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ELSC/Kailua/HI 
 A - 1 October 2008 

A.1 Enchanted Lakes Shopping Center 
The Enchanted Lakes Shopping Center (ELSC) is located at 1090 Keolu Drive within the 
Enchanted Lakes Residential area, Kailua, Hawaii. The ELSC is bordered by Keolu Drive on 
the east, residential homes on the west and south, and Alahaki Drainage Channel on the north 
(see Figure A.1-1). The shopping center is a concrete, one story building with a flat roof, 
surrounded by asphalt concrete pavement parking lot totaling approximately 8 acres. ELSC 
tenants include a variety of attached and detached food service-type stores, gas station/car wash, 
and a grocery store.  
 
Storm water runoff from the parking lot area generally sheet flows across asphalt concrete and 
is collected at grated inlets in the north and south parking lot area. It is transported to outfalls 
associated with the Alahaki Drainage Channel to the north or Alahaki Interceptor Ditch to the 
southwest.  
 
Storm water runoff from the west side of the ELSC travels either north or south along the 
western property perimeter, with the apex being the grocery stores’ western boundary. Storm 
water flowing north collects runoff from the back of assorted food tenants’ shops and continues 
north until there is a break in the property curbing where it discharges directly into the Alakai 
Drainage Channel and eventually to WKIP 10. Runoff traveling south along the property 
perimeter collects near the movie theater at the southern-most end and sheet flows to a gravel-
lined head wall.  It flows through 150 feet of grass swales to a catch basin discharging to the 
Alahaki interceptor ditch, which merges with the larger Alahaki Ditch, eventually discharging 
at WKIP 14. The grass-lined swale is associated with three residential homes bordered by the 
movie theater on one side and Alahaki Street on the other.  
 
A.1.1  
Following is an inventory of potential sources associated with ELSC and pollutants that may be 
picked up: 
 

Sources of Pollutants 

A. Material Loading and Unloading Areas 
Materials which are spilled, leaked or lost during loading or unloading may collect 
on paved surfaces and be carried away by storm runoff. The ELSC has the following 
material loading areas:  
• Grocery store trailer truck unloading area on the southwest side of the building 
• Outdoor commercial trash compactor; and 
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• Chevron Food Mart tanker truck refueling of UST; and  
• self serve fueling of personal vehicles.  

 
 B.  On-Site Material Storage and Disposal Practices 

Leaks, drips or spills of materials (new and used) stored or disposed in areas 
exposed to rainfall can be carried away by storm runoff. 

 
The Chevron Station has a 10,000 gallon UST that supports the four pumps for 
motor vehicle fueling. The UST is monitored by an automated Veeder-Root® 
system, and among other things (leak detection etc.) schedules fuel drops via tanker 
truck roughly every other day. The Chevron Station also has a self-serve carwash. 
There are two drains, one at the entrance of the wash facility and one within the 
wash tunnel. A contractor cleans the tunnel on a monthly basis, testing the overall 
washing operation for maintenance issues (drop in pressure, testing water recycler, 
oil water separator [OWS] inspection, etc.). The wash water is transported to the 
1000 gallon OWS, which is serviced every six months by Unitek, or sooner 
depending upon cleaning subcontractor report. A vacuum truck transfers the 
contents of the OWS into 55-gallon drums and transports the drums off-site for 
testing and disposal. A trash can filled with absorbent material (kitty litter) and 
scoop are stored in doors for small spill response. 
 
The assorted food tenants house assorted cooking oils and have the grease traps 
cleaned periodically with no set schedule. Based on field observations, the tenants 
located in C-1, D-1, and C-6 dispose of used cooking oil and grease in uncovered 
55-gallon drums. Trash and garbage are also scattered about on the ground.     
 

 C.  Outdoor Activities 
There are some outdoor activities at ELSC, which use materials or create wastes that 
have the potential to pollute storm water runoff. Outdoor activities associated with 
ELSC include storage of used cooking oil in uncovered 55-gallon drums, 
loading/unloading activities, food preparation activities, uncovered garbage 
dumpsters, fueling activities, and drips and leaks from vehicles in the parking lot. 
 
A commercial trash compactor associated with the grocery store is located on the 
southwest side of the building.  The trash compactor is enclosed by a CMU wall on 
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three sides and is uncovered. An on-site employee reported that during rain events 
water sheet flows from the trash compactor site to a ponding area near the movie 
theaters, which can get relatively deep. Also, it should be noted that two of the three 
residents along the grass-lined swale behind the movie theaters keep dogs in the 
back yard and dog wastes litter the yard. Additionally, an illicit hose connection was 
observed at the catch basin to the Alahaki Interceptor Ditch from one of the 
resident’s pool. The primary pollutant of concern in swimming pool water is 
chlorine or chloramine used as a disinfectant. This water, if discharged to the storm 
drain system, can be toxic to aquatic life.  
 

 D.  Significant Materials Inventory 
The following significant materials are located at ELSC: 
• Gasoline    
• Assorted oils (motor and cooking) 
• Assorted fluids (transmission, brake, trash compacting, etc.) 

 
A.1.2  
Used cooking oils and grease, organic food materials, gasoline (spills from tanker truck and 
motor vehicle fueling operations), vehicle fluid residue (from parking lot), and animal waste 
associated with the grass-lined swale drainage system, can be potential storm water pollutants if 
not properly managed.  
 
City personnel discussed the infraction of chlorinated water discharge with the resident and the 
hose was removed. Based on aerial photographs of the Enchanted Lake area and the number of 
pools associated with the stormwater system and lake, chemicals associated with swimming 
pool discharge (chorine, acids and bicarbonates), may be an issue that needs further 
investigation.    
 
A.1.3  

Potential Storm Water Pollutants 

In general, the ELSC employs good housekeeping practices throughout its 
operations. However, areas behind the food tenant in the northwest portion of the 
ELSC need improvement. Existing good housekeeping practices for the ELSC are 

Best Management Practices (BMP) 
 
 A.  Good Housekeeping Practices 
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included in Table A.1-1, while recommended modified and new good housekeeping 
practices are included in Tables A.1-2 and A.1-3 respectively. 

 
 B.  Preventive Maintenance 

A preventive maintenance program involving regular inspections of equipment and 
storage systems should be implemented.  The program should include a brief 
inspection of equipment, materials, or storage systems located at the ELSC and 
should be performed prior to or during normal business hours. Specifically, items 
which should be inspected and appear to have appropriate procedures in place are: 
gasoline tanker transfer pumping, wash water drains and oil water separator for the 
car wash, and food tenant grease traps and sump pump maintenance. 

  
 C.  Visual Inspection 

A recommended semi-annual site inspection will be an overall evaluation of how 
the storm water BMPs are performing at the ELSC. The evaluation will include 
visual observations of the ELSC for evidence of non-storm flows or discharges.   

 
 D.  Spill Prevention and Response 

Areas where significant material spills can occur are identified in Section A.1.1 and 
depicted in Figure A.1-1.  The storm water systems and their accompanying 
drainage points are also shown in Figure A.1-1. For material handling procedures, 
storage requirements and equipment usage to prevent spills from occurring, ELSC 
management and tenants should refer to the BMPs listed in Tables A.1-1 through 
A.1-3.  In the event of a hazardous or significant material spill or leak, the SPCC 
Plan and/or Oil and Hazardous Substance Spill Control Plan should be consulted, 
and the procedures carried out in strict accordance to the instructions described 
within. 

 
 E.  Erosion and Sediment Controls 

No areas at the ELSC have been identified as having high potential for significant 
soil erosion that would require erosion and sediment control measures. 

  
A.1.4  Personnel Training 
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Management and tenants should be trained at least annually and initial training will be provided 
to all new personnel. Training to prevent pollutants from entering storm water discharges from 
the ELSC includes: 
 

• spill prevention and response; 
• BMPs; 
• material management; 
• inspections and recordkeeping; and 
• tank inspection, repair and maintenance. 
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A.2 Tenn’s Enchanted Lakes Auto Center 

Tenn’s Enchanted Lakes Auto Center (Tenn’s Auto) is located at 1025 Keolu Drive, across the 

street from the Enchanted Lake Shopping Center, within Enchanted Lakes Residential area, 

Kailua, Hawaii. Tenn’s Auto is bordered by Keolu Drive on the West, residential homes and the 

Alahaki Drainage Channel on the east and north, and Hele Street on the south (see Figure 

A.2-1).  Tenn’s Auto is a single-story concrete structure with a noticeably increased 8-foot roof 

overhang. A separate covered structure on the west side of the building, which was a former 

fueling island, houses a hydraulic lift for vehicle maintenance. The former gas station, has been 

converted into a vehicle maintenance facility, no fueling activities are performed. The building 

is surrounded by asphalt concrete pavement and fenced on all four sides.  

 

Storm water runoff from Tenn’s Auto generally flows away from the building on all sides. A 

swale located on the east side of the facility generally flows south to north toward the Alahaki 

Drainage Channel. The swale travels through a vehicle storage yard and past a covered oil 

storage area. It appears that most stormwater is retained on site in ponding areas in the 

northeastern and northwestern corner of the facility. As water levels rise, storm water may 

slowly be transported to the Alahaki Drainage Channel via a low point in the northwest corner 

of the parking lot and a headwall in the northeast corner.     

 

A.2.1  

Materials spilled, leaked or lost may collect on paved surfaces and be carried away by storm 

runoff. Following is an inventory of potential sources associated with Tenn’s Auto: 

   

Sources of Pollutants 

A. Material Loading and Unloading Areas 

A tanker truck unloading area is located on the north side of the main office 

building. Trucks transfer assorted fluids (oil, transmission, antifreeze, lube oil and 

brake) via hose through the office to the main service bay. The main service bay also 

receives hand carried items (e.g. batteries [new and used], parts etc.).  

 

The used oil storage area receives hand carried transfers on a daily basis. Tenn’s 

Auto personnel transfer the used oil by buckets into two 200-gallon used oil 

containers and/or 55-gallons drums in overpack containers for storage. A vacuum 

truck removes the used oil every 6-8 months.   

 

 B.  On-Site Material Storage and Disposal Practices 
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The Main Service Bay stores new and used batteries on shelves. Assorted vehicle 

fluids (oil, lube, antifreeze, transmission and brake fluid) are stored in segregated 

60-gallon stacked storage/dispensing units. Paint cans were stored on the ground 

without a pallet. 

 

The used oil storage area is a 15x25-foot outdoor area underneath the roof overhang. 

Used materials (oil, lube oil, and solvents) are hand carried and transferred here on a 

daily basis. The materials are stored in multiple 55-gallon drums within overpack 

containers and two 200-gallon square plastic containers. Empty 55-gallon drums are 

stored directly on the ground. A vacuum truck removes the used oil every 6-8 

months.  

 

 C.  Outdoor Activities 

Vehicle maintenance activities are performed outdoors, and small spills and stains 

are scattered throughout the maintenance yard. Materials used and wastes created 

during these activities have the potential to pollute storm water runoff.  

 

Vehicles, a trash dumpster, tires, engine parts and a motor are stored outdoors, 

uncovered, on the ground. Vehicle maintenance activities are performed outdoors 

and associated with these areas are small spills and stains scattered throughout the 

maintenance yard. Leaking vehicles, forklifts, and hydraulic jimmy lift were also 

observed.   

 

 D.  Significant Materials Inventory 

The following significant materials are located at Tenn’s Auto: 

• assorted solvents;    

• motor and lubricating oils; 

• Assorted fluids (transmission, brake, antifreeze, etc.); 

• grease; and 

• paint 

 

A.2.2  Potential Storm Water Pollutants 

Used oils and grease, paint, and vehicle fluid residue (drips and leaks from vehicle and 

equipment), are potential pollutants if not properly managed. 

 



 

Tenn’s Auto/Kailua/HI  

 A- 3 October 2008 

A.2.3  

 

 A.   Good Housekeeping Practices 

In general, Tenn’s Auto employs some good housekeeping practices throughout 

its operations. Existing good housekeeping practices are included in Table 

A.2-1; recommended modified and new good housekeeping practices are 

included in Tables A.2-2 and A.2-3 respectively. 

 

Items stored outside should be covered to isolate a potential source of pollution, 

and placed on a pallet to facilitate leak detection.   

 

 B. Preventive Maintenance 

A preventive maintenance program involving regular inspections of equipment 

and storage systems should be implemented.  The program should include a 

brief inspection of equipment, materials, or storage systems and should be 

performed prior to or during normal use. Specifically, items which should be 

inspected are storage containers (place on pallets and check for leaks), and 

vehicles and equipment stored in the yard (check for leaks and change drip 

pans). 

  

 C. Visual Inspection 

Recommended semi-annual site inspections will evaluate of the overall efficacy 

of the storm water BMPs. The evaluation will include visual observations for 

evidence of non-storm flows or discharges.  

 

 D. Spill Prevention and Response 

Areas where significant material spills can occur are identified in Section A.2.1 

and depicted in Figure A.2-1. The storm water systems and their accompanying 

drainage points are also shown in Figure A.2-1. For material handling 

procedures, storage requirements and equipment usage to prevent spills from 

occurring, management personnel should refer to the BMPs listed in Tables 

A.2-1 through A.2-3. In the event of a hazardous or significant material spill or 

leak, the SPCC Plan and/or Oil and Hazardous Substance Spill Control Plan 

should be consulted, and the procedures carried out in strict accordance with the 

instructions described within. 

Best Management Practices 
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 E. Erosion and Sediment Controls 

No areas have been identified as having high potential for significant soil 

erosion that would require erosion and sediment control measures. 

   

A.2.4  

Tenn’s Auto personnel should be trained at least annually and initial training will be provided to 

all new personnel. Training to prevent pollutants from entering storm water discharges from the 

Tenn’s Auto includes: 

 

Personnel Training 

• spill prevention and response; 

• BMPs; 

• material management; 

• inspections and recordkeeping; and 

• vehicle inspection, repair and maintenance. 
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Final: BMP Plan - Kaelepulu Pond Appendices 
Date: November 2008  
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LABORATORY ANALYTICAL REPORTS 
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FIELD SAMPLING REPORT (Sediment Samples)   
 

Location: Kaelepulu Pond   PROJECT: Kaelepulu Pond SWDS and CF BMP’s 

Description Six sub samples taken ~40, 50 and 60 feet from WKIP52. 

Sediment Composition  Clay    25     %, Silt    25     %, Sand      35   %, Gravel    15     % 

Nearby Utilities None 

 Sediment Sample 

Matrix: SED  Sample ID: WKIP52               
Sampling Method:  1.5”x48”   or   1”x72”     Acetate Tube DUP./REP. OF:   
Composite: Yes Matrix Spike / Matrix Spike Duplicate 

Yes:  No: X  
Sample Date: 9/20/06 Sample Time: 0736     

Sediment Parameters 

CONTAINER 

SIZE TYPE # 

PRESERVATIVE/ 

PREPARATION 

EXTRACTION 

METHOD 

ANALYTICAL

METHOD 

CONSTITUENT 

DESCRIPTION 

ANALYZE 
FOR? 

(Y/N) 

4 oz Jar 1 
None 

< 4°C 
 

EPA 7000 / 
EPA 8081 mod 

RCRA 8 Metals / 
Chlor. Pest. 

 

4 oz Jar 1 
None 

< 4°C 
 

EPA 351.2 / 
SM4500-P B,C 

Total Nitrogen / 
Total Phosphorus

 

8 oz Poly 2 
None 

< 4°C 
 ASTM D422 Grain Size  

Notable Observations 

PID READINGS SAMPLE CHARACTERISTICS MISCELLANEOUS 
1st n/a  Color: Black  Pic.# 9 total 
2nd n/a  Odor: H2S  4 Sampling and 5 panorama 

   Other: Outfall #2   
       

WEATHER: SUN/CLEAR  CLOUDY/RAIN X WIND DIRECTION ENE TEMPRATURE (°F) 70
SHIPMENT VIA:   FED-X    HAND DELIVER X COURIER  OTHER   

SHIPPED TO: ESN Pacific   
COMMENTS:   
SAMPLER: Shawn MacMillan OBSERVER: Karl Bromwell 

Notes: 
Subsamples 
1&2 ~40’ from WKIP52 in ~16” of water ~3’of core recovered. 
3&4 ~50’ from WKIP52 in ~24” of water ~2’of core recovered. 
5&6 ~60’ from WKIP52 in ~48” of water ~5’of core recovered. 

RCRA 8 Metals: Ag, As, Ba, Cd, Cr, Hg, Pb, Se 
 
 
 
 
 



FIELD SAMPLING REPORT (Sediment Samples)   
 

Location: Kaelepulu Pond   PROJECT: Kaelepulu Pond SWDS and CF BMP’s 

Description Six sub samples taken ~20, 30 and 40 feet from WKIP14. 

Sediment Composition  Clay    25     %, Silt    25     %, Sand    35     %, Gravel    15     % 

Nearby Utilities None 

 Sediment Sample 

Matrix: SED  Sample ID: WKIP14              
Sampling Method:  1.5”x48”   or   1”x72”     Acetate Tube DUP./REP. OF:   
Composite: Yes Matrix Spike / Matrix Spike Duplicate 

Yes:  No: X  
Sample Date: 9/20/06 Sample Time: 0834     

Sediment Parameters 

CONTAINER 

SIZE TYPE # 

PRESERVATIVE/ 

PREPARATION 

EXTRACTION 

METHOD 

ANALYTICAL

METHOD 

CONSTITUENT 

DESCRIPTION 

ANALYZE 
FOR? 

(Y/N) 

4 oz Jar 1 
None 

< 4°C 
 

EPA 7000 / 
EPA 8081 mod 

RCRA 8 Metals / 
Chlor. Pest. 

 

4 oz Jar 1 
None 

< 4°C 
 

EPA 351.2 / 
SM4500-P B,C 

Total Nitrogen / 
Total Phosphorus

 

8 oz Poly 2 
None 

< 4°C 
 ASTM D422 Grain Size  

Notable Observations 

PID READINGS SAMPLE CHARACTERISTICS MISCELLANEOUS 
1st n/a  Color: Black  Pic.# 10 arriving at site 
2nd n/a  Odor: H2S  11 close up 

   Other: Outfall #3   
       

WEATHER: SUN/CLEAR  CLOUDY/RAIN X WIND DIRECTION ENE TEMPRATURE (°F) 75
SHIPMENT VIA:   FED-X    HAND DELIVER X COURIER  OTHER   

SHIPPED TO: ESN Pacific   
COMMENTS:   
SAMPLER: Shawn MacMillan OBSERVER: Karl Bromwell 

Notes: 
Subsamples 
1&2 ~20’ from WKIP14 in ~18” of water ~3’of core recovered. 
3&4 ~30’ from WKIP14 in ~30” of water ~3’of core recovered. 
5&6 ~40’ from WKIP14 in ~38” of water ~3’of core recovered. 

RCRA 8 Metals: Ag, As, Ba, Cd, Cr, Hg, Pb, Se 
 
 
 
 
 



FIELD SAMPLING REPORT (Sediment Samples)   
 

Location: Kaelepulu Pond   PROJECT: Kaelepulu Pond SWDS and CF BMP’s 

Description Six sub samples taken ~50, 55 and 60 feet from WKIP10. 

Sediment Composition  Clay     20    %, Silt    20     %, Sand    50     %, Gravel    10     % 

Nearby Utilities None 

 Sediment Sample 

Matrix: SED  Sample ID: WKIP10              
Sampling Method:  1.5”x48”   or   1”x72”     Acetate Tube DUP./REP. OF:   
Composite: Yes Matrix Spike / Matrix Spike Duplicate 

Yes:  No: X  
Sample Date: 9/20/06 Sample Time: 0908     

Sediment Parameters 

CONTAINER 

SIZE TYPE # 

PRESERVATIVE/ 

PREPARATION 

EXTRACTION 

METHOD 

ANALYTICAL

METHOD 

CONSTITUENT 

DESCRIPTION 

ANALYZE 
FOR? 

(Y/N) 

4 oz Jar 1 
None 

< 4°C 
 

EPA 7000 / 
EPA 8081 mod 

RCRA 8 Metals / 
Chlor. Pest. 

 

4 oz Jar 1 
None 

< 4°C 
 

EPA 351.2 / 
SM4500-P B,C 

Total Nitrogen / 
Total Phosphorus

Hold 

8 oz Poly 2 
None 

< 4°C 
 ASTM D422 Grain Size Hold 

Notable Observations 

PID READINGS SAMPLE CHARACTERISTICS MISCELLANEOUS 
1st n/a  Color: Black  Pic.# 12-16 pan 
2nd n/a  Odor: H2S  17-19 sampling 

   Other: Outfall #4  20-21 composite bucket 
      22 sample tube 

WEATHER: SUN/CLEAR  CLOUDY/RAIN X WIND DIRECTION ENE TEMPRATURE (°F) 78
SHIPMENT VIA:   FED-X    HAND DELIVER X COURIER  OTHER   

SHIPPED TO: ESN Pacific   
COMMENTS:   
SAMPLER: Shawn MacMillan OBSERVER: Karl Bromwell 

Notes: 
Subsamples 
1&2 ~50’ from WKIP10 in ~18” of water at the sand bar between the signs ~3’ of core recovered. 
3&4 ~55’ from WKIP10 in ~18” of water at the sand bar between the signs ~3’ of core recovered. 
5&6 ~60’ from WKIP10 in ~20” of water at the sand bar between the signs ~3.5’of core recovered. 

RCRA 8 Metals: Ag, As, Ba, Cd, Cr, Hg, Pb, Se 
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Appendix C-1. Existing Drainage Flows - WKIP 14, Kaelepulu Pond, Kailua, Hawaii

Storm Recurrence Interval (Tm) 10-year 1-hour

Area (acres) 87.4

C-factor 0.7

RV1-hour (in/hr) 2

Tc (minutes) 22.5

CF1-hour 1.7

Corrected Rainfall Intensity 
(i /h )

3.4

Q (cfs) 208

AICQ ××=



Appendix C-1. Existing Drainage Flows - WKIP 14, Kaelepulu Pond, Kailua, Hawaii

Storm Recurrence Interval (Tm) 50-year 1-hour

Area (acres) 87.4

C-factor 0.7

RV1-hour (in/hr) 3

Tc (minutes) 22.5

CF1-hour 1.7

Corrected Rainfall Intensity 
(i /h )

5.1

Q (cfs) 312

1
AICQ ××=



Appendix C-1. Existing Drainage Flows - WKIP 44, Kaelepulu Pond, Kailua, Hawaii

Storm Recurrence Interval (Tm) 10-year 1-hour

Area (acres) 4.7

C-factor 0.2

RV1-hour (in/hr) 2

Tc (minutes) 12.6

CF1-hour 2.5

Corrected Rainfall Intensity 
(i /h )

5

Q (cfs) 4.7

AICQ ××=



Appendix C-1. Existing Drainage Flows - WKIP 44, Kaelepulu Pond, Kailua, Hawaii

Storm Recurrence Interval (Tm) 50-year 1-hour

Area (acres) 4.7

C-factor 0.2

RV1-hour (in/hr) 3

Tc (minutes) 12.6

CF1-hour 2.5

Corrected Rainfall Intensity 
(i /h )

7.5

Q (cfs) 7.1

AICQ ××=



Appendix C-2. Running Total of Storm Water Flows through WKIP 14 
 

Inlet ID # Area 
(acres) 

Flow 
(cfs) 

Running 
Total of 

Area 

Running 
Total of 
Flows 

Storm water at the end of the drainage ditch  
14-6-16 3.50 7.61 3.50 7.61 
14-6-15 5.03 11.50 8.53 19.11 
14-6-19 0.82 2.16 9.35 21.27 
14-6-18 2.47 6.09 11.82 27.36 

  Total 11.82 27.36 
Storm water off south end of Paako Street 

14-6-25 0.81 3.08 0.81 3.08 
14-6-24 1.94 4.92 2.75 8.00 

  Total 2.75 8.00 
Storm water off south end of Alahaki Street 

14-6-27 1.64 3.96 1.64 3.96 
14-6-26 2.60 6.51 4.24 10.47 

  Total 4.24 10.47 
Keolu Drive & Streets Above 
Manulani Street (south) 

14-8-4 2.02 9.34 2.02 9.34 
  Total 2.02 9.34 

Aulepe Street, Aupapaohe Street, Aupupu Street 
Keolu Drive 
14-30 1.05 4.36 1.05 4.36 
14-29 0.92 2.31 1.97 6.67 

14-28-1 0.49 2.50 2.46 9.17 
14-25-1 0.24 1.40 2.7 10.57 
14-25 0.99 4.56 3.69 15.13 

14-23-1 0.96 4.59 4.65 19.72 
14-23 0.37 1.81 5.02 21.53 
14-22 0.53 2.54 5.55 24.07 

14-21-1 0.54 2.53 6.09 26.60 
14-21 0.51 2.43 6.6 29.03 
Intake 1.27 6.08 7.87 35.11 

14-19-1 0.83 3.85 8.7 38.96 
14-19 0.40 1.95 9.1 40.91 
14-17 0.92 4.43 10.02 45.34 
14-16 0.57 2.68 10.59 48.02 

14-16-1 0.39 2.81 10.98 50.83 
14-15-1 0.85 3.61 11.83 54.44 
14-12-1 0.91 4.05 12.74 58.49 
14-13 0.29 1.70 13.03 60.19 
Inlet 0.82 3.48 13.85 63.67 



 
 
 
 
 
 
 
 

  Total 13.85 63.67 
Akalani Loop Keolu Drive 

14-9-11 0.22 1.15 0.22 1.15 
14-9-10 0.54 2.20 0.76 3.35 
14-9-8 1.31 5.77 2.07 9.12 

  Total 2.07 9.12 
Keolu Drive 

14-7 67.4 160.0 67.4 160.0 
  Total 67.4 160.0 

Inlet 14-6 (total of above storm flows) 
  Total 85.34 242.13 

Alahaki Street  
14-5-2 2.66 4.03 2.66 4.03 
14-5-1 2.68 6.72 5.34 10.75 

  Total 5.34 10.75 
Alahaki Street, intake 

14-4-14 2.43 10.62 2.43 10.62 
  Total 2.43 10.62 

Paako Street, north  
14-3-2 1.15 2.81 1.15 2.81 
14-3-1 2.50 6.34 3.65 9.15 

  Total 3.65 9.15 
Alahaki Street 

14-2-2 1.45 3.46 1.45 3.46 
14-2-1 1.26 3.07 2.71 6.53 

  Total 2.71 6.53 
Drainage inlet, Alahaki Street 
Catchment 1.69 4.08 1.69 4.08 
Catchment 1.93 4.57 3.62 8.65 

14-1-3 0.53 1.51 4.15 10.16 
14-1-40 0.53 1.51 4.68 11.67 
14-1-1 3.62 8.65 8.30 20.32 

  Total 8.30 20.32 
Storm water flow to WKIP 14 outlet to Kaelepulu 

Pond 
  Total 126.58 345.33 



Appendix C-2. Running Total of Storm Water Flows through WKIP 52 
 

Inlet ID # Area 
(acres) 

Flow 
(cfs) 

Running 
Total of 

Area 

Running 
Total of 
Flows 

Storm water at the end of the drainage ditch 
52-4-9 68.5 499.0 68.5 499.0 
52-4-8 0.89 3.66 69.39 502.66 
52-4-7 5.02 32.68 74.41 535.34 

  Total 74.41 535.34 
Concrete ditch 

 8.6 54.18 8.6 54.18 
  Total 8.6 54.18 

Inlet 52-4 
52-4-15 0.65 2.68 0.65 2.68 
52-4-14 0.83 3.44 1.48 6.12 

  Total 1.48 6.12 
Inlet 52-5 

52-13 0.54 3.08 0.54 3.08 
Intake 4.70 29.61 5.24 32.69 

52-10-1 0.16 1.45 5.40 34.14 
52-9 0.76 2.99 6.16 37.13 

52-8-1 0.82 3.00 6.98 40.13 
52-7 0.72 2.67 7.70 42.80 

52-6-1 0.82 3.17 8.52 45.97 
52-5-1 0.99 4.07 9.51 50.04 
52-5 0.95 3.91 10.46 53.95 

  Total  10.46 53.95 
Total Inlet 52-4 & Inlet 52-5  

  Total 11.94 60.07 
Akiohala Place 

Intake 1.45 7.92 1.45 7.92 
Catchment 0.14 0.68 1.59 8.60 
Catchment 0.70 2.72 2.29 11.32 
Catchment 0.69 2.63 2.98 13.95 

Intake 2.57 13.48 5.55 27.43 
Catchment 0.18 1.02 5.73 28.45 

Intake 2.07 13.04 7.80 41.49 
52-3-3 1.16 4.81 8.96 46.30 
52-3-12 0.91 3.50 9.87 49.80 
52-3-14 0.76 3.01 10.63 52.81 
52-3-13 0.66 2.75 11.29 55.56 

  Total 11.29 55.56 
Keolu Drive, north side of drainage ditch 
Catchment 0.76 2.99 0.76 2.99 



 
 
 
 
 
 
 
 

Catchment 1.18 4.20 1.94 7.19 
Catchment 0.64 2.34 2.58 9.53 
Catchment 0.23 1.14 2.81 10.67 
Catchment 0.66 2.87 3.47 13.54 

52-1-6 0.56 2.17 4.03 15.71 
52-1-7 0.53 3.11 4.56 18.82 
52-1-4 0.10 0.60 4.66 19.42 
52-1-8 0.44 2.37 5.10 21.79 
52-1-9 0.32 1.91 5.42 23.70 
51-1-2 0.95 3.52 6.37 27.22 
51-1-12 1.02 3.71 7.39 30.93 
52-1-11 0.74 3.50 8.13 34.43 
52-1-10 0.60 2.41 8.73 36.84 

  Total 8.73 36.84 
Keolu Drive, south side of drainage ditch 

52-2-3 3.34 10.56 3.34 10.56 
52-2-2 3.81 11.81 7.15 22.37 
52-2-1 5.15 1.13 12.30 23.50 

  Total 12.30 23.50 
Storm water flow to WKIP 52 outlet to Kaelepulu 

Pond
  Total 127.27 765.49 



Table B-1
WKIP # Area Flow Destination Total Area Total Flow

31 36.3 189.2 Kapaa Silt Basin
32 76.7 373.7 Kapaa Silt Basin
33 11.2 60.0 Kapaa Silt Basin
34 167.4 1830.0 Kapaa Silt Basin
35 26.9 113.0 Kapaa Silt Basin
36 8.2 28.7 Keolu Lined Channel
37 21.6 95.0 Keolu Lined Channel
38 33.6 193.2 Keolu Lined Channel
39 21.7 89.2 Keolu Lined Channel
40 4.4 20.6 Keolu Lined Channel
41 2.4 10.0 Keolu Lined Channel
42 9.8 57.2 Keolu Lined Channel
44 4.7 9.9 Keolu Lined Channel

Total 424.9 3069.7

43 52.8 359.6 Keolu Lined Channel

318.5 2565.9

106.4 503.8
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APPENDIX D 

COMMERCIALLY AVAILABLE BMPs-PREFFERED BMPs 
AND CONSIDERED ALTERNATIVES 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 



University of Massachusetts Amherst  
MASTEP Database Documentation - Technology Performance Data Review 

 
MASTEP staff reviews reports provided by the BMP manufacturers and others, including verification studies. Studies are 
compared with the TARP Tier 2 Protocol to determine if study design and quality assurance/quality control measures are 
sufficient to produce a valid data set.  
Initially, all technologies are considered unrated with regards to existence of reliable performance data. Once information from 
verification studies is reviewed, a technology is rated as shown in table below. If a product claims to treat TSS, the TSS rating is 
shown. For all other products, the highest rating a product has received is shown. 
  

0 Unrated. Data review not yet conducted by MASTEP  

1 There is sufficient TARP-compliant or similar reliable data on this technology to be able to 
evaluate pollution removal efficiency claims  

2 Studies are underway that offer promise for reliable data in the near future 

3 There is at present insufficient reliable data to evaluate claims 

 
It is important to note that a technology's category only reflects the availability of reliable studies. A rating of "1" does not 
imply that the vendor's performance claims are validated, only that the BMP has been tested in a scientifically credible manner. 
For those technologies in category 1, a comparison of vendors' performance claims vs. verified performance is made based on 
MASTEP review of the study results.  

 
 

Status rating above describes the availability of reliable data on product performance. For the Kaelepulu Pond BMPs evaluation 
only the highlighted columns were carried forward for preliminary engineering evaluation after initial overall review.  

 

# Status Rated By Model Technology | Vendor  

1  TSS, SSC STC 1200  

In-Line Stormceptor: BMP Type: Oil/sediment separator (Sedimentation Unit). 
Pollutants Addressed: Mercury; Cadmium; Ammonium; Hydrocarbons; Total 
Keldhal Nitrogen; Total Phosphorus; Suspended sediment concentration; Total 
suspended solids; Oil and grease; Zinc; Copper; Lead; Iron; Chromium ] Product 
of Stormceptor  

2  TSS 4-FT  
Downstream Defender: BMP Type: Swirl or vortex separator (Sedimentation 
Unit). Pollutants Addressed: Total suspended solids; Total solids; Oil and 
grease; Debris - floatables ] Product of Hydro International  

3  
TSS, TKN, 
TP, Pb 

Not specified  

StormTreat System (TM), Inc.: BMP Type: Oil/sediment separator 
(Sedimentation Unit). Pollutants Addressed: Total suspended solids; Zinc; 
Lead; Chromium; Fecal coliform; Total Keldhal Nitrogen; Total Phosphorus ] 
Product of StormTreat Systems  

4  TSS Module II  
Hancor Storm Water Quality Unit: BMP Type: Oil/sediment separator 
(Sedimentation Unit). Pollutants Addressed: Total suspended solids; Oil and 
grease; Debris - floatables; Hydrocarbons ] Product of Hancor Inc.  

5  TSS n/a  
Cultec Stormfilter: BMP Type: Screen separator (Sedimentation Unit). 
Pollutants Addressed: Total suspended solids ] Product of Cultec  



6  
TSS, TKN, 
TP, 
Floatables 

not specified  

Grate Inlet Skimmer Box :: BMP Type: Catch Basin Insert (Pretreatment 
Technology). Pollutants Addressed: Total Keldhal Nitrogen; Total Phosphorus; 
Total suspended solids; Debris - floatables ] Product of Suntree Technologies 
Inc.  

7  TSS, SSC 1K  

BaySaver Separation System: BMP Type: Oil/sediment separator 
(Sedimentation Unit). Pollutants Addressed: Debris - floatables; Suspended 
sediment concentration; Total suspended solids; Oil and grease; Debris- sinking ] 
Product of Baysaver  

8  TSS Several  
Cultec Contactor and Cultec Recharger: BMP Type: Chamber - Plastic 
(Infiltration). Pollutants Addressed: Total suspended solids ] Product of Cultec 

9  TSS, O/G 4105-L  
Hydrocartridge: BMP Type: Catch Basin Insert (Pretreatment Technology). 
Pollutants Addressed: Total suspended solids; Oil and grease ] Product of 
Advanced Aquatic Products  

10  Floatables Floating  
Netting Trash Trap: BMP Type: Advance inlet structure (Pretreatment 
Technology). Pollutants Addressed: Debris - floatables ] Product of Fresh 
Creek Technologies Inc.  

11  
TSS, O/G, 
TPH 

Drop Inlet  
DrainPac: BMP Type: Catch Basin Insert (Pretreatment Technology). 
Pollutants Addressed: Total suspended solids; Oil and grease; Hydrocarbons ] 
Product of United Stormwater Inc.  

12  TSS, O/G 
Oil and 
Sediment 
Model # 9217  

UltraDrainguard® : BMP Type: Catch Basin Insert (Pretreatment 
Technology). Pollutants Addressed: Total suspended solids; Oil and grease; 
Debris- sinking ] Product of UltraTech International  

13  
TSS, O/G, 
SSC, TPH 

HG 6  

Hydroworks HG (Hydroguard) Separator: BMP Type: Swirl or vortex 
separator (Sedimentation Unit). Pollutants Addressed: Suspended sediment 
concentration; Total suspended solids; Oil and grease; Debris - floatables; 
Debris- sinking; Hydrocarbons ] Product of Hydroworks LLC  

14  TSS, TPH n/a  
Hydro-Kleen™ Filtration System: BMP Type: Catch Basin Insert 
(Pretreatment Technology). Pollutants Addressed: Total suspended solids; 
Hydrocarbons ] Product of Hydro Compliance Management Inc.  

15  
O/G, 
Floatables, 
SSC, DS 

Drop In  

Enviropod: BMP Type: Catch Basin Insert (Pretreatment Technology). 
Pollutants Addressed: Suspended sediment concentration; Oil and grease; 
Debris - floatables; Debris- sinking ] Product of Contech Construction Products 
Inc.  

16  TSS 
StarFilter disks 
+ Arkal Media 
Filters AGF  

Arkal Pressurized Stormwater Filtration System: BMP Type: Synthetic Filter 
(Filtration - Media filter). Pollutants Addressed: Total suspended solids ] 
Product of Arkal Filtration Systems  

17  TSS, TS 
4 cartridge 6 x 
12 vault  

Storm Screen: BMP Type: Synthetic Filter (Filtration - Media filter). 
Pollutants Addressed: Total suspended solids; Total solids; Debris - floatables; 
Debris- sinking ] Product of Stormwater Management Inc.  

18  

TSS, 
NO3/NO2, 
Floatables, 
TS, SSC 

1056  

Crystal Stream Water Quality Vault: BMP Type: Hydrodynamic device - 
other (Sedimentation Unit). Pollutants Addressed: Suspended sediment 
concentration; Total suspended solids; Total solids; Debris - floatables; Debris- 
sinking; Nitrate-nitrite ] Product of CrystalStream Technologies  

19  TSS, Zn, StormFilter  Stormwater Management Storm Filter: BMP Type: Inorganic Filter 

Bromwell
Highlight



Cu (Filtration - Media filter). Pollutants Addressed: Total suspended solids; Zinc; 
Copper; Hydrocarbons ] Product of Stormwater Management Inc.  

20  
EC, TN, 
TP, FC, 
Ent 

7000 and 1000  

Vortechs System: BMP Type: Swirl or vortex separator (Sedimentation Unit). 
Pollutants Addressed: Suspended sediment concentration; Total suspended 
solids; Total dissolved solids; Total volatile solids; Total solids; Oil and grease; 
Debris - floatables; Debris- sinking; Zinc; Copper; Lead; Iron; Chromium; 
Mercury; Cadmium; Hydrocarbons; Organic contaminants; Salt; Fecal coliform; 
E. coli; Enterococcus; Total nitrogen; Total Phosphorus ] Product of Vortechnics 
Inc.  

21  SSC 
Various (AS-2 
to AS-12)  

Aqua-Swirl Concentrator: BMP Type: Swirl or vortex separator 
(Sedimentation Unit). Pollutants Addressed: Suspended sediment concentration 
] Product of AquaShield  

22  TSS FGP-24F  
FloGard+Plus: BMP Type: Catch Basin Insert (Pretreatment Technology). 
Pollutants Addressed: Total suspended solids; Oil and grease; Total Phosphorus 
] Product of Kristar Enterprises, Inc.  

23  
TSS, O/G, 
Floatables, 
DS 

DVS (Dual 
Vortex 
Separator)  

FloGard Dual Vortex Hydrodynamic Separator :: BMP Type: Hydrodynamic 
device - other (Sedimentation Unit). Pollutants Addressed: Total suspended 
solids; Oil and grease; Debris - floatables; Debris- sinking; Hydrocarbons ] 
Product of Kristar Enterprises, Inc.  

24  SSC VF4r  

VortFilter: BMP Type: Inorganic Filter (Filtration - Media filter). Pollutants 
Addressed: Suspended sediment concentration; Total suspended solids; Total 
solids; Oil and grease; Debris - floatables; Debris- sinking; Zinc; Copper; Lead; 
Iron; Chromium; Mercury; Cadmium; Hydrocarbons; Organic contaminants; 
Salt; Fecal coliform; E. coli; Enterococcus; Nitrate-nitrite; Total nitrogen; Total 
Phosphorus; Temperature ] Product of Vortechnics Inc.  

25  
TSS, O/G, 
Floatables, 
DS 

TK18  
Terre Kleen : BMP Type: Hydrodynamic device - other (Sedimentation Unit). 
Pollutants Addressed: Total suspended solids; Oil and grease; Debris - 
floatables; Debris- sinking ] Product of Terre Hill Concrete Products  

26  
TSS, EC, 
TN, TP, 
NH4+ 

VS40  

VortSentry: BMP Type: Swirl or vortex separator (Sedimentation Unit). 
Pollutants Addressed: Total solids; Debris- sinking; Iron; Chromium; Oil and 
grease; Debris - floatables; Zinc; Copper; Lead; Mercury; Cadmium; 
Ammonium; Hydrocarbons; Suspended sediment concentration; Enterococcus; 
Total nitrogen; Total Phosphorus; Temperature; Total suspended solids; Organic 
contaminants; Salt; Fecal coliform; E. coli ] Product of Vortechnics Inc.  

27  
Floatables, 
DS 

FG-TDG42  
FloGard Trash & Debris Guard :: BMP Type: Catch Basin Insert 
(Pretreatment Technology). Pollutants Addressed: Debris - floatables; Debris- 
sinking ] Product of Kristar Enterprises, Inc.  

28  EC, Ent 
Models DI and 
CO  

Ultra-Urban® Filter with Smart Sponge Plus 4 Antimicrobial :: BMP Type: 
Catch Basin Insert (Pretreatment Technology). Pollutants Addressed: Total 
suspended solids; Oil and grease; Debris - floatables; E. coli; Enterococcus ] 
Product of Abtech Industries  

29  TSS PMSU20_20_5  
CDS Inline Unit : BMP Type: Swirl or vortex separator (Sedimentation Unit). 
Pollutants Addressed: Total suspended solids; Oil and grease; Debris - 
floatables ] Product of CDS Technologies, Inc.  

30  TSS, TP Several  
V2B1 : BMP Type: Swirl or vortex separator (Sedimentation Unit). Pollutants 
Addressed: Total suspended solids; Oil and grease; Debris - floatables; Total 



Phosphorus ] Product of Environment21 LLC  

31  
TSS, TP, 
O/G, Zn, 
Cu 

BMP01  

Clearwater Solutions BMP01 : BMP Type: Catch Basin Insert (Pretreatment 
Technology). Pollutants Addressed: Total suspended solids; Oil and grease; 
Debris - floatables; Debris- sinking; Zinc; Copper; Lead; Total Phosphorus ] 
Product of Clearwater Solutions  

32  TSS AF - 3.2  
AquaFilter Stormwater Filtration System : BMP Type: Inorganic Filter 
(Filtration - Media filter). Pollutants Addressed: Total suspended solids ] 
Product of AquaShield  

 
 
 

Return to the Home Page 
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Appendix D. Commercially Available List of Structural BMPs, Kaelepulu Pond, Kailua, Hawaii

Technology BMP Type Model Pollutants Addressed Product of/On-line Link

In-Line Stormceptor Oil/Sediment 
Separator 

STC 1200 Mercury, Cadmium, Ammonium, 
Hydrocarbons, Total Keldhal Nitrogen, Total 
Phosphorus, Suspended Sediment 
Concentration, TSS, Oil and Grease, Zinc, 
Copper, Lead, Iron and Chromium

Stormceptor

Downstream 
Defender

Swirl or 
Vortex 

Separator

4-FT TSS, Total Solids, Oil and Grease, Debris-
Floatables

Hydro International

BaySaver Separation 
System

Oil/Sediment 
Separator 

1K Debris-Floatables, Suspended Sediment 
Concentration, TSS, Oil and Grease, Debris-
Sinking

Baysaver

Stormwater 
Management 
StormFilter

Inorganic Filter StormFilter TSS, Zinc, Copper, Hydrocarbons Stormwater Management Inc.

FloGard+Plus Catch Basin 
Insert

FGP-24F TSS, Oil and Grease, Total Phosphorus Kristar Enterprises, Inc.

Ultra-Urban® Filter 
w/ Smart Sponge 

Plus 4 Antimicrobial

Catch Basin 
Insert

Models DI and CO TSS, Oil and Grease, Debris-Floatables, E. Coli, 
Enterococcus

Abtech Industries

AquaFilter 
Stormwater Filtration 

System

Inorganic Filter AF-3.2 TSS AquaShield

Vortechs System Swirl or 
Vortex 

Separator

7000 and 1000 Suspended Sediment Concentration, TSS, TDS, 
TVS, Total Solids, Oil and Grease, Debris-
Floatables, Debris-Sinking, Zinc, Copper, Lead, 
Iron, Chromium, Mercury, Cadmium, 
Hydrocarbons, Organic Contaminants, Salt, 
Fecal Coliform, E. Coli, Enterococcus, Total 
Nitrogen, Total Phosphorus

Vortechnics Inc.

VortSentry Swirl or 
Vortex 

Separator

VS40 Total Solids, Debris-Sinking, Iron, Chromium, 
Oil and Grease, Debris-Floatables, Zinc, 
Copper, Lead, Mercury, Cadmium, Ammonium, 
Hydrocarbons, Suspended Sediment 
Concentration, Enterococcus, Total Nitrogen, 
Total Phosphorus, Temperature, TSS, Organic 
Contaminants, Salt, Fecal Coliform, E. Coli

Vortechnics Inc.

CDS Inline Unit Swirl or 
Vortex 

Separator

PMSU20_20_5 TSS, Oil and Grease, Debris-Floatables CDS Technologies, Inc.

Swale Physical 
Treatment

n/a TSS, Oil and Grease, Debris-All n/a

Grate Inlet Skimmer 
Box

Catch Basin 
Insert

Not Specified TSS, Total N, Total P, Debris-Floatables, Zinc, 
Lead, Copper, TKN, FC, Cadmium, 
Hydrocarbons, COD

Suntree Technologies Inc.

Bio Clean NSBB Nutrient 
Separating 
Baffle Box

NSBB  8-14-97 Sediment (TSS), Foliage, Litter, Total P, Total 
N, Zinc, Lead, Copper, BOD, and Hydrocarbons 

Suntree Technologies Inc.

StormTreat System 
™, Inc.

Oil/Sediment 
Separator 

Not Specified TSS, Zinc, Lead, Chromium, Fecal Coliform, 
Total Keldhal Nitrogen, Total Phosphorus

StormTreat Systems

Hancor Storm Water 
Quality Unit

Oil/Sediment 
Separator 

Module II TSS, Oil and Grease, Debris-Floatables, 
Hydrocarbons

Hancor Inc.

First Cut - Recommended BMPs

Other Reviewed/Researched BMPs

Recommended Manufacturaer for BMP Installation

Page 1 d1Table Structural BMPs



Appendix D. Commercially Available List of Structural BMPs, Kaelepulu Pond, Kailua, Hawaii

Technology BMP Type Model Pollutants Addressed Product of/On-line Link
Cultec Stormfilter Screen 

Separator
n/a TSS Cultec

Cultec Contactor and 
Cultec Recharger

Chamber-
Plastic

Several TSS Cultec

Hydrocartridge Catch Basin 
Insert

4105-L TSS, Oil and Grease Advanced Aquatic Products

Netting Trash Trap Advance Inlet 
Structure

Floating Debris-Floatables Fresh Creek Technologies Inc.

DrainPac Catch Basin 
Insert

Drop Inlet TSS, Oil and Grease, Hydrocarbons United Stormwater Inc.

UltraDrainguard® Catch Basin 
Insert

Oil and Sediment 
Model #9217

TSS, Oil and Grease, Debris-Sinking UltraTech International

Hydroworks HG 
(Hydroguard) 

Separator

Swirl or 
Vortex 

Separator

HG 6 Suspended Sediment Concentration, TSS, Oil 
and Grease, Debris-Floatables, Debris-Sinking, 
Hydrocarbons

Hydroworks LLC

Hydro-Kleen ™ 
Filtration System

Catch Basin 
Insert

n/a TSS, Hydrocarbons Hydro Compliance Management Inc.

Enviropod Catch Basin 
Insert

Drop In Suspended Sediment Concentration, Oil and 
Grease, Debris-Floatables, Debris-Sinking

Contech Construction Products Inc.

Arkal Pressurized 
Stormwater Filtration 

System

Synthetic Filter StarFilter disks + 
Arkal Media Filters 

AGF

TSS Arkal Filtration Systems

StormScreen Synthetic Filter 4 cartridge 6 ×12 
vault

TSS, Total Solids, Debris-Floatables, Debris-
Sinking

Stormwater Management Inc. 

CrystalStream Water 
Quality Vault

Hydrodynamic 
Device-Other

1056 Suspended Sediment Concentration, TSS, Total 
Solids, Debris-Floatables, Debris-Sinking, 
Nitrate-Nitrite

CrystalStream Technologies

Aqua-Swirl 
Concentrator

Swirl or 
Vortex 

Separator

Various(AS-2 to AS-
12)

Suspended Sediment Concentration AquaShield

FloGard Dual Vortex 
Hydrodynamic 

Separator

Hydrodynamic 
Device-Other

DVS(Dual Vortex 
Separator)

TSS, Oil and Grease, Debris-Floatables, Debris-
Sinking, Hydrocarbons

Kristar Enterprises, Inc.

VortFilter Inorganic Filter VF4r Suspended Sediment Concentration, TSS, Total 
Solids, Oil and Grease, Debris-Floatables, 
Debris-Sinking, Zinc, Copper, Lead, Iron, 
Chromium, Mercury, Cadmium, Hydrocarbons, 
Organic Contaminants, Salt, Fecal Coliform, E. 
Coli, Enterococcus, Nitrate-Nitrite, Total 
Nitrogen, Total Phosphorus, Temperature

Vortechnics Inc.

Terre Kleen Hydrodynamic 
Device-Other

TK18 TSS, Oil and Grease, Debris-Floatables, Debris-
Sinking

Terre Hill Concrete Products

FloGard Trash & 
Debris Guard

Catch Basin 
Insert

FG-TDG42 Debris-Floatables, Debris-Sinking Kristar Enterprises, Inc.

V2B1 Swirl or 
Vortex 

Separator

Several TSS, Oil and Grease, Debris-Floatables, Total 
Phosphorus

Environment21 LLC

Clearwater Solutions 
BMP01

Catch Basin 
Insert

BMP01 TSS, Oil and Grease, Debris-Floatables, Debris-
Sinking, Zinc, Copper, Lead, Total Phosphorus

Clearwater Solutions

Page 2 d1Table Structural BMPs
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Explanation of Sizing Recommendations and Design Parameters  
– Nutrient Separating Baffle Box 
 
 
Each Nutrient Separating Baffle Box is custom designed to meet the specific needs and objectives of the client, 
engineer, and regulatory agency. The design of the Nutrient Separating Baffle Box (NSBB) and sizing 
recommendations are based upon the following:  
 

• The Nutrient Separating Baffle Box is available in 7 standard models. Within these standard models 
custom variations are available. Shallower profiles, deeper baffles and taller baskets are examples of 
variations that are always available to help meet the unique needs and requirements of each project. 
Larger cast in place models are available.  

 
• The Structure of each NSBB is custom designed based upon depth of installation and loading 

conditions. The NSBB is structurally designed to meet potential loading conditions associated with 
roadways, parking lots and deep installations. These factors will affect the amount of steel used in the 
structure and the thickness of the concrete. Soil conditions are analyzed for potential corrosive 
conditions, in which case a different type of concrete will be used. The NSBB may also be coated for 
installations with high ground water. A detailed structural report is provided for each individual NSBB 
based upon individual site conditions.  

 
• Sizing and configuration (online/offline) of the NSBB is based upon the treatment Q (the CFS that is 

required to be treated for pollutants) and the design Q (the CFS that the drainage system must be 
designed to handle; usually based upon the Q (25, 50, 100) depending on local regulations). For offline 
configuration the NSBB will be sized to the treatment Q and higher flows will be bypassed.  

 
• For online configurations the NSBB will be sized to both the treatment Q and the design Q. With the 

online configuration sizing to the treatment Q will be determined the same as with the offline setup. 
The NSBB must also be sized to handle the maximum flow of the design Q. This will ensure that the 
NSBB will not cause flooding. It should be noted the NSBB’s flow and treatment capacities have been 
calculated assuming that the trash basket and sediment chambers are completely full to simulate worst 
case scenario. Many areas the design Q is based upon the Q (100) or hundred year storm. The 100 year 
storm has less than a 1% chance of occurring in a given year. This standard ensures that drainage 
systems are designed to handle 99.9% of storm events and thus preventing the possibility of flooding. 
The Nutrient Separating Baffle Box is designed to this same standard for online configurations.  

 
• Sizing is dependent upon removal efficiency requirements of the residing regulatory agency. For 

example, agencies in Southern California require 80% removal of TSS based upon a particle size 
distribution similar to that usually found in the stormwater runoff. This particle size distribution can 
vary between geographical areas and site conditions.  The NSBB can be designed to meet the 
requirements of all agencies. The NSBB has been tested both in the field and laboratory since 1994. 
The system has been tested over a wide range of flows and velocities at different concentrations and of 
different particle size distributions. This combination of field and laboratory has been correlated and 
verified by comparing results with extensive analysis of settling and scouring velocities, Stokes Law, 
NSBB entrance, operating and exit velocities, Hydraulic loading rates, and data from similar and 
competing BMPs.  This extensive testing, analysis and comparison allows the NSBB to be sized and 
configured to provide superior removal efficiencies over a wide range of particle sizes and flow rates.  
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OPERATION & MAINTENANCE 
Nutrient Separating Baffle Box 

 
 
 
 
Maintenance: The Nutrient Separating Baffle Box is designed to allow for the use of vacuum 
removal of captured materials in the filter screens and sediment chambers, serviceable by 
centrifugal compressor vacuum units without causing damage to the filter or during normal 
cleaning and maintenance. Filters can be cleaned and vacuumed from the standard manhole 
access.  
 
Maintenance Notes: 
 
1. Bio Clean Environmental Services, Inc. recommends the Nutrient Separating Baffle Box be 

inspected a minimum of once every six months.  The cleaning and debris removal 
maintenance a minimum of once year and replacement of hydrocarbon booms once a year.  
The procedure is easily done with the use of any standard vacuum truck. 

2. Following maintenance and/or inspection, the maintenance operator shall prepare a 
maintenance/inspection record.  The record shall include any maintenance activities 
performed, amount and description of debris collected, and condition of filter. 

3. The owner shall retain the maintenance/inspection record for a minimum of five years from 
the date of maintenance.  These records shall be made available to the governing 
municipality for inspection upon request at any time. 

4. Any person performing maintenance activities must have completed a minimum of OSHA 24-
hour hazardous waste worker (hazwoper) training. 

5. Remove access manholes lid to gain access to filter screens and sediment chambers.  
Where possible the maintenance should be performed from the ground surface.  Note: entry 
into an underground stormwater vault such as an inlet vault requires certification in confined 
space training. 

6. Remove all trash, debris, and organics from the Nutrient Separating Screen with the vacuum 
hose. 

7. The Nutrient Separating Screen has 3 hinged panels which will open into an upright position.  
This will expose the baffles.  Using a vacuum hose, remove the sediment in the baffle 
chambers. 

8. Evaluation of the hydrocarbon boom shall be performed at each cleaning.  If the boom is filled 
with hydrocarbons and oils it should be replaced.  Place new booms properly in media cage. 

9. Transport all debris, trash, organics and sediments to approved facility for disposal in 
accordance with local and state requirements. 

10. The hydrocarbon boom is classified as hazardous material and will have to be picked up and 
disposed of as hazardous waste.  Hazardous material can only be handled by a certified 
hazardous waste trained person (minimum 24-hour hazwoper). 

 

                P O Box 869, Oceanside, CA  92049 
                (760 433-7640  Fax (760) 433-3176 
                www.biocleanenvironmental.net 



Influent Effluent
Removal 

Efficiency Influent Effluent
Removal 

Efficiency Influent Effluent
Removal 

Efficiency

N/A N/A 93.3%
N/A N/A 89.8%

81.15 26.9 66.9% 1.909 1.022 46%
918 126 86.3% 0.47 0.32 32%
32.9 7.6 76.9% 1.49 0.44 70%
16.55 8.625 47.9% 0.055 0.0425 23%
110 31 71.8% 0.33 0.19 42% 3.5 1.3 63%
85 27 68.2% 0.31 0.21 32% 1.6 0.99 38%
44 27 38.6% 0.22 0.18 18% 2.3 1.3 43%

Influent Effluent
Removal 

Efficiency Influent Effluent
Removal 

Efficiency Influent Effluent
Removal 

Efficiency

0.072 0.044 39% 0.0085 0.0062 27% 0.012 0.0094 22%
0.088 0.038 57% 0.014 0.0065 54% 0.017 0.01 41%
0.057 0.041 28% 0.0066 0.0051 23% 0.014 0.011 21%

Influent Effluent
Removal 

Efficiency

16.391 4.125 75%
1.88 1.4 26%
1.59 1.7 -7%

Nutrient Separating Baffle Box - Removal Efficiencies

Pastore - 7th St

Lubnow - Harvey's Lake

Pastore - Pine St

Pastore - 5th St

Total Nitrogen mg/L

Numeric Reductions (mg/L)

Study

Total Suspended Solids 
mg/L

BOD (mg/L)

Royal - Indialantic 

Royal - Micco 

Study

Dillard & Associates - Field Test

Pandit - Physical Modeling

Royal - Indialantic 

Royal - Micco 

Total Phosphorus mg/L

Sunset Park Baffle Box - Brevard County Surface Water Improvement - St. John's River Water Management District - 1998  - Independent Test

Lubnow & Miller - Princeton Hydro - The Design, Installation, and Effectiveness of a Structural BMP for Harveys Lake - 2003 - Independent Test

Pandit & Gopatakrishnan - Florida Institute of Technology - Physical Modeling of a Stormwater Sediment Box - 1996 - Independent Test

Copper mg/L

Pastore - Pine St

Pastore - 5th St

Study

Zinc mg/L

Royal & Vanderbleek - Brevard County Surface Water Improvement Div - Sediment Control Project, Indiatlantic/Micco - 1994 - Independent Test

Sunset Park Baffle Box

Sunset Park Baffle Box

Pastore - Blue Water Environmental - Atlantic Beach Monitoring Study: Pine St, 5th St, 7th St - 2004

Lead mg/L

Pastore - 7th St

Dillard & Associates Consulting Engineers - Field Test for Suntree Nutrient Separating Baffle Box - Test Report - Feb 2005









Inlet Outlet
Removal 
Efficiency Inlet Outlet

Removal 
Efficiency Inlet Outlet

Removal 
Efficiency Inlet Outlet

Removal 
Efficiency

84% 85% 24.3 10.4 64% 24.3 10.4 79%
Location

University of Southern California

Zinc mg/L

Curb Inlet Basket - Removal Efficiencies

Removal Efficiencies (mg/L)

University of Southern California - Civil and Environmental Engineering. HYDRAULIC PERFORMANCE, POLLUTANT REMOVAL EFFICIENCIES, AND ECONOMIC EVALUATION OF CATCH BASIN INSERT DEVICES
2005 - Independent Test

Turbidity (NTU)  Total Nitrates mg/L  Total Iron mg/L





Inlet  Outlet 
Removal 
Efficiency  Inlet  Outlet 

Removal 
Efficiency  Inlet  Outlet 

Removal 
Efficiency 

74%  57%  24.3  10.4  57% 
73%  79%  79% 

978  329  66%  18.6  0.452  98%  48.08  9.86  79% 
53% 

Inlet  Outlet 
Removal 
Efficiency  Inlet  Outlet 

Removal 
Efficiency  Inlet  Outlet 

Removal 
Efficiency 

11%  99% 
13.7  0.73  95%  1.5  0.2  87%  1.9  0.1  95% 

Inlet  Outlet 
Removal 
Efficiency  Inlet  Outlet 

Removal 
Efficiency  Inlet  Outlet 

Removal 
Efficiency 

0.38  0.23  39% 
33%  94% 

Inlet  Outlet 
Removal 
Efficiency  Inlet  Outlet 

Removal 
Efficiency 

54%  2670  1490  44% 
110  50  55% 

90% 
199  10.43  95% 

Witman's Pond ­ Restoration Project ­ Massachusetts Dept of Environmental Management ­ 1998 ­ Independent Test 
UC Irvine ­ Optimization of Stormwater Filtration at the Urban/Watershed Interface ­ Dept of Environmental Health ­ 2005 ­ Independent Test 

Creech Engineering Report ­ Pollutant Removal Testing for a Grate Inlet Skimmer Box ­ 2001 

Longo Toyota ­ Field Test ­ City of El Monte ­ 2002 ­ Independent Test 

Numeric Reductions (mg/L) 

Zinc mg/L  Lead mg/L 

Location 

Total Suspended Solids mg/L  Total Phosphorus mg/L 

UC Irvine 

Total Nitrogen mg/L 

UC Irvine 

Location 

Longo Toyota 

Grate Inlet Skimmer Box ­ Removal Efficiencies 

Ammonia, Salicylate mg/L  Fecal Coliform CFU/100 mL  Cadmium 

Site Evaluation ­ Reedy Creek 

Creech Engineering Report 

Witman's Pond 

Copper mg/L 

Longo Toyota 

Hydrocarbons mg/L 

Location 
Site Evaluation ­ Reedy Creek 

UC Irvine 

Location 
Site Evaluation ­ Reedy Creek 

Witman's Pond 

COD (mg/L) 

Reedy Creek ­ Site Evaluation of a Grate Inlet Skimmer Box for Debris, Sediment, and Oil & Grease Removal ­ 1999 ­ Independent Test 

UC Irvine







HYDROTHANE 
SYSTEMS 

TRASH RACKS 
non-metallic 

Hydrothane Systems, Inc.  
252 23rd St., NW  •  Canton,  Ohio 44709-3920 
(330) 452-7400     Fax:  (330) 452-7495     (800) 899-2977 

Rounded Bars 
Reduces headloss, improves 
flow 

Polyethylene Bars 
Higher abrasion resistance 
than even steel! 

Smooth Hard S urfaces 
Resists all marine growth including 
zebra mussels and barnacles 

Non-corrosive 
Racks never rust or corrode.  
Ideal for salt water uses. 

Eliminates frazil ice 
Frazil and anchor ice do not 
attach to rack surfaces, reduces 
headloss, improves flow 

Flexible spacing 
Bar spacing up to 8” or angled up to 
40 degrees for fish diversion screens 

Lightweight 
75% lighter than steel  

Fiberglass Tie Rods 
High strength protruded 1.25” dia 
fiberglass tie rods provide strength 
and flexibility. 



Final: BMP Plan - Kaelepulu Pond Appendices 
Date: November 2008  
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Final: BMP Plan - Kaelepulu Pond Appendices 
Date: November 2008  
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