FAaRlC ____ 

SWDMP 
,.-.... 

.. 

QUANTITIES UNIT 
11LlI ct 

UUlct 

2&00 SF 

222.22 ct 
222.22 ct 

5200 SF 

222.22 ct 
222.l2 ct 

S200 SF 

74.07 ct 
35.64 ct 

100 LF 

2EA 

lEA 

ILlI ct 
2EA 

2DO LF 

lEA 

1L11ct 

0.25 At 

222.22 ct 

222.22 ct 
5200 SF 

222.22 ct 
222.22 ct 

S200 SF 
111.11 ct 
111.11 CY 

2600 SF --

TOTAL COST 
W/ENGINEERING 

COST/UNIT COST TOTAl COST CONTINGENOES 
$2753/ ct $3,IIh 

$4Loo / ct $4,5$6 $11.514 $1t,s74 

$1.50 / SF $3,900 

$27.53/ ct $6,118 

$4Loo / ct $9,111 $23,029 $39,149 

$LSO / SF $7,BOO 

$27.53/ ct $6,118 

$4LOO / ct $9,111 $23,11D $3!,loIt 

$1.50 / SF $7,100 

$27.53/ ct $2.039 

$633.32/ ct $22,572 

$554.79/ LF $55,479 
$100,365 $170,620 

$3,500.00 I EA $7.000 
I 

$5,000.00 / EA $5,000 

$744.79/ ct $8,275 

$3.soo.oo / EA $7.000 -
$554.71/ LF $110,959 

$5.000.00 / EA $5.000 $m.)74 $22S.Ol& 

$744.79/ ct $1,275 

$4,56.2.31 / At $1.141 I 

$27.53/ ct $6,118 

$4Loo / ct $9,111 $23,029 $39,149 

$I.SO / SF $7,BOO 

$27.53/ ct $6,118 I 

$4Loo/ ct $9,111 $23,1129 , $H,," 
$L50 / SF $7.aoo 

$27.53 ct $3,059 
$41.00 I ct $4,556 $11,S14 $19.574 

. __ ~~ISF. $3,900 

December 2010 
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VONA VILLAGE 

LOCATION COST ESTIMATE 
TOTAL COST 

MAP TOTAL W/ENGINEERING 
DESIGNATION STREET/ROUTE RECOMMENDATIONS QUANTITIES UNIT COST /UNIT COST COST CONTINGENCIES 

Route 4 (Route 10 to 1 Ac Hydromulch, 2000 IF Hydromulch 1 AC $1,000.00 / AC $1,000 
YO-l0l 

Vlig) Silt Fence $6,640 $11,300 
TEMPORARY SilT FENCE 2000 LF $2.82/ IF $5,640 

Route 4 near Chalan 1000 SF Debris Removal, DEBRIS REMOVAl ~ 0.25 AC $4,562.38 / AC $1,141 .\ Y-lOB 
Acuon 1000 SF Rip Rap $83,894 $143,000 

I RIP RAP 111.11 CY $744.79 / CY $82,754 .. 
CATCH BASINS 2EA $3,500.00 / EA $7,000 

2 catch basins, 100 IF 24" 24" RCP 100 IF $554.79/ IF $55,479 
YO-102 Chalan Teleforo RCP, 1 Headwall/wingwall, $80,672 $137,000 

100 SF Rip Rap HEADWAll/WINGWAll 1 EA $10,000.00 I EA $10,000 

RIP RAP 11CY $744.79/ CY $8,193 . ,. "'('.1.' . 
CATCH BASINS -"1 ' #0 " 2EA $3,500.00 / EA $7,000 :~ i.I M ' l • ~'- -:: . ~\. 

" , " 
2 catch basins, 400 LF 24" - .. , 
RCP, 1 HeadwalVwingwall, 24" RCP 400 LF $S54.79/LF $221,918 

VD-103 Jesus Santos Road 
100 SF Rip Rap, 250 LF Inf 

$251,418 , $427,000 
HEADWAU/WINGWAU lEA $10;000.00 / EA $10,000 , ; 

~rench - t ,. 
.. INFilTRATION TRENCH 138.89 CY $90.00 tCY $12,500 .'_. I , . ... ., .. 

2 Ac Spillways, 200 SF Rip ACSPIUWAY 2 EA $1,000.00 I EA $2,000 

VO-104 Balajadia Road Rap, 1/4 Ac DebriS RIP RAP 22.22 CY $744.79 I CY $16,549 $19,690 $33,500 
Removal DEBRIS REMOVAL 0.25 AC $4,562.38 I AC $1,141 

J' 1/4 Ac DebriS Removal, DEBRIS REMOVAL 0.25 AC $4,562.38 / AC $1,141 ,. 
V-lOS Route 4 f!l VIII RiVer 1000 SF Rip Rap, 800 SF RIP RAP 111 CY $744.79/ CY $82,672 $126,604 $215,000 

I 
jGablons -. 

GABIONS 67.96043 CY $629.66/ CY $42,792 
, 

.. 
2 catch basins CATCH BASINS 2 EA $3,500.00 / EA $7,000 

y-107 Salas Road 100 IF 24" RCP 24" RCP lOO IF $554.79/lF $55,479 $78,865 $134,000 

-
t'JIlSF Rip Rap RIP RAP 22 CY $744.79/ CY $16,385 
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