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January 18, 2026
Mr. Robert Blythe, Chairman
Inland Wetlands Agency

Town of Woodbridge

11 Meetinghouse Lane

Woodbridge, Connecticut    06525





RE:
Proposed 100-unit Multi-family Development





27 Beecher Road





Woodbridge, Connecticut

Dear Mr. Blythe and Members of the Inland Wetlands Agency,


I have been retained by a group of concerned neighbors of the proposed development at 27 Beecher Road to perform a third-party civil engineering review of the plans.   I have reviewed the following documents submitted by the applicant.
Documents reviewed:

1. Wetland delineation by Aleksandra Moch of January 10, 2025

2. Environmental Assessment and Impact Analysis of the Wetland and Watercourse by Aleksandra Moch of October 25, 2025

3. Engineering Report by James Quill, PE of September 5, 2025

4. Civil plan set (13 sheets) by Fuller Engineering and Land Surveying of 10/22/25

5. Survey map by Fuller Engineering and Land Surveying of January 24, 2025

Executive Summary:

A. As described below, the stormwater management system is not designed in accordance with the CT DEEP 2024 Storm Water Quality Manual.  This will result in the discharge of increased runoff volumes which will adversely impact the downgradient inland wetlands.   Increased runoff volumes are documented in professional literature to cause erosion of wetlands and watercourses.

B. [Untreated – or inadequately treated] Non-point source pollutant loads which will be generated from the proposed development will be discharged to the downgradient wetlands.  Over time, the increased pollutant loads will adversely impact water quality in the delineated inland wetland system.
C. The erosion control is not in compliance with the CT DEEP 2024 Guidelines for Soil Erosion and Sediment Control.

Survey Map by Fuller Engineering and Land Surveying:

1. As the map is stated to be a Class T-2 topographic survey, it should be clarified that all topographic information is based upon a field topographic survey.

2. It is customary for the Soil Scientist to sign the survey map and certify that the wetland boundary shown on the map conforms to the field delineation by the soil scientist.

Civil Plan Set:

Sheet 1:
No comment on this sheet.

Sheet C-2.1:  No comment on this sheet.

Sheet C-2.2:

3. No top  or bottom elevations have been shown for the proposed retaining wall.
Sheet C-2.3:

4. The turning movements plans are incomplete as they do not show the movement of the vehicle exiting back onto Beecher Road and turning both left and right.   This is a safety issue if the emergency vehicles cannot easily enter, traverse the driveway/parking area and then exit back onto Beecher Road.

Sheet C-3.1:

5. The logs of the deep test hole do not call out the degree of compaction of the soil layer below the silt loam layer.   It is a standard engineering practice to note the degree of compaction in a soil layer in a deep test hole.  This is important because if this underlying soil layer is compacted, it is considered a restrictive layer without mottling be observed.
6. Percolation tests were done on the site.   Percolation tests are prohibited by the CT DEEP 2024 Storm Water Quality Manual “2024 Manual” to be used for the design and sizing of surface or underground infiltration systems. (Chapter 10)
7. The designer is also converting a percolation rate into an infiltration rate.   This is wrong as you cannot simply convert a percolation rate to an infiltration rate because a percolation test measures both the horizontal and vertical movement of water into the soil profile whereas an infiltration test only measures the vertical movement of water into the soil profile.  A double ring infiltration test and percolation test are two totally different tests which are not equal.
8. The soil conducted by the designer does not comply with the requirements found in the 2024 Manual. (Chapter 10) Deep test holes must be dug at least three feet below the bottom of a stormwater management system to confirm that there is no ledge or seasonal high groundwater level within three feet of the bottom of the system.   
9. In the case of the underground system next to the southwest corner of the proposed building, the deep test hole is only 8.75’ below existing grade and the bottom of the stone layer under the concrete galleries is 9.5’ below grade, so the test pit must be at least 12.5’ below grade.

10. Additionally, all infiltration testing must be done at or below the bottom of the infiltrative system, so in the case of this system, the infiltration tests must be done 10’ below finish grade.

11. A note states that inspection ports will be provided at each end, but no such inspection ports are shown on the plans for either of the underground systems.
12. The second underground stormwater system will not work as shown.   The bottom of the crushed stone is to be set at 275.5’, which means the top of the galleries will be at 280.0’.   The proposed grading is shown at 277’ and 278’ over the gallery system, so the top of the gallery will be higher than the proposed finish grade and obviously will not work.
13. There is inadequate treatment of the runoff which will be generated by the building roof and parking area.  The only treatment is a standard catch basin and then a 2’ x 2’ particle separator which is nothing more than a smaller catch basin.
14. The 2024 Manual requires the following removal rates:

a. TSS – 90%

b. TP – 60%

c. TN – 40%

15. Catch Basins with 24” deep sumps or a 2’ x 2’ particle separator can only remove the following percentages of non-point source pollutant based field monitoring data by the University of New Hampshire Stormwater Center.
i. Total Suspended Solids = 5%

ii. Total Petroleum Hydrocarbons = 7%

iii. Metals = 2%

iv. Phosphorous = 0%

v. Nitrogen = 0%

16. The use of a standard catch basin does not provide adequate pre-treatment of the runoff prior to entering the underground detention system; thus, the design does not comply with the requirements of the 2024 Manual.   

17. As the underground detention system does not conform to the requirements of the 2024 Manual as stated above, it cannot be considered a treatment practice per the 2024 Manual.

18. Based upon the above data, the design by the applicant will not meet the pollutant load reductions per the 2024 Manual.

19. Based upon the applicant’s data, I have prepared a pollutant loading analysis for the proposal using Schueler’s Equation.   The computations are provided below which clearly show that the design is not in compliance with the CT DEEP requirements found in the 2024 Manual.
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SCHUELER'S EQUATION: L = (0.226)*(P)*(Pj)*(Rv)*(C)*(A) Where: 

0.226CONVERSION FACTOR

P WATER QUALITY STORM RAINFALL IN INCHES

Pj FACTOR THAT CORRECTS FOR STORMS WHICH DO NOT GENERATE RUNOFF = 0.9

Rv RUNOFF COEFFICIENT

Rv 0.05 + 0.009(I)

I PERCENT IMPERVIOUS COVERAGE

C POLLUTANT CONCENTRATION IN MG/L

A SUB-WATERSHED AREA IN ACRES

L POLLUTANT LOAD IN POUNDS

P =  1.3"/24-HOURS

Pj =  0.9

SUB-WATERSHED AREA =  1.64ACRES (Taken from site plan by engineer)

PERCENT IMPERVIOUS AREA =  100 (Taken from site plan by engineer)

Rv =  0.95

LAND USE: High Density Residential (8+ units/acre) (See Sheet 2 for data)

POLLUTANT CONCENTRATION IN MG/L FOR LAND USE

Pollutant   Load in pounds Concentration (mg/l)

TSS 2.471798lbs. 60

TP 0.012359lbs. 0.3

TN 0.061795lbs. 1.5

Zn 0.002884lbs. 0.07

TPH 0.082393lbs. 2

POLLUTANT RENOVATION ANALYSIS

TREATMENT SYSTEM #1 Standard Catch Basin (24" sump)

Pollutant  Load  Removal Load Load  Total Removal

Rate Removed Remaining Percentage

TSS 2.471798 0.05 0.12359 2.348208 5%

TP 0.012359 0 0 0.012359 0%

TN 0.061795 0 0 0.061795 0%

Zn 0.002884 0.02 5.77E-05 0.002826 2%

TPH 0.082393 0.07 0.005768 0.076626 7%

TREATMENT SYSTEM #2 Deep Sump Catch Basin (48" w/hooded outlet)

Pollutant  Load  Removal Adjustment Load Load  Total Removal

Rate Factor ** Removed Remaining Percentage

TSS 2.348208 0.09 1 0.211339 2.13687 14%

TP 0.012359 0 1 0 0.012359  0%

TN 0.061795 0 1 0 0.061795 0%

Zn 0.002826 0.05 1 0.000141 0.002685 7%

TPH 0.076626 0.14 1 0.010728 0.065898 20%


Figure 1 - Pollutant Loading Analysis
[image: image2.emf]LAND COVER TYPE TSS TP TN Zn TPH

Large Lot Residential (1 unit/5-10 acres) 60 0.3 1.5 0.07 2

Low Density Residential (1 or 2 units/acre) 60 0.3 1.5 0.07 2

Medium Density Residential (2-8 units per acre) 60 0.3 1.5 0.07 2

High Density Residential (8+ units/acre) 60 0.3 1.5 0.07 2

Commercial (Retail, Office, Restaurants) 55 0.21 1.2 0.13 2

Industrial 74 0.21 1.2 0.13 2

Institutional (schools, churches) 55 0.27 2 0.07 3

Open Urban Lane 50 0.25 1.3 0 0

Transportation (Highways only) 74 0.21 1.5 0.13 5

Earth Excavation (Mining) 350 0.5 1.5 0 0

Animal Feeding Operations  145 0.38 2.2 0 0

Agriculture (Breeding & Training Facilities) 145 0.38 2.2 0 0

Deciduous Forest 55 0.137 0.6 0 0

Evergreen Forest 55 0.137 0.6 0 0

Mixed Forest 55 0.137 0.6 0 0

Brush 55 0.137 0.6 0 0

Wetlands 0 0.38 1.5 0 0

Row & Garden Crops 357 1 2.92 0 0

Cropland 357 1 2.92 0 0

Orchards/Vineyards/Horticulture 357 1 2.92 0 0

Pasture Lands 145 0.38 2.2 0 0

Beaches 0 0.1 1.5 0 0

Bare Ground 100 0.38 1.5 0 0


Figure 2 - Published Pollutant Concentration Data for land uses
[image: image3.emf]STANDALONE RATES POLLUTANT REMOVAL RATES (PERCENT)

SYSTEM TYPE TSS TP TN Zn TPH

Bioretention (No underdrain) 83 34 12 67 65

Bioretention (Internal Water Storage) 83 34 75 67 65

Bioretention (WTR or Iron Filings) 83 80 12 67 65

Tree Filter 91 15 1 75 99

Surface Sand Filter 51 33 5 77 99

Dry Swale w/filter berms 58 50 65 40 82

Infiltration Trenches  75 33 19 86 90

Infiltration Chambers 75 33 19 86 90

Infiltration Basin 80 35 21 88 90

Cultec/Stormtech Isolator Row 80 50 0 55 92

Permeable Asphalt Pavement 99 60 0 75 99

Porous Concrete Pavement 97 0 0 99 99

Permeable Interlocking Pavers 99 99 99 99 99

Extended Detention Shallow Wetlands 74 51 27 62 72

Subsurface Gravel Wetland 99 58 98 99 99

Pond/Wetland System 65 51 27 58 81

Micro-pool Extended Detention Pond 65 51 27 58 81

Wet Pond/Pocket Pond 65 51 27 58 81

Shallow Wetlands 65 28 18 58 81

Wet Extended Detention Pond 65 51 27 58 81

Multiple Pond System 65 51 27 58 81

Wet Swale 75 20 40 38 65

Dry Detention Pond 30 10 2 30 38

Vegetated Filter Strip 52 10 13 67 45

Standard Catch Basin (24" sump) 5 0 0 2 7

Deep Sump Catch Basin (48" w/hooded outlet) 9 0 0 5 14

On-line Hydrodynamic Separator 29 0 0 21 42

Off-line Hydrodynamic Separator 75 0 0 26 64

LISD Urban Planter 63 22 34 65 65

LISD Curb Extension 63 22 34 65 62

ADS Water Quality Unit 68 0 0 64 58

ADS Detention/Infiltration Unit 99 0 0 99 99

Riprap Swale 52 0 0 65 32


Figure 3 - Published Pollutant Removal Rates for Treatment Systems
20. A discussion of the environmental impacts of non-point source pollutants has been provided in Appendix “A” of this report.

21. There is no outlet pipe for the detention system located at the southwest corner of the building.   All stormwater detention systems must have a provision to regulate the discharge from a system.   In this case, it appears the designer is assuming that the all the runoff directed to the system will fully infiltrate.   This assumption is not supported by any factual data.

22. It also appears that the same assumption is being made for the southeastern underground system, although this system calls out a 10” PVC pipe at an elevation of 276.83’ which is 0.83’ above the bottom of the gallery system.  It appears to be the intent is to simply provide the Water Quality Volume in the stormwater practice and thus pollutant load reductions will be met per language in the 2024 Manual which is  “Achieving these minimum required load reductions for sediment and nutrients is assumed to provide adequate reductions of other stormwater pollutants including floatable materials. However, it is important to note that if the full retention goal (i.e., Required Retention Volume) is met, then it is assumed pollutant reduction is also achieved and individual pollutant calculations are not necessary.” 
23. The above statement is not supported by science for the following reasons:

a. Treatment Processes: Effective removal relies on specific physical, chemical, and biological processes occurring within the practice, such as sedimentation, filtration, adsorption, and microbial action. Holding the water simply provides the opportunity for these processes to work.
b. Design and Maintenance: The specific design of the practice (e.g., detention pond, rain garden, permeable pavement) and its ongoing maintenance are vital for ensuring these processes function correctly. Clogged systems or short-circuiting flow paths can drastically reduce efficiency, even if the total volume is captured.
c. Pollutant Characteristics: Different pollutants behave differently. Suspended solids often settle out well, while dissolved nutrients (like nitrogen and phosphorus) or certain chemicals might require specialized treatment components or longer retention times for effective removal.
d. Storm Dynamics: The WQV is typically designed for a specific "design storm" (e.g., the first flush or a 90% storm event) [1]. Larger or more intense storms may overwhelm the system, resulting in bypass or reduced treatment efficiency for the excess volume. 
e. Many stormwater practices found in the 2024 CT DEEP Storm Water Quality Manual are incapable of providing the high level of reduction required.   As an example, a Dry Detention Basin is rated by CT DEEP to have Moderate TSS removal and low TP and TP removal, so it does not matter how much water is held in a Dry Detention Basin, the required pollutant load reductions will never be met as the system cannot provide them.
24. No invert elevations have been provided for any of the 2’ x 2’ particle separators.

25. Discharge from the southeasterly detention system is being directed to four rows of level spreaders.  The invert elevations of all four rows of level spreaders are incorrect.

26. Two of the level spreader rows go under the curbing along the edge of the driveway, so they will not function as intended.

Sheet C-3.2:  No comment on this sheet.

Sheet C-4.1:

27. Two temporary sediment traps are shown on the plan.  The contours for the temporary sediment trap are not labeled so the volume of the trap cannot be confirmed.  
28. The siltation fence along the north and south side of the site shows perpendicular contours which is wrong.   This will result in concentrated flow along the fence of the siltation fence and can cause overwhelming of the eastern siltation fence barriers.

Sheet C-4.2:

29. The construction sequence is very simplistic and is not adequate for a project of this size.   The sequence also does not follow the form and content as specified in the CT DEEP 2024 Guidelines for Soil Erosion and Sediment Control.
30. No details have been provided for the temporary sediment traps or the diversion swales with check dams.

Sheet C-5.1:
No comments on this sheet.

Sheet C-5.2:
No comments on this sheet.

Sheet C-6.1: 

31. No inspection ports are shown for the underground gallery systems.

32. No detail of the proposed level spreader has been provided.

Sheet C-6.2:
No comment on this sheet.

Sheet C-6.3:


33. There is a detail for a dumpster fence on this sheet, however, no dumpster is shown on the site plan.

Engineering Report:

34. The routing analyses for both underground detention systems are not valid as the designer is not using field observed infiltration rates.  This applies to the peak rates of runoff as well as increased runoff volumes.
35. The lack of appropriate infiltration testing also renders the drawdown calculation invalid.

36. Also, the claim of meeting the groundwater recharge volume is not valid because o the lack of appropriate infiltration testing.

37. No pollutant loading analysis has been provided that will demonstrate with calculations that non-point source pollutant loads will be reduced to meet the CT DEEP requirements.
A copy of my professional resume is being submitted for the record.





Respectfully submitted,






Trinkaus Engineering, LLC
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Steven D. Trinkaus, PE

APPENDIX “A”
Discussion of Environmental Impacts due to increased pollutant loads

The most common pollutants which are found in non-point source runoff are listed below.

Typical Non-point Source Pollutants:

· Trash and Litter

· Total Suspended Solids

· Excess Nutrients (Nitrogen and Phosphorus), and Dissolved Inorganic Nitrogen

· Metals

· Total Petroleum Hydrocarbons

· De-icing Agents

· Thermal Impacts

· Pathogens and Viruses

Litter and Trash


Litter and trash will not directly cause a toxic impact on the environment; the presence of litter is an aesthetic issue that is not well received by the public.  Additionally, litter and trash can become a food source for rats and other undesirable animals which can potentially cause public health issues.

[image: image5.jpg]



Figure 5.1.1 - Trash along a waterbody (Norwegian SciTech News)

Total Suspended Solids (TSS)


Total Suspended Solids are fine soil particles, such as silts and clay which are dissolved in water.   In excessive amounts it causes turbidity in water.  The turbidity blocks light in the water column, which causes reduced photosynthesis, which in turn reduces the oxygen levels in the water.   Coarse and fine sediments can clog the gravel substrate in breeding streams thus affecting the biological community’s ability to reproduce.  Common sources of TSS and sediment are runoff from construction sites, winter sanding operations, airborne dust via atmospheric deposition and decomposition of organic matter, such as leaves.  Turbidity is measured as nephelometric turbidity units (NTU).   A range of turbidity levels are shown in Figure 5.1.2 below.  
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Figure 5.1.2 - Range of turbidity in water samples

Nutrients


Phosphorus and nitrogen are commonly found in non-point runoff with the primary source being lawn fertilizers.  A secondary, but more important source of phosphorous and nitrogen is atmospheric deposition on impervious surfaces.   It is well documented in professional literature that atmospheric deposition of nitrogen and phosphorous is a substantial amount of nutrients in post-development runoff.  Atmospheric deposition is responsible for 55% of the total nitrogen, 15% of total phosphorous in post-development runoff.  

Excessive levels of phosphorus in freshwater systems are a concern as this increased phosphorus, both as particulate and soluble forms are responsible for excess growth of non-native aquatic plants and algae in lakes.   As a result of increased nutrient loads, toxic algae blooms are becoming more prevalent in lakes in Connecticut.   These toxic algae blooms have resulted in beach closures as exposure to the algae blooms can cause adverse health issues in humans.  

A further problem occurs when the non-native plants die in the water.  The decomposition process of organic matter removes oxygen from the water column, thus reducing oxygen levels in the water.   The reduced oxygen levels in the waterbody can result in fish dying.   

Nitrogen, in its many forms, is a direct human health hazard and an indirect hazard in some areas where it leads to the release of arsenic from sediments.  While not a major concern for freshwater systems, nitrate can cause environmental impacts in tidal regions, even though the source of nitrate can be far away from coastal regions.  Sources of nutrients are organic and inorganic fertilizers, animal manure, biosolids and failing sewage disposal systems which result in a surface discharge of effluent.

[image: image7.jpg]



Figure 5.1.3 - Phosphorus impacts on a freshwater pond
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Figure 5.1.4 - Impacts of dissolved inorganic nitrogen (www.yourgreenpal.com)
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Figure 5.1.5 - Impacts of nitrogen and phosphorus on aquatic systems

Metals


Metals in non-point source runoff are very toxic to aquatic life at low concentrations.  The adverse effects of metals are significant for both aquatic and human health.  Many metals can bioaccumulate in the environment, which can affect higher living organisms, such as humans.  This condition occurred with mercury in tuna fish in the ocean years ago.  While the concentration of zinc or copper in stormwater generally is not high enough to bother humans, these same concentrations can be deadly for benthic aquatic organisms.  Many microorganisms in soil are especially sensitive to low concentrations of cadmium.  Zinc, Copper, and Cadmium found in non-point source runoff result from the movement and wear and tear of automobiles on our roadways.  The primary sources of metals are from vehicle brake pads and tires.  Components of homebuilding such as metal roofs, gutters and downspouts can also be sources of metals in stormwater.

Of the above discussed metals, zinc and copper are the two metals which are found dominantly in non-point source runoff.  Metals commonly bind themselves to sediment and organic matter in stormwater and thus are transported to the receiving waters.  
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Figure 5.1.6 - Primary source of zinc (automobile brake pads)

Hydrocarbons


Total Petroleum Hydrocarbons (TPH) are highly toxic in the aquatic environment, especially to aquatic invertebrates.  The primary sources of petroleum hydrocarbons are oil, grease drops from an automobile, gas spills, and vehicle exhaust.  Polycyclic Aromatic Hydrocarbons (PAHs) are also toxic to aquatic life.   PAHs can be discharged into the environment by using coal tar asphalt sealants, commonly used by homeowners on residential driveways.  The movement of vehicles or people walking over the sealed driveway can release dust particles containing PAH, which can then be washed off with the next rainfall into the stormwater management system.   PAHs are also generated by the burning of fossil fuels, and the airborne particles are then deposited by atmospheric deposition on an impervious surface, especially large flat roof areas.  When it rains, the accumulations of PAHs due to atmospheric deposition are carried off in the stormwater.
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 Figure 5.1.7 - Petroleum Hydrocarbons in Stormwater

De-icing Agents


In the past fifteen years, it has been common for states and municipalities to use deicing agents on roads prior to a snowfall event to prevent the snow from sticking to the road surface.   These de-icing agents are applied in a liquid form called brine.   The brines can consist of Sodium Chloride, Calcium Chloride, Magnesium Chloride and Potassium Chloride.  Sodium Chloride is the most common deicing agent due to its availability and low cost.  According to the University of Minnesota Extension Group deicing agents will cause the following adverse environmental impacts:

1. Water Quality

a.    One teaspoon of salt will pollute 5 gallons of water.

b. Deicing agents will pollute the groundwater.

c.    Chloride in high amounts affects the oxygen levels and natural mixing of lakes and waterways and is toxic to fish, aquatic bugs and amphibians.

d. Excessive use of de-icing agents can degrade concrete, asphalt, and natural stone, and will corrode metals.

2. Plants and Soils

a.    Dried up brown needles and leaves.

b. Loss of foliage, buds, and branches.

c.    Premature plant death.

d. Sodium causes clay particles in soil to expand, increasing soil compaction, reducing water infiltration and making it harder for roots to grow.

e. High salinity can cause root damage and dehydration in many turfgrass species which result in yellowing death.
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Figure 5.1.8 - Application of deicing agents on road ( www.harmonydeicing.com)
Thermal Impacts

Impervious surfaces, such as roofs and paved areas, such as residential driveways can heat up during sunny days and hold onto this heat.   When rainfall occurs on these heated surfaces, the resulting runoff will have a highly elevated temperature resulting from the heat transference from the impervious surface to the runoff.  As this heated runoff is discharged into receiving water, the temperature of the receiving water is raised to a level which can exceed the temperature tolerance limits for fish and invertebrates, thus lowering their survival rates.   Elevated water temperatures will also contribute to reduced oxygen levels in the water.   While temporary spikes in temperature in cold water stream may not have an adverse impact on fish species, frequent or prolonged spikes in water temperature will have adverse impacts on fish species.
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Figure 5.1.9 - Fish kills due to increased thermal levels

Pathogens


Pathogens are bacteria and viruses, which can cause disease in humans.   Most pathogens are found in discharges from overflowing sanitary sewers or in combined sanitary/stormwater systems which is not applicable to the Town of Stonington.   In communities such as Stonington, the primary source of pathogens in stormwater is pet waste which is not picked up by dog walkers along roadways.  Dog poop which washes into a storm drain are the common source of both fecal coliform and enterococci bacteria which are used as indicators for the presence of pathogenic organisms, yet their presence does not mean a pathogen is present, just that there is a higher risk of being present.
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Figure 5.1.10 - Primary source of pathogens in stormwater


