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WORKSHOP SUMMARY 
TO:   Fran Castro, Kaitlin Mattos, and Clarissa Bearden, CNMI BECQ 

FROM:  Anne Kitchell, HW 

DATE:   July 29, 2015 

RE:  Summary of Pacific Island Watershed Institute II: Managing Your Drainage 
Infrastructure  

 
 
This memorandum provides a summary of the 
second Pacific Islands Watershed Institute (PIWI2) 
held May 20-22, 2015 at the Susupe Multi-Purpose 
Center on Saipan, CNMI.  The PIWI2 was a three-day 
training workshop sponsored by the CNMI Bureau of 
Environmental and Coastal Quality (BECQ) and NOAA 
and conducted by Horsley Witten Group (HW) and 
the Center for Watershed Protection (CWP), with 
support from CUC.  PIWI2 included hands-on training 
focused on illicit discharge detection and elimination 
(IDDE), stormwater BMP tracking and maintenance, 
and drainage improvements for unpaved roads.  
Most of the course was spent in the field.   
 
The purpose of the PIWI2 was to: 1) dig into the 
weeds of why watershed infrastructure matters; 2) 
understand the mapping, monitoring, maintenance, 
and design needs of stormwater systems and 
unpaved road networks; and 3) provide a forum of 
networking and technical collaboration for island 
watershed practitioners.   
 
In addition, products from the PIWI2 included 
transfer of 2 ammonia field meters to BECQ, updates to drainage mapping and additional 
water quality data for a portion of Garapan’s drainage network, elimination of at least one 
illicit discharges, new mapping of stormwater BMPs around the Saipan; completed 
maintenance inspections of 5 individual BMPs, raingarden maintenance, and concept designs 
for stabilizing GapGap Rd. and the Dive Site in the LaoLao Bay watershed.  
 
There were 36 participants on average each day of the Institute representing territorial and 
federal agencies, engineering firms, and consultants from CNMI, Guam, and Pohnpei.  Each 

PIWI2 offered opportunities for inter-island 
sharing, such as BECQ staff explaining to Guam 
CMP staff how to use this Conductivity/PH meter 
(photo: John Fraser).  
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participant was provided a PIWI2 folder that included a copy of the daily agendas, a registrant’s 
list, evaluation form, and hand outs for each of the field activities.  A hard copy of the 2014 
Stormwater Management in Pacific and Caribbean Islands: A Practitioner’s Guide to 
Implementing LID.  In an effort to reduce paper/printing, copies of slideshows were not 
included in the workshop materials, but are posted, along with digital copies of handouts and 
other resources on the PIWI2 webpage for individual download (see 
http://www.horsleywitten.com/PIWI2/. 
 
A number of local individuals provided information and data, as well as planning and 
coordination assistance to make this event possible: Kaity Mattos, Clarissa Bearden, Carlos and 
other BECQ staff; Brian Bearden, CUC; Derek Chambers, BECQ; Tim Lang; James Ripple, DPW; 
and Dana Okano, NOAA.   
 
This memo is further organized as follows: 

1.0 Day 1: Illicit Discharge Investigations and Drainage Mapping 
2.0 Managing Your Stormwater Infrastructure 
3.0 Managing Unpaved Roads 
 
Attachment A:  Agenda and Sign-in sheets 
Attachment B: Existing BMP Inspection Summaries 
Attachment C: Concept Sketches for Dive Site & Lao Lao Bay Rd. 
Attachment D: Evaluation Form Summary 

 

PIWI2 included 
both classroom 
sessions and field 
trainings each day.  

http://www.horsleywitten.com/PIWI2/
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1.0 Day 1 Illicit Discharge Investigations & Drainage Mapping 
 
Day 1 involved a classroom presentation on 
the programmatic and technical elements of 
an IDDE program including mapping and 
prioritizing target areas and outfalls, field 
screening, investigations, compliance & 
elimination of pollutants from system, as well 
as field procedures and safety, and key 
screening factors and equipment.   
 
Participants were then divided into four 
groups and sent out into pre-designated areas 
of Garapan to use simple field test kits, 
smokers, and other methods to investigate 
the drainage system and detect illicit 
discharges.  Field maps were provided with 
preliminary drainage infrastructure (Figure 1).  
Teams walked the streets, opened manholes and inlet grates, where feasible, and collected 
water samples at outfalls, drain inlets, open water features for the following parameters: 
ammonia, bacteria, conductivity, temperature, and pH (Figure 2).  Information on pipe sizes, 
elevations, and condition was also collected for structures.  Potential stormwater hotspots 
were identified and mapped.   
 
Water samples were taken to a mobile field lab set up in the American Memorial Park parking 
lot, where Ammonia tests could be completed and bacteria samples collected for transfer to 
BECQ’s lab for analysis.  
 
In addition, CUC set up a demonstration of a smoke test in closest drain line to the AMP.  In 
advance of the workshop, a number of optical brightener tests were deployed in the field as an 
experiment (Figure 3).  These were retrieved and returned to the Multi-Purpose Center for 
drying and evaluation using a black light.  Findings from the water quality sampling were 
presented to group on the last day of the PIWI2 and included some of the following results: 

• The system was flooded, which makes it hard to do an analysis using the IDDE 
procedures demonstrated; however, 

• We indentified a few hotspots, including an active illicit discharge that was reported 
and rectified while we were doing the training; 

• Ammonia samples were indicative of chronic sewage leakages throughout the system.  
Samples collected nearest to the outfalls in the Dai-Ichi channel had the lowest 
ammonia levels (~1 ppm or less), and these levels increased as we moved higher in the 
system.  This is likely due to more dilution with seawater and groundwater as you 
moved down towards the ditch.  The inlets near the Paseo had the highest readings (2-
2.5 ppm).  In fact, one sample collected at Kinpachi on Plumeria Ave. had to be diluted 
three times in order to be read by the Ammonia meter!   

Outfalls were sampled using the field equipment, 
however submerged and clogged conditions make 
detecting the sources of discharges challenging (Photo: 
John Fraser). 
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• Bacteria samples were extremely variable; however, many exceeded water quality 
thresholds. 

• Optical brighteners were not conclusive, given that they were bleached, hard to deploy, 
and compromised in a flooded system.  

• A large number of staff were trained on using the equipment and how to properly 
collect samples.   

• Many of the drainage structures were hard to get into, which means that it is hard to 
provide adequate maintenance at those locations.  

• Preliminary drainage maps need to be revised to reflect field findings.  All field maps 
were turned over to BECQ. 

 
 

Figure 1. Field maps with preliminary drainage infrastructure were used to pre-select areas for investigation and to 
provide ID #s for outfalls and drain inlets. CUC and BECQ provided most of the basemap layers.  Drain inlets were 
previously mapped by BECQ as park of the stormdrain marking campaign.  The preliminary pipe network was based 
on a review of Winzler and Kelly stormwater assessment plans.   
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Figure 2.  Participants were divided into three groups to collect water quality samples, complete data sheets, 
measure pipe inverts, obtain results at the mobile lab, and observe smoke test demonstrations.  
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Figure 3.  PIWI participants represented a number of the Pacific Islands 
 

(Left) location of sample at 
Kinpachi on Plumeria Ave that 
required three dilutions in order 
to be read by the Ammonia Kit.   
 
(Right) An active illicit discharge 
was identified during the field 
training, it was called in and 
repaired by the end of the day.  
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2.0 Day 2 Managing Your Stormwater Infrastructure 
 
The objectives of Day 2 included visiting a variety of existing stormwater BMPs, discussing the 
pros and cons of different design features, and learning how to evaluate performance and 
maintenance needs.  The morning classroom sessions were dedicated to post-construction 
stormwater program elements of the NPDES program and an introduction to the application of 
LID and green infrastructure in the islands based on the 2014 Island BMP Guide.   
 
Participants were divided into three groups to tour five existing stormwater BMPs, including a 
constructed wetland at AMP, a rain garden at San Vicente Elementary School, a newly 
constructed organic filter at the Kagman Joeten, a newly constructed multi-celled ponding 
basin at the Micronesian Brokers, and a detention (ponding) basin at the Kagman Mobil station 
(Figure 4).  Both ponding basins included an underground oil/water separator device as pre-
treatment.  Participants were provided a preliminary map showing locations of known BMPs on 
Saipan, as well as excerpts from design plans as a reference for design discussions (Figure 6).    
 
Maintenance inspection forms were completed for each of the BMPs.  A demonstration was 
provided on the use of handheld, mobile, data collection devices, (e.g., iPAD).  
 
In general, most of the BMPs were in good condition and appeared to be functioning as 
designed.  Table 1 summarizes some of the maintenance issues that were identified:  
 
Table 1.  Summary of BMP Maintenance Issues 

BMP Maintenance Issues Priority 
for Action 

Organic filter at the 
Kagman Joeten 

Some erosion at pipe inlet carrying roof runoff into main filter area.  Use 
stone to stabilize.  There is some sediment accumulation.  Keep an eye on this 
site as Phase II develops and ponding basin the rear comes on-line.  The 
underdrain system was not built according to plans and may be challenging to 
inspect and clean. 

Low 

Multi-celled 
ponding basin at 
the Micronesian 
Brokers 

Don’t need to mow/bushcut as frequently as they appear to be doing.  Want 
to allow vegetation to establish on the side slopes (2:1 slopes are very steep 
and have bare spots).   

Low 

Ponding basin at 
the Kagman Mobil 

Outlet pipe showing signs of piping under embankment, which will ultimately 
lead to embankment failure.  High 

Rain garden at San 
Vicente Elementary 
School 

Clean inlet and overflow outlet.  Keep an eye on the embankment near the 
outlet because it appears that the facility is a little undersized Low 

Constructed 
Wetland at AMP 

• Dredge the basin.  Cleaning out sediment accumulation upstream of at 
weir wall may not be important since the weir elevation is  set on tides;  

• Install containment system in grass area or in parking lot for drying of 
dredged materials. Dewater, for example in a truck container with silt 
sock around it.  

• Dispose of dry material as cover at landfill.  The Park service  concerned 
about stockpiling on site, maybe access by the pump stations 

• More revegetation of stream.  
• Removing invasives and replant for stabilization 
• Redesign with sediment forebays, concrete boxes for easy maintenance 

Medium 
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Figure 4.  (From top left to bottom right).  Mobil Kagman pretreatment and ponding basin, Organic filter at Kagman 
Joeten, Constructed wetland at American Memorial Park, rain garden at San Vicente Elementary School, and multi-
celled ponding basin at Micronesian Brokers. 
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Figure 5. Maps and design plan excerpts were 
provided for each BMP.  

Additional questions arose at the AMP 
wetland regarding endangered species 
habitat and health issues (Figure 6).  
Maintenance activities are temporary, so 
time them around when the endangered 
birds are not utilizing the BMPs for 
nesting or foraging.  Health issues with 
maintenance activities can be addressed by 
wearing proper protective gear, and 
disposing of material at the landfill.  This is a 
good example of why operations and 
maintenance plans should be established for 
each BMP.  For future retrofit efforts, it will be 
critical to obtain an MOA between parties that spells 
out ownership, liability issues, and addressed operation considerations.   
 
At the end of the Day, participants were invited to a maintenance party at the Rain Garden 
installed at that CNMI Museum.  Over 20 volunteers showed up to help in the maintenance 
work (Figure 7).  
 
 

Figure 6.  A redesign of the constructed wetland is recommended to include concrete-box sediment forebays at the 
two primary inlet locations to ease maintenance burden.    
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3.0 Day 3 Managing Unpaved Roads 
 
The last day of the PIWI2 was dedicated to techniques to evaluate and stabilize unpaved roads 
to prevent erosion and sedimentation.  Unpaved roads continue to be a significant source of 
sediment loads in islands and are therefore an important component of overall watershed 
restoration and protection planning.   
 
Using Gap Gap and LaoLao Bay Roads as demonstration 
sites, participants were shown examples of various 
techniques for stabilizing roads in the classroom, then 
went into the field to observe recent drainage 
improvements on Lao Lao Rd.  We discussed planning and 
design for new unpaved roads, as well as the structural 
methods for preventing erosion (e.g., water bars, paved 
crossings, check dams, strategic paving, geogrids, and 
other technologies).   
 
Case studies of watershed-scale road restoration projects 
in USVI and Puerto Rico were provided as well as 
resources related to construction costs and long-term 
maintenance considerations.  Derek Chambers with BECQ 
presented videos, plans, and cost information for the Lao 
Lao Bay Rd. projects and in the field, provided 
commentary on lessons learned.   
 

Figure 7. Rain garden maintenance party at the CNMI Museum. 

Each group was provided a plan set to 
mark up in the field showing existing 
conditions as well as the proposed paved 
option for Gap Gap Rd.  
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An overall objective of this day’s training was to solicit concepts Gap Gap Rd. improvement 
alternatives and options for stabilizing the popular Dive Site.  Participants were each given 
handouts that showed locations and design excerpts for LaoLao Bay Road improvements.  Each 
group was also provided 24”x36” existing conditions plan for the Dive Site and for Gap Gap Rd.   
 
While in the field, participants were divided into three 
groups to rotate around three stations (Figure 8):  

1)  Review design plans and tour the recently 
completed Lao Lao Bay Rd. improvement project to 
see how strategic paving, cross-drains, sediment 
traps, grid pavers, and other drainage 
improvements were installed to reduce road 
erosion.  Discuss how they function and 
construction and maintenance lessons learned.   

2)  Develop a restoration plan in small groups for the 
Dive Site parking area to reduce the impact of 
runoff and pedestrian traffic to the beach.   

3) Develop alternative design plans for an unpaved 
Gap Gap Rd. using techniques discussed in class.  

 
Recommendations discussed by groups for restoration and 
stabilization of the dive site include (see Attachment C): 

• Catching offsite runoff from LaoLao Rd. and 
conveying into a rain garden adjacent to the parking 
area 

• Formalizing the traffic flow by creating one 
entrance, establishing vegetated islands, and 
revegetating some non-traffic areas 

• Revegetation of area between parking lot and beach 
with native plants, using boulders or other bollards to designate 2-3 trails to beach 

• Installing pervious pavers (like at other beach access area) in parking stalls, potentially 
pitching parking area to a common discharge location 

• Installing a gazebo/covered picnic table and grill at existing concrete pad in back. 
• One-way driveway at divesite with angled parking spaces  

 
Recommendations for retaining an unpaved Gap Gap Rd. include (see Attachment C):  

• Diversion at the top of road (e.g., depressed gutter line or speed bump) to prevent 
water from paved road from coming down Gap Gap Rd. 

• Maintain ditch on the paved road to continue to convey flows down paved road.  
• Install diversion structure near top of hill to reduce off-site runoff issues.  
• Use waterbars and dips at strategic locations, regrading of road, and with a lined 

drainage ditch on inslope or changing the cross slope to direct water into existing gulch 
• Use an intercepting drainage ditch to prevent off-site runoff from coming down hill 
• Continue using proposed road alternate due to property issue constraints. 

Sediment traps in November (recon visit) vs in 
May (training).   



PIWI2 Summary  12 

Figure 8.  (From top left to bottom right).  Participants observed upper Lao Lao Bay Rd. improvements and 
discussed lessons learned; saw how the beach access lot was stabilized with permeable pavers; walked Gap Gap 
Rd., and generated design ideas for stabilizing the Dive Site parking lot.   
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