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February 23, 2021 
 
 
Town of North Haven 
Inland Wetlands Commission 
Memorial Town Hall 
18 Church St. 
North Haven, Conn.06473 
 
RE:  Inland Wetlands Application # 120-06 
            The Slate School-5100 Ridge Road-Nitrogen Dilution Analysis 
 
Dear Commission Members: 
 
This letter and attached information will serve to follow-up to and expand upon concerns raised in 
our January 25, 2021 letter to you on this matter. In particular, these concerns relate to the 
unrenovated sewage plume reaching the nearby wetland and introducing nitrogen and other 
pollutants to the wetlands. We suggested that there was a way to model these conditions using an 
established, well accepted technique that is contained in the referenced 2006 DEEP guidance 
document. Excerpts from pertinent sections of the document are attached and we have highlighted 
particular provisions that are on point. As we did in our prior letter, we call your attention to the 
applicability of the principles contained in the document which are clearly expressed in Section 1-
p. 2 of 12 as follows “…the underlying principles involved apply to all on-site systems, 
regardless of size.”  (Bold added) 
 
We understand that the applicant has submitted revised documents and a response to our comments 
that attempt to sidestep this matter by suggesting that the principles do not apply because of the 
size of the sewage disposal system which is clearly contrary to the statement contained in the 
document as quoted above. In light of this, the neighbors have requested that this office prepare a 
nitrogen dilution analysis and we have done so. The analysis follows the methodology 
recommended by DEEP and relies on the maps and other documents provided by the applicant. It 
is interesting to note that the example provided in the DEEP document uses a school as the land 
use further supporting the appropriateness of this method of analysis to this matter. Copies of the 
applicable sections of the DEEP methodology are attached along with our calculations.  
 
Our calculations indicate that the concentration of nitrate at the wetland is 32.4 mg/L which 
exceeds the DEEP target of 10 mg/L and, as in the DEEP example, indicates that there is 
insufficient dilution from infiltrated precipitation. Equally important in this instance is the 
concentration of the ammonium byproduct which can be toxic to aquatic life at concentrations as 
low as 1 mg/L.  
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We have shared this information with the Environmental Scientist, George Logan, who will 
provide an opinion of the significance of these concentrations relative to wetland impact. 
 
We appreciate the opportunity to present the neighbors’ concerns to you and trust that you will  
give them the consideration that they deserve. 
 
 
 
Sincerely, 
 
LOUREIRO ENGINEERING ASSOCIATES, INC. 

 
 
Clinton S. Brown II PE AICP 
Director 
 
Attachments 
 
Pc.Att’y. John Acampora w/att. 
     Att’y. John Parise w/att. 
     George Logan REMA w/att. 
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Nitrogen Dilution Analysis 
Source: 

Connecticut Department of Environmental Protection 
Bureau of Materials Management and Compliance Assurance 

Guidance for Design of Large-Scale On-Site Wastewater Renovation Systems 
February 2006 

 
Nitrogen Dilution Model 

Ngw = [(Qww x Nww) /(Qww + Qip)] 
 

where: 
Ngw =     nitrogen concentration in ground water at the point of concern, [M/V] 
Qww =     daily design volume of wastewater,  [L3]  
Nww =     nitrogen concentration in the wastewater reaching the ground water 
     = 60% of the raw wastewater total nitrogen concentration, [M/V] 
Qip =      daily volume of infiltrated precipitation, [L3] 
 
Also, 
Qip =       %I x Ae /100 
     where: 
     %I = percent infiltration, from Figure N-1 
     Ae =  effective infiltration area, = (Xd + Xu + XSWAS)(2y), [L2] 
 
As shown on Figure N-2, 
Xd =      longitudinal horizontal distance from the downgradient side of the SWAS   
     to the down gradient point of concern, measured parallel to the local direction 
     of ground water flow [L] 
Xu =      longitudinal horizontal distance from the up-gradient side of the SWAS to the  
     up gradient property line, measured parallel to the local direction of ground  
     water flow [L] 
XSWAS =  horizontal width of SWAS, measured parallel to the local direction of ground 
     water flow [L] 
y =      horizontal transverse distance from the point of concern on the longitudinal  
     centerline of nitrogen plume to the plume concentration contour = 10 mg/l  
     nitrogen, measured perpendicular to direction of local ground water flow,  
     obtained from Tables No. N-1A or Table N- 1B (by interpolation if  
     necessary) [L] 
Y =      horizontal transverse width of SWAS, measured perpendicular to direction of  
     local ground water flow [L] 
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Assumptions: 

a. Raw Wastewater has a total nitrogen concentration of 80mg/L 
b. Annual precipitation = 48 inches (equivalent to 0.13 inches/day) 

 
Calculations: 

a. From Fig N-1 (attached): 
CN = 70 (per MMI report and TR-55 manual for woods (good) with a hydrologic soil group 
C) 
Therefore, %I = 44%, or 0.44 

b. Nww =  0.60 x 80mg/L = 48 mg/L 
c. From Table No. N-1A (attached): y = 70’ 

 
 Ae = (Xd + Xu + XSWAS)(2y) 
  Xd = 69’ (closest downgradient point of concern – wetland)    
  Xu = 32’ (average distance to nearest upgradient edge of contributing  
   drainage area) 
  XSWAS = 4’ (system width) 
  y = 70’ 
 
 Ae = (69’ + 32’ + 4’)(2 x 70’) = 14,700 ft2 = 1,366 m2 
 

d. Qip = %I x Ae  / 100 
      = (0.44)(0.13 in/day)(2.54 cm/in)(1m/100cm)(1,366 m2) 
      = (0.44)(0.003 m/day)(1,366 m2) = 1.803 m3/day  
      = (1.803 m3/day) (1000 L/m3) = 1,803 L/day 

e. Qww = 990 GPD x 3.785 L/gal. = 3,747 L/day 
f. Qww x Nww = (3,747 L/day)(48 mg/L) = 179,856 mg/day 
g. Qww + Qip = (3,747 L/day) + (1,803 L/day) = 5,550 L/day 
h. Ngw = [(Qww x Nww) /(Qww + Qip) 

       = (179,856 mg/day) / (5,550 L/day) = 32.4 mg/L 
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smmoran
Callout
CN=70 (per MMI report and TR-55 Manual for woods (good) with a hydrologic soil group 'C' classification)
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Notes: 

1. Co = Nitrogen concentration in discharge from SWAS.
2. x = longitudinal horizontal distance from SWAS to point of concern, measured parallel to the local

direction of ground water flow.
3. Y = horizontal dimension of SWAS measured perpendicular to the local direction of ground water

flow.
4. For intermediate values of Co, Y and y, interpolate from tables.
5. Refer to Figure N-2 for depiction of x, Y, and y.

Co,
mg/L x=0 x=100 x=200 x=300 x=400 x=500 x=0 x=100 x=200 x=300 x=400 x=500

y= y= y= y= y= y= y= y= y= y= y= y=
24 50 54 58 58 58 58 100 104 108 113 116 117
30 50 59 67 73 73 73 100 109 117 126 134 141
36 50 62 74 83 87 87 100 112 124 135 147 158
42 50 64 78 91 99 102 100 114 129 143 159 170
48 50 66 82 97 109 115 100 116 133 149 165 180
54 50 68 86 103 118 126 100 118 136 154 172 189
60 50 69 89 107 123 134 100 119 139 158 177 196
66 50 71 91 111 128 142 100 121 141 162 182 203
72 50 72 93 114 133 148 100 122 143 165 187 208

Co,
mg/L x=0 x=100 x=200 x=300 x=400 x=500 x=0 x=100 x=200 x=300 x=400 x=500

y= y= y= y= y= y= y= y= y= y= y= y=
24 150 154 158 163 167 171 200 204 208 213 217 221
30 150 159 167 176 185 193 200 209 217 226 236 243
36 150 162 174 185 197 209 200 212 224 236 247 259
42 150 164 179 193 207 227 200 214 229 243 257 271
48 150 166 183 199 215 231 200 216 233 249 265 281
54 150 168 186 204 222 240 200 218 236 254 272 290
60 150 169 189 208 227 247 200 219 23 258 277 297
66 150 171 191 212 232 253 200 221 241 262 282 303
72 150 172 193 215 237 259 200 222 243 265 287 309

Co,
mg/L x=0 x=100 x=200 x=300 x=400 x=500 x=0 x=100 x=200 x=300 x=400 x=500

y= y= y= y= y= y= y= y= y= y= y= y=
24 250 254 258 262 267 271 300 304 308 313 317 321
30 250 258 267 276 285 293 300 308 317 326 335 343
36 250 262 274 285 297 309 300 312 324 335 347 359
42 250 264 279 293 307 321 300 315 329 343 357 371
48 250 267 283 299 315 331 300 317 333 349 365 381
54 250 268 286 308 322 340 300 318 336 354 372 390
60 250 269 289 308 327 347 300 319 339 358 377 397
66 250 270 291 312 332 353 300 320 341 362 382 403
72 250 271 293 315 337 359 300 321 343 365 387 409

Y=400 Ft.

Y=500 Ft.

Y=300 Ft.

Y=600 Ft.

y=Distance perpendicular to direction of ground water flow, from centerline of plume to plume C = 10 mg/L

TABLE N-1A

Lateral Extent of 10 mg/L Nitrogen Plume in Glacial Till

Y=100 Ft. Y=200 Ft.

smmoran
Text Box
Input values:Co = 48 mg/LY = 118' (length of system spread)x = 69' (closest downgradient point of concern)

smmoran
Rectangle

smmoran
Rectangle

smmoran
Text Box
Averages:when Y = 100', x = 0' to 100':          y = 50' + ((66'-50') x 0.69) = 50 '+ 11' = 61'when Y = 200', x = 0' to 100':          y = 100' + ((116' - 100') x 0.69) = 100 + 11 = 111'when Y = 118', y = 61' and y = 111'     y = 61' + ((111' - 61') x 0.18) = 61' + 9' = 70'
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NOTES:

1. BASE MAPPING IS PROVIDED PER THE SITE

PLAN SET ENTITLED, "SLATE UPPER

SCHOOL, 5100 RIDGE ROAD, NORTH

HAVEN, CONNECTICUT, PLANNING AND

ZONING SUBMISSIONS", DATED NOVEMBER

6, 2020, LAST REVISED FEBRUARY 17,

2021, PREPARED BY MILONE & MACBROOM.

2. PLAN HAS BEEN PREPARED TO SUPPORT

NITROGEN DILUTION ANALYSIS ONLY.
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