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April 20, 2022 
 

Doreen Trimarchi 
19 Tunnel Road   
Newtown, Connecticut 06470-1242 
 
 RE: Wharton Warehouse Potential Stream & Wetland Impacts 
 
Dear Ms. Trimarchi: 
 
 As you requested, I have reviewed the information contained in the Inland Wetlands 
Commission February 9, 2022 minutes regarding the warehouse proposed by Wharton Equity 
Partners, LLC.  These minutes are posted at: https://www.newtown-ct.gov/inland-wetlands-
commission/minutes/inland-wetlands-commission-56. 
 
 The minutes included the January 18, 2022 Wetland Impact Assessment by Davison 
Environmental.  On page 4, of the assessment it is stated that runoff from proposed impervious 
surfaces will be treated with deep sumps, hydrodynamic separators and infiltration basins. 
 
 The graph below shows that infiltration is the most effective method of capturing nutrients 
before stormwater is discharged into aquatic resource areas.  Infiltration is also the most effective 
measure to control the toxics entrained in runoff and to maintain the groundwater recharge vital to 
wetland and stream ecosystems. 

mailto:Help@ceds.org
https://www.newtown-ct.gov/inland-wetlands-commission/minutes/inland-wetlands-commission-56
https://www.newtown-ct.gov/inland-wetlands-commission/minutes/inland-wetlands-commission-56
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 Unfortunately, there appear to be several issues that may compromise the effectiveness of 
the four infiltration basins proposed to treat warehouse runoff.  Additionally, downstream waters 
support a number of species uniquely sensitive to watershed development. 
 
 The most recent Connecticut Department of Energy & Environmental Protection (DEEP) 
Fish Community Data documented that wild brook trout were present a short distant downstream 
of the warehouse site in an unnamed tributary to Pond Brook.  Brook trout are highly sensitive to 
the impact of watershed development.   
 
 Additionally, the DEEP has determined that four plant species of State Special Concern are 
present in wetlands downstream of the warehouse site.   
 
 Even if infiltration basin effectiveness is not compromised, data is presented later in this 
letter documenting that the warehouse project will result in a substantial increase in watershed 
impervious area which may exceed the tolerance of these uniquely sensitive species. 
 
SOILS MARGINAL FOR INFILTRATION 
Chapter II-P3, of the 2004 Connecticut Stormwater Quality Manual, recommends soils belonging to 
Hydrologic Soil Group “A” for infiltration practices. 
 
 The Hydrologic Soil Groups of the general site area are shown in the first attachment to this 
letter. The two largest infiltration basins appear to be within the blue 84B and 85B soils very near 
the 47C soil boundary.  84B and 85B are Hydrologic Soil Group “C” and 47C soil is “C/D”. 
 
 Given these poor soil conditions the infiltration measures may not achieve a high degree of 
aquatic resource protection.  All three soils are fine sandy loams and may lack the high percent 
organic matter key to effective removal of pollutants entrained in runoff. 
 
LOW-IMPACT DEVELOPMENT PRACTICES NEEDED 
The proposed hydrodynamic separators are intended to remove sediment and some hydrocarbons 
from runoff before it is discharged to the infiltration basins.   
 
 Instead, runoff should first flow to practices described in the Low Impact Development Appendix 
to the Connecticut Stormwater Quality Manual.  Specifically, runoff from the proposed impervious 
surfaces should flow to Low-Impact Development (LID) practices such as bioretention.  Each 
should drain no more than a half-acre, which greatly reduces the likelihood of failure.  The mulch 
and highly organic soil mixture of bioretention facilities would have a higher pollutant removal 
capability compared to the hydrodynamic separators.  The bioretention facilities may compensate 
for any lack organic matter (and pollutant attenuation capacity) in the fine sandy loam soils beneath 
the proposed infiltration basins. 
 
WILD BROOK TROUT AT RISK 
On the next page is a map provided by Brian Eltz, Senior Fisheries Biologist, Coldwater Program, 
CT DEEP Fisheries Division. 
 
 The map below shows that wild Brook Trout (Salvelinus fontinalis) were present in an 
unnamed tributary to Pond Brook downstream of the warehouse site at the time of the most recent 

https://cteco.uconn.edu/projects/fish/index.htm
https://portal.ct.gov/-/media/DEEP/water_regulating_and_discharges/stormwater/manual/CH11IPP3pdf.pdf
https://ceds.org/aquatic/#hsg
https://portal.ct.gov/-/media/DEEP/water/nps/swgp/lidapdxctstormwatermanualpdf.pdf
https://portal.ct.gov/-/media/DEEP/water/nps/swgp/lidapdxctstormwatermanualpdf.pdf
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sampling.  I added the warehouse site location to the map.  Brook trout may have been present 
further upstream, closer to the warehouse site, but these waters may not have been sampled. 
 
 Wild Brook trout are highly sensitive to watershed land use changes.   
 
SPECIES OF STATE SPECIAL CONCERN ARE ALSO AT RISK 
On the next page is the Newtown, CT Natural Diversity Data Base (NDDB) Areas map.  This map 
shows locations within Newtown that may support State or Federally listed species.  These species 
tend to be rare because they require pristine habitats and tend not to do well as development and 
other factors degrade habitat quality.  I added an enlargement of the portion of the map covering the 
warehouse and NDDB site as an inset to the map on the next page. 
 
  While the January 18, 2022 Wetland Impact Assessment by Davison Environmental states 
that an NDDB area does not overlap the site, the assessment makes no mention of the NDDB area 
downstream of the proposed warehouse site or the presence-absence of the wild Brook Trout 
population.   
 
 I submitted a request to the Department of Energy & Environmental Protection (DEEP) 
inquiring about State or Federal Listed species associated with the NDDB area.  In their April 7, 
2022, response (see attached letter) to this request, DEEP noted that the following plant species of 
State Special Concern were present in the NDDB downstream of the warehouse site: 

• Asclepias purpurascens, Purple milkweed 
• Cardamine douglassii, Purple cress 
• Carex trichocarpa, Hairy-fruited sedge 
• Platanthera flava var. herbiola, Pale green orchid 
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IMPERVIOUS AREA & SENSITIVE AQUATIC COMMUNITIES 
I have been credited with publishing one of the first studies of the relationship between watershed 
development (impervious area) and aquatic resource health, Urbanization & Stream Quality Impairment: 
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1752-1688.1979.tb01074.x.  Over the past four 
decades a large number of other researchers have confirmed that watershed land use changes 
degrade aquatic ecosystem health.   
 
 One of the best compilations of this research is the Center for Watershed Protection report 
Impacts of Impervious Cover on Aquatic Systems: https://owl.cwp.org/mdocs-posts/impacts-of-
impervious-cover-on-aquatic-systems-2003/.  This report shows that sensitive stream communities, 
such as those supporting wild Brook Trout populations, begin to decline when as little as 2% of a 
watershed is covered by buildings, parking lots and other impervious surfaces.  Highly sensitive 
wetlands, such as those in the downstream NDDB, may decline with 4% watershed imperviousness.  
Less sensitive wetlands and streams decline at 8% to 10% impervious area.  In the Connecticut 
Watershed Response Plan for Impervious Cover, the stream quality degradation threshold is given as 12% 
watershed impervious cover. 
 

https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1752-1688.1979.tb01074.x
https://owl.cwp.org/mdocs-posts/impacts-of-impervious-cover-on-aquatic-systems-2003/
https://owl.cwp.org/mdocs-posts/impacts-of-impervious-cover-on-aquatic-systems-2003/
https://portal.ct.gov/-/media/DEEP/water/IC/watershed_response_plan_for_IC/CTICResponsePlandocumentpdf.pdf
https://portal.ct.gov/-/media/DEEP/water/IC/watershed_response_plan_for_IC/CTICResponsePlandocumentpdf.pdf
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 The next section of this letter documents why the warehouse project is likely to cause an 
adverse effect as far downstream as the waters supporting the four plant species of State Special 
Concern and the wild Brook Trout population. 
 
WAREHOUSE & INCREASED IMPERVIOUS AREA 
As noted above, the threshold at which watershed impervious area will degrade aquatic resources 
ranges from 2% to 12%.   
 
 Accompanying this letter are two reports from the USGS StreamStats website.  Both reports 
provide the existing watershed drainage area and existing percent of watershed impervious at two 
points along the unnamed stream draining the warehouse site: 

• Where the stream flows beneath I-84, and 
• At the point where the unnamed stream enters the NDDB area near the Hawleyville 

Road crossing, which is where the wild Brook Trout population was found. 
 
 The attached reports show the existing imperviousness of the unnamed tributary at I-84 is 
3.5% and 10.7% at the NDDB. 
 
 According to the Zoning Table in the Overall Site Plan accompanying the February 9, 2022, 
Newtown Inland Wetland Commission minutes, the 112.5-acre site will be 16% impervious if the 
proposed warehouse is built.  In other words, the warehouse project will create 18 additional 
impervious acres.  As a result, the warehouse project would increase watershed impervious area at: 

• I-84 from the existing 3.5% to 25.2%, and 
• Within the NDDB area from the existing 10.7% to 24.8%. 

 
 This tremendous increase in watershed impervious area could pose a very substantial threat 
to the wild Brook Trout population and the four species of State Special Concern present in the 
waters downstream of the proposed warehouse site.  The impact could be substantial even if the 
four infiltration basins worked as designed.  However, at some point all stormwater management 
measures fail.  It may only take one failure at a critical time to eliminate a highly sensitive species. 
 
 I have attached my resume.  I can be reached at Rklein@ceds.org or 410-654-3021 for 
further detail. 
 
 
Sincerely, 
 
 
 
 
Richard D. Klein 

https://streamstats.usgs.gov/ss/
https://www.newtown-ct.gov/inland-wetlands-commission/minutes/inland-wetlands-commission-56
mailto:Rklein@ceds.org
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The soil surveys that comprise your AOI were mapped at 
1:12,000.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: State of Connecticut
Survey Area Data: Version 21, Sep 7, 2021

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Oct 5, 2018—Oct 14, 
2020

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.
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Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

3 Ridgebury, Leicester, 
and Whitman soils, 0 
to 8 percent slopes, 
extremely stony

D 8.7 5.6%

15 Scarboro muck, 0 to 3 
percent slopes

A/D 0.8 0.5%

45B Woodbridge fine sandy 
loam, 3 to 8 percent 
slopes

C/D 5.2 3.3%

45C Woodbridge fine sandy 
loam, 8 to 15 percent 
slopes

C/D 4.8 3.1%

47C Woodbridge fine sandy 
loam, 3 to 15 percent 
slopes, extremely 
stony

C/D 49.5 31.6%

62C Canton and Charlton 
fine sandy loams, 3 to 
15 percent slopes, 
extremely stony

B 4.8 3.1%

75E Hollis-Chatfield-Rock 
outcrop complex, 15 
to 45 percent slopes

D 2.6 1.6%

84B Paxton and Montauk 
fine sandy loams, 3 to 
8 percent slopes

C 16.0 10.2%

84C Paxton and Montauk 
fine sandy loams, 8 to 
15 percent slopes

C 6.7 4.3%

84D Paxton and Montauk 
fine sandy loams, 15 
to 25 percent slopes

C 6.3 4.0%

85B Paxton and Montauk 
fine sandy loams, 3 to 
8 percent slopes, very 
stony

C 27.8 17.7%

86C Paxton and Montauk 
fine sandy loams, 3 to 
15 percent slopes, 
extremely stony

C 15.6 9.9%

86D Paxton and Montauk 
fine sandy loams, 15 
to 35 percent slopes, 
extremely stony

C 0.1 0.1%

306 Udorthents-Urban land 
complex

B 7.9 5.0%

Totals for Area of Interest 156.8 100.0%
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Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are 
assigned to one of four groups according to the rate of water infiltration when the 
soils are not protected by vegetation, are thoroughly wet, and receive 
precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and 
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when 
thoroughly wet. These consist mainly of deep, well drained to excessively 
drained sands or gravelly sands. These soils have a high rate of water 
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These 
consist chiefly of moderately deep or deep, moderately well drained or well 
drained soils that have moderately fine texture to moderately coarse texture. 
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist 
chiefly of soils having a layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These soils have a slow rate of 
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when 
thoroughly wet. These consist chiefly of clays that have a high shrink-swell 
potential, soils that have a high water table, soils that have a claypan or clay 
layer at or near the surface, and soils that are shallow over nearly impervious 
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is 
for drained areas and the second is for undrained areas. Only the soils that in 
their natural condition are in group D are assigned to dual classes.

Rating Options

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified 

Tie-break Rule: Higher
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From: Eltz, Brian
To: RICHARD KLEIN
Subject: RE: Pond Brook Tributary Fisheries
Date: Tuesday, April 5, 2022 11:24:36 AM
Attachments: image002.png

image003.png
Pond Brook trib.PNG

Hi Richard,
 
Please see attached map of samples in that area.  The blue dot represents a wild brook trout stream
that crosses Rt. 25 (Hawleyville Rd.). 
 
Data can be downloaded from this site.
 
CT DEEP Fisheries Data (uconn.edu)
 
Brian
 
Brian Eltz
Senior Fisheries Biologist
Coldwater Program
CT DEEP Fisheries Division
Eastern District Headquarters
209 Hebron Road
Marlborough, CT 06447
(860) 424-3406
 

 
www.ct.gov/deep
 
Conserving, improving and protecting our natural resources and environment;
Ensuring a clean, affordable, reliable, and sustainable energy supply.
 
 
 

From: RICHARD KLEIN <rklein@ceds.org> 
Sent: Monday, April 4, 2022 10:44 AM
To: Eltz, Brian <Brian.Eltz@ct.gov>
Cc: eltz@ct.gov
Subject: Re: Pond Brook Tributary Fisheries

mailto:Brian.Eltz@ct.gov
mailto:rklein@ceds.org
https://cteco.uconn.edu/projects/fish/viewer/index.html
http://www.ct.gov/deep







79 Elm Street • Hartford, CT 06106-5127   www.ct.gov/deep          Affirmative Action/Equal Opportunity Employer 

April 7, 2022 
Richard Klein 
Community & Environmental Defense Services 
24 Greenshire Lane 
Owings Mills MD 21117 
rklein@ceds.org 

Project: Preliminary Assessment of Wetland and unnamed tributary to Pond Brook and 10 Hawleyville 
Road in Newtown, CT 
NDDB Preliminary Assessment No.: 202203837 

Dear Richard Klein, 

I have reviewed Natural Diversity Database maps and files regarding the area provided for a preliminary 
assessment of wetlands along unnamed tributary to Pond Brook and 10 Hawleyville Road in Newtown, 
Connecticut.  

According to our records there are reported populations of State Listed plant species that occur in the 
vicinity of this property. I have attached a list of species known from this area. We have not visited this 
site. Depending on the habitat available, these or other species may be present.  Please be advised that 
this is a preliminary review and not a final determination. A more detailed review will be necessary to 
move forward with any environmental permit applications submitted to DEEP for the proposed project. 
This preliminary assessment letter cannot be used or submitted with permit applications at DEEP. 
This letter is valid for one year. 

To better evaluate the property and to plan for activities that may enhance habitat or to prevent impacts to 
State-listed species, field surveys of the site should be performed by a qualified biologist(s) with the 
appropriate scientific collecting permits at a time when these target species are identifiable. A report 
summarizing the results of such surveys should include: 

1. Survey date(s) and duration
2. Site descriptions and photographs
3. List of component vascular plant and animal species within the survey area
(including scientific binomials)
4. Data regarding population numbers and/or area occupied by State-listed species
5. Detailed maps of the area surveyed including the survey route and locations of
State listed species
6. Conservation strategies or protection plans that indicate how impacts may be avoided for all
state listed species present on the site
7. Statement/résumé indicating the biologist’s qualifications. Please be sure when you hire a
consulting qualified biologist to help conduct this site survey that they have the proper experience
with target taxon and have a CT scientific collectors permit to work with state listed species for
this specific project.



 

 
The site surveys report should be sent to our CT DEEP-NDDB Program (deep.nddbrequest@ct.gov) for 
further review by our program biologists along with an updated request for another NDDB review. 
Incomplete reports may not be accepted.  
 
If you do not intend to do site surveys to determine the presence or absence of state-listed species, then 
you should presume species are present and let us know how you will protect the state-listed species from 
being impacted by this project. You may submit these best management practices or protection plans with 
your new request for an NDDB review. After reviewing your new NDDB request form and the 
documents describing how you will protect this species from project impacts we will make a final 
determination and provide you with a letter from our program to use with DEEP-Permits. 
 
Natural Diversity Database information includes all information regarding critical biological resources 
available to us at the time of the request. This information is a compilation of data collected over the years 
by the Department of Energy and Environmental Protection’s Natural History Survey, cooperating units 
of DEEP, landowners, private conservation groups and the scientific community. This information is not 
necessarily the result of comprehensive or site-specific field investigations. Consultations with the NDDB 
should not be substitutes for onsite surveys necessary for a thorough environmental impact assessment. 
The result of this review does not preclude the possibility that listed species may be encountered on site 
and that additional action may be necessary to remain in compliance with certain state permits. 
 
Please contact me if you have further questions at (860) 424-3378, or karen.zyko@ct.gov . Thank you for 
consulting the Natural Diversity Data Base. 
 
Sincerely, 
 
 
 
 
Karen Zyko 
Environmental Analyst 



Species List for NDDB Request 

E = State Endangered, T = State Threatened, SC = State Special Concern 
FE = Federally Endangered, FT = Federally Threatened 

Scientific Name  Common Name  State Status 
Vascular Plant     
  Asclepias purpurascens  Purple milkweed  SC 

Habitat: Dry soil (G & C 1991).  Roadsides, fields, borders of woods, on moist or dry soil (CT   
herbarium labels). Blooms Jun, Jul. 

     
  Cardamine douglassii  Purple cress  SC 

Habitat: wet shaded woods & swamps, frequently calcareous  (D&C). Blooming time: late 
March, Apr, early May 

     
  Carex trichocarpa  Hairy-fruited sedge  SC 

Habitat: Marshes and wet meadows (G & C, 1991); confined to western half of CT and mostly, 
but not exclusively calcareous. Mature fruits: Jun, Jul. 

     
 Platanthera flava var. herbiola  Pale green orchid  SC 

Habitat: Swamps, low woods, wet meadows, seeps.  Can be very abundant in open habitat 
where excavation of the topsoil has left behind exposed compact till.  Blooming time: Jun-Jul. 
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Richard D. Klein                    410-654-3021 
24 Greenshire Lane                         Help@ceds.org 
Owings Mills, Maryland 21117                       ceds.org 

 

 

 

QUALIFICATIONS 
LAND USE IMPACTS UPON 

RICHARD D. KLEIN            AQUATIC SYSTEMS 
 
EMPLOYMENT HISTORY 
 

COMMUNITY & ENVIRONMENTAL DEFENSE SERVICES 
 

1987-Present        President 
 

MARYLAND DEPARTMENT OF NATURAL RESOURCES 
 
1977-1987  Save Our Streams Program    Conservation Associate 
        Natural Resources Manager 
 
1973-1977  Water Quality Services Division   Conservation Associate 
 
1969-1973  Anadromous Fish & Stream Survey Project  Conservation Aide 
        Conservation Associate 
 
EXPERT TESTIMONY ON THE EFFECTS OF LAND DEVELOPMENT UPON AQUATIC SYSTEMS 
Though I am not certified as a biologist, chemist, engineer, or any other specific professional 
classification, my five decades of experience in evaluating the effects of land development upon 
aquatic systems have allowed me to qualify as an expert in circuit court, the Maryland Court of 
Special Appeals, and the following administrative bodies: 
 
Jurisdiction/Decision-Making Body      Case 
Anne Arundel Co., MD 
 Board of Appeals     Back Bay Beach Project 
       Chesapeake Terrace Rubble Landfill 
       Woods Landing II 
Baltimore Co., MD 
 Board of Appeals     Eck Property 
       Georges Transfer 
       Greystone Golf Course 
       Villa Julie College 
 Zoning Commissioner/Hearing Officer  Bridle Ridge 
       Burns Property 
       Glyndon Meadows 
       Glyn Garth 
       Greystone Golf Course 

Honeygo Rubble Landfill 
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Baltimore Co., MD continued 
       Locksley Conserve 

Magers Landing 
Cecil Co., MD 
 Board of Appeals     Old Line Village 
Charles Co., MD 
 Board of Appeals     St. Peters Church mining site 
 Board of County Commissioners   Chapmans Landing 
District of Columbia 
 Zoning Commission     Arkenderry Mews 
Dorchester Co., MD 
 Board of Appeals     Hunting Creek rubble landfill 
Easton, CT 
 Planning & Zoning Commission   Running Brook Farm 
 Conservation Commission    Running Brook Farm 
Howard Co., MD 
 Board of Appeals     Greenwood Place 
       Prince Property 
       Donaldson Funeral Home 
 Planning Board     Covenant Baptist Church 
Kent Co., MD 
 Board of Appeals     Eastern Shore Bible Church 
 Planning Board     Eastern Shore Bible Church 
       Bramble Contractor Yard 
King George Co., VA 
 Board of Supervisors     Hopyard Farm 
 Circuit Court      Guest et al v. Board of Supervisors 
 Department of Environmental Quality  King George landfill 
King County, WA 
 Hearing Examiner     Beaver Lake Estates II 
       Bordeaux at Beaver Crest 

Greens at Beaver Crest 
Norris Estates 

Louisa Co., VA 
 Board of Supervisors     Edgemar Rezoning Request 
Martha’s Vineyard, MA 
 Martha’s Vineyard Commission  Meeting House Golf Club 
Maryland  
 Office of Administrative Hearings   Villa Julie College 
 Maryland Wetlands Administration   Baldwins Choice 
       Riddle Farm 
Montgomery Co., MD 
 Planning Board     Marriott/Milestone Project 
       Residences at Great Falls 
 Zoning Hearing Examiner    VanGrack/McNeil Project 
       Miller Property 
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Pilesgrove Township, NJ 
 Planning Board     Point Airy Place 
Prince George’s Co., MD 
 Planning Board     The Woodlands Project 
       Schelford North Farm 
 Zoning Hearing Examiner    Cross Road Trail rubble landfill 
       Villages of Belmont 
Prince William Co., VA 
 Planning Board     Waverley 
Queen Anne’ County, MD 
 Board of Appeals     Days Cove Rubble Landfill 
 Board of County Commissioners   Rubble landfill zoning text amendments 
 Planning Board     Rubble landfill zoning text amendments 
Saint Mary’s Co., MD 
 Board of Appeals     Cedar Cove Marina Boatel 

Persimmon Rubble Landfill 
Renie Quade Property 
Woods at Myrtle Point 

 Board of County Commissioners   County solid waste plan 
First Colony 
Planning Commission First Colony 
Willowbrook 
Woods at Myrtle Point 

Tinicum Township, PA 
 Board of Supervisors     Quarry Valley Country Club 
Worcester Co., MD 
 Board of Appeals     Captains Pointe 
 Board of County Commissioners   Captains Pointe 
       Lighthouse Sound 
 
EDUCATION 
In 1973, I began pursuing a degree in environmental science so I could engage in professional 
level work within the Department of Natural Resources (DNR). After completing my first year 
of college it became apparent that DNR would permit me to perform professional level work 
regardless of academic credentials. At that point I elected to expand my knowledge of 
environmental science through independent study and the training provided through the 
Department. I did not complete a degree program. 
 
EXPERTISE GAINED THROUGH EXPERIENCE & OBSERVATION 
 
TRAINING 
While working under the supervision of DNR chemists, biologists, engineers, and other 
professionals, I acquired expertise in a wide range of methods for assessing the physical, 
chemical, and biological characteristics of aquatic systems. These systems included freshwater 
streams and rivers, ponds, lakes, reservoirs, wetlands, tidal waters, and groundwater. Following 
is a summary of the specific assessment methods I learned how to employ: 
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• Collection of water samples for chemical and bacteriological analysis; operation of 
various water quality meters including those designed to measure dissolved oxygen, 
stream flow, tidal currents, specific conductance, turbidity, pH, chlorine, chloride, 
fluorescence, and water/air temperature. I also learned how to operate weather 
monitoring equipment, well sampling equipment, data loggers and recorders, and robot 
water quality monitors. I spent several months analyzing water samples for chemical and 
bacteriological parameters in the DNR laboratory. 
 

• I was instructed in procedures for surveying streams, rivers, tidal waters, and lakes for 
factors which may affect fishery resources. These factors included pollution, discharges, 
stormwater runoff, erosion and sedimentation problems, fish migration barriers, sources 
of thermal pollution, stream shade and buffer deficiencies, livestock grazing effects and 
other agricultural impacts, construction site impacts, physical destruction of aquatic 
habitat, and a number of other factors. I employed these procedures in surveying nearly a 
thousand miles of Maryland streams, rivers, tidal waters and impoundments. 
 

• I was also instructed in procedures for collecting and identifying fish, aquatic insects, 
crustaceans, aquatic plants (including algae), shellfish, and other aquatic organisms. I was 
taught how to assess the condition of individual organisms and to use aquatic 
communities to assess the health and condition of streams, lakes, tidal waters, and other 
aquatic systems. 
 

• I learned how to study groundwater systems through monitoring wells and other methods. 
My responsibilities included sampling monitoring wells at landfills, sewage sludge 
disposal sites, wastewater treatment facilities, and other locations. 
 

• I was also instructed on proper procedures for designing and conducting various studies 
of aquatic systems. This included sampling station selection, quality control/quality 
assurance, data analysis, and interpretation of data results based upon Maryland water 
quality standards and various other criteria. I was also instructed on the preparation of 
reports on the findings of studies of aquatic systems. 

 
PROFESSIONAL RESEARCH & ACTIVITIES-DNR 
While I was with the Water Quality Services Division, I studied the quality of stormwater runoff 
from developed lands. This experience included sample collection, laboratory analysis, study 
design, and interpretation of the results. In 1978, I conducted my first independent professional 
study, which focused on the relationships between land development and the health of aquatic 
systems. The paper addressed the effect of land development upon groundwater recharge and 
base flow, water temperature, pollutant loadings, channel erosion, and the overall relationship 
between percent impervious area and the health of fish and macroinvertebrate communities. The 
results of my study were published in the scientific journal Water Resources Bulletin (15(4):936- 
952) under the title of Urbanization and Stream Quality Impairment. This paper serves as the 
primary basis for percent impervious area limits found in the Maryland Chesapeake Bay Critical 
Areas law and many local land use laws. My paper also served as one of the primary 
justifications for the two-acre lot exemption contained in the Maryland Stormwater Management 
regulations. 
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• I developed a method for quickly assessing the health of freshwater streams and rivers 

using aquatic insects, crustaceans, and other macroinvertebrates. 
 

• I managed 15 major DNR investigations of the effects of developed lands upon the 
quality of aquatic systems. These investigations utilized the macroinvertebrate 
assessment technique I developed. 
 

• I designed and managed a study of the effects of Savage River Reservoir upon the Savage 
River, in Garrett County, Maryland. The study was designed to assess the effects of the 
reservoir upon channel morphology (stream bed particle size distribution, channel width 
and depth), base flow, water depth and velocity distributions, and various facets of stream 
ecology, including effects upon aquatic insects, crustaceans, and fishery resources. I 
interpreted the data generated through the study and prepared the report of findings. 
 

• I conducted a study of the effects of Prettyboy and Loch Raven Reservoirs upon the 
temperature, chemistry, aquatic insects, and fishery resources of Big Gunpowder Falls. 
 

• I conducted studies of the temperature regime of streams and the effects of the following 
factors upon stream temperature: stormwater runoff from developed lands, absence of 
shading vegetation, effects of varying amounts of shade upon stream temperature, 
discharges of heated water from industrial activities, and impoundment effects. 
 

• I conducted a study of fish migration barriers formed by highway crossings in Maryland. 
 

• I managed a study of the effects of existing stormwater management ponds and lakes 
upon stream channel erosion. The study was carried out by DNR staff under my 
supervision. 
 

• I developed a program for training citizens to evaluate the quality of erosion and 
sediment control measures on construction sites. I supervised a number of large citizen 
inventories of erosion and sediment control quality at the county and watershed level. 
 

• I developed and managed the Gwynns Falls Restoration Campaign. This was the first 
attempt to restore a degraded suburban-urban stream in Maryland. It was a joint project 
of Baltimore County, the City of Baltimore, and the Maryland Department of Natural 
Resources. My duties included developing a watershed restoration plan, overseeing a 
$100,000 study to establish “before” conditions in the stream system, and managing the 
staff assigned to the project. I chaired the joint city, county, and DNR committee 
overseeing the campaign. 
 

• I was the author of the DNR handbooks entitled The Preservation & Enhancement of 
Stream Quality and The Restoration of Urban Streams. I also wrote DNR publications on 
the use of the Universal Soil Loss Equation and Manning’s equation for calculating land 
development effects upon flood water volumes. 
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• I designed and supervised the installation of eight stormwater infiltration structures. 
These were the first stormwater infiltration structures installed in an existing developed 
area in Maryland. 
 

• I compiled a review for DNR of the scientific literature of the effects of sediment 
pollution from agriculture, logging, mining, and construction activity upon aquatic 
systems. 
 

• I compiled another review of scientific literature for DNR entitled Effects of 
Urbanization Upon Aquatic Resources. 
 

• I was assigned the responsibility by DNR’s Tidewater Administration to develop habitat 
protection criteria for all of Maryland’s fish and shellfish resources. This responsibility 
included review of the scientific literature as well as coordinating research conducted by 
most of the agency’s other professional staff. The criteria covered physical habitat 
requirements along with temperature preferences and the lethal-sublethal effects of 
temperature, toxic substances, and all other environmental contaminants. 
 

PROFESSIONAL RESEARCH & ACTIVITIES: CEDS 
 
Since starting Community & Environmental Defense Services (CEDS) in 1987, I have evaluated 
the environmental effects of thousands of land development projects. Though most of these 
evaluations were performed at the request of citizen organizations, my clients have included 
development companies as well as local and state government. 
 

• I prepared watershed management plans for the following Maryland waterways: Cuckold 
Creek, Middle River, Town Creek, and the Saint Mary’s River. Much of each plan is 
devoted to the effects of current and future watershed development. 
 

• In 1990, I conducted a survey of 90 construction sites in the Chesapeake Bay watershed 
on behalf of the Chesapeake Bay Foundation. The purpose of the survey was to assess 
erosion and sediment control quality along with stormwater management measures. The 
results of the survey were presented in a book entitled Turning the Tide (Island Press). 
 

• Methods for assessing and minimizing the effects of land development upon aquatic 
systems were included in my book, Everybody Wins: A Citizen’s Guide to Development, 
which is published by the American Planning Association. 
 

• I prepared a guidance publication entitled Protecting the Aquatic Environment from The 
Effects of Golf Courses. The publication begins with a review of a study I conducted of 
11 golf courses in Maryland and Pennsylvania. Next, the scientific literature regarding 
the environmental effects of golf courses in reviewed. I then presented a number of 
recommendations for siting, designing, and managing golf courses to enhance the aquatic 
environment. The findings presented in my publication were cited in a literature review 
commissioned by the U.S. Golf Association, Environmental Issues Related to Golf 
Course Construction and Management. I wrote a chapter in the second edition of 

https://www.amazon.com/Turning-Tide-Saving-Chesapeake-Bay/dp/1559635495
http://www.amazon.com/Everyone-Wins-Citizens-Guide-Development/dp/0918286646
http://ceds.org/pdfdocs/GolfBook.PDF
http://ceds.org/pdfdocs/GolfBook.PDF
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Handbook of Integrated Pest Management for Turf and Ornamentals, which is published 
by the U.S. Environmental Protection Agency. The chapter is entitled Siting and Design 
Considerations to Enhance the Environmental Benefits of Golf Courses. The chapter is 
based upon my publication Protecting the Aquatic Environment from The Effects of Golf 
Courses. I presented by findings at a 1991 conference sponsored by the U.S. Golf 
Association and the Golf Course Superintendents Association of America. I also 
presented a paper at the 1991 New York State Turfgrass Conference and the 1991 
conference on golf courses held in Honolulu, Hawaii. A paper I wrote appeared in the 
March/April 1991 issue of the Green Section Record, which is published by the U.S. Golf 
Association. In 1991, I was retained by the Office of State Planning, State of Hawaii, to 
evaluate the potential environmental effects of three golf courses proposed for 
construction on the island of Oahu. I have conducted assessments of more than one 
hundred golf courses located throughout the United States. 
 

• I conducted a review of the scientific literature regarding the effects of boating activity 
and boating facilities upon the aquatic environment. The results of this review were 
presented in my publication The Effects of Boating Activity & Related Facilities Upon 
Tidal Creeks.  Recommendations contained in this publication were incorporated into a 
U.S. EPA guidance document entitled Guidance specifying management measures for 
sources of nonpoint pollution in coastal waters. The State of Maryland also adopted my 
recommendations as part of the marina regulations administered by the Tidal Wetlands 
Division of the Department of the Environment. 
 

• I wrote a 300-page book entitled How To Win Land Development Issues. This book 
guides citizens through a process for finding Equitable Solutions to development related 
concerns. 
 

• In 2010, I conducted a series of workshops throughout Maryland on the new 
Environmental Site Design requirements. More than 200 engineers, government officials, 
nonprofit staff and volunteers attended the workshops. 
 

• I designed, managed and wrote the reports for the: 
2015-2016 Greater Baltimore Construction Site Erosion Control Audit; and 
2016 Greater Baltimore Stormwater Best Management Practice Audit. 
 

PROFESSIONAL COMMITTEES 
I served as the County Executive’s representative on the Baltimore County Soil Conservation 
District. 
 
I served as a representative of the Department of Natural Resources on: 
 

• the 208 Technical Advisory Committee which oversaw the Nationwide Urban Runoff 
Project administered by the former Baltimore Regional Planning Council. 
 

• the subcommittee of the General Assembly that drafted the Maryland Stormwater 
Management Act. 

https://www.amazon.com/Handbook-Integrated-Pest-Management-Ornamentals/dp/0873713508
https://ceds.org/wp-content/uploads/2019/06/2015GBSESPReport.pdf
https://ceds.org/wp-content/uploads/2019/06/2016GBSBMPReport.pdf
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• the Instream Flow Committee of the Interstate Commission on the Potomac River Basin. 

 
• I served on the Acid-Rain Task Force convened by Trout Unlimited. 

 
• I served on the Golf and Environment Roundtable convened by the National Golf 

Foundation, the U.S. Golf Association other national golfing organizations, and a number 
of national environmental organizations. 
 

• I served on two committees formed by the Maryland Department of the Environment-the 
Solid Waste Accord and the Rubble Landfill Workgroup. 
 

• In 2016, I served on the USEPA Chesapeake Bay Program Best Management Practice 
Verification Committee. 
 

HONORS & AWARDS 
 
Environmental Excellence Award - Maryland Department of the Environment. 
Maryland Governor Schaefer’s Salute to Excellence. 
Outstanding Conservationist; Maryland State Game & Fish Protective Association. 
Conservation Award; Izaak Walton League of America. 
Certificate of Commendation; Tawes Award for a Clean Environment. 
The Joe Brooks Conservation Award; Maryland Chapter - Trout Unlimited. 
Outstanding Water Conservationist; Maryland Wildlife Federation. 
Gurney Godfrey Award; Maryland Fly Anglers. 
Certificate of Appreciation; Maryland Classified Employees Association. 
Outstanding Individual; American Planning Association - Maryland Chapter. 
 
PUBLICATIONS 
 
Urbanization and stream quality impairment. Water Resources Bulletin (now the JAWRA 
Journal of the American Water Resources Association) 15(4):948-963 
 
Everyone Wins: A Citizen Guide to Development. Planners Press, American Planning 
Association, Chicago, Illinois. 
 
How to Win Land Development Issues 
 
Critical Watershed Analysis: Tailoring Watershed Management Practices to Benefit Sensitive 
Aquatic Communities, presented at the Conference on Putting the LID (Low-Impact 
Development) On Stormwater Management, September 21 - 23, 2004, The Inn and Conference 
Center—Marriott, College Park, Maryland. 
 
Siting and design considerations to enhance the environmental benefits of golf courses. In: 
Handbook of Integrated Pest for Turf and Ornamentals, edited by Anne R. Leslie, U.S. 

https://www.researchgate.net/publication/229441270_Urbanization_and_Stream_Quality_Impairment_Water_Resources_Bulletin
http://www.amazon.com/Everyone-Wins-Citizens-Guide-Development/dp/0918286646
https://ceds.org/wp-content/uploads/2019/06/HTW.pdf
https://www.amazon.com/Handbook-Integrated-Pest-Management-Ornamentals/dp/0873713508
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Environmental Protection Agency, Washington, D.C. 
 
Protecting the aquatic environment from the effects of golf courses. Community & 
Environmental Defense Services, Post Office Box 206, Maryland Line, MD 21105. 
Enhancing the environmental benefits of golf courses. U.S. Golf Association Green Section 
Record March/April 1991 and presented at the 1991 Golf Course Superintendents Conference in 
Las Vegas, Nevada. 
 
Effects of sediment pollution upon the aquatic environment. Maryland Tidewater 
Administration, Tawes State Office Building, Annapolis, MD 21401. 
 
Effects of urbanization upon aquatic resources. Maryland Tidewater Administration, Tawes 
State Office Building, Annapolis, MD 21401. 
 
The effects of boating activity and related facilities upon tidal creeks in Maryland. Community 
& Environmental Defense Services, Post Office Box 206, Maryland Line, MD 21105. 
 
Restoration of Urban Streams, Maryland Tidewater Administration, Tawes State Office 
Building, 
Annapolis, MD 21401 
 
Preservation & Enhancement of Stream Quality, Maryland Tidewater Administration, Tawes 
State Office Building, Annapolis, MD 21401. 
 
2015-2016 Greater Baltimore Construction Site Erosion Control Audit;  
 
2016 Greater Baltimore Stormwater Best Management Practice Audit. 
 
A number of my other publications and training materials are available at: 
https://ceds.org/publications/ 
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