
Memorandum 

Date: 9/21/2022 

Project No.: 20915A 

To: Jason Rucker, Public Works Director 

From: Christine Rinehart, PE and Britt Eckstrom, PE 

Subject: Nitrogen Source Identification Report – Town of Rye, New Hampshire 

 

Appendix H, Part I.1.b of the 2017 General Permit for Stormwater Discharges from Small Separate Storm Sewer 

Systems in New Hampshire requires permitees with discharges to water quality limited waterbodies or their 

tributaries where nitrogen is the cause of impairment to develop a Nitrogen Source Identification Report.  Appendix 

H requires permittees to complete a Nitrogen Source Identification Report within four years of the permit effective 

date. Per Appendix H, Part I.1.b.i, the report shall include the following elements: 

1. Calculation of total MS4 area draining to the water quality limited water segments or their tributaries, 

incorporating updated mapping of the MS4 and catchment delineations produced pursuant to Part 2.3.4.6 

2. All screening and monitoring results pursuant to Part 2.3.4.7.d., targeting the receiving water segment(s) 

3. Impervious area and DCIA for the target catchment 

4. Identification, delineation and prioritization of potential catchments with high nitrogen loading 

5. Identification of potential retrofit opportunities or opportunities for the installation of structural BMPs during 

redevelopment 

The Town of Rye retained Wright-Pierce to prepare a Nitrogen Source Identification Report for the water quality 

limited waters in Rye impaired by Nitrogen.  The purpose of this document is to meet the requirement in Appendix 

H section I.1.b.i of the NH MS4 General Permit to create a Nitrogen Source Identification Report.   

Background 
The Town’s Stormwater Management Program identifies Back Channel (NHEST600031001-05) and Little Harbor 

(NHEST600031002-02) as water quality limited waters impaired by nitrogen. Little Harbor/Back Channel were listed 

as impaired for nitrogen on the 2012 303(d) list, subsequently, beginning with the 2014 303(d) list the New 

Hampshire Department of Environmental Services (NHDES) proposed removing total nitrogen impairments for 

several assessment zones, including those of Little Harbor/Back Channel.  These assessments zones remained on 

the 303(d) list for total nitrogen until they were removed for total nitrogen in 2020/2022. According to the Town’s 

Notice of Intent for coverage under the Small MS4 General Permit, there are no outfalls discharging to Back 

Channel and one outfall discharging to Little Harbor (later determined to be a privately-owned outfall); however, 

there are seven outfalls, listed in Table 1, that discharge to tributaries of Back Channel and Little Harbor. The outfall 

catchments are shown in Figure 1 in Attachment A. 
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Table 1 Target Outfall Catchments 

Outfall ID Receiving Water 

E*04 - #1 Sagamore Creek 

E*04 - #2 Sagamore Creek 

E*04 - #3 Sagamore Creek 

R*11 - #1 Witch Creek 

R*01 - 1 Berry Brook 

41 Morgan Ct. Berry Brook 

R*15 - #3 Berry Brook 

 

MS4 Drainage Area 
The data used for the area calculations was based on data prepared by a collaborative effort between UNH 

Stormwater Center, GRANIT, and NHDES. The raw data provided by this collaborative effort was town-wide data.  

Wright-Pierce selected a subset of this data consisting of the parcels located within the catchment areas of the 

seven outfalls discharging to the water quality limited waterbodies and their tributaries (listed in Table 1).  The MS4 

drainage area was calculated by adding the area of each parcel within the data subset. The entire parcel area was 

included in the calculation, even if only a small portion of the parcel was located within the catchment area.  The 

referenced data subset is included in Attachment B. The total MS4 area draining to the tributaries of the water 

quality limited receiving waterbodies is approximately 189 acres. 

Screening and Monitoring Data 
Pursuant to Part 2.3.4.7.d of the NH MS4 General Permit, the Town completed dry weather inspections of the 

seven outfalls discharging to the tributaries of the water quality limited receiving waterbodies on various dates in 

summer 2020 and spring 2021. Dry weather flow was present and sampled at one of the seven outfalls (R*11 - #1, 

19 Frontier), which was sampled on June 8, 2021 and resampled for E. coli against the initial enterococci test on 

June 22, 2021.  Screening and monitoring results are included in Attachment C. 

Impervious Area and Directly Connected Impervious Area (DCIA) 
For the purpose of this report, the analysis did not distinguish between impervious cover area and directly 

connected impervious area (DCIA).  The Town of Rye will assess priority areas for treatment and will select those 

with verified DCIA for BMP implementation.  Similar to the MS4 drainage area calculation, the impervious cover 

areas for the targeted catchments were calculated using a subset of the data provided by the collaborative efforts 

between UNH Stormwater Center, GRANIT, and NH Department of Environmental Services (see Attachment B). The 

impervious cover area within the seven targeted catchments is approximately 21 acres. 

Prioritization of Catchments with High Nitrogen Loading 
Nitrogen loads for each target catchment were estimated using the data provided by the collaborative effort as 

previously described.  A previous report, prepared by the UNH Stormwater Center and the NH Department of 
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Environmental Services, titled, “Pollutant Hot Spots – Priority Ranked Parcel Summary Report”, dated, November 

2021, describes the methodology for estimating pollutant loading: A Geographic Information System (GIS) analysis 

of the municipality of Rye, NH was performed in 2019 using publicly available GIS layers, including parcel 

boundaries, conservation areas, land use, and impervious cover (IC) coupled with the pollutant load export rates 

found in Table 2-1 of Appendix F of the NH MS4 permit.  The analysis yielded estimated total nitrogen (TN) loading 

"hot spot" data per parcel. The analysis conducted for this memo, added the estimated nitrogen load per year for 

each parcel within the target catchment and divided the total by the MS4 drainage area to determine the 

estimated total nitrogen load (pounds per year) per acre.  

The MS4 drainage area, impervious cover area, and the total nitrogen load in pounds per year for each of the seven 

targeted catchments is summarized in Table 2. The outfall catchments are prioritized by greatest  total nitrogen 

load (pounds per year per acre). 

Table 2 MS4 Drainage Area, Impervious Cover Area, and Total Nitrogen Load for Target Catchments 

Outfall ID 
MS4 Drainage Area 
(acre) 

Impervious Cover 
Area (acre) 

Total Nitrogen 
Load (pounds per 
year) 

Total Nitrogen 
Load (pounds 
per year per 
acre) 

Ranking 

E*04 - #3 2.0 0.53 9.21 4.61 1 

E*04 - #2 7.17 1.73 30.95 4.32 2 

E*04 - #1 4.24 0.86 16.13 3.80 3 

41 Morgan Ct. 2.05 0.34 6.44 3.14 4 

R*11 - #1 142.68 15.57 336.38 2.36 5 

R*01 - 1 8.79 0.89 20.19 2.30 6 

R*15 - #3 21.98 0.88 33.92 1.54 7 

Total 188.91 20.8 453.22 -- -- 

 

Potential Retrofit Opportunities 
All of the parcels within the targeted catchments are privately-owned, except for one parcel in catchment R*15 - 

#3, which results in limited potential retrofit opportunities.  The municipally owned parcel in catchment R*15 - #3 is 

currently undeveloped; however, only a very small portion of this parcel actually discharges to the catchment.  

Potential retrofit opportunities would likely be limited to stormwater BMPs that will fit within the road right-of-way.  

Potential BMPs, could include retrofitting existing catch basins, installing linear best management practices, or 

proprietary units in-line with the storm drain infrastructure during capital improvement projects including 

reconstruction of the roadways and drainage improvements.  
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Attachments 
• Attachment A 

o Figure 1 Target Catchments  

• Attachment B 

o Data subset 

• Attachment C 

o Stormwater Outfall Inspections and IDDES Sampling Results 



 

Attachment A 
Figure 1 Target Catchments  





 

Attachment B 
Data Subset  



Subset of Data for Target Catchments to Support Nitrogen Source Identification Report, Rye, New Hampshire

Based on data prepared by a collaborative effort between UNH Stormwater Center, GRANIT, and NH Department of Environmental Services

MS4_ID NH_GIS_ID * PID Town_Owned_Flag MS4_Flag Area_Ac IC_Ac TN_Load_LbYr TN_Load_LbYrAc Street_Address

41 Morgan Ct 08187-022-002-000 022-002-000 0 1 1.01 0.17 3.39 35 Morgan Court, Rye, NH

41 Morgan Ct 08187-022-001-000 022-001-000 0 1 1.04 0.17 3.05 41 Morgan Court, Rye, NH

2.05 0.34 6.44 3.14

E*04 - #1 08187-024-043-000 024-043-000 0 1 0.62 0.29 4.45 71 Harborview Drive, Rye, NH

E*04 - #1 08187-024-056-000 024-056-000 0 1 0.7 0.2 3.39 74 Harborview Drive, Rye, NH

E*04 - #1 08187-024-044-000 024-044-000 0 1 0.54 0.14 2.4 65 Harborview Drive, Rye, NH

E*04 - #1 08187-024-046-000 024-046-000 0 1 0.73 0.13 2.6 53 Harborview Drive, Rye, NH

E*04 - #1 08187-024-042-000 024-042-000 0 1 0.62 0.1 2.06 77 Harborview Drive, Rye, NH

E*04 - #1 08187-024-045-000 024-045-000 0 1 1.03 0 1.23 59 Harborview Drive, Rye, NH

4.24 0.86 16.13 3.80

E*04 - #2 08187-024-059-000 024-059-000 0 1 2.76 0.75 13.05 85 Wentworth Road, Rye, NH

E*04 - #2 08187-024-052-000 024-052-000 0 1 0.6 0.21 3.44 24 Harborview Drive, Rye, NH

E*04 - #2 08187-024-051-000 024-051-000 0 1 0.63 0.2 3.31 12 Harborview Drive, Rye, NH

E*04 - #2 08187-026-003-000 026-003-000 0 1 0.63 0.16 2.77 29 Harborview Drive, Rye, NH

E*04 - #2 08187-026-004-000 026-004-000 0 1 1.3 0.15 3.54 23 Harborview Drive, Rye, NH

E*04 - #2 08187-024-053-000 024-053-000 0 1 0.71 0.14 2.61 34 Harborview Drive, Rye, NH

E*04 - #2 08187-026-005-000 026-005-000 0 1 0.54 0.12 2.23 17 Harborview Drive, Rye, NH

7.17 1.73 30.95 4.32

E*04 - #3 08187-024-050-000 024-050-000 0 1 0.75 0.2 3.47 6 Harborview Drive, Rye, NH

E*04 - #3 08187-024-060-000 024-060-000 0 1 0.76 0.2 3.46 71 Wentworth Road, Rye, NH

E*04 - #3 08187-024-049-000 024-049-000 0 1 0.49 0.13 2.28 2 Harborview Drive, Rye, NH

2 0.53 9.21 4.61

R*01-1 08187-022-053-000 022-053-000 0 1 2.17 0.26 4.88 236 Sagamore Road, Rye, NH

R*01-1 08187-022-051-000 022-051-000 0 1 1.26 0.15 2.9 13 Berrys Brook Lane, Rye, NH

R*01-1 08187-022-047-000 022-047-000 0 1 0.75 0.14 2.76 220 Sagamore Road, Rye, NH

R*01-1 08187-022-052-000 022-052-000 0 1 0.26 0 0.32 0 Berrys Brook Lane, Rye, NH

R*01-1 08187-022-048-000 022-048-000 0 1 1.46 0.13 3.41 10 Berrys Brook Lane, Rye, NH

R*01-1 08187-022-049-000 022-049-000 0 1 1.15 0.12 2.97 16 Berrys Brook Lane, Rye, NH

R*01-1 08187-022-050-000 022-050-000 0 1 1.74 0.09 2.95 19 Berrys Brook Lane, Rye, NH

8.79 0.89 20.19 2.30

R*11-#1 08187-024-021-000 024-021-000 0 1 0.89 0.58 6.35 25 Sagamore Road, Rye, NH

R*11-#1 08187-024-074-000 024-074-000 0 1 1.36 0.52 8.84 14 Sagamore Road, Rye, NH

R*11-#1 08187-024-023-000 024-023-000 0 1 0.46 0.43 6.39 13 Sagamore Road, Rye, NH



Subset of Data for Target Catchments to Support Nitrogen Source Identification Report, Rye, New Hampshire

Based on data prepared by a collaborative effort between UNH Stormwater Center, GRANIT, and NH Department of Environmental Services

MS4_ID NH_GIS_ID * PID Town_Owned_Flag MS4_Flag Area_Ac IC_Ac TN_Load_LbYr TN_Load_LbYrAc Street_Address

R*11-#1 08187-024-022-000 024-022-000 0 1 2.02 0.42 7.98 15 Sagamore Road, Rye, NH

R*11-#1 08187-024-090-000 024-090-000 0 1 0.58 0.29 4.42 30 Sagamore Road, Rye, NH

R*11-#1 08187-024-061-009 024-061-009 0 1 1.96 0.26 5.37 53 Frontier Street, Rye, NH

R*11-#1 08187-024-061-010 024-061-010 0 1 2.59 0.21 5.55 47 Frontier Street, Rye, NH

R*11-#1 08187-024-061-011 024-061-011 0 1 1.23 0.17 3.68 46 Frontier Street, Rye, NH

R*11-#1 08187-024-075-000 024-075-000 0 1 1.82 0.16 4.25 6 Frontier Street, Rye, NH

R*11-#1 08187-024-017-000 024-017-000 0 1 0.51 0.11 2.01 15 Elwyn Road, Rye, NH

R*11-#1 08187-024-080-000 024-080-000 0 1 0.92 0.1 2.43 40 Frontier Street, Rye, NH

R*11-#1 08187-024-019-000 024-019-000 0 1 0.29 0.1 1.6 5 Elwyn Road, Rye, NH

R*11-#1 08187-024-077-000 024-077-000 0 1 0.34 0.1 1.65 16 Frontier Street, Rye, NH

R*11-#1 08187-024-085-000 024-085-000 0 1 0.38 0.09 1.64 25 Frontier Street, Rye, NH

R*11-#1 08187-024-079-000 024-079-000 0 1 0.4 0.08 1.56 32 Frontier Street, Rye, NH

R*11-#1 08187-024-088-000 024-088-000 0 1 0.34 0.08 1.46 3 Frontier Street, Rye, NH

R*11-#1 08187-024-015-000 024-015-000 0 1 0.84 0.08 2.03 29 Elwyn Road, Rye, NH

R*11-#1 08187-024-014-000 024-014-000 0 1 0.68 0.08 1.79 37 Elwyn Road, Rye, NH

R*11-#1 08187-024-078-000 024-078-000 0 1 0.38 0.07 1.33 26 Frontier Street, Rye, NH

R*11-#1 08187-024-084-000 024-084-000 0 1 0.38 0.07 1.33 29 Frontier Street, Rye, NH

R*11-#1 08187-024-083-000 024-083-000 0 1 0.37 0.06 1.25 35 Frontier Street, Rye, NH

R*11-#1 08187-024-089-000 024-089-000 0 1 0.31 0.06 1.18 26 Sagamore Road, Rye, NH

R*11-#1 08187-024-018-000 024-018-000 0 1 0.56 0.06 1.39 9 Elwyn Road, Rye, NH

R*11-#1 08187-024-087-000 024-087-000 0 1 0.34 0.05 1.04 15 Frontier Street, Rye, NH

R*11-#1 08187-024-076-000 024-076-000 0 1 0.37 0.05 1.07 10 Frontier Street, Rye, NH

R*11-#1 08187-024-016-000 024-016-000 0 1 3.23 0 7.56 19 Elwyn Road, Rye, NH

R*11-#1 08187-024-013-000 024-013-000 0 1 0.13 0 0.15 0 Elwyn Road, Rye, NH

R*11-#1 08187-024-082-000 024-082-000 0 1 0.46 0 0.55 7 Old Ferry Landing, Rye, NH

R*11-#1 08187-024-061-026 024-061-026 0 1 112.79 11.09 241.1 60 Wentworth Road, Rye, NH

R*11-#1 08187-024-072-000 024-072-000 0 1 5.75 0.2 9.43 4 Sagamore Road, Rye, NH

142.68 15.57 336.38 2.36

R*15 - #3 08187-018-049-000 018-049-000 0 1 1.55 0.2 3.76 30 Morgan Court, Rye, NH

R*15 - #3 08187-018-048-000 018-048-000 0 1 2.31 0.14 3.86 24 Morgan Court, Rye, NH

R*15 - #3 08187-022-003-000 022-003-000 0 1 1.05 0.12 2.8 29 Morgan Court, Rye, NH

R*15 - #3 08187-019-064-000 019-064-000 0 1 10.49 0.12 13.87 361 Sagamore Road, Rye, NH

R*15 - #3 08187-019-068-000 019-068-000 0 1 1.02 0.11 2.61 18 Morgan Court, Rye, NH

R*15 - #3 08187-022-004-000 022-004-000 0 1 2.03 0.11 3.81 309 Sagamore Road, Rye, NH

R*15 - #3 08187-019-067-000 019-067-000 0 1 1.08 0.08 2.34 12 Morgan Court, Rye, NH

R*15 - #3 08187-019-069-000 019-069-000 1 1 2.45 0 0.87 0 Sagamore Road, Rye, NH

21.98 0.88 33.92 1.54

Totals 188.91 20.8 453.22



 

Attachment C 
Stormwater Outfall Inspections and IDDES 

Sampling Resutls 
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