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Trinkaus Engineering, LLC    
114 Hunters Ridge Road 

Southbury, Connecticut   06488 

203-264-4558 (ph & fax) 

E-mail:  strinkaus@earthlink.net 

http://www.trinkausengineering.com 

 

     

May 14, 2018 

 

Mr. Gary Zahornasky, Chairman 

Inland Wetlands Commission 

Town of Shelton 

54 Hill Street 

Shelton, Connecticut    06484 

 

 

    Re: Towne Center at Shelter Ridge 

     Bridgeport Avenue 

     Shelton, Connecticut 

 

Dear Mr. Zahornasky and Members of the Inland Wetlands Commission, 

 

This is a follow up civil engineering review of the revised plans and reports 

submitted by the applicant for the Shelter Ridge Project.   These revised plans do not 

change my professional opinion stated at the February 22, 2018 public hearing that the 

project will have significant environmental impacts to wetlands and watercourses on the 

subject property as well as those which are downgradient. 

 

Response to applicant’s rebuttal at the March public Hearing: 

 

1. The counsel for the applicant questioned issues raised in my initial letter about 

wetland impacts which would occur because of this proposal.  After this response 

section a breakdown of adverse water quality impacts associated with non-point 

source pollutants which will be generated by this project because of the large 

extents of impervious area and the inadequacy of the stormwater management 

system to reduce these pollutant loads. 

2. It was stated by the applicant’s engineer that runoff directed to the many 

underground Cultec systems will infiltrate into cracks into the bedrock, thus 

reducing runoff volumes.   This is not correct as stated below: 

a. According to information stated on pages 11-S12-1 and 11-S12-2 of the 

2004 CT DEP Storm Water Quality Manual, underground detention 

systems must be in soils with a minimum acceptable field measured 

infiltration rate of 0.3”/hour.   It further states that this requirement 

generally restricts application to soils of NRCS Hydrologic Soil Group A 

and possibly some Group B soils.   Infiltration into bedrock is not 

mailto:strinkaus@earthlink.net
http://www.trinkausengineering.com/
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permitted by the manual, so the proposed design is in violation of the 

criteria set forth in the 2004 Manual. 

b. The direct discharge of non-point source pollutants directly into bedrock 

will pollute the groundwater which is used by residential wells in the area. 

c. Furthermore, for all types of Infiltration Practices (page 11-P3-3), it is 

stated “The bottom of the infiltration facility should be located at least 3 

feet above seasonally high-water table or bedrock, as documented by on-

site soil testing.”   As the applicant has NOT performed on-site soil 

testing, this separation cannot be verified. 

d. Based upon a review of the existing grades, proposed grades and depth of 

the Cultec systems, many of these systems will be in bedrock or in filled 

areas.   The following table provides a quick summary for all the proposed 

Cultec systems.   It is important to point out that without appropriate soil 

testing as required by the DEP 2004 Manual, the claims stated by the 

applicant regarding infiltration and compliance with the DEP Manual are 

completely unsupported and invalid. 

 

Table showing depths of Cultec systems in relation to existing grade 

System Ex. Grade 

range 

Prop. Grade 

range 

Bottom 

of Cultec 

Cut below 

Ex. Grade 

Fill above 

Ex. Grade 

D1 210’-232’ 221’-231’ 215.5’ -16.5’ +5.5’ 

B3b 226’-240’ 232’ 223’ -3’ to -17’  

E7 247’-256’ 238’ 232’ -15’ to -24’  

G1 176’-194’ 194’ 187’ -7’ +11’ 

F1 166’-192’ 180’-190’ 173’ -19’ +7’ 

E8 245’-268’ 192’-198’ 185’ -60’ to -83’  

E3b 280’-286’ 280’ 173’ 7’ to -13’  

E2 300’-314’ 306’-308’ 299’ -1’ to -15’  

H1 184’-208’ 196’ 190’ -18’ +6’ 

3 

(N.DW) 

202’-212’ 184’ 176’  -26’ to -36’  

E6 284’-292’ 293’ 286’ -6’ +2’ 

B3a 272’-300’ 292’-294’ 289’ -11’ +17’ 

E4 314’-326’ 315’ 307.5’ -6.5’ to -

18.5’ 

 

A3a 330’-338’ 332’-336’ 328’ -2’ to -10’  

I1 332’-366’ 342’ 334.5’ -31.5’ +2.5’ 

E1 322’-340’ 340’ 325.5 -14.5’ +3.5’ 

      

 

d. The applicant now proposes two rain gardens near the Buildings shown in 

the southwest portion of Parcel D.   The larger one is located more than 

12’ below existing grade (would likely be in bedrock).  There are no 

elevations provided for the second one, so it cannot be determined the 

relationship of the rain garden to original grade.  This is clearly a case of 
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“Green Washing” where green stormwater systems are added to a plan to 

imply that it is GREEN yet will not work. 

e. There are no details for the grass swales or the rain gardens proposed on 

Parcel D.   

f. There is no fill specification provided on the plan for material to be used 

under the Cultec systems.   There is a requirement in a note that the fill 

material under a Cultec be compacted to 92% Proctor Density, but without 

knowing the particle size distribution of the material, it cannot be 

ascertained if this is appropriate.  There is a specification for fill to be used 

as “embankment” material.    

3. The applicant stated that the intervenors had not shown what the adverse impacts 

of increased runoff volumes and increased non-point source pollutants loads 

would be on wetland and watercourses.  Standard detention systems which only 

focus on peak rate attenuation while reducing the peak rate for post-development 

conditions, also greatly extends the duration of flow out of the detention system 

and as well as the increased flow duration in receiving watercourses and wetlands.   

The increased duration of flow at the nominal water surface elevation in a natural 

stream causes adverse physical changes to the stream channel morphology.  These 

changes are stated below: 

a. Erosion of the watercourse banks at and below the nominal water surface, 

b. The collapsing of the upper part of the channel bank due to the erosion of 

the material below the top of the channel bank, 

c. The loss of stream bank vegetation which increases the potential of 

additional erosion of the channel bank, 

d. The resultant deposition of the eroded material further downstream on the 

gravel substrate of the stream.  When the gravel substrate of a stream gets 

clogged with fine sediments, it prevents benthic organisms from breeding 

in the gravel substrate.   The loss of benthic organisms, which are the 

bottom of the food chain will then affect viability of the higher species in 

the stream. 

The two photos below clearly demonstrate the adverse impact of increased 

runoff volumes on watercourses.   In the first photo, this bank erosion was 

caused by the direct discharge from a detention basin which was solely 

designed for peak rate attenuation. 
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 Stream Channel Impact from increased runoff volumes (S. Hayden photo) 

 

 The photo shows the long-term bank erosion and loss of vegetation because of 

increased runoff volumes being discharged to a naturally occurring stream channel. 

 

 
Stream Channel Impacts (R.Claytor file photo) 

 

Documented Water Quality Impacts from Non-Point Source Pollutants: 

 

The water quality impacts associated with storm water runoff is called non-point 

source pollution.  The United States Environmental Protection Agency defines non-point 

source pollution as follows: 

“Non-point source (NPS) pollution, unlike pollution from industrial and sewage 

treatment plants, comes from many diffuse sources. NPS pollution is caused by rainfall or 

snowmelt moving over and through the ground. As the runoff moves, it picks up and 
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carries away natural and human-made pollutants, finally depositing them into lakes, 

rivers, wetlands, coastal waters, and even our underground sources of drinking water.” 

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

Sediment and Total Suspended Solids (TSS), Total Nitrogen (TN), Total Phosphorus 

(TP), Metals, such as Zinc (Zn) and Copper (Cu), Hydrocarbons, Thermal Impacts, 

Oxygen demanding substances and Pathogens.    Each pollutant and its impact on the 

natural environment are stated below. 

 

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 ability to 

reproduce.  Common sources of TSS and sediment are runoff from construction sites, 

winter sanding operations, atmospheric deposition and decomposition of organic matter, 

such as leaves.  Turbidity is measured as NTU.   A range of turbidity levels are shown in 

Figure 2.4.5 below. 

 

 

Range of Turbidity in water samples 

 

Nutrients 

 Phosphorus and nitrogen are commonly found in non-point runoff with the 

primary source being lawn fertilizers.  Excessive levels of phosphorus in fresh water 

systems are a concern as this nutrient cause’s excess growth of non-native aquatic plants 

and algae in lakes.   Because of increased nutrient loads, toxic algae blooms are 

becoming more prevalent in lakes in Connecticut, including Bantam Lake.   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 algae dies off, 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 kills.   Nitrogen, in the form of nitrate, is a direct human health hazard and 

an indirect hazard in some areas where it leads to a release of arsenic from sediments.  

While not a major concern for freshwater systems, nitrate can cause environmental 
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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, bio 

solids and failing sewage disposal systems. 

 

Phosphorus impacts on a freshwater pond 

 

 

Metals 

 Metals in non-point source runoff are very toxic to aquatic life.  The adverse 

effects of metals are far reaching for both aquatic and human health.  Many metals can 

bio accumulate in the environment, which can affect higher living organisms.  While the 

concentration of zinc or copper in stormwater generally is not high enough to bother 

humans, these same concentrations can be deadly for 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. 

 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.  Since natural rainfall is slightly acidic, metal roofs or components on the roof 

can be a significant source of the zinc or copper concentrations in stormwater. 



7 

 

 

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 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. 

 

 

  Petroleum Hydrocarbons in Stormwater 
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Thermal Impacts 

Impervious surfaces, such as roofs and moderately sized 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 because of the heat transference from the impervious surface to the runoff.  

As this heated runoff is discharged into receiving waters, 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. 

 

 

Fish kills due to increased thermal levels 

 

 

 

Biological Oxygen Demand (BOD) and Chemical Oxygen Demand (COD) 

 Biochemical oxygen demand (BOD) is the amount of dissolved oxygen needed by 

aerobic biological organisms to break down organic material present in a given water 

sample at certain temperature over a specific time. The BOD value is most commonly 

expressed in milligrams of oxygen consumed per liter of sample during 5 days of 

incubation at 20 °C and is often used as a surrogate of the degree of organic pollution of 

water.  Dissolved oxygen depletion is most likely to become evident during the initial 

aquatic microbial population explosion in response to a large amount of organic material. 

If the microbial population deoxygenates the water, however, that lack of oxygen 

imposes a limit on population growth of aerobic aquatic microbial organisms resulting in 

a longer-term food surplus and oxygen deficit. 

 Chemical oxygen demand (COD) is the total measurement of all chemicals in the 

water that can be oxidized. Total Organic Carbon (TOC) is the measurement of organic 

carbons.  The chemical oxygen demand test procedure is based on the chemical 

decomposition of organic and inorganic contaminants, dissolved or suspended in water. 

The result of a chemical oxygen demand test indicates the amount of water-dissolved 

oxygen (expressed as parts per million or milligrams per liter of water) consumed by the 

contaminants, during two hours of decomposition from a solution of boiling potassium 
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dichromate. The higher the chemical oxygen demand, the higher the amount of pollution 

in the test sample. 

 Both BOD and COD are surrogates for the direct measures of specific pollutants 

found in non-point source runoff. 

 

 

 Impacts of Nitrogen and phosphorus on aquatic systems 

 

New Comments: 

 

1. There are no provisions for the management of snow on the site.   It has been well 

documented in professional literature that snow stockpiles contain high levels of 

pollutant loads, particularly metals and hydrocarbons, which are released into the 

environment when the stockpile melts. 

2. The use of deicing agents on the directly connected impervious areas also has not 

been addressed.   Deicing agents, particularly chlorides will have adverse impacts 

on water quality and aquatic species, specifically amphibians.  Information of 

these adverse aquatic impacts are found in the two documents cited below and 

appended to this report. 

a. Water Quality Implications and the Toxicological Effects of Chloride 

Based Deicers (Environmental Sustainability in Transportation 

Infrastructure by ASCE), 

b. Direct and Indirect Impacts of Urbanization on Wetland Quality, Wetlands 

& Watersheds Article #1 by the Center for Watershed Protection (pages 

22 – 50). 

3. This project will require the General Permit for the Discharge of Stormwater and 

Dewatering Wastewaters from Construction Activities from the CT DEEP.   Post-

development stormwater requirements of the “General Permit” below were taken 

directly from the Permit on DEEP website.  The General Permit mandates the use 

of Low Impact Development (LID) systems to address these requirements.  As 

submitted, this project does NOT comply with the requirements of the General 

Permit.  The General Permit requires the retention of the full Water Quality 

Volume on the site as well as the utilization of Low Impact Development Runoff 

Reduction practices to achieve this retention requirement.   The applications fail 
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to achieve these requirements.   The following is an excerpt from the Construction 

General Permit from CT DEEP. 

 

(C) Post-Construction Stormwater Management  

The Plan shall include a narrative and drawings of measures that will be installed during 

the construction process to minimize the discharge of pollutants in stormwater 

discharges that will occur after construction operations have been completed. Post-

construction stormwater management measures shall be designed and implemented in 

accordance with the Stormwater Quality Manual, the DOT Qualified Products List or as 

approved by the commissioner or his/ her designated agent in writing. Unless otherwise 

specifically provided by the commissioner in writing, or authorized by another state or 

federal permit, structural measures shall be placed on upland soils. The Plan shall 

include provisions to address the long-term maintenance of any post-construction 

stormwater management measure installed.  

(i) Post-Construction Performance Standards 

The permittee shall utilize runoff reduction practices (as defined in Section 2) to 

meet runoff volume requirements based on the conditions below. For sites unable to 

comply with these conditions, the commissioner, at the commissioner’s sole discretion, 

may require the submission of an individual permit in lieu of authorization under this 

general permit.  

(a)Redevelopment  

For sites that are currently developed with an effective impervious cover of forty 

percent or more and for which the permittee is proposing redevelopment, the permittee 

shall design the site in such a manner as to retain on-site half the water quality volume 

(as defined in Section 2) for the site and provide additional stormwater treatment without 

retention for discharges up to the full water quality volume for sediment, floatables and 

nutrients to the maximum extent achievable using control measures that are 

technologically available and economically practicable and achievable in light of best 

industry practice. In cases where the permittee is not able to retain half the water quality 

volume, the permittee shall design the redevelopment to retain runoff volume to the 

maximum extent achievable using control measures that are technologically available 

and economically practicable and achievable in light of best industry practice. In such 

cases, additional stormwater treatment up to the full water quality volume is still 

required. Any such treatment shall be designed, installed and maintained in accordance 

with the Stormwater Quality Manual. If retention of the half the water quality volume is 

not achieved, the permittee shall submit a report to the commissioner describing: the 

measures taken to maximize runoff reduction practices on the site; the reasons why those 

practices constitute the maximum extent achievable; the alternative retention volume; 

and a description of the measures used to provide additional stormwater treatment above 

the alternate volume up to the water quality volume. In the case of linear redevelopment 

projects (e.g. roadway reconstruction or widening) for the developed portion of the right 

of way: (1) for projects that may be unable to comply with the full retention standard, the 

alternate retention and treatment provisions may also be applied as specified above, or 

(2) for projects that will not increase the effective impervious cover within a given 

watershed, the permittee shall implement the additional stormwater treatment measures 

referenced above, but will not be required to retain half of the water quality volume.  
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(b) Other Development  

The following performance standard applies to all sites that are currently undeveloped or 

are currently developed with less than forty percent effective impervious cover. For these 

sites, the permittee shall design the site to retain the water quality volume for the site. If 

there are site constraints that would prevent retention of this volume on-site (e.g., 

brownfields, capped landfills, bedrock, elevated groundwater, etc.), documentation must 

be submitted, for the commissioner’s review and written approval, which: explains the 

site limitations; provides a description of the runoff reduction practices implemented; 

provides an explanation of why this constitutes the maximum extent achievable; offers an 

alternative retention volume; and provides a description of the measures used to provide 

additional stormwater treatment for sediment, floatables and nutrients above the 

alternate volume up to the water quality volume. Any such treatment shall be designed, 

installed and maintained in accordance with the Stormwater Quality Manual. In the case 

of linear projects that do not involve impervious surfaces (e.g. electrical transmission 

rights-of-way or natural gas pipelines), retention of the water quality volume is not 

required as long as the post development runoff characteristics do not differ significantly 

from predevelopment conditions.  

(ii) Post-Construction Control Measures  

(a) Runoff Reduction and Low Impact Development (“LID”) Practices The site design 

shall incorporate runoff reduction practices, low impact development (“LID”) practices 

or other measures to meet the performance standards in subsection (i) above, promote 

groundwater recharge and minimize post-construction impacts to water quality. Please 

refer to Appendix B for additional guidance information.  

(b) Suspended Solids and Floatables Removal The permittee shall install post-

construction stormwater management measures designed to minimize the discharge of 

suspended solids and floatables (e.g. oil and grease, other floatable liquids, floatable 

solids, trash, etc.) from stormwater. A goal of 80 percent removal of the annual 

sediment load from the stormwater discharge shall be used in designing and installing 

stormwater management measures. The Plan shall provide calculations supporting the 

capability of such measures in achieving this goal and any third-party verification, as 

applicable, of the sediment removal efficiencies of such measures. This goal is not 

intended to limit local approval authorities from requiring a higher standard pursuant to 

local requirements.   

(c) Velocity Dissipation Velocity dissipation devices shall be placed at discharge 

locations and along the length of any outfall channel as necessary to provide a non-

erosive velocity flow to the receiving watercourse so that the natural physical and 

biological characteristics and functions are maintained and protected. 

 

Evaluation of proposed development on delineated inland wetlands and 

watercourses: 

 

1. The plan as proposed will result in significant increases in runoff volumes for all 

analyzed storm events.   The discharge of increased runoff volumes directed to the 

receiving inland wetlands and watercourses will result in adverse physical 

impacts.   These impacts include erosion of the wetlands and watercourses, and 

the downstream deposition of eroded sediments. 
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2. The proposed stormwater management system does not adequately reduce non-

point source pollutants, such as total suspended solids, total phosphorous, total 

nitrogen, metals, and total petroleum hydrocarbons to the receiving wetlands and 

watercourses.  These included pollutant loads will cause adverse changes to the 

chemistry of the receiving water.   It has been well documented in literature that 

many aquatic organisms are adversely affected by increased pollutant loads, 

particularly metals and hydrocarbons. 

3. The receiving wetlands and watercourses will be subject to increased thermal 

impacts generated by the significant increase of impervious area proposed by the 

applicant.   Cold water species, especially trout are highly susceptible to increased 

water temperatures which will cause die off the species. 

4. There are clearly feasible and prudent alternatives to the proposed stream/wetland 

crossings which would eliminate the direct adverse impact on these regulated 

areas which result from the installation of the culverts and filling.   As feasible 

and prudent alternatives do exist, then the proposed crossings as presented cannot 

be approved. 

 

Review of submitted documentation in support of the application: 

 

Stormwater Management Calculations: 

`The following comments from my February 10, 2018 have yet to be addressed:  #2, #3, 

#4, #5, #7(‘a’, ‘b’, ‘c’, ‘d’,), #8, #9, #10, #11, #12, and #13) 

 

General Site Plan Comments: 

 The following comments from my February 10, 2018 have yet to be addressed:  

#1, #2, #3, #4, #5, #8, #10, #11, #13, and #15. 

 

Erosion and sedimentation Control plans: 

The following comments from my February 10, 2018 have yet to be addressed:  #1, #2, 

#3, #5, and #7. 

 

Conclusion: 

 

 The recent modifications by the applicant do not address the adverse impacts to 

wetlands and watercourses on this site and adjacent properties because of both increased 

runoff volumes and pollutant loads which will result from this development.  The 

increased pollutant loads, particularly metals, hydrocarbons and chlorides will adversely 

affect the water quality in the receiving wetlands and watercourses and will result in 

negative impacts to aquatic species which resides in these wetland/watercourse systems.   

Additionally, as highlighted in this letter as well as my letter of February 10, 

2018, there are numerous technical deficiencies in the plans which will prevent the Inland 

Wetlands Commissions from being able to fully assess impacts to wetlands and 

watercourses on the site. 

 

Please contact my office with any questions.   
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     Sincerely, 

     Trinkaus Engineering, LLC 

 

      
     Steven Trinkaus, PE 
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