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THE ROLE OF TECHNICAL GUIDANCE IN REGULATORY REVIEW 

Separate from, but in support of this RPP, the Commission has developed Technical 

Guidance. The Technical Guidance contains Placetype Maps, Technical Bulletins and 

references to resource areas mapped by federal, state and local governments. There is 

a Technical Bulletin for each of the fourteen goals of the RPP. The primary application of 

the Technical Guidance is during DRI or other regional regulatory review, and its 

primary purpose is to assist the Commission in its determination of whether a project is 

consistent with applicable RPP goals and objectives, and alternatively, to detail how an 

applicant could design and pursue its project to meet the applicable RPP goals and 

objectives. The Technical Bulletins detail methods by which the goals and objectives of 

the RPP may be met. Except where otherwise specified in the Technical Bulletin, the 

methods by which goals and objectives of the RPP are met are not prescriptive, but 

rather are examples of methods that further the goals and objectives of the RPP and 

assist in evidencing consistency with the RPP.  There are some methods that are 

considered essential to achieving a particular goal and objective and therefore are 

required to be implemented; these methods are these are noted within the text of the 

applicable Technical Bulletin, and are indicated in that method by the term “must” in the 

summary of methods table in the text of that applicable Technical Bulletin.  Applicants 

may also work with the Commission to develop alternative methods of evidencing RPP 

consistency.  

THE ROLE OF CAPE COD PLACETYPES IN REGULATORY REVIEW 

Cape Cod Placetypes is an organizing principle that informs the Commission’s 

regulatory review.  The applicability of goals and objectives may vary based on how 

projects are classified by Placetype. The means for achieving consistency with these 

goals and objectives may vary from site to site and project to project, typically 

depending on the relevant Placetype and whether certain sensitive resources are 

present on a given project site. 

The Placetypes are determined in two ways; some are depicted on a map contained 

within the RPP Data Viewer located at www.capecodcommission.org/RPPDataViewer 

adopted by the Commission as part of the Technical Guidance for review of DRIs, and 

the remainder are determined using the character descriptions set forth in Section 8 of 

this plan and the Technical Guidance. The Placetype for a given project is established at 
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the outset of DRI review and provides the lens through which the Commission will 

review the project under the RPP.  

THE ROLE OF THE RESOURCE AREAS IN REGULATORY REVIEW 

Also contained within the Technical Guidance are Resource Areas which illustrate 

resources such as Zone II water supply areas, rare species habitat, flood hazard zones, 

and wetland resource areas. These areas are identified throughout the Technical 

Guidance and are also used as a lens by which DRI review is conducted when identified. 

Placetype and Resource Areas may be amended from time to time as new information 

becomes available.  

 

  

































https://www.mapc.org/resource-library/low-impact-development-toolkit/
















https://www.mass.gov/guides/the-massachusetts-estuaries-project-and-reports
https://www.mass.gov/guides/the-massachusetts-estuaries-project-and-reports








https://www.mass.gov/guides/massachusetts-stormwater-handbook-and-stormwater-standards
https://www.mass.gov/guides/massachusetts-stormwater-handbook-and-stormwater-standards


http://precip.eas.cornell.edu/
https://www.mass.gov/files/documents/2016/08/nn/tss.xls






https://www.mass.gov/files/documents/2016/08/nn/tss.xls








https://www.mass.gov/guides/the-massachusetts-estuaries-project-and-reports
https://www.mass.gov/guides/massachusetts-stormwater-handbook-and-stormwater-standards
https://www.mass.gov/guides/massachusetts-stormwater-handbook-and-stormwater-standards
https://hdsc.nws.noaa.gov/hdsc/pfds/pfds_map_cont.html
http://precip.eas.cornell.edu/
https://www.epa.gov/sites/production/files/2015-11/documents/region3_factsheet_lid_esd.pdf
https://www.epa.gov/sites/production/files/2015-11/documents/region3_factsheet_lid_esd.pdf
https://www.mapc.org/resource-library/low-impact-development-toolkit/
https://growsmartmaine.org/wp-content/uploads/2015/08/Enviro_Sensitive_Design-Final-21-Nov-06.pdf
https://growsmartmaine.org/wp-content/uploads/2015/08/Enviro_Sensitive_Design-Final-21-Nov-06.pdf
http://ag.umass.edu/integrated-pest-management
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APPENDIX A: NITROGEN LOADING GUIDANCE FOR 
WATER RESOURCES  

The Water Resource Goal of the Cape Cod Commission’s Regional Policy Plan is “to 

maintain a sustainable supply of high quality untreated drinking water and protect, 

preserve or restore the ecological integrity of fresh and marine surface waters.”  The 
Water Resources Technical Bulletin contains five (5) Objectives that are distinguished by 

Water Resource Area and Placetype. The Water Resource Areas are: Wellhead 

Protection Areas, Fresh Water Recharge Areas, Marine Water Recharge Areas, and 

Potential Water Supply Areas.  The Water Resources Technical Bulletin also recognizes 

Impaired Areas where water quality may have been impaired from existing 

development.  

The applicant will need to know specific project information to complete a 

nitrogen loading calculation 

A methodology has been adopted by the Commission for calculating groundwater 

nitrogen loading concentrations.  The methodology is based on information and 

parameters describing wastewater flows; stormwater runoff volumes; lawn sizes, 

fertilization and leaching rates; respective nitrogen masses and concentrations 

attributable to these nitrogen sources, and precipitation dilution factors as described 

below and shown in the example calculations.   

WORKSHEET INSTRUCTIONS 

The applicant will need to know the information listed below to complete a Nitrogen 

Loading calculation: 

Identify the Water Resource Area the project is located in, if any (RPP Data Viewer);  

1. Upland area of site (square feet); 

2. Wastewater flow rate (calculated pursuant to 310 CMR 15.203); 

3. Actual Flow rate determined by occupancy rate; 

4. Average residential flow rate, calculated from the Title 5 design + the Actual Flow 

rate 

5. Type of septic system proposed (e.g. alternative design pursuant to 310 CMR 

15.280); 

6. Paved and roof areas (assumed 2,500 square feet for residential projects); 
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7. Proposed lawn area (assumed 5,000 square feet for residential projects);  

A summary of Nitrogen Loading conversion factors and sample calculations are shown 

on the following pages. 

A Nitrogen Loading and Mitigation Worksheet is available at 

www.capecodcommission.org/NitrogenWorksheet.  

  

http://www.capecodcommission.org/NitrogenWorksheet
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SUMMARY OF NITROGEN LOADING VALUES 

TARGET CONCENTRATION:  5 ppm (milligram/liter) NO3-N 

WASTEWATER 

Residential Concentration:                 35 ppm NO3-N 

Flow:                                                   Title 5 (310 CMR 15.02) 

Non-residential Concentration:          35 ppm NO3-N 

Flow:                                                   Title 5 Design or actual documented flows 

 

OCCUPANCY: Range (Actual town rate to 2 people per bedroom) 

LAWNS 

Area: 5,000 ft2 

Fertilizer: 3 lbs/1,000 ft2 of lawn 

Leaching: 25% 

RECHARGE 

From impervious surfaces:     40 inches per year 

 

Concentrations 

Road runoff:                            1.5 ppm NO3-N 

Roof runoff:                            0.75 ppm NO3-N 

 

Natural areas 

Barnstable:   18 inches per year    

Bourne:             21 in/yr      

Brewster:          17 in/yr      

Chatham:          16 in/yr      

Dennis:              18 in/yr      

Eastham:           16 in/yr      

Falmouth:         21 in/yr      

Harwich:            17 in/yr 

Mashpee:  19 in/yr 

Orleans:   16 in/yr 

Provincetown:  16 in/yr 

Sandwich:   19 in/yr 

Truro:    16 in/yr 

Wellfleet:  16 in/yr 

Yarmouth:  18 in/yr 
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Water Resources Nitrogen Loading and Mitigation Worksheet

See Technical Bulletin 91-001 for further details: http://www.capecodcommission.org/regulatory/NitrogenLoadTechbulletin.pdf 

Project Nitrogen Load Wastewater Proposed development Existing (if redevelopment)

Calculate (A') through (P') as w/ (A) through (P):

1. Enter value Project Title-5 wastewater flows: gpd (a) Title-5 wastewater flows: gpd

Enter value Actual wastewater flows: * (b) Actual wastewater flows: *

Calculated value Average wastewater flows: gpd (a)+(b) 2= (A) Ave. wastewater flows: gpd (A')

Place √ in applicable box: * Title-5 flows prescribed by TB91-001 for commercial uses

Yes No

Will the project be connected to sewer ? Place √ in applicable box:

Yes No

Is project Title-5 wastewater flow 10,000 gpd or greater ? Is existing development on sewer ?

(If 'Yes', then the project must be reviewed for consistency with MPS WR6) (If 'Yes', then go to line 2.)

Place √ in applicable box and multiply unsewered wastewater flow by applicable conversion factor:

Standard Title-5 System (35-ppm-N) x 0.048359 Standard Title-5 System

DEP-approved I/A System (25-ppm-N) x 0.034542 DEP-approved I/A System (commercial)

DEP-approved I/A System (19-ppm-N) x 0.026252 Type of system: ________________ DEP-approved I/A System (residential)

Groundwater Discharge (10-ppm-N) x 0.013817 Wastewater Treatment Facility (GWDP)

Calculated value Wastewater nitrogen load (Title-5 flows) = kg-N/yr (B) kg-N/yr (B')

ALARM

Calculated value Wastewater nitrogen load (Actual flows) = kg-N/yr (C) kg-N/yr (C')

ALARM wastewater offsets

Stormwater Runoff

Town: ___________________

Enter value Recharge rate for town (for natural areas from Technical Bulletin 91-001): (RECH)

Enter value Project site area: acres (D) Project site area: acres (D)

Enter value Project site wetland area: acres (E) Project site wetland area: acres (E)

Calculated value Project site upland area: acres (F) Project site upland area: acres (F)

Calculated value Pervious unpaved upland: acres (G) Pervious unpaved upland: acres (G')

Enter values % using LID Paved area: s.f. (H) Paved area: s.f. (H')

Factor may be adjusted for employment of LID → x 1.4158E-04 1.416E-04

Calculated value = kg-N/yr (I)  Paving runoff offset: kg-N/yr (I')

Enter value Roof area: s.f. (J) Roof area: s.f. (J')

x 7.0792E-05

Calculated value = kg-N/yr (K)  Roof runoff offset: kg-N/yr (K')

Fertilizer

Enter value Managed turf: s.f. Managed turf: s.f.

x 3.4019E-04

Calculated value = kg-N/yr (L)  Fertilizer offset: kg-N/yr (L')

Total Nitrogen Load

Calculated value Total project nitrogen load (Title-5 flows): kg-N/yr (M)= (B)+(I)+(K)+(L) kg-N/yr (M')

Calculated value Total project nitrogen load (Actual flows): kg-N/yr (N)= (C)+(I)+(K)+(L) Existing nitrogen load (Actual flows): kg-N/yr (N')

Calculated value Nitrogen load per acre (Average): kg-N/yr/acre (O)= (M)+(N) 2 (F) Nitrogen offset per acre: kg-N/yr/acre (O')

Nitrogen Loading Concentration Existing nitrogen loading concentrations:

Calculated value

Project nitrogen loading concentration (Title-5 flows):

Calculated value

Project nitrogen loading concentration (Actual flows):

Calculated value

Project nitrogen loading concentration (Average):

next page -->

Actual flows

(P)=

(R')(R)=

}

(Q)=

Recharge rate for town (inches; for natural areas 

from Technical Bulletin 91-001):

(a)723.76 + (G)x(RECH)9.7286 + (H)10,594 + (K)0.75 Title-5 flows
ppm-N

ppm-N

Average

_________(M)_________

ppm-N

DRAFT

(P)+(Q) 2

(Q')

ppm-N ppm-N

_________(N)_________

(b)723.76 + (G)x(RECH)9.7286 + (H)10,594 + (K)0.75

Existing nitrogen load (Title-5 flows):

ppm-N (P')
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Resource/ Impact Based Criteria

Marine Water Recharge Areas

Yes No

2.

(If 'No', then go to line 3.)

Enter value Fair Share nitrogen-loading limit** :  kg-N/year/acre (S)

Does project's nitrogen load (O) exceed the existing load (O') AND the critical nitrogen load (S) ?

(If 'No', then go to line 3.)

Calculated value Excess project nitrogen load to be mitigated:  kg-N/yr (T)= LESSER OF (O)-(S) x(F) AND (O)-(O') x(F)

x 1,550

Calculated value = $ (U)

Place √ in box if applicant intends to make this payment (S)

(If not checked, then the project must provide an alternative strategy for meeting its Fair Share nitrogen load pursuant to MPS WR3.4)

Groundwater Quality

Yes No

3. Does the project's nitrogen loading concentration in groundwater (R) exceed the greater of 5 ppm or  the existing concentration (R') ?

(If 'Yes' and the project is located in a Water Quality Improvement Area (Map WR5), the project may need to provide an alternative strategy for meeting MPS WR1.1 and WR5.4)

Potential Public Water Supply Areas

Yes No

4. Is project in a Potential Public Water Supply Area (PPWSA, Map WR2) ?

(If 'No', then go to line 5.)

Has the Town or local water district documented the release of the site from consideration as a PPWSA ?

(If 'Yes', then go to line 5.)

Does the project's nitrogen loading concentration (R) exceed the greater of 1 ppm or  the existing concentration (R') ?

(If 'Yes', the project must provide an alternative strategy for meeting MPS WR2.6)

Does the project use, treat, generate, store or dispose of hazardous materials in excess of the greater of a) household quantities or b) existing quantities ?

(If 'Yes', the project must provide an alternative strategy for meeting MPS WR2.2)

Wellhead ProtectionAreas

Yes No

5. Is project in a Wellhead Protection Area (WHPA, Map WR2) ?

(If 'No', then go to line 6.)

Does the project's nitrogen loading concentration (R) exceed the greater of 5 ppm or  the existing concentration (R') ?

(If 'Yes' and the project is located in a Water Quality Improvement Area (Map WR5), the project must provide an alternative strategy for meeting MPS WR2.1)

Does the project use, treat, generate, store or dispose of hazardous materials in excess of the greater of a) household quantities or b) existing quantities ?

(If 'Yes', the project must provide an alternative strategy for meeting MPS WR2.2)

Fresh Water Recharge Areas

Yes No

6. Is project wastewater disposed of within 300 feet of a stream or fresh surface water body (Map WR4)?

(If 'No', then go to line 7.)

Is the project located hydraulically upgradient of a stream or fresh surface water body ?

(If 'Yes', the project must provide an alternative strategy for meeting MPS WR4.1)

Other Potential Impacts

Yes No

7. Will the project withdraw more than 20,000 gallons of water per day ?

(If 'Yes', then the project must provide documentation demonstrating that there will not be significant impacts to water levels, surface waters and wetlands)

8.

Name of Marine Water Recharge Area sub-embayment                          

(from RPP Water Resource Classification Map II ):

Is the project in Marine Water Recharge Area (MWRA, Map WR3) with a nitrogen-loading limit OR in a MWRA that discharges to coastal waters with documented impaired water quality** ?

The project must demonstrate compliance with MPS WR1 and MPS WR7, including use of Low Impact Development to mitigate impacts of stormwater runoff and O & M plans for maintaining stormwater infrastructure and landscaping.

** Fair Share nitrogen-loading limit is determined through either a Total Maximum Daily Load (TMDL), a Massachusetts Estuaries Project-accepted technical report, or specified by a Commission-approved comprehensive wastewater management plan pursuant to MPS 

WR3.1 & WR3.3.  If a nitrogen-loading limit is unavailable and impaired water quality has been documented for the receiving coastal waters, the nitrogen loading limit shall be 0 kg-N/yr per acre pursuant to MPS WR3.2. 
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APPENDIX B: ESTIMATION OF HIGH GROUND-WATER 
LEVELS 

 

The Water Resources Technical Bulletin Appendix B - Estimation of High GW is available 

at 

http://www.capecodcommission.org/resources/regulatory/HighGroundH20TechBulletin

.pdf 

  

http://www.capecodcommission.org/resources/regulatory/HighGroundH20TechBulletin.pdf
http://www.capecodcommission.org/resources/regulatory/HighGroundH20TechBulletin.pdf
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APPENDIX C: MONETARY NITROGEN OFFSET 

For projects that will not connect to sewer, monetary nitrogen offsets may be allowed in 

certain circumstances. The appropriate Placetypes and methods for providing a 

monetary nitrogen offset are generally set forth in the 2018 Water Resource Technical 

Bulletin. 

Nitrogen Management Policy 

The 2018 RPP encourages growth in certain areas, such as Community Activity Centers, 

and discourages growth in other areas, such as in Natural Areas. For that reason, the 

per kilogram nitrogen monetary offset may be applied up to the maximum amount of 

$8,290; however, a lesser dollar amount per kilogram of nitrogen ($0 to less than 

$8,290) may be applied in areas where growth is encouraged.  

The maximum dollar per kilogram amount of $8,290 for nitrogen offsets is based on 

Capital and 20-year O&M costs for nitrogen removal by conventional sewering as 

derived from the Comparison of Costs for Wastewater Management Systems Applicable 

to Cape Cod, updated in 2014. The infrastructure and operational costs in the 2014 

report have not been adjusted for inflation to present day costs.  In this regard, the 

$8,290 per kilogram figure is a conservative estimate of actual costs in that todays costs 

will be higher. 

Calculation of Monetary Nitrogen Offset 

Calculated cost to remove nitrogen with a typical wastewater treatment facility: 

Capital cost (assumed design flow of 1.5 mgd; 100 linear feet per parcel connected) 

$181 million (present worth based on 2014 Cost Report numbers) 

• Operations & Maintenance 

$1.50 million per year (20-yr planning period) 

• Total present worth based on 2014 Cost Report numbers (capital + O&M) 

$206 million 

• Load removed (20-yr planning period) 

24,800 kg-N per year 

• Cost efficiency 

$8,290 / kg-N removed per year 

https://sp.barnstablecounty.org/ccc/public/Documents/208%20Final/Appendices/Chapter%204%20Appendices/Appendix%204C/Appendix%204C.pdf
https://sp.barnstablecounty.org/ccc/public/Documents/208%20Final/Appendices/Chapter%204%20Appendices/Appendix%204C/Appendix%204C.pdf
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EXAMPLE OFFSET 

• 30-unit residential sub-division (mix of 2- and 3-bedroom) 

• Actual flow: 125 gpd per unit; 3,760 gpd total 

• Wastewater load to be offset: 136 kg-N/yr 

• Calculation of monetary offset 

$1.13 million = $206 million x 136 kg-N/yr / 24,800 kg-N/yr 

= $8,290 / kg-N per year x 136 kg-N/yr 

 





http://www.capecodcommission.org/RPPDataViewer






















































https://www.mass.gov/service-details/massachusetts-ocean-management-plan
https://www.mass.gov/service-details/massachusetts-ocean-management-plan
http://www.mass.gov/czm/mapping/
http://www.data.boem.gov/PI/PDFImages/ESPIS/5/5208.pdf
http://www.boem.gov/Renewable-Energy-Program/Regulatory-Information/Index.aspx
http://www.mass.gov/czm/buar/
http://www.boem.gov/Non-Energy-Minerals/Marine-Mineral-Studies.aspx


http://www.boem.gov/Non-Energy-Minerals/Marine-Mineral-Studies.aspx
http://www.boem.gov/Non-Energy-Minerals/Marine-Mineral-Studies.aspx
http://www.mass.gov/dep/water/resources/bchbod.pdf
http://www.mass.gov/dep/water/resources/bchtech.pdf
http://www.mass.gov/dfwele/dfw/nhesp/nhesp.htm
http://www.mass.gov/dfwele/dmf/
http://www.nmfs.noaa.gov/pr/
http://www.mass.gov/dfwele/dmf/publications/tr_43.pdf
http://www.nefmc.org/
http://www.habitat.noaa.gov/protection/efh/index.html


http://www.nmfs.noaa.gov/pr/consultation/opinions.htm
http://www.boem.gov/Renewable-Energy-Program/Regulatory-Information/Index.aspx
http://www.boem.gov/Renewable-Energy-Program/Regulatory-Information/Index.aspx
http://seaduckjv.org/studies/pro3/pr109.pdf
http://www.boem.gov/Non-Energy-Minerals/Marine-Mineral-Studies.aspx#Programmatic
http://www.boem.gov/Non-Energy-Minerals/Marine-Mineral-Studies.aspx#Programmatic
http://www.mass.gov/eea/agencies/dfg/dmf/publications/technical.html


http://www.marinecadastre.gov/
http://cmsp.noaa.gov/index.html
http://www.usgs.gov/obis-usa/index.html
http://northeastoceandata.org/




http://www.capecodcommission.org/RPPDataViewer




































http://www.capecodcommission.org/MA-invasive
https://www.harvard.ma.us/sites/harvardma/files/uploads/farming_in_wl_ra.pdf




http://www.capecodcommission.org/RPPDataViewer




























http://www.massnrc.org/mipag/invasive.htm








https://www.mass.gov/service-details/vernal-pool-certification
https://www.mass.gov/orgs/masswildlifes-natural-heritage-endangered-species-program
https://www.mass.gov/orgs/masswildlifes-natural-heritage-endangered-species-program
https://www.mass.gov/service-details/state-wildlife-action-plan-swap








http://www.mdflora.org/publications/invasives.htm#control
https://www.mass.gov/service-details/invasive-plants
https://www.mass.gov/service-details/invasive-plants




http://www.capecodcommission.org/RPPDataViewer
















































http://www.capecodcommission.org/RPPDataViewer
https://www.mass.gov/service-details/conservation-restriction-review-program
https://www.mass.gov/service-details/conservation-restriction-review-program




























































































































































https://commute.com/










http://www.capecodcommission.org/






















https://services.massdot.state.ma.us/crashportal/CrashMapPage.aspx
http://gis.massdot.state.ma.us/maptemplate/roadinventory/






























https://www.massenergy.org/
https://www.mass.gov/orgs/massachusetts-department-of-energy-resources
https://malegislature.gov/Laws/SessionLaws/Acts/2008/Chapter169
https://www.epa.gov/greenpower/guide-purchasing-green-power
https://www.capelightcompact.org/
http://www.masscec.com/
https://www.masssave.com/
https://new.usgbc.org/
https://www.energystar.gov/






















https://en.wikipedia.org/wiki/Waste
https://en.wikipedia.org/wiki/Plastic
https://en.wikipedia.org/wiki/Paper
https://en.wikipedia.org/wiki/Aluminium
https://en.wikipedia.org/wiki/Glass
https://en.wikipedia.org/wiki/Metal






https://www.ct.gov/deep/cwp/view.asp?a=2714&q=458438
https://recyclesmartma.org/
https://www.mass.gov/topics/recycling-waste-management
https://www.mass.gov/guides/solid-waste-master-plan
https://www.mass.gov/guides/solid-waste-master-plan
https://www.ct.gov/deep/cwp/view.asp?a=2714&q=458438




http://www.capecodcommission.org/RPPDataViewer






































































http://www.statsamerica.org/
http://www.statsamerica.org/innovation/anydata/
http://www.clustermapping.us/
https://www.statscapecod.org/
https://factfinder.census.gov/faces/nav/jsf/pages/index.xhtml
https://datausa.io/










































https://na01.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.capecodcommission.org%2Fhousing&data=02%7C01%7Cjwielgus%40capecodcommission.org%7C2fff13ddbae54c6805c308d65545032b%7C84475217b42348dbb766ed4bbbea74f1%7C0%7C0%7C636790152216503497&sdata=ET1DFu53%2B2oiH7GthPFECbzLR3oQbSvP4hjIBHmI77U%3D&reserved=0
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