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Desktop Screening and Preliminary Ranking of Town- 

Owned Sites with Potential for Stormwater BMP Retrofits 
TO: Alan Tetreault, DPW Director 

FROM: Gabrielle Belfit, CFM, Haley Rivers, & Jessica Cajigas-Smith, Tighe & Bond 

COPY: Thomas Mahanna, PE, Vice President, Tighe & Bond 

DATE: June 30, 2022 

 

1 Background 
Per Section 2.3.6.d of the United States Environmental Protection Agency (EPA) National 

Pollutant Discharge Elimination System (NPDES) General Permits for Stormwater Discharges 

from Small Municipal Separate Storm Sewer Systems in Massachusetts (referred to herein 

as “2016 Small MS4 General Permit”), within four years from the effective date of the 

permit, permittees are required to identify a minimum of five permittee-owned properties 

that could be potentially modified or retrofitted with best management practices (BMPs) 

designed to reduce the frequency, volume, and pollutant loads of stormwater discharges to 

and from its MS4 through the reduction of impervious area (IA). 

 

Mendon has twenty-six Town-owned or controlled properties within the designated MS4 

area that were evaluated in this preliminary assessment. The following memorandum 

summarizes the desktop screening and ranking for municipal properties with potential for 

stormwater BMP retrofits based on retrofit criteria described in the 2016 Small MS4 General 

Permit and physical site characteristics. The remaining elements to finalize the retrofit 

inventory will be completed in the future and include field assessment and development of 

site maps of the highest ranked parcels, an evaluation of structural BMP’s best suited for 

nutrient removal, a planning level fact sheet about each location, and preliminary design 

drawings and schedule to complete a demonstration BMP. 

1.1 Retrofit Assessment Requirements 

According to EPA’s requirements for the Retrofit Inventory, the following Town-owned 

properties and infrastructure could be evaluated for modification or retrofit to provide 

reduction in frequency, volume or pollutant loads of stormwater. EPA highlights evaluating 

those with the potential for reduction of on-site IA as well as those that could provide 

reduction of off-site IA. 

• Parking lots 

• Buildings 

• Maintenance yards 

• Existing street rights-of-way 

• Outfalls 

• Conventional stormwater conveyances and controls (including swales and detention 

practices) 

In determining the potential for modifying or retrofitting particular properties, multiple 

screening criteria should be considered, as follows: 
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• Access for maintenance purposes 

• Subsurface geology 

• Depth to water table 

• Proximity to aquifers and subsurface infrastructure including sanitary sewers and 

septic systems 

• Existing stormwater pollutant potential and loading 

• Opportunities for public use and education  

In determining a site’s priority ranking, factors such as schedules for planned capital 

improvements (e.g., stormwater infrastructure, paving projects); current stormwater level 

of service; and control of discharges to water quality limited waters, first or second order 

streams, public swimming beaches, and drinking water supply sources should be 

considered. 

Section 2 of this letter report describes the methodology which Town-owned properties and 

infrastructure were evaluated during the retrofit assessment. Section 3 summaries the 

findings of the ranking analysis. Section 4 describes the next steps to finalize the retrofit 

analysis under the 2016 Small MS4 General Permit. 

2 Preliminary Analysis of Municipal 

Properties for Retrofit Inventory 
Tighe & Bond has performed a desktop analysis using the Town of Mendon’s GIS data to 
assess municipal properties for potential modification or retrofits with BMPs based on 
criteria outlined in Section 2.3.6.d of the 2016 Small MS4 General Permit. Tighe & Bond 
considered properties with significant impervious cover (including parking lots, buildings, 
and maintenance yards) within the urbanized area that could be modified or retrofitted with 
a stormwater BMP to reduce stormwater quantity and/or improve quality. 

Tighe & Bond further included consideration of subsurface geology, parcel size, hydrology, 

location of flood zones, location of water supply protection areas, and existing stormwater 

infrastructure. The ranking criteria used in the BMP retrofit analysis are included in Table 1 

and the steps used to complete the analysis are listed in Table 2. 

Table 1 

Mendon BMP Retrofit Ranking Criteria 

Ranking Criteria 

Priority Value (0 through 5) 
Notes 

Cut-off Values (criteria specific) 

0 1 2 3 4 5 

5 = highest priority rank 

0 = lowest priority rank 

Area (acres) - 0 0.5 1 5 10 Larger parcel size ranks higher 

Hydrologic Soil 

Conditions 

C, D, or 

C/D 
- - 

A/D, 

B/D, or 

Null 

A/C, B/C A, B, or A/B 

Soil types range from A - D and can be 

mixed. Soil type A provides best 

infiltration rates and therefore ranks 

highest. Soil type D ranks lowest. 

Wetland Area (% 

Coverage) 
- 0.05 0.03 0.02 0.01 0 Smaller cover ranks higher 
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Ranking Criteria 

Priority Value (0 through 5) 
Notes 

Cut-off Values (criteria specific) 

0 1 2 3 4 5 

5 = highest priority rank 

0 = lowest priority rank 

Proximity to FEMA 

Flood Zone (mi) 
- 0 0.25 0.5 0.75 1 Farther away ranks higher 

Depth To Water 

table (cm) 
- 

Shallow: 

0-36 
- Null 

Deep: > 

36 
- Deeper water table ranks higher 

Is there stormwater 

infrastructure on-

site?  

- No - Abutting - On-site 

Parcels with stormwater infrastructure 

(i.e., catch basins, manholes, drainage 

pipes, etc.) rank higher 

Proximity to Aquifer 

(mi) 
- 1 0.75 0.5 0.25 0 Closer ranks higher 

Distance to Surface 

Water (m) 
- 300 and 

greater 
200-299 100-199 50-99 0-49 Closer ranks higher 

Impervious Area % - 0-19 20-39 40-59 60-79 80-100 Higher percent ranks higher 

Distance to 

Drainline (m) 
- 300 and 

greater 
200-299 100-199 50-99 0-49 Closer ranks higher 

Are there 

opportunities for 

public use and 

education? 

- Low - Medium - High 
More opportunities for public use and 

education ranks higher 

 

 

Table 2 

Desktop Screening Analysis Steps 

Step 1 Collect GIS land use data and spatially isolate to the 26 town-owned parcels 

Step 2 Populate the attribute table with values from each data layer as shown in Table 3 

Step 3 Rank the parcels according to Table 1 “Ranking Criteria” 

A. For each category, sort the parcels by most suitable to least suitable for BMP retrofit 

B. Cemeteries, solar field and storage locations were not included 

C. The parcels with the highest count were chosen as the most suitable for BMP retrofit as 

shown in Table 4 
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Table 3 

Town of Mendon Municipal Properties Ranking Criteria Values 

OBJECTID 
Map Parcel 

ID 
Name Category Address 

Distance to 

Flood Hazards 

(m) 

Distance to 

Aquifers (m) 

Distance to 

Water (m) 

Impervious 

(%) 

Wetland 

(%) 

Depth to 

Water Table 

Soil Hydro 

Group 

Storm 

Infrastructure 

Onsite 

Distance to 

Drain line (m) 

Parcel Size 

(m²) 

Public Use & 

Education 

Opportunities 

1 8-189-29-31 Taft Public Library Municipal Buildings 29 North Avenue 269.6 676.2 75.9 24.20% 0 68 C 0 0.7 11404.6 High 

2 8-189-10 
Clough Elementary and Clough 

Field 
School Buildings 10 North Avenue 325 585.6 147.1 35.00% 0.221 68 C 0 2.8 45944 High 

3 3-189-148 Miscoe Hill Elementary School Buildings 148 North Avenue 0 1725.5 0 20.40% 0.103 0 A 0 0.2 111572.9 High 

4 12-133-8 George Cemetery Parks and Open Space 8 George Street 220.7 206 316.8 0.00% 0 0 B 0 49.5 4679.2 Low 

5 8-174-1 Founders Park Museum Municipal Buildings 1 Main Street 487.1 554.5 157.6 1.70% 0 68 C 0 2.9 2475.4 High 

6 11-174-18 Old Library Municipal Buildings 18 Main Street 435.8 494.4 338 84.70% 0 68 C 0 3.6 3296.5 High 

7 11-174-20 Town Hall Municipal Buildings 20 Main Street 391.4 452.3 359.3 62.30% 0 68 C 0 36.4 3622.4 High 

8 9-177-36 Solar Field Solar Field 36 Milford Street 0 213.2 47.1 0.00% 0.003 0 B 0 157.9 135294 Low 

9 8-174-13 Historical Society Records Room Municipal Buildings 13 Main Street 477.8 553.2 252 0.00% 0 68 C 0 31.9 103.4 Low 

10 11-236-63 Old House Municipal Buildings 63 Uxbridge Road 46.8 2382.6 51.7 9.50% 0 0 D 0 260.4 693.2 Low 

11 11-225-45 Town Beach Municipal Buildings 45 Taft Avenue 0 1938.9 7.5 66.20% 0 68 C 0 7.2 1662.3 High 

12 11-225-47 Memorial Park 
Garden and Active 

Recreation 
47 Taft Avenue 0 1936.1 7.6 78.00% 0.044 68 C 0 2.6 626.5 High 

13 17-140-15 Swandale Cemetery Parks and Open Space 15 Harvard Ave East 33.3 33.9 61 6.50% 0 0 B 0 245 15925.5 Low 

14 18-140-54 Olney Cook Artisan Shop Municipal Buildings 
54 Hartford Avenue 

East 
248 100.8 369.5 2.50% 0 0 B 0 123.2 2100.7 Low 

15 28-118-10 Grover Field 
Garden and Active 

Recreation 
10 Colonial Drive 0 0 0 0.10% 0.324 0 A 0 3.3 15736.7 Medium 

16 20-202-73 Town of Mendon Cemetery Parks and Open Space 73 Park Street 120.8 1576.1 165 0.00% 0 77 C 0 315.5 617.4 Low 

17 28-206-218 Pine Hill Cemetery Parks and Open Space 218 Providence Street 50.5 0 70.6 0.10% 0 0 A 0 46.5 5785.4 Low 

18 17-186-8 Fire Station Fire and Safety 8 Morrison Drive 356.6 340.6 370.5 9.90% 0.162 0 B 0 18.4 42458.5 Medium 
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OBJECTID 
Map Parcel 

ID 
Name Category Address 

Distance to 

Flood Hazards 

(m) 

Distance to 

Aquifers (m) 

Distance to 

Water (m) 

Impervious 

(%) 

Wetland 

(%) 

Depth to 

Water Table 

Soil Hydro 

Group 

Storm 

Infrastructure 

Onsite 

Distance to 

Drain line (m) 

Parcel Size 

(m²) 

Public Use & 

Education 

Opportunities 

19 13-140-113 Bicknell Cemetery Parks and Open Space 113 Hartford Ave East 190.9 0 33.7 2.40% 0 0 A 0 2.9 4697.8 Low 

20 12-206-64 DPW/ Highway Garage Municipal Buildings 64 Providence Street 0 0 168.8 12.50% 0.012 0 A 1 0 49188.2 Medium 

21 12-206-1 Town of Mendon Cemetery Parks and Open Space 1 Providence Street 429.2 351.8 466.7 0.10% 0 0 B 0 32.7 8104.9 Low 

22 12-108-9 Mendon Elderly Housing Municipal Buildings 9 Blackstone Street 493.3 523.3 289.8 13.70% 0.027 68 C 1 0 41264.4 Medium 

23 11-178-29 Veteran's Park Ball Field 
Garden and Active 

Recreation 
29 Millville Street 43.8 1710.1 47 14.70% 0 68 C 1 0 29570.6 High 

24 11-225-4 Memorial Park 
Garden and Active 

Recreation 
4 Taft Avenue 73.6 1704.9 66.1 1.50% 0 68 C 0 1 46525 High 

25 22-149-26 Steel Storage Building Municipal Buildings 26 Inman Hill Road 309.3 1460.6 0 0.30% 0.011 68 C 0 38.3 94334.1 Low 

26 28-206-214 Town of Mendon Cemetery Parks and Open Space 214 Providence Street 0 0 0 0.00% 0.237 0 B/D 0 53 45159 Low 
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Table 4 

Mendon BMP Retrofit Municipal Parcel Ranking Results 

OBJECTID Map Parcel ID Name Category Address 

Distance to 

Flood 

Hazards (m) 

Distance to 

Aquifers 

(m) 

Distance to 

Surface 

Water (m) 

Impervious 

(%) 

Wetland 

(%) 

Depth to 

Water Table 

Soil Hydro 

Group 

Storm 

Infrastructure 

Onsite 

Distance to 

Drain line (m) 

Parcel Size 

(m²) 

Public Use & 

Education 

Opportunities 

Total Suitability 

Count 

 
Municipal Parcels considered to be most feasible for BMP Retrofits ranked in order from highest to lowest 

6 11-174-18 Old Library 

Municipal 

Buildings 18 Main Street 5 4 1 5 5 4 1 1 5 2 5 38 

20 12-206-64 

DPW/Highway 

Garage 

Municipal 

Buildings 

64 Providence 

Street 1 5 3 1 4 1 5 5 5 5 3 38 

22 12-108-9 

Mendon Elderly 

Housing 

Municipal 

Buildings 9 Blackstone Street 5 4 2 1 3 4 1 5 5 5 3 38 

1 8-189-29-31 Taft Public Library 

Municipal 

Buildings 29 North Avenue 3 4 4 2 5 4 1 1 5 3 5 37 

23 11-178-29 

Veteran's Park Ball 

Field 

Garden 

and Active 

Recreation 29 Millville Street 1 1 5 1 5 4 1 5 5 4 5 37 

7 11-174-20 Town Hall 

Municipal 

Buildings 20 Main Street 4 4 1 4 5 4 1 1 5 2 5 36 

5 8-174-1 

Founders Park 

Museum 

Municipal 

Buildings 1 Main Street 5 4 3 1 5 4 1 1 5 2 5 36 

2 8-189-10 

Clough Elementary 

and Clough Field 

School 

Buildings 10 North Avenue 4 4 3 2 1 4 1 1 5 5 5 35 

24 11-225-4 Memorial Park 

Garden 

and Active 

Recreation 4 Taft Avenue 1 1 4 1 5 4 1 1 5 5 5 33 

11 11-225-45 Town Beach 

Municipal 

Buildings 45 Taft Avenue 1 1 5 4 5 4 1 1 5 1 5 33 

3 3-189-148 

Miscoe Hill 

Elementary 

School 

Buildings 148 North Avenue 1 1 5 2 1 1 5 1 5 5 5 32 

18 17-186-8 Fire Station 

Fire and 

Safety 8 Morrison Drive 4 5 1 1 1 1 5 1 5 5 3 32 

15 28-118-10 Grover Field 

Garden 

and Active 

Recreation 10 Colonial Drive 1 5 5 1 1 1 5 1 5 3 3 31 

9 8-174-13 

Historical Society 

Records Room 

Municipal 

Buildings 13 Main Street 5 4 2 1 5 4 1 1 5 1 1 30 

12 11-225-47 Memorial Park 

Garden 

and Active 

Recreation 47 Taft Avenue 1 1 5 4 2 4 1 1 5 1 5 30 
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OBJECTID Map Parcel ID Name Category Address 

Distance to 

Flood 

Hazards (m) 

Distance to 

Aquifers 

(m) 

Distance to 

Surface 

Water (m) 

Impervious 

(%) 

Wetland 

(%) 

Depth to 

Water Table 

Soil Hydro 

Group 

Storm 

Infrastructure 

Onsite 

Distance to 

Drain line (m) 

Parcel Size 

(m²) 

Public Use & 

Education 

Opportunities 

Total Suitability 

Count 

14 18-140-54 

Olney Cook Artisan 

Shop 

Municipal 

Buildings 

54 Hartford Avenue 

East 3 5 1 1 5 1 5 1 3 2 1 28 

10 11-236-63 Old House 

Municipal 

Buildings 63 Uxbridge Road 1 1 4 1 5 1 1 1 2 1 1 19 

 
Municipal Parcels considered to be less feasible for BMP Retrofits based on land use 

19 13-140-113 Bicknell Cemetery 

Parks and 

Open 

Space 

113 Hartford Ave 

East 2 5 5 1 5 1 5 1 5 3 1 34 

8 9-177-36 Solar Field Solar Field 36 Milford Street 1 5 5 1 5 1 5 1 3 5 1 33 

25 22-149-26 

Steel Storage 

Building 

Municipal 

Buildings 26 Inman Hill Road 4 2 5 1 4 4 1 1 5 5 1 33 

21 12-206-1 

Town of Mendon 

Cemetery 

Parks and 

Open 

Space 1 Providence Street 5 5 1 1 5 1 5 1 5 3 1 33 

17 28-206-218 Pine Hill Cemetery 

Parks and 

Open 

Space 

218 Providence 

Street 1 5 4 1 5 1 5 1 5 3 1 32 

4 12-133-8 George Cemetery 

Parks and 

Open 

Space 8 George Street 3 5 1 1 5 1 5 1 5 3 1 31 

13 17-140-15 Swandale Cemetery 

Parks and 

Open 

Space 15 Harvard Ave East 1 5 4 1 5 1 5 1 2 3 1 29 

26 28-206-214 

Town of Mendon 

Cemetery 

Parks and 

Open 

Space 

214 Providence 

Street 1 5 5 1 1 1 3 1 4 5 1 28 

16 20-202-73 

Town of Mendon 

Cemetery 

Parks and 

Open 

Space 73 Park Street 2 2 3 1 5 4 1 1 1 1 1 22 
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3 Preliminary Retrofit Inventory Results 
The Desktop Screening included in Table 4 on the previous page, lists the 26 municipally 

owned parcels from the Mendon Good Housekeeping Inventory, and ranking scores. Parcels 

with the top 5 highest ranking scores are included below in Table 5. Two additional parcels, 

which ranked 6th and 7th in the ranking scores, are also included in Table 5 because in the 

Phosphorus Source Identification Report for Mendon, completed concurrently with this 

report, these parcels were found to be high-priority parcels for BMP Retrofit for phosphorus 

load reductions.  

Table 5 

Recommended Municipally Owned Sites for Future Retrofit Feasibility Analysis 

Name Parcel ID Address Site Suitability Characteristics 

Old Library 11-174-18 18 Main Street Far from flood hazards 

No wetlands 

High depth to water table 

DPW/ Highway 

Garage 

12-206-64 64 Providence Street Far from aquifers 

High impervious surface cover 

Suitable Soils 

Large Parcel 

Mendon Elderly 

Housing 
12-108-9 9 Blackstone Street Far from aquifers 

Far from flood hazards 

High depth to water table 

Taft Public 

Library 

8-189-29-31 29 North Avenue Far from flood hazards 

Far from water features 

High impervious surface cover 

No wetlands 

High depth to water table 

Veteran's Park 

Ball Field 

11-178-29 29 Millville Street No wetlands on parcel 

High depth to water table 

Far from water supply/ wellhead 

protection areas 

Town Hall 11-174-20 20 Main Street Far from flood hazards 

No wetlands 

High depth to water table 

Co-located with the Old Library 

Founders Park 

Museum 

8-174-1 1 Main Street No wetlands on parcel 

High depth to water table 
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3.1 Discussion of Results 
As indicated in Table 4, due to current land uses and the restrictions they would provide, 

Town Cemetery’s, the Solar Field, and the Steel Storage Building were not included in the 

final inventory regardless of scores achieved. An initial review of the inventory and ranking 

scores indicates that several parcels with zero or very low IA scored very high in the 

analysis, such as the DPW/Highway Garage and Founders Park Museum. It should be noted 

though that overall, Town-owned parcels do not have a high percentage of IA. In fact, only 

four of the 26 Town-owned parcels reviewed in this assessment received a score of 4 or 5 

for percent impervious. Tighe & Bond suggests that lower ranked parcels that have a higher 

percent IA (Town Hall), or that are located nearer to impaired water bodies (Mendon Elderly 

Housing or Veterans Park Ball Field) be weighted more heavily when it comes to BMP retrofit 

implementation.  

Since Mendon currently does not have any Town-owned BMPs, they should capitalize on 

locating a demonstration system where it has high visibility, a large opportunity for public 

use and education purposes, and where it will be the most beneficial for nutrient reduction. 

Therefore, the final recommended inventory of 5 Town-owned properties that could 

potentially be modified or retrofitted with BMPs designed to reduce the frequency, volume, 

and pollutant loads of stormwater discharges to and from its MS4 includes those parcels 

listed in Table 6. 

 
Table 6 

Recommended Top 5 Town-Owned Properties for Future Retrofit Feasibility Analysis 

Rank Name Parcel ID Address Notes 

1 Old Library and 

Town Hall 

11-174-18 and 

11-174-20 

18 Main Street and 

20 Main Street 

These properties are located 

adjacent to one another and a 

single BMP project could be 

implemented to address both 

properties. These locations 

also provide a great 

opportunity for public use and 

education. 

2 Mendon Elderly 

Housing 

12-108-9 9 Blackstone 

These properties had high 

scores and were high priority 

parcels for phosphorus load 

reductions. 

3 Taft Public 

Library 

8-189-29-31 29 North Avenue 

4 Veteran’s Park 

Ballfield 

11-178-29 29 Millville Street 

5 Founders Park 

Museum 

8-174-1 1 Main Street 

Alternate DPW/Highway 

Garage 

12-206-64 64 Providence St This property had a high score 

but low IA and was not a high 

priority parcel for phosphorus 

load reductions 
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4 Next Steps to Complete BMP Retrofit 

Inventory 

The remaining steps to complete the BMP Retrofit Inventory include review with the Town 

on the ranking results, a field assessment and development of site maps for the highest 

ranked parcels. Following this, an evaluation of structural BMP’s best suited for nutrient 

removal, and a planning level fact sheet should be completed for each location. Town Staff 

suggest that the Town complete these steps in Planning Year 5. In addition, Section 2.3.6.d 

requires preliminary design drawings and a schedule to complete a demonstration BMP be 

completed in Planning Year 5. 
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Section 1    

Background 

Per Part 2.2.2.b.ii  of the United States Environmental Protection Agency (EPA) National 

Pollutant Discharge Elimination System (NPDES) General Permits for Stormwater 

Discharges from Small Municipal Separate Storm Sewer Systems in Massachusetts 

(referred to herein as “2016 Small MS4 General Permit”), within four years from the 

effective date of the permit, certain permittees are required to complete a Phosphorus 

Source Identification (ID) Report. Nutrient Source ID Reports are required for those MS4s 

with discharges within watersheds that are impaired for nitrogen and/or phosphorus.  

Per Part 2.3.6.d of the 2016 Small MS4 General Permit, within four years from the effective 

date of the permit, permittees are also required to identify a minimum of five permittee-

owned properties that could be potentially modified or retrofitted with best management 

practices (BMPs) designed to reduce the frequency, volume, and pollutant loads of 

stormwater discharges to and from its MS4 through the reduction of impervious area (IA).  

Town-owned properties were identified for BMP retrofit potential in a separate report for 

partial compliance with Part 2.3.6.d. These properties were further assessed by Tighe & 

Bond to identify priority sites for phosphorus removal in proximity to areas of higher 

nutrient loading identified within this phosphorus source identification report.  

Relevant to this report is the Blackstone River, which is phosphorus impaired. Mendon 

tributaries to the Blackstone River including Mill River, Muddy Brook, Rock Meadow Brook, 

Round Meadow Brook, and Miscoe Brook are not impaired, but as they are within the 

Blackstone River watershed, the Town is subject meeting requirements for 2.2.2.b.ii.  The 

requirements for Phosphorus Source Identification are specified in more detail below. This 

report was developed to identify sources of nutrients in Mendon that are within the 

watershed of impaired waters. 

1.1 Phosphorus Source Identification Requirements 
Per Appendix H Part II.1.b. of the 2016 Small MS4 General Permit, the Town of Mendon 

is required to complete a Phosphorus Source Identification Report within four years of the 

permit effective date due to discharges within the watershed of Blackstone River, which is 

impaired for Total Phosphorous. The report must include the following elements: 

• Calculation of total MS4 area draining to the water quality limited receiving water 

segments or their tributaries, incorporating updated mapping of the MS4 and 

catchment delineations produced pursuant to Part 2.3.4.6 of the 2016 Small MS4 

General Permit. 

• Screening and monitoring results pursuant to Part 2.3.4.7.b., targeting the 

receiving water segment(s). 

• Impervious areas and directly connected impervious areas (DCIA) for the target 

catchment. Tighe & Bond has estimated DCIA based on EPA guidance. 

• Identification, delineation, and prioritization of potential catchments with high 

phosphorus loading. 
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• Identification of potential retrofit opportunities or opportunities for the installation 

of structural BMPs during redevelopment, including the removal of impervious 

area. 

1.2 Other Nutrient Related Enhanced BMP Requirements 
The MS4 permit includes additional Best Management Practices (BMPs) requirements to 

address nutrient related impairments as described below. 

1.2.1 Phosphorus Requirements 

The Source Identification Report required by Appendix H of the 2016 Small MS4 General 

Permit is one part of an overall program that must be established to reduce phosphorus 

loading within the Blackstone River watershed. The Town must also comply with the 

additional or enhanced BMP requirements outlined in Appendix H Part A.II.1 of the 2016 

Small MS4 General Permit. Enhanced BMP’s include conducting public education and 

outreach in appropriate timeframes in order to encourage the proper use and disposal of 

materials that may be a significant contributor of phosphorus charges. Language from 

Appendix H Part II.1.a.i.1 is included herein for reference: 

The permittee shall distribute an annual message in the spring (March/April) 

timeframe that encourages the proper use and disposal of grass clippings and 

encourages the proper use of slow-release and phosphorus-free fertilizers. The 

permittee shall distribute an annual message in the summer (June/July) timeframe 

encouraging the proper management of pet waste, including noting any existing 

ordinances where appropriate. The permittee shall distribute an annual message 

in the Fall (August/September/October) timeframe encouraging the proper 

disposal of leaf litter. The permittee shall deliver an annual message on each of 

these topics, unless the permittee determines that one or more of these issues is 

not a significant contributor of phosphorus to discharges from the MS4 and the 

permittee retains documentation of this finding in the SWMP. 

Mendon is in compliance with these requirements through posting of messages on the 

Town website. The Town seasonally updates web page messages for residents to manage 

their grass clippings, pet waste, and leaf litter at the appropriate time of year. 

In addition, Appendix H Part II.1.a.i.2 of the 2016 Small MS4 General Permit includes 

enhancement of BMPs to ensure that current phosphorus loads do not increase. The 

Town’s Stormwater Management Bylaw for post construction includes a requirement that 

BMPs be optimized for phosphorus removal.  

Mendon must also comply with requirements in Part 2.3.6.a.ii.4 of the 2016 Small MS4 

General Permit, which outlines pollutant removal requirements for BMPs for development 

and redevelopment sites. These requirements target TSS and Total Phosphorus. Excerpts 

from Part 2.3.6.a.ii.4 are included herein for reference: 

Stormwater management systems on redevelopment sites shall be designed to 

meet an average annual pollutant removal equivalent to 80% of the average 

annual postconstruction load of Total Suspended Solids (TSS) related to the total 

post-construction impervious area on the site AND 50% of the average annual load 

of Total Phosphorus (TP) related to the total post-construction impervious surface 
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area on the site (based on the average annual loading and not on the basis of any 

individual storm event). 

a) Average annual pollutant removal requirements in 2.3.6.a.ii.4 above are 

achieved through one of the following methods: 

1. installing BMPs that meet the pollutant removal percentages; or 

2. retaining the volume of runoff equivalent to, or greater than, 0.8 

inch multiplied by the total post-construction impervious surface 

area on the redeveloped site; or 

3. meeting a combination of retention and treatment that achieves 

the above standards; or 

4. utilizing offsite mitigation that meets the above standards within 

the same USGS HUC12 as the redevelopment site. 

Mendon updated its Stormwater Management Bylaw to address this regulatory 

requirement and incorporate language that allows for the implementation of BMPs. 

1.3 Data Sources 
Tighe & Bond estimated existing phosphorus loading within Mendon using the 

methodology in Attachment 1 of Appendix F of the 2016 Small MS4 General Permit. The 

following datasets from the Massachusetts Bureau of Geographic Information (MassGIS) 

and the Town were used to perform the analysis: 

• 2016 Land Use 

• Soil hydrogeography group 

• Preliminary catchment delineations developed as part of the Integrated Water 

Resources Management Planning Project and in support of the Illicit Discharge 

Detection and Elimination (IDDE) Program  

• Town Parcel Boundaries 

The methodology for the calculations included within this report can be found in Appendix 

A. The calculations and full dataset for phosphorus loading can be found in Appendix B. 
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Section 2    
Blackstone River Phosphorus Source 

Identification Requirements 

2.1 Background Characteristics 
The total area of Mendon is about 11,512 acres. The Blackstone River watershed is 

214,660 acres in total, of which 11,318 acres are within the Town of Mendon.  

The maps in Appendix C show within Mendon the location of the Blackstone River 

watershed as well as the outfalls and catchment areas. 

Of the total 11,318 acres of the Blackstone River watershed located in Mendon, 3,302 

acres are mapped as urbanized area. Figure 2-1 shows the MS4 Mapping of the Urbanized 

area, subject to the 2016 Small MS4 General Permit, 

Mendon’s MS4 within the Blackstone River watershed consists of 105 outfalls. 
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Figure 2-1: Mendon MS4 Map 
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2.2 Screening and Monitoring Results in Blackstone River 
Watershed 

Mendon performed dry weather outfall screening and monitoring within the Blackstone 

River watershed in 2021. The segments of the Mill River which are phosphorus impaired, 

are downstream from Mendon. There are no known phosphorus impairment waterbodies 

in the Town itself. Total Phosphorus analysis was not completed during the outfall 

screening, or any pollutant known to be representative of potential phosphorus pollution.  

2.3 Summary Statistics 
Table 2-1 below summarizes the total IA and DCIA within the Blackstone River watershed 

and the Town’s MS4 regulated area. 

Table 2-1 
Summary of IA and DCIA within the Blackstone River Watershed 

  Acres 

Total Impervious Area within MS4 Area 208.19 

Total Estimated DCIA within MS4 Area 840.05 

 

Using the methods described in Appendix A of this report, estimates of phosphorus loading 

potential were created for each of the Town’s outfalls. 

Table 2-2 below shows the information for the 10 catchments within the MS4 regulated 

area with the most IA. The catchments are labeled using the Town’s identifier in ArcGIS 

for the outfall to which they drain. The table is sorted in descending order of total IA. 

Table 2-2 
10 Catchments with the Most Impervious Area within Blackstone River Watershed 

Outfall ID 
Total Impervious 

Area (acres) 

NP-08 18.67 

MB-41 13.93 

MB-38 11.84 

MR-19 9.67 

MB-61 6.82 

MB-50 6.61 

MB-16 6.41 

SP-07 5.51 

MB-13 5.15 

12_OF 5.08 
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2.4 Land Use and Prioritization of Potential Catchments 
with High Phosphorus Loading 

Using the methods described in Appendix A to this report, estimates of phosphorus loading 

potential were created for each of the Town’s storm drain outfall catchments within the 

Blackstone River watershed. 

Table 2-3 shows the five catchments with the highest estimated phosphorus loading in 

the Blackstone River watershed area. To see the complete dataset for all catchments 

within Mendon, please refer to Appendix B. 

Table 2-3 
Five (5) outfalls within the Blackstone River watershed with the Highest Estimated Phosphorus 
Loading 

Outfall ID 
Phosphorus Load 

(lbs/year) 

NP-08 60.86 

MB-41 50.80 

MB-38 39.72 

MB-13 36.73 

MB-61 34.20 

Top 5 as a % of Total Town Load 26.46% 

 

The subsections included below describe the factors that may contribute to high 

phosphorus loading for the five outfalls identified in Table 2-5. Installation of BMPs and 

reduction of impervious cover on roadways and in residential areas may significantly 

reduce the phosphorus loading within Mendon. 

Note these are estimated loadings based on soil type, land use, and estimated DCIA. 

Actual loading may vary considerably from site to site depending on what stormwater 

control measures are actually present. These estimates provide a valuable guide to help 

identify those areas of the Town that should be the highest priorities for interventions to 

reduce pollutant loading. 
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2.4.1 Outfall NP-08 

Table 2-4 provides a breakdown of the land use types that are estimated to contribute 

phosphorus loading to the catchment area surrounding outfall NP-08, which has the 

highest estimated phosphorus loading and the highest IA within its catchment area of the 

outfalls within the MS4 area. 

Table 2-4 
Land use types with high phosphorus loading within outfall NP-08 

 
Land Use 

Type 

Acres / 
catchment / 

land use 

Phosphorus 
Load 

(pounds/year) 

% of Phosphorus 
Load 

(pounds/year/outfall) 

Impervious 
Cover 

Commercial / 

Industrial 
14.37 47.8 78.54% 

Open 2.94 7.9 12.98% 

Roadways 1.19 2.9 4.77% 

 

 

2.4.2 Outfall MB-41 

Table 2-5 provides a breakdown of the land use types that are estimated to contribute 

phosphorus loading to the catchment area surrounding outfall MB-41, which has the 

second highest estimated phosphorus loading and the second highest IA within its 

catchment area of the outfalls within the MS4 area. 

Table 2-5 
Land use types with high phosphorus loading within outfall MB-41 

 
Land Use 

Type 

Acres / 
catchment / 

land use 

Phosphorus 
Load 

(pounds/year) 

% of Phosphorus 
Load 

(pounds/year/outfall) 

Impervious 
Cover 

Commercial / 
Industrial 

8.62 25.0 49.21% 

Roadways 3.55 9.3 18.31% 

Low-density 
residential 

1.45 3.76 7.40% 

Pervious 

Cover 

Low-density 
residential 

17.00 4.4 8.66% 

Agricultural 9.07 4.1 8.07% 
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2.4.3 Outfall MB-38 

Table 2-6 provides a breakdown of the land use types that are estimated to contribute 

phosphorus loading to the catchment area surrounding outfall MB-38, which has the third 

highest estimated phosphorus loading and the third highest IA within its catchment area 

of the outfalls within the MS4 area. 

Table 2-6 
Land use types with high phosphorus loading within outfall MB-38 

 
Land Use 

Type 

Acres / 
catchment / 

land use 

Phosphorus 
Load 

(pounds/year) 

% of Phosphorus 
Load 

(pounds/year/outfall) 

Impervious 
Cover 

Roadways 6.60 17.9 45.07% 

Multi-family / 
High-density 
residential 

1.93 8.1 20.39% 

Low-density 
residential 

1.74 4.6 11.58% 

Commercial / 
Industrial 

1.52 4.0 10.07% 

Pervious 
Cover 

Multi-family / 
High-density 
residential 

11.59 1.8 4.53% 

Low-density 
residential 

11.38 1.8 4.53% 

 

2.4.4 Outfall MB-13 

Table 2-7 provides a breakdown of the land use types that are estimated to contribute 

phosphorus loading to the catchment area surrounding outfall MB-13, which has the fourth 

highest estimated phosphorus loading and the fourth highest IA within its catchment area 

of the outfalls within the MS4 area. 

Table 2-7 
Land use types with high phosphorus loading within area of outfall MB-13 

 
Land Use 

Type 

Acres / 
catchment / 

land use 

Phosphorus 
Load 

(pounds/year) 

% of Phosphorus Load 

(pounds/year/outfall) 

Pervious 
Cover 

Low-density 

residential 
83.97 18.0 49.00% 

Multi-family / 
High-density 
residential 

31.92 5.3 14.43% 

Impervious 
Cover 

Low-density 
residential 

3.88 10.1 27.50% 

Roadways 1.27 3.2 8.71% 
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2.4.5 Outfall MB-61 

Table 2-8 provides a breakdown of the land use types that are estimated to contribute 

phosphorus loading to the catchment area surrounding outfall MB-61, which has the fifth 

highest estimated phosphorus loading and the fifth highest IA within its catchment area 

of the outfalls within the MS4 area. 

Table 2-8 
Land use types with high phosphorus loading within outfall MB-61 

 
Land Use 

Type 

Acres / 
catchment / 

land use 

Phosphorus 
Load 

(pounds/year) 

% of Phosphorus 
Load 

(pounds/year/outfall) 

Impervious 
Cover 

Roadways 3.66 9.4 27.49% 

Low-density 
residential 

1.36 3.5 10.23% 

Commercial / 
Industrial 

1.20 3.1 9.06% 

Pervious Cover 
Low-density 
residential 

25.12 6.9 20.18% 

 

2.5 Potential Retrofit Opportunities 
In Mendon’s BMP Retrofit Inventory, five municipally owned sites were recommended as 

suitable for potential green infrastructure retrofits based on factors including soil type, 

proximity to water bodies, and potential for nutrient load reduction.  

After identifying the five outfalls within the MS4 regulated area with the highest estimated 

nitrogen and phosphorus loading in Section 2.4 of this document, their proximity to the 

locations noted in the BMP Retrofit Inventory were assessed. Table 2-9 shows those 

locations that were identified as high-priority parcels to be considered for control of 

phosphorus loading in the BMP Retrofit Inventory as well as their proximity to outfalls with 

the high estimated phosphorus loading. 

Table 2-9 
High-Priority Parcels to be Considered for Control of Phosphorus Loading 

Location Address 
High Phosphorus Loading 

Outfall in Proximity 

Veteran’s Park Ball Field 29 Millville Street MB-61 

Mendon Elderly Housing 9 Blackstone Street MB-38 & MB-41 

Old Library 18 Main Street MB-38 & MB-41 

Founder’s Park Museum 1 Main Street MB-38 & MB-41 

Town Hall 20 Main Street MB-38 & MB-41 

 

As previously stated in Section 2.4 of this document, the installation of BMPs and reduction 

of impervious cover on roadways and in residential areas may significantly reduce the 
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nitrogen and phosphorus loading within Mendon. Outfalls MB-61, MB-38, and MB-41 are 

estimated to be three of the largest contributors of phosphorus loading within the MS4 

area. In addition, MB-61 is in very close proximity to Nipmuc Pond, and MB-38 and MB-

41 are in close proximity to each other and to Muddy Brook. For all three of these outfalls, 

impervious cover on roadways, commercial/industrial areas, and residential areas is 

estimated to serve as a major factor in phosphorus loading. This information confirms the 

recommendations that sites listed Table 2-9 be prioritized for BMP installation. 

In the future, the Town should consider the potential for additional retrofit opportunities 

at sites closer to the other outfalls with high estimated phosphorus loading. 
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Section 3    

Conclusions and Recommendations 

Overall, it has been noted that potential major factors contributing to Mendon’s 

phosphorus loading of its impaired waterways are high amounts of impervious cover 

associated with commercial / industrial area, roadways, and residential areas, as well as 

pervious cover associated with residential areas. Prime areas to prioritize for BMP retrofit 

have been identified in Table 2-9 based on the estimated phosphorus loading data. BMPs 

significantly reduce Mendon’s phosphorus output to its waterways. 

3.1 Reporting and Annual Update 
This Nitrogen and Phosphorus Source Identification Report must be submitted to EPA and 

MassDEP with the Permit Year 4 Annual Report, due on September 28, 2022.  

The results of this report provide a valuable starting point for the next phase of 

requirements in Appendix H of the 2016 Small MS4 General Permit which are due by the 

end of Permit Year 5 (06/30/2023) which include: 

1. Evaluate all properties identified as presenting retrofit opportunities or areas for 

structural BMP installation under permit Part 2.3.6.d.ii or identified in the 

Phosphorus Source Identification Report. The evaluation shall include: 

a. The next planned infrastructure, resurfacing, or redevelopment activity 

planned for the property (if applicable) OR planned retrofit date 

b. The estimated cost of redevelopment or retrofit BMPs, and 

c. The engineering and regulatory feasibility of redevelopment or retrofit 

BMPs. 

2. Provide a listing of planned structural BMPs and a plan and schedule for 

implementation in the year 5 annual report. 

 

J:\M\M0799 Town of Mendon Stormwater Mapping\Stormwater Compliance\M0799-14 FY22 
NPDES\Task 3- PO4 ID\Draft\07.11.22_Mendon Phosphorus Source Identification Report.docx 
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Methodology for Nitrogen and Phosphorus Source 
Identification Calculations  
 

This appendix explains the methodology used to calculate loadings for Total Phosphorous on 

a catchment basis for the Blackstone River watershed.   

All actions described were performed in ArcGIS Pro 2.6.0 / ArcMap and Microsoft Excel.  

Data Sources 

The following datasets from the Massachusetts Bureau of Geographic Information (MassGIS) 

and the Town were used to perform the analysis: 

• 2016 Land use/land cover 

• Soil hydrography group  

• Preliminary catchment delineations developed by Tighe & Bond as part of the Illicit 

Discharge Detection and Elimination (IDDE) Program in Permit Year 1 and refined by 

Tighe & Bond in Permit Year 4 

• Town Parcel Boundaries 

• BMP Retrofit Assessment (June 2021) developed by MVPC as part of a grant program 

The phosphorus source identification analysis included four GIS shapefiles shown in Table 1 

below. Based on permit applicability for the Town of Mendon, this analysis was conducted for 

phosphorous loadings. 

 

TABLE 1 

Shapefiles Used in Phosphorus Source Identification Analysis 

Layer Use Origin 

Watershed drainage area 

delineations 

Area of interest for phosphorus loading 

analysis 
Varies 

Outfall Catchment Delineations 
Area(s) of interest for phosphorus loading 

analysis 
Town files 

2016 Land Use/Land Cover Land use and cover classifications MassGIS 

Subsurface Geology 
(SSURGO_Soils) 

Soil hydrologic groups NRCS Soils Layer 

 

Using the data sources above the following key areas were calculated: 

• Total Impervious Area was determined using the MassGIS 2016 Land Cover/Land 

Use layer. 

• Directly Connected Impervious Area (DCIA) is the impervious area directly 

connected to the MS4 system. This parameter was calculated using Sutherland 

equations within the EPA guidance document entitled “Estimating Change in 
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Impervious Area (IA) and Directly Connected Impervious Areas (DCIA) for 

Massachusetts Small MS4 Permit” (Revised April 2014).  

• Disconnected Impervious Area is the DCIA subtracted from the total impervious 

area. 

• Pervious Area is any land cover/land use not classified as impervious or water. These 

areas are distinguished by land use and hydrologic soil group combinations. 

Export rates for each of the key areas described above were then applied to determine the 

nutrient loading from each parameter.  

A base shapefile was created to determine phosphorus loading rates separately. This base 

shapefile was developed similar to the method taken by the Pioneer Valley Regional Planning 

commission. This approach developed a crosswalk table1 for the 2016 land use/land cover 

layer, which expands on the 2005 crosswalk in the Small MS4 General Permit. This crosswalk 

established a “PLCRSS” attribute based on land use/land cover combinations. This table was 

used in catchment loading calculations for the Blackstone River watershed.  

Catchment Loading Calculations 

Catchment loadings were determined by calculating the areas of each land use/cover soil 

combinations within a given catchment. After calculating areas, directly connected impervious 

area (DCIA), disconnected impervious area, and pervious area loadings were calculated in 

excel. The GIS and excel steps taken are as follows: 

1. Create two new fields in the 2016 Land Use / Land Cover shapefile called Concat 

and PLCRSS 

2. Populate Concat field using field calculator to equal the Land Use and Land Cover 

attributes, separated by a comma (i.e. “Commercial, Pervious”)  

3. Populate PLCRSS by joining the cross-walk table and using the Concat field as the 

join ID 

4. Intersect the “Land Use Land Cover” shapefile with the “SSURGO Soils” Layer to 

create a new flayer called “LandUseLandCover2016_ClippedTowns_SoilsIntersect” 

5. Create a new field called Land Use Soil Category 

6. Populate the Land Use Soil Category field to equal the PLCRSS field plus the string 

“TIA” if the land cover was impervious 

7. Populate the Land Use Soil Category field to equal the PLCRSS field plus the string 

“PERV” plus the intersecting soil hydrologic group if the land cover was not 

impervious 

 

 

 

1 Source: https://yourcleanwater.org/wp-content/uploads/2021/10/Methods-Appendix-June-30-20201.pdf 
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8. Assign phosphorous and nitrogen export rates for each Land Use Soil Category 

value based on Table 3-1 and 3-2 in Attachment 3 of Appendix F of the 2016 

Massachusetts Small MS4 General Permit 

9. Clip the “LandUseLandCover2016_ClippedTowns_SoilsIntersect” to the watershed 

of interest within the Town’s MS4 area 

10. Intersect the clipped layer with the Town’s catchment layer  

11. Select and export anything with a Land Use Soil Category ending in “TIA” to a new 

layer representing the Total Impervious Area within the MS4 area in the watershed 

of interest 

12. Dissolve the new layer by Land Use Soil Category and the Catchment/Outfall ID 

13. Add a new field to the dissolved layer and calculate area in acres 

14. Export attribute table to excel 

15. Query out features not ending in “TIA” and repeat steps 11 through 13  

16. Calculate nutrient loading by multiplying the Land Use Soil Category of a given 

catchment by its respective nutrient export rate 

17. Export out attribute table to excel 

In Microsoft Excel, the total catchment impervious and pervious areas were calculated using 

both table exports. These values were then summed to calculate the total catchment area. 

The total pervious phosphorus loadings were calculated in the same manner.  

The percent impervious area (IA) was calculated for each Land Use Soil Category in a given 

catchment by dividing the exported area of the Land Use Soil Category by the total catchment 

area. The percent DCIA was then calculated using this percent IA and the Sutherland 

Equations. Equation 1 shows the Sutherland Equation and Table 4 below outlines the 

exponents (E) and multipliers (M) used in the Sutherland Equation. 

                                                          (1)                            %𝐷𝐶𝐼𝐴 = 𝑀 ∗ %𝐼𝐴𝐸 

TABLE 4 

Sutherland Equation Multiplier and Exponents by Land Use Soil Category 

Land Use Soil Category Multiplier (M) Exponent (E) 

Com_IndTIA 0.1 1.5 

MFR_HDRTIA 0.4 1.2 

MDRTIA 0.1 1.5 

LDRTIA 0.1 1.5 

HWYTIA 0.1 1.5 

FORTIA 0.01 2 

OpenTIA 0.1 1.5 

AgTIA 0.01 2 
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The percent DCIA was then multiplied by the total catchment area to get the DCIA in acres 

and the disconnected IA was calculated by subtracting the calculated DCIA from the original 

Land Use Soil Category area. A DCIA export rate was then assigned according to Table 3-1 

and 3-2 in Attachment 3 of Appendix F of the 2016 Small MS4 General Permit.  

A disconnected impervious area export rate equivalent to that of Hydrologic Soil Group C was 

assigned. DCIA loadings and disconnected impervious area loadings were determined by 

multiplying the areas by their respective export rates. Total DCIA, disconnected impervious 

area, and pervious area loadings and areas were then summed by catchment. 
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Catchment ID
Total Area 

(acres)

Total Impervious 

Area (acres)
DCIA (acres)

Disconnected IA 

(acres)

Pervious Area 

(acres)

Pervious Area 

Nutrient Load 

(lbs/year)

Disconnected 

Area Nutrient 

Load (lbs/year)

DCIA Nutrient 

Load (lbs/year)

Nutrient Load 

in (lbs/year)

1_OF 15.08467519 0.971735718 0.017309789 0.954425929 14.11293947 0.474718923 2.290622229 0.210077171 2.975418323

12_OF 60.95204468 5.075545285 0.104981028 4.970564257 55.87649939 8.328698611 11.92935422 1.344509364 21.60256219

13_OF 4.800857317 0.444339366 0.009604102 0.434735264 4.356517951 0.723935338 1.043364634 0.121033091 1.888333063

2_OF 2.912845423 0.380490233 0.00993608 0.370554153 2.53235519 0.304787659 0.889329967 0.115908048 1.310025674

3_OF 5.694782771 0.970257823 0.028332628 0.941925195 4.724524948 0.567793992 2.260620468 0.345747534 3.174161994

4_OF 2.780881288 0.521870135 0.022185382 0.499684753 2.259011153 0.370947708 1.199243408 0.233074801 1.803265916

5_OF 1.401768983 0.177492524 0.016316764 0.16117576 1.224276459 0.195012926 0.386821823 0.223923413 0.805758162

6_OF 71.5796467 2.552229105 0.030766352 2.521462753 69.0274176 16.92311647 6.051510606 0.380756854 23.35538393

7_OF 15.13756902 2.027324331 0.046006952 1.981317379 13.11024469 3.576038065 4.755161708 0.591431923 8.922631697

8_OF 3.88052259 0.657682337 0.019160736 0.638521601 3.222840253 0.386995388 1.532451842 0.233287351 2.152734581

9_OF 1.146493429 0.230861334 0.007877731 0.222983603 0.915632095 0.184163006 0.535160647 0.088160399 0.807484053

MB 86.75691465 5.033637165 0.12401142 4.909625745 81.72327749 16.65335232 11.78310179 1.602327793 30.0387819

MB-03 15.6034153 0.541016615 0.008823748 0.532192867 15.06239868 3.041015126 1.277262881 0.12308735 4.441365357

MB-09 0.51191433 0.13267494 0.006042651 0.126632289 0.37923939 0.078780116 0.303917493 0.064081133 0.446778742

MB-1 7.095227957 0.588526912 0.022632881 0.565894031 6.506701045 0.877102669 1.358145674 0.310354149 2.545602491

MB-10 12.41810383 1.359528914 0.054965143 1.304563772 11.05857492 2.315925927 3.130953052 0.717220832 6.164099811

MB-12 16.78974549 1.947065272 0.044057456 1.903007817 14.84268022 3.015349834 4.56721876 0.515413205 8.097981799

MB-13 122.2509208 5.149185691 0.08205104 5.067134651 117.1017351 23.4557748 12.16112316 1.110347235 36.72724519

MB-14 10.39232716 1.167164868 0.028190689 1.13897418 9.225162288 1.110705611 2.733538031 0.363599333 4.207842975

MB-15 11.51380439 0.961363918 0.018840319 0.942523599 10.55244047 1.661536378 2.262056637 0.222263498 4.145856513

MB-16 50.25621194 6.408987069 0.218951173 6.190035897 43.84722487 6.138701561 14.85608615 2.874731731 23.86951944

MB-18 5.756715156 1.275511642 0.046006428 1.229505214 4.481203513 0.538074994 2.950812514 0.512645187 4.001532696

MB-19 16.1635135 1.032565124 0.018507496 1.014057628 15.13094837 2.303823664 2.433738308 0.223268692 4.960830665

MB-20 5.466760475 0.407314085 0.008285143 0.399028942 5.05944639 0.621449134 0.95766946 0.093948226 1.67306682

MB-21 4.302241805 0.552191086 0.014053184 0.538137902 3.750050719 0.451190567 1.291530965 0.168664461 1.911385994

MB-22 3.945261427 0.73791725 0.022957724 0.714959526 3.207344177 0.5262975 1.715902863 0.295440953 2.537641317

MB-24 0.964267275 0.224301848 0.007761243 0.216540605 0.739965427 0.088795849 0.519697452 0.091399334 0.699892635

MB-26 20.83792773 2.951718645 0.078736727 2.872981918 17.88620908 2.335079312 6.895156603 0.951780227 10.18201614

MB29 1.474947818 0.492190731 0.021492793 0.470697938 0.982757086 0.117969571 1.129675052 0.241389884 1.489034508

MB-29 3.710076522 0.62065718 0.07204838 0.5486088 3.089419342 0.371321818 1.31666112 0.986033904 2.674016841

MB-37 3.185813143 0.593844704 0.018206163 0.575638542 2.591968439 0.197234561 1.3815325 0.229219231 1.807986291

MB-38 42.7795713 11.83610402 0.618514659 11.21758936 30.94346728 4.975651315 26.92221447 7.8139627 39.71182848

MB-39 0.606857443 0.126910885 0.004272065 0.12263882 0.479946558 0.089702451 0.294333168 0.054495839 0.438531458

MB-4 59.97725891 2.609457577 0.038676822 2.570780755 57.36780133 8.259080831 6.169873813 0.494465666 14.92342031

Phosphorus loading and types of area per catchment
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MB-40 33.41669635 2.940562617 0.111317143 2.829245474 30.47613373 7.538444295 6.790189138 1.472698584 15.80133202

MB-41 54.59578872 13.92868178 0.490219216 13.43846257 40.66710694 11.65697632 32.25231017 6.893721608 50.8030081

MB-43 4.742738659 1.490031033 0.058733524 1.431297509 3.252707626 0.665371066 3.435114021 0.731288551 4.831773639

MB-44 0.923628247 0.530504107 0.044241853 0.486262254 0.39312414 0.118467473 1.167029409 0.648303442 1.933800324

MB-46 4.035027436 0.375775971 0.010943255 0.364832716 3.659251465 0.669551546 0.875598518 0.15402735 1.699177414

MB-47 0.144654332 0.083810711 0.004972844 0.078837867 0.060843622 0.00743977 0.189210881 0.054933399 0.251584049

MB-48 1.0007957 0.657819432 0.050586461 0.607232971 0.342976268 0.066660188 1.457359129 0.653047744 2.177067062

MB-49 2.673660834 0.36825113 0.011126435 0.357124695 2.305409704 0.467462435 0.857099269 0.120722497 1.445284201

MB-50 15.18723742 6.611929442 0.340483709 6.271445733 8.575307982 2.041709133 15.05146976 3.683614122 20.77679301

MB-52 8.13292274 1.146800902 0.028159062 1.118641839 6.986121838 1.435748198 2.684740414 0.36516191 4.485650522

MB-60 12.14959583 1.244186147 0.028154572 1.216031574 10.90540968 2.761486634 2.918475778 0.345432772 6.025395184

MB-61 72.17916794 6.8194019 0.163089406 6.656312494 65.35976604 16.21705458 15.97514999 2.012485885 34.20469045

MB-62 47.76326535 1.942292088 0.034901281 1.907390807 45.82097327 10.07581751 4.577737938 0.45193866 15.10549411

MB-63 2.915873451 0.415518314 0.01587582 0.399642493 2.500355138 0.079492092 0.959141984 0.182923164 1.22155724

MB-64 37.50819364 2.084584267 0.028737358 2.055846909 35.42360937 7.960664682 4.934032581 0.368910322 13.26360759

MB-65 29.86626882 2.040212497 0.067536123 1.972676374 27.82605633 5.136919906 4.734423298 0.866569647 10.73791285

MB-67 32.56594449 0.673517051 0.007067926 0.666449125 31.89242744 7.200978862 1.599477901 0.081570265 8.882027028

MB-69 12.02943758 1.083266787 0.021029683 1.062237104 10.94617079 1.75667671 2.549369049 0.266149548 4.572195307

MB-7 8.347263771 1.514542906 0.045639075 1.468903831 6.832720865 1.324583927 3.525369194 0.565693435 5.415646557

MB-71 24.46872431 3.353349246 0.080121296 3.27322795 21.11537507 3.662592338 7.855747081 0.918415274 12.43675469

MB-73 0.490582257 0.117875081 0.005635042 0.112240039 0.372707177 0.015176115 0.269376094 0.059219078 0.343771287

MB-8 1.364293055 0.466300488 0.022485869 0.443814619 0.897992567 0.187029383 1.065155087 0.243063522 1.495247992

MR 19.27232136 2.195045084 0.052801935 2.142243148 17.07727627 0.518109657 5.141383556 0.670107351 6.329600565

MR-03 4.459737206 0.597700647 0.015490822 0.582209825 3.862036559 0.342640033 1.397303579 0.188179784 1.928123396

MR-04 6.901255498 0.852490986 0.021375798 0.831115188 6.048764512 0.184699444 1.994676451 0.271740725 2.45111662

MR-05 3.191493849 0.448939718 0.012129967 0.436809751 2.742554131 0.088058732 1.048343402 0.142027042 1.278429176

MR-06 11.70166426 0.896076074 0.017635262 0.878440811 10.80558819 0.871517627 2.108257947 0.222785079 3.202560654

MR-07 11.97120169 1.325760923 0.031494265 1.294266658 10.64544077 0.862698923 3.106239979 0.373979282 4.342918185

MR-08 7.068903909 0.534958371 0.010535723 0.524422649 6.533945538 0.707791638 1.258614357 0.134697229 2.101103223

MR-10 6.607371871 1.102379847 0.08573892 1.016640927 5.504992024 0.661900776 2.439938224 1.144970003 4.246809003

MR-11 1.196037312 0.243268253 0.007875693 0.23539256 0.952769059 0.114408253 0.564942145 0.09266765 0.772018047

MR-12 6.612517266 1.421750456 0.056117647 1.365632809 5.19076681 0.213043479 3.277518741 0.601457147 4.092019367

MR-13 8.491086097 1.986091735 0.067979846 1.918111889 6.504994362 0.210710313 4.603468534 0.844985599 5.659164445

MR-14 11.77657226 2.277694604 0.070866654 2.206827949 9.498877656 0.320435728 5.296387078 0.878738905 6.495561711
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MR-15 10.05299182 1.208862478 0.029770845 1.179091633 8.844129341 0.651028697 2.82981992 0.357311635 3.838160253

MR-16 5.983726412 1.221500665 0.03943477 1.182065895 4.762225747 0.456217283 2.836958149 0.467446183 3.760621615

MR-17 28.56468173 3.172898693 0.074719579 3.098179114 25.39178303 0.871783602 7.435629874 0.917448603 9.22486208

MR-18 0.688642512 0.272417415 0.01429331 0.258124105 0.416225097 0.108060208 0.619497853 0.154188373 0.881746434

MR-19 20.46781168 9.668777782 0.372500263 9.296277518 10.7990339 1.378669622 22.31106604 5.165814763 28.85555043

MR-20 41.87236611 5.047162505 0.115496305 4.931666201 36.8252036 6.109125704 11.83599888 1.414078014 19.3592026

MR-23 4.588265694 0.902122349 0.028594044 0.873528305 3.686143345 0.870123764 2.096467932 0.364711056 3.331302752

MR-24 0.047670995 0.011594035 0.000571775 0.011022261 0.03607696 0.004395372 0.026453426 0.006003633 0.036852431

MR-25 24.32708569 3.343875109 0.088356595 3.255518514 20.98321058 4.416893691 7.813244433 1.121119757 13.35125788

MR-26 3.536120903 0.719758985 0.023072189 0.696686796 2.816361918 0.311134787 1.67204831 0.276768468 2.259951565

MR-27 8.329663635 1.06190484 0.028787509 1.033117331 7.267758795 1.183881652 2.479481595 0.385715652 4.049078899

MR-28 8.43056889 1.239832945 0.033629055 1.20620389 7.190735945 0.233807861 2.894889336 0.416032135 3.544729332

NP-02 6.928063155 0.844700282 0.019746347 0.824953935 6.083362873 0.948227313 1.979889444 0.244298179 3.172414937

NP-03 13.47554331 1.644448811 0.059653771 1.58479504 11.8310945 2.168740981 3.803508095 0.724227447 6.696476523

NP-04 1.10875692 0.265564205 0.012410582 0.253153623 0.843192715 0.164795366 0.607568694 0.130613243 0.902977303

NP-05 0.367457172 0.034602582 0.000970798 0.033631784 0.33285459 0.061058351 0.080716281 0.013615827 0.155390459

NP-06 11.7860245 0.84082512 0.022611596 0.818213524 10.94519938 2.617545117 1.963712457 0.303164676 4.88442225

NP-07 8.091434104 1.360247182 0.042918391 1.317328791 6.731186922 1.412492851 3.161589098 0.578645023 5.152726972

NP-08 26.63245847 18.6688771 1.178652473 17.49022463 7.963581368 1.667224229 41.97653911 17.21246896 60.8562323

OB-1 25.75617892 3.248902556 0.139042065 3.109860491 22.50727636 3.09743946 7.463665179 1.793409203 12.35451384

OB-3 27.25655459 2.694642178 0.060321601 2.634320577 24.56191241 4.746277478 6.322369385 0.695739034 11.7643859

OB-4 11.3297237 1.987058786 0.118550026 1.86850876 9.342664919 1.947183646 4.484421024 1.544937725 7.976542395

OF_14 31.54941954 4.153966872 0.138064324 4.015902548 27.39545267 5.15617324 9.638166114 1.856052728 16.65039208

OF_15 25.89584979 3.964792363 0.158201029 3.806591334 21.93105743 7.132360226 9.135819201 2.110124121 18.37830355

RB 18.31500626 0.604381931 0.007850602 0.596531329 17.71062433 2.962417058 1.431675189 0.100183398 4.494275645

RB-01 21.42989172 3.149667216 0.08012203 3.069545186 18.28022451 3.91977782 7.366908446 0.99101482 12.27770109

RB-03 10.3116475 0.902213817 0.026687026 0.875526791 9.409433688 1.919162654 2.101264297 0.376287069 4.39671402

RB-25 1.465550165 0.943895794 0.056302924 0.88759287 0.521654371 0.10923729 2.130222888 0.647444576 2.886904755

RB-34 0.469441362 0.204623815 0.009773709 0.194850106 0.264817547 0.031811501 0.467640254 0.113840002 0.613291757

RB-43 0.002515069 0.002270913 0.000167695 0.002103219 0.000244156 5.12727E-05 0.005047725 0.00185517 0.006954167

RMB-03 3.765424041 0.471860932 0.011979757 0.459881175 3.293563109 0.392653046 1.10371482 0.153552298 1.649920163

RMB-05 3.765920176 0.499053477 0.013193348 0.485860128 3.2668667 0.230420959 1.166064308 0.152732054 1.549217321

SP-06 6.92548866 0.885758517 0.022411866 0.863346651 6.039730143 0.929200507 2.072031963 0.273319142 3.274551612

SP-07 54.78935318 5.510082582 0.139515155 5.370567426 49.2792706 6.295693421 12.88936182 1.723986445 20.90904169
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SP-1 8.376948491 1.757615988 0.057399034 1.700216954 6.619332503 0.795138183 4.08052069 0.683220037 5.55887891

SP-2 0.723249242 0.120357202 0.004897206 0.115459996 0.60289204 0.073064056 0.27710399 0.05142197 0.401590015

SP-5 5.193043238 1.030200193 0.032456726 0.997743468 4.162843045 0.500689904 2.394584322 0.396574775 3.291849001
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Catchment ID
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Impervious 
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Nutrient Load 
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1_OF Com_IndTIA 0.006214656 0.000411985 8.36222E-07 1.26141E-05 0.006202042 15 2.4 0.014884901 0.000189212

1_OF HWYTIA 0.512446307 0.033971319 0.000626136 0.009445057 0.50300125 10.5 2.4 1.207203 0.099173095

1_OF LDRTIA 0.453074755 0.030035433 0.000520536 0.007852118 0.445222637 14.1 2.4 1.068534328 0.110714863

12_OF HWYTIA 2.053826181 0.033695772 0.000618533 0.037700871 2.016125309 10.5 2.4 4.838700743 0.39585915

12_OF LDRTIA 3.021719104 0.049575353 0.001103821 0.067280157 2.954438947 14.1 2.4 7.090653473 0.948650213

13_OF HWYTIA 0.197169369 0.041069617 0.000832302 0.003995763 0.193173606 10.5 2.4 0.463616653 0.041955516

13_OF LDRTIA 0.247169997 0.051484554 0.001168195 0.005608339 0.241561659 14.1 2.4 0.57974798 0.079077575

2_OF HWYTIA 0.236049354 0.081037377 0.002306896 0.006719632 0.229329721 10.5 2.4 0.550391331 0.070556138

2_OF LDRTIA 0.144440879 0.049587554 0.001104229 0.003216447 0.141224432 14.1 2.4 0.338938636 0.04535191

3_OF HWYTIA 0.502538568 0.088245432 0.002621431 0.014928477 0.487610091 10.5 2.4 1.170264218 0.156749013

3_OF LDRTIA 0.467719255 0.082131185 0.00235376 0.01340415 0.454315104 14.1 2.4 1.09035625 0.188998521

4_OF HWYTIA 0.514801707 0.185121785 0.007965009 0.022149746 0.492651961 10.5 2.4 1.182364707 0.232572329

4_OF LDRTIA 0.007068428 0.002541794 1.28148E-05 3.56363E-05 0.007032792 14.1 2.4 0.016878701 0.000502472

5_OF HWYTIA 0.074178099 0.052917492 0.001217304 0.001706378 0.072471721 10.5 2.4 0.17393213 0.017916972

5_OF LDRTIA 0.038700788 0.027608535 0.000458738 0.000643045 0.038057743 14.1 2.4 0.091338583 0.009066937

5_OF MFR_HDRTIA 0.064613637 0.046094355 0.009964082 0.013967341 0.050646296 14.1 2.4 0.121551111 0.196939503

6_OF Com_IndTIA 0.985748136 0.013771347 0.000161609 0.011567891 0.974180245 15 2.4 2.338032589 0.173518358

6_OF HWYTIA 1.305342318 0.018236222 0.000246265 0.017627546 1.287714772 10.5 2.4 3.090515454 0.185089231

6_OF LDRTIA 0.260408739 0.003638028 2.19432E-05 0.001570683 0.258838056 14.1 2.4 0.621211335 0.022146631

6_OF OpenTIA 0.000729912 1.01972E-05 3.25628E-09 2.33083E-07 0.000729679 11.3 2.4 0.001751229 2.63384E-06

7_OF Com_IndTIA 0.849016634 0.056086723 0.001328281 0.020106952 0.828909683 15 2.4 1.989383239 0.301604273

7_OF HWYTIA 0.267348558 0.017661261 0.000234711 0.003552947 0.263795612 10.5 2.4 0.633109468 0.037305941

7_OF OpenTIA 0.910959138 0.060178694 0.001476264 0.022347054 0.888612084 11.3 2.4 2.132669002 0.252521709

8_OF HWYTIA 0.344044554 0.088659335 0.002639895 0.010244173 0.33380038 10.5 2.4 0.801120913 0.107563821

8_OF LDRTIA 0.313637783 0.080823594 0.002297774 0.008916562 0.30472122 14.1 2.4 0.731330929 0.12572353

9_OF HWYTIA 0.166856498 0.145536375 0.005552101 0.006365447 0.160491051 10.5 2.4 0.385178522 0.066837193

9_OF LDRTIA 0.064004836 0.055826606 0.001319052 0.001512284 0.062492552 14.1 2.4 0.149982125 0.021323207

MB HWYTIA 2.427970116 0.027985897 0.000468176 0.040617478 2.387352638 10.5 2.4 5.729646331 0.426483521

MB LDRTIA 2.245929109 0.025887609 0.000416522 0.036136161 2.209792947 14.1 2.4 5.303503074 0.509519875

MB MFR_HDRTIA 0.354840849 0.004090058 0.000544672 0.047254101 0.307586748 14.1 2.4 0.738208196 0.666282821

MB OpenTIA 0.004897091 5.64461E-05 4.24083E-08 3.67921E-06 0.004893411 11.3 2.4 0.011744187 4.15751E-05

MB-03 HWYTIA 0.059642982 0.003822431 2.36325E-05 0.000368748 0.059274235 10.5 2.4 0.142258164 0.00387185

MB-03 LDRTIA 0.481373632 0.03085053 0.000541869 0.008455 0.472918632 14.1 2.4 1.135004717 0.1192155

MB-09 HWYTIA 0.120774646 0.235927456 0.011459554 0.00586631 0.114908336 10.5 2.4 0.275780005 0.061596256

MB-09 LDRTIA 0.011652051 0.022761721 0.000343406 0.000175794 0.011476257 14.1 2.4 0.027543016 0.0024787

MB-09 OpenTIA 0.000248243 0.000484931 1.06787E-06 5.4666E-07 0.000247697 11.3 2.4 0.000594472 6.17726E-06

MB-1 HWYTIA 0.161474151 0.022758134 0.000343325 0.002435967 0.159038185 10.5 2.4 0.381691644 0.02557765

MB-1 LDRTIA 0.350315926 0.049373456 0.001097085 0.007784068 0.342531857 14.1 2.4 0.822076458 0.109755365

Phosphorus loading per land use type per catchment
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MB-1 MFR_HDRTIA 0.076736835 0.010815274 0.001749464 0.012412846 0.064323989 14.1 2.4 0.154377573 0.175021134

MB-10 HWYTIA 0.682606109 0.054968626 0.001288761 0.016003966 0.666602143 10.5 2.4 1.599845144 0.16804164

MB-10 LDRTIA 0.488162505 0.039310551 0.000779406 0.009678744 0.478483761 14.1 2.4 1.148361027 0.136470285

MB-10 MFR_HDRTIA 0.171935534 0.013845555 0.002353057 0.029220504 0.14271503 14.1 2.4 0.342516071 0.412009107

MB-10 OpenTIA 0.016824767 0.001354858 4.98701E-06 6.19293E-05 0.016762838 11.3 2.4 0.04023081 0.000699801

MB-12 Com_IndTIA 0.155068657 0.009235915 8.87605E-05 0.001490267 0.15357839 15 2.4 0.368588136 0.022354

MB-12 HWYTIA 1.141412163 0.067982696 0.001772546 0.0297606 1.111651562 10.5 2.4 2.66796375 0.312486303

MB-12 LDRTIA 0.650584453 0.038748917 0.000762763 0.012806589 0.637777864 14.1 2.4 1.530666874 0.180572902

MB-13 HWYTIA 1.269506697 0.010384435 0.000105822 0.012936787 1.25656991 10.5 2.4 3.015767785 0.135836263

MB-13 LDRTIA 3.879678994 0.031735376 0.000565348 0.069114253 3.810564741 14.1 2.4 9.145355378 0.974510972

MB-14 HWYTIA 0.451590693 0.043454241 0.000905833 0.009413715 0.442176977 10.5 2.4 1.061224746 0.098844013

MB-14 LDRTIA 0.715574175 0.068856009 0.001806811 0.018776973 0.696797202 14.1 2.4 1.672313286 0.26475532

MB-15 HWYTIA 0.55093164 0.047849661 0.001046691 0.01205139 0.53888025 10.5 2.4 1.293312599 0.126539597

MB-15 LDRTIA 0.364563671 0.031663181 0.000563419 0.006487101 0.35807657 14.1 2.4 0.859383768 0.091468124

MB-15 MDRTIA 0.045555932 0.003956636 2.4888E-05 0.000286555 0.045269377 14.1 2.4 0.108646505 0.004040425

MB-15 MFR_HDRTIA 0.000312675 2.71566E-05 1.32651E-06 1.52732E-05 0.000297402 14.1 2.4 0.000713765 0.000215351

MB-16 HWYTIA 2.536792157 0.050477186 0.001134077 0.056994435 2.479797722 10.5 2.4 5.951514533 0.59844157

MB-16 LDRTIA 3.017085286 0.060034077 0.001470946 0.073924178 2.943161108 14.1 2.4 7.063586659 1.042330912

MB-16 MFR_HDRTIA 0.530645474 0.010558804 0.001699799 0.085425474 0.44522 14.1 2.4 1.068528 1.204499188

MB-16 OpenTIA 0.324464151 0.0064562 5.18759E-05 0.002607085 0.321857066 11.3 2.4 0.772456959 0.029460061

MB-18 HWYTIA 0.936797934 0.162731334 0.006564577 0.037790402 0.899007532 10.5 2.4 2.157618076 0.396799225

MB-18 LDRTIA 0.338713708 0.058838018 0.001427207 0.008216026 0.330497683 14.1 2.4 0.793194438 0.115845963

MB-19 HWYTIA 0.561614018 0.034745788 0.000647669 0.01046861 0.551145408 10.5 2.4 1.322748979 0.109920406

MB-19 LDRTIA 0.470951106 0.029136679 0.000497348 0.008038886 0.462912221 14.1 2.4 1.110989329 0.113348287

MB-20 HWYTIA 0.280488337 0.051307962 0.00116219 0.006353414 0.274134922 10.5 2.4 0.657923813 0.066710852

MB-20 LDRTIA 0.126825748 0.023199434 0.000353359 0.001931729 0.124894019 14.1 2.4 0.299745647 0.027237374

MB-21 HWYTIA 0.306738484 0.07129736 0.001903751 0.008190398 0.298548086 10.5 2.4 0.716515406 0.085999176

MB-21 LDRTIA 0.245452603 0.057052256 0.001362728 0.005862786 0.239589816 14.1 2.4 0.575015559 0.082665285

MB-22 HWYTIA 0.289713404 0.073433259 0.001989936 0.007850819 0.281862585 10.5 2.4 0.676470204 0.082433604

MB-22 LDRTIA 0.448203846 0.113605614 0.003829126 0.015106904 0.433096941 14.1 2.4 1.039432659 0.213007349

MB-24 HWYTIA 0.13425445 0.139229499 0.005195136 0.005009499 0.129244951 10.5 2.4 0.310187882 0.052599743

MB-24 LDRTIA 0.090047398 0.093384273 0.002853715 0.002751744 0.087295654 14.1 2.4 0.20950957 0.038799591

MB-26 HWYTIA 1.591966379 0.076397538 0.002111636 0.044002117 1.547964262 10.5 2.4 3.715114229 0.462022231

MB-26 LDRTIA 1.359752266 0.065253718 0.001666894 0.03473461 1.325017656 14.1 2.4 3.180042374 0.489757996

MB29 HWYTIA 0.351063632 0.238017663 0.011612181 0.01712736 0.333936272 10.5 2.4 0.801447053 0.179837284

MB29 LDRTIA 0.141127099 0.095682774 0.00295972 0.004365433 0.136761666 14.1 2.4 0.328227999 0.061552601

MB-29 HWYTIA 0.294355311 0.079339418 0.002234774 0.008291181 0.286064131 10.5 2.4 0.686553914 0.087057398

MB-29 LDRTIA 0.05963387 0.016073488 0.000203782 0.000756046 0.058877824 14.1 2.4 0.141306777 0.010660245
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MB-29 MFR_HDRTIA 0.266667999 0.071876684 0.016981093 0.063001153 0.203666845 14.1 2.4 0.488800429 0.888316261

MB-37 HWYTIA 0.264827418 0.083127103 0.002396702 0.007635444 0.257191974 10.5 2.4 0.617260738 0.080172157

MB-37 LDRTIA 0.328959516 0.10325763 0.003318052 0.010570695 0.318388821 14.1 2.4 0.764133171 0.149046796

MB-37 OpenTIA 5.77709E-05 1.81338E-05 7.72206E-09 2.4601E-08 5.77463E-05 11.3 2.4 0.000138591 2.77992E-07

MB-38 Com_IndTIA 1.521998623 0.035577697 0.000671068 0.028708016 1.493290608 15 2.4 3.583897459 0.430620236

MB-38 HWYTIA 6.596244238 0.154191453 0.00605467 0.25901617 6.337228068 10.5 2.4 15.20934736 2.719669787

MB-38 LDRTIA 1.742760663 0.040738152 0.000822246 0.035175348 1.707585314 14.1 2.4 4.098204755 0.495972414

MB-38 MDRTIA 0.494457765 0.011558268 0.000124262 0.005315885 0.48914188 14.1 2.4 1.173940511 0.07495398

MB-38 MFR_HDRTIA 1.431035252 0.03345137 0.006781983 0.290130312 1.14090494 14.1 2.4 2.738171856 4.090837392

MB-38 OpenTIA 0.049607481 0.001159607 3.94881E-06 0.000168928 0.049438553 11.3 2.4 0.118652526 0.00190889

MB-39 HWYTIA 0.053635112 0.088381732 0.002627506 0.001594522 0.05204059 10.5 2.4 0.124897416 0.016742478

MB-39 LDRTIA 0.071478094 0.117783994 0.004042308 0.002453105 0.069024989 14.1 2.4 0.165659973 0.034588778

MB-39 MFR_HDRTIA 0.00179768 0.002962277 0.000369837 0.000224439 0.001573241 14.1 2.4 0.003775779 0.003164583

MB-4 HWYTIA 1.026504396 0.017114893 0.000223904 0.013429131 1.013075265 10.5 2.4 2.431380635 0.141005876

MB-4 LDRTIA 1.374580224 0.022918357 0.000346957 0.020809509 1.353770715 14.1 2.4 3.249049717 0.293414075

MB-4 MFR_HDRTIA 0.038441669 0.000640937 5.89167E-05 0.003533665 0.034908004 14.1 2.4 0.083779209 0.049824673

MB-4 OpenTIA 0.169931288 0.002833262 1.5081E-05 0.000904517 0.169026771 11.3 2.4 0.405664251 0.010221042

MB-40 HWYTIA 1.342289368 0.040168225 0.000805052 0.02690218 1.315387188 10.5 2.4 3.156929252 0.282472887

MB-40 LDRTIA 1.216323374 0.036398672 0.00069443 0.023205548 1.193117826 14.1 2.4 2.863482783 0.327198222

MB-40 MFR_HDRTIA 0.375467541 0.011235926 0.001831431 0.061200387 0.314267154 14.1 2.4 0.754241169 0.862925453

MB-40 OpenTIA 0.006482334 0.000193985 2.70179E-07 9.02849E-06 0.006473305 11.3 2.4 0.015535933 0.000102022

MB-41 Com_IndTIA 8.618999897 0.157869317 0.006272586 0.342456758 8.276543139 15 2.4 19.86370353 5.136851371

MB-41 HWYTIA 3.550955129 0.065040825 0.001658743 0.090560373 3.460394756 10.5 2.4 8.304947414 0.950883921

MB-41 LDRTIA 1.452906271 0.026612058 0.000434128 0.023701554 1.429204716 14.1 2.4 3.430091319 0.334191914

MB-41 MFR_HDRTIA 0.245380796 0.0044945 0.000609927 0.033299434 0.212081363 14.1 2.4 0.50899527 0.469522016

MB-41 OpenTIA 0.060439692 0.001107039 3.68336E-06 0.000201096 0.060238596 11.3 2.4 0.14457263 0.002272387

MB-43 Com_IndTIA 0.20587071 0.043407559 0.000904374 0.004289209 0.201581501 15 2.4 0.483795602 0.064338141

MB-43 HWYTIA 0.7186805 0.151532807 0.00589875 0.02797623 0.69070427 10.5 2.4 1.657690248 0.293750419

MB-43 LDRTIA 0.505802133 0.106647692 0.003482789 0.016517959 0.489284174 14.1 2.4 1.174282017 0.232903224

MB-43 MFR_HDRTIA 0.05967769 0.01258296 0.00209797 0.009950125 0.049727564 14.1 2.4 0.119346154 0.140296768

MB-44 Com_IndTIA 0.436294957 0.472370738 0.032465678 0.029986217 0.406308739 15 2.4 0.975140974 0.449793262

MB-44 HWYTIA 0.035393879 0.038320481 0.000750147 0.000692857 0.034701022 10.5 2.4 0.083282452 0.007274999

MB-44 MFR_HDRTIA 0.058815272 0.063678511 0.01468424 0.013562779 0.045252493 14.1 2.4 0.108605983 0.191235181

MB-46 HWYTIA 0.013224334 0.003277384 1.87625E-05 7.57072E-05 0.013148626 10.5 2.4 0.031556703 0.000794926

MB-46 LDRTIA 0.362551637 0.089851096 0.002693302 0.010867548 0.351684089 14.1 2.4 0.844041814 0.153232424

MB-47 HWYTIA 0.063605372 0.439705964 0.029157047 0.004217693 0.059387679 10.5 2.4 0.14253043 0.044285778

MB-47 LDRTIA 0.020205338 0.139680145 0.005220379 0.00075515 0.019450188 14.1 2.4 0.04668045 0.010647621

MB-48 Com_IndTIA 0.238823895 0.238634014 0.011657315 0.01166659 0.227157304 15 2.4 0.545177531 0.174998856
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MB-48 HWYTIA 0.338023514 0.337754762 0.019629183 0.019644802 0.318378712 10.5 2.4 0.764108909 0.20627042

MB-48 LDRTIA 0.001092322 0.001091454 3.60585E-06 3.60872E-06 0.001088714 14.1 2.4 0.002612913 5.0883E-05

MB-48 MFR_HDRTIA 0.0798797 0.079816191 0.019256138 0.01927146 0.06060824 14.1 2.4 0.145459777 0.271727586

MB-49 HWYTIA 0.299898436 0.112167719 0.003756659 0.010044033 0.289854403 10.5 2.4 0.695650567 0.10546235

MB-49 LDRTIA 0.067888691 0.025391662 0.00040461 0.00108179 0.066806901 14.1 2.4 0.160336563 0.01525324

MB-49 OpenTIA 0.000464003 0.000173546 2.28624E-07 6.11262E-07 0.000463391 11.3 2.4 0.001112139 6.90726E-06

MB-50 AgTIA 0.017341187 0.001141826 1.30377E-08 1.98006E-07 0.017340989 11.3 2.4 0.041618375 2.23747E-06

MB-50 Com_IndTIA 0.531100084 0.034970157 0.000653953 0.009931736 0.521168348 15 2.4 1.250804035 0.148976039

MB-50 HWYTIA 5.296885595 0.34877216 0.020597415 0.312817829 4.984067765 10.5 2.4 11.96176264 3.284587208

MB-50 LDRTIA 0.757620695 0.049885353 0.001114191 0.01692148 0.740699215 14.1 2.4 1.777678115 0.238592872

MB-50 MFR_HDRTIA 0.008981881 0.00059141 5.34966E-05 0.000812466 0.008169415 14.1 2.4 0.019606596 0.011455765

MB-52 HWYTIA 0.366600867 0.045076153 0.000957018 0.007783356 0.35881751 10.5 2.4 0.861162025 0.08172524

MB-52 LDRTIA 0.664563788 0.081712788 0.002335797 0.018996854 0.645566934 14.1 2.4 1.549360642 0.267855642

MB-52 OpenTIA 0.115636247 0.014218289 0.00016954 0.001378852 0.114257395 11.3 2.4 0.274217747 0.015581028

MB-60 HWYTIA 0.629196326 0.051787429 0.001178519 0.014318527 0.614877799 10.5 2.4 1.475706717 0.150344537

MB-60 LDRTIA 0.6149813 0.050617429 0.001138807 0.013836044 0.601145255 14.1 2.4 1.442748612 0.195088227

MB-60 OpenTIA 8.52115E-06 7.01352E-07 5.8736E-11 7.13619E-10 8.52044E-06 11.3 2.4 2.0449E-05 8.06389E-09

MB-61 Com_IndTIA 1.195646551 0.016564981 0.0002132 0.015388571 1.18025798 15 2.4 2.832619152 0.230828562

MB-61 HWYTIA 3.655479911 0.050644528 0.001139722 0.08226416 3.573215751 10.5 2.4 8.575717802 0.863773678

MB-61 LDRTIA 1.361942939 0.01886892 0.000259191 0.018708218 1.343234721 14.1 2.4 3.22376333 0.263785881

MB-61 MFR_HDRTIA 0.330536325 0.004579387 0.000623776 0.045023645 0.28551268 14.1 2.4 0.685230432 0.634833392

MB-61 OpenTIA 0.275796174 0.003820994 2.36192E-05 0.001704812 0.274091362 11.3 2.4 0.65781927 0.019264372

MB-62 HWYTIA 0.834898748 0.017479934 0.000231105 0.011038339 0.82386041 10.5 2.4 1.977264983 0.115902555

MB-62 LDRTIA 0.972101585 0.020352494 0.000290353 0.013868212 0.958233373 14.1 2.4 2.299760096 0.195541789

MB-62 MFR_HDRTIA 0.086893261 0.001819249 0.00020603 0.009840666 0.077052595 14.1 2.4 0.184926227 0.138753395

MB-62 OpenTIA 0.048398494 0.0010133 3.22557E-06 0.000154064 0.04824443 11.3 2.4 0.115786632 0.001740922

MB-63 HWYTIA 0.335263854 0.114978877 0.003898765 0.011368306 0.323895548 10.5 2.4 0.777349316 0.119367216

MB-63 LDRTIA 0.055946367 0.01918683 0.000265769 0.00077495 0.055171417 14.1 2.4 0.132411402 0.01092679

MB-63 MFR_HDRTIA 0.024308092 0.00833647 0.001280084 0.003732564 0.020575528 14.1 2.4 0.049381267 0.052629158

MB-64 Com_IndTIA 0.723158028 0.019280001 0.000267708 0.010041226 0.713116802 15 2.4 1.711480325 0.15061839

MB-64 HWYTIA 0.840858322 0.02241799 0.000335656 0.012589868 0.828268454 10.5 2.4 1.98784429 0.132193611

MB-64 LDRTIA 0.50799708 0.01354363 0.000157617 0.005911923 0.502085157 14.1 2.4 1.205004376 0.08335811

MB-64 MDRTIA 0.009611051 0.000256239 4.10173E-07 1.53849E-05 0.009595667 14.1 2.4 0.0230296 0.000216926

MB-64 MFR_HDRTIA 0.002959786 7.89104E-05 4.77113E-06 0.000178956 0.002780829 14.1 2.4 0.006673991 0.002523284

MB-65 HWYTIA 1.191543927 0.039895975 0.000796881 0.023799871 1.167744056 10.5 2.4 2.802585735 0.249898645

MB-65 LDRTIA 0.614393495 0.020571485 0.000295052 0.0088121 0.605581395 14.1 2.4 1.453395348 0.124250613

MB-65 MFR_HDRTIA 0.230877084 0.007730362 0.00116923 0.034920527 0.195956557 14.1 2.4 0.470295736 0.492379433

MB-65 OpenTIA 0.003397991 0.000113774 1.21356E-07 3.62446E-06 0.003394366 11.3 2.4 0.008146479 4.09564E-05
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MB-67 HWYTIA 0.434815579 0.013351849 0.000154281 0.005024303 0.429791277 10.5 2.4 1.031499064 0.052755179

MB-67 LDRTIA 0.238701472 0.007329788 6.27534E-05 0.002043623 0.236657849 14.1 2.4 0.567978837 0.028815086

MB-69 Com_IndTIA 0.490802903 0.040800154 0.000824124 0.009913751 0.480889152 15 2.4 1.154133965 0.148706271

MB-69 HWYTIA 0.515290714 0.042835811 0.000886565 0.010664876 0.504625838 10.5 2.4 1.211102011 0.111981199

MB-69 LDRTIA 0.02735006 0.002273594 1.0841E-05 0.000130411 0.027219649 14.1 2.4 0.065327158 0.001838797

MB-69 OpenTIA 0.049823109 0.004141765 2.6655E-05 0.000320644 0.049502465 11.3 2.4 0.118805915 0.003623281

MB-7 HWYTIA 0.730630795 0.087529377 0.002589588 0.021615978 0.709014817 10.5 2.4 1.701635561 0.22696777

MB-7 LDRTIA 0.78391211 0.093912464 0.002877961 0.024023097 0.759889014 14.1 2.4 1.823733633 0.338725666

MB-71 Com_IndTIA 0.421186225 0.017213248 0.000225837 0.005525932 0.415660292 15 2.4 0.997584701 0.082888987

MB-71 HWYTIA 2.059731016 0.084178112 0.002442299 0.059759933 1.999971083 10.5 2.4 4.799930599 0.627479292

MB-71 LDRTIA 0.798730282 0.032642907 0.000589771 0.014430938 0.784299344 14.1 2.4 1.882318425 0.203476226

MB-71 OpenTIA 0.073701724 0.003012079 1.6531E-05 0.000404493 0.073297231 11.3 2.4 0.175913355 0.004570769

MB-73 HWYTIA 0.115727851 0.235898975 0.011457479 0.005620836 0.110107015 10.5 2.4 0.264256837 0.059018778

MB-73 LDRTIA 0.002147229 0.0043769 2.89568E-05 1.42057E-05 0.002133024 14.1 2.4 0.005119257 0.0002003

MB-8 HWYTIA 0.386251746 0.28311494 0.015064134 0.020551894 0.365699852 10.5 2.4 0.877679646 0.215794886

MB-8 LDRTIA 0.079906351 0.058569785 0.001417459 0.001933829 0.077972522 14.1 2.4 0.187134053 0.027266992

MB-8 OpenTIA 0.00014239 0.000104369 1.06625E-07 1.45468E-07 0.000142245 11.3 2.4 0.000341388 1.64379E-06

MR HWYTIA 0.93718367 0.048628479 0.001072349 0.020666649 0.916517022 10.5 2.4 2.199640852 0.21699981

MR LDRTIA 1.257861413 0.065267769 0.001667432 0.032135287 1.225726127 14.1 2.4 2.941742704 0.453107541

MR-03 HWYTIA 0.315716319 0.070792584 0.001883569 0.008400225 0.307316094 10.5 2.4 0.737558626 0.088202361

MR-03 LDRTIA 0.281984328 0.063228911 0.001589914 0.007090597 0.274893731 14.1 2.4 0.659744953 0.099977423

MR-04 HWYTIA 0.36047004 0.052232531 0.001193745 0.00823834 0.3522317 10.5 2.4 0.84535608 0.086502569

MR-04 LDRTIA 0.492020946 0.071294411 0.001903633 0.013137458 0.478883488 14.1 2.4 1.149320371 0.185238155

MR-05 HWYTIA 0.274652228 0.086057577 0.002524548 0.00805708 0.266595148 10.5 2.4 0.639828355 0.084599342

MR-05 LDRTIA 0.174287489 0.054610003 0.001276169 0.004072887 0.170214603 14.1 2.4 0.408515047 0.057427701

MR-06 HWYTIA 0.392436062 0.033536773 0.000614161 0.007186701 0.385249362 10.5 2.4 0.924598468 0.075460355

MR-06 LDRTIA 0.503640011 0.043040033 0.000892912 0.010448562 0.49319145 14.1 2.4 1.183659479 0.147324723

MR-07 HWYTIA 0.768447779 0.064191365 0.001626353 0.019469404 0.748978374 10.5 2.4 1.797548098 0.204428746

MR-07 LDRTIA 0.557313145 0.046554486 0.001004482 0.012024861 0.545288284 14.1 2.4 1.308691881 0.169550536

MR-08 HWYTIA 0.218784846 0.030950321 0.0005445 0.003849017 0.214935829 10.5 2.4 0.515845991 0.040414677

MR-08 LDRTIA 0.316173525 0.044727376 0.000945932 0.006686706 0.309486819 14.1 2.4 0.742768366 0.094282551

MR-10 HWYTIA 0.592965458 0.089743013 0.002688444 0.017763548 0.57520191 10.5 2.4 1.380484585 0.186517256

MR-10 LDRTIA 0.211172831 0.031960185 0.000571365 0.003775224 0.207397607 14.1 2.4 0.497754257 0.053230654

MR-10 MFR_HDRTIA 0.298241558 0.045137698 0.009716442 0.064200148 0.234041409 14.1 2.4 0.561699383 0.905222093

MR-11 HWYTIA 0.146084559 0.12214047 0.004268639 0.005105451 0.140979108 10.5 2.4 0.33834986 0.053607235

MR-11 LDRTIA 0.097183694 0.081254734 0.002316184 0.002770242 0.094413452 14.1 2.4 0.226592285 0.039060415

MR-12 HWYTIA 1.224956423 0.185248125 0.007973165 0.052722689 1.172233734 10.5 2.4 2.813360962 0.553588231

MR-12 LDRTIA 0.196794033 0.029760835 0.000513414 0.003394959 0.193399075 14.1 2.4 0.464157779 0.047868916
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MR-13 HWYTIA 0.945207337 0.111317601 0.003714033 0.031536174 0.913671163 10.5 2.4 2.192810792 0.331129828

MR-13 LDRTIA 1.040884397 0.122585543 0.004291992 0.036443672 1.004440726 14.1 2.4 2.410657742 0.513855771

MR-14 HWYTIA 1.096689002 0.093124636 0.002841822 0.033466923 1.063222079 10.5 2.4 2.55173299 0.351402689

MR-14 LDRTIA 1.181005602 0.100284325 0.003175774 0.037399732 1.14360587 14.1 2.4 2.744654088 0.527336216

MR-15 HWYTIA 0.671352913 0.066781404 0.001725772 0.017349168 0.654003745 10.5 2.4 1.569608988 0.182166264

MR-15 LDRTIA 0.537299393 0.053446715 0.00123561 0.012421581 0.524877812 14.1 2.4 1.259706749 0.175144286

MR-15 OpenTIA 0.000210172 2.09065E-05 9.55918E-09 9.60983E-08 0.000210076 11.3 2.4 0.000504183 1.08591E-06

MR-16 HWYTIA 0.712895712 0.119139089 0.004112268 0.024606687 0.688289026 10.5 2.4 1.651893661 0.25837021

MR-16 LDRTIA 0.508604953 0.084998029 0.002478068 0.014828083 0.49377687 14.1 2.4 1.185064487 0.209075973

MR-17 HWYTIA 1.598210725 0.055950588 0.001323448 0.037803879 1.560406846 10.5 2.4 3.744976431 0.396940731

MR-17 LDRTIA 1.573043552 0.055069528 0.001292311 0.036914452 1.5361291 14.1 2.4 3.68670984 0.520493773

MR-17 OpenTIA 0.001644416 5.75681E-05 4.36791E-08 1.24768E-06 0.001643168 11.3 2.4 0.003943603 1.40988E-05

MR-18 Com_IndTIA 0.038029321 0.055223603 0.001297738 0.000893678 0.037135643 15 2.4 0.089125543 0.013405166

MR-18 HWYTIA 0.230959996 0.335384459 0.019422915 0.013375445 0.217584552 10.5 2.4 0.522202924 0.14044217

MR-18 MDRTIA 0.003428098 0.004978051 3.51228E-05 2.4187E-05 0.003403911 14.1 2.4 0.008169385 0.000341037

MR-19 Com_IndTIA 4.002416265 0.195546858 0.008647215 0.176989571 3.825426695 15 2.4 9.181024067 2.654843561

MR-19 HWYTIA 1.999588865 0.097694316 0.003053542 0.06249933 1.937089536 10.5 2.4 4.649014886 0.65624296

MR-19 LDRTIA 3.184441163 0.155582884 0.006136811 0.125607085 3.058834078 14.1 2.4 7.341201787 1.771059901

MR-19 OpenTIA 0.482331488 0.023565367 0.000361752 0.007404278 0.47492721 11.3 2.4 1.139825303 0.083668341

MR-20 HWYTIA 2.372120261 0.056651211 0.001348385 0.056460056 2.315660205 10.5 2.4 5.557584492 0.592830586

MR-20 LDRTIA 2.234428971 0.053362854 0.001232703 0.051616206 2.182812765 14.1 2.4 5.238750637 0.727788505

MR-20 MFR_HDRTIA 0.035345511 0.000844125 8.19876E-05 0.003433014 0.031912497 14.1 2.4 0.076589993 0.048405501

MR-20 OpenTIA 0.405267762 0.009678645 9.52186E-05 0.003987028 0.401280734 11.3 2.4 0.963073761 0.045053422

MR-23 HWYTIA 0.374160631 0.08154729 0.002328704 0.010684713 0.363475918 10.5 2.4 0.872342203 0.112189485

MR-23 LDRTIA 0.527961718 0.115067817 0.00390329 0.017909331 0.510052387 14.1 2.4 1.224125728 0.252521572

MR-24 HWYTIA 0.011594035 0.243209427 0.011994181 0.000571775 0.011022261 10.5 2.4 0.026453426 0.006003633

MR-25 HWYTIA 1.429195969 0.058749165 0.001423976 0.034641176 1.394554793 10.5 2.4 3.346931503 0.363732352

MR-25 LDRTIA 1.914679139 0.078705652 0.00220805 0.053715419 1.86096372 14.1 2.4 4.466312929 0.757387405

MR-26 HWYTIA 0.400648278 0.113301634 0.003813768 0.013485944 0.387162333 10.5 2.4 0.9291896 0.141602417

MR-26 LDRTIA 0.319110707 0.090243155 0.002710949 0.009586245 0.309524462 14.1 2.4 0.742858709 0.13516605

MR-27 HWYTIA 0.296988423 0.035654312 0.000673237 0.005607839 0.291380584 10.5 2.4 0.699313402 0.058882311

MR-27 LDRTIA 0.764916416 0.091830409 0.002782786 0.02317967 0.741736747 14.1 2.4 1.780168193 0.326833341

MR-28 HWYTIA 0.603561779 0.071592058 0.001915567 0.016149317 0.587412462 10.5 2.4 1.409789908 0.169567826

MR-28 LDRTIA 0.636271166 0.075471914 0.002073376 0.017479738 0.618791428 14.1 2.4 1.485099428 0.246464309

NP-02 HWYTIA 0.256616057 0.037040086 0.000712866 0.004938782 0.251677275 10.5 2.4 0.604025461 0.051857207

NP-02 LDRTIA 0.274565157 0.039630868 0.000788952 0.005465907 0.26909925 14.1 2.4 0.645838201 0.077069285

NP-02 MFR_HDRTIA 0.026638685 0.003845041 0.000505756 0.00350391 0.023134775 14.1 2.4 0.055523459 0.049405133

NP-02 OpenTIA 0.286880383 0.041408454 0.000842623 0.005837748 0.281042635 11.3 2.4 0.674502323 0.065966555
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Catchment ID
Land/Soils 
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Total 

Impervious 

Area (acres)

%IA %DCIA DCIA (acres) Disconnected IA

DCIA export 

Rate 

(lbs/acre/yr)

Disconnected 

Export Rate 

(lbs/acre/yr)

Annual Disconnected 

Area Nutrient Load 

(lbs/yr)

Annual DCIA 

Nutrient Load 

(lbs/yr)

Phosphorus loading per land use type per catchment

NP-03 HWYTIA 1.124174669 0.083423328 0.002409524 0.032469646 1.091705023 10.5 2.4 2.620092055 0.34093128

NP-03 LDRTIA 0.390340933 0.028966619 0.000493 0.00664344 0.383697493 14.1 2.4 0.920873983 0.093672501

NP-03 MFR_HDRTIA 0.129933209 0.00964215 0.001524294 0.020540686 0.109392524 14.1 2.4 0.262542057 0.289623666

NP-04 HWYTIA 0.256355309 0.231209659 0.011117547 0.012326657 0.244028652 10.5 2.4 0.585668766 0.129429896

NP-04 LDRTIA 0.009208896 0.008305604 7.56932E-05 8.39253E-05 0.00912497 14.1 2.4 0.021899929 0.001183347

NP-05 HWYTIA 0.002459178 0.006692421 5.47488E-05 2.01179E-05 0.00243906 10.5 2.4 0.005853745 0.000211237

NP-05 LDRTIA 0.032143403 0.087475237 0.002587186 0.00095068 0.031192723 14.1 2.4 0.074862536 0.01340459

NP-06 HWYTIA 0.253303391 0.021491843 0.000315072 0.003713452 0.249589939 10.5 2.4 0.599015854 0.038991248

NP-06 LDRTIA 0.425396789 0.036093323 0.00068571 0.008081791 0.417314998 14.1 2.4 1.001555995 0.11395326

NP-06 MFR_HDRTIA 0.069735135 0.005916765 0.000848323 0.009998354 0.059736781 14.1 2.4 0.143368274 0.140976787

NP-06 OpenTIA 0.092389804 0.007838929 6.94041E-05 0.000817998 0.091571806 11.3 2.4 0.219772334 0.009243381

NP-07 HWYTIA 0.352655688 0.04358383 0.000909888 0.007362301 0.345293387 10.5 2.4 0.828704128 0.077304164

NP-07 LDRTIA 1.007591494 0.1245257 0.004394288 0.035556089 0.972035404 14.1 2.4 2.33288497 0.501340859

NP-08 Com_IndTIA 14.3707138 0.539593963 0.039636986 1.055630382 13.31508342 15 2.4 31.9562002 15.83445573

NP-08 HWYTIA 1.118587995 0.042000929 0.000860772 0.022924486 1.09566351 10.5 2.4 2.629592423 0.2407071

NP-08 LDRTIA 0.235563767 0.008844988 8.31852E-05 0.002215425 0.233348341 14.1 2.4 0.560036019 0.031237496

NP-08 OpenTIA 2.944011543 0.110542237 0.003675296 0.09788218 2.846129363 11.3 2.4 6.83071047 1.106068634

OB-1 HWYTIA 1.770267913 0.068731776 0.001801923 0.046410664 1.723857249 10.5 2.4 4.137257397 0.487311969

OB-1 LDRTIA 1.070520284 0.04156363 0.000847364 0.021824868 1.048695416 14.1 2.4 2.516868997 0.307730645

OB-1 MFR_HDRTIA 0.405958154 0.015761583 0.002749032 0.07080456 0.335153594 14.1 2.4 0.804368627 0.998344295

OB-1 OpenTIA 0.002156205 8.3716E-05 7.65972E-08 1.97285E-06 0.002154232 11.3 2.4 0.005170158 2.22932E-05

OB-3 AgTIA 0.212109579 0.007781966 6.0559E-07 1.65063E-05 0.212093073 11.3 2.4 0.509023375 0.000186521

OB-3 HWYTIA 1.713959193 0.06288246 0.001576864 0.042979884 1.670979309 10.5 2.4 4.010350341 0.451288781

OB-3 LDRTIA 0.700467123 0.025699034 0.000411979 0.011229131 0.689237992 14.1 2.4 1.65417118 0.15833075

OB-3 MDRTIA 0.00972273 0.000356712 6.73714E-07 1.83631E-05 0.009704367 14.1 2.4 0.02329048 0.00025892

OB-3 MFR_HDRTIA 0.052907389 0.001941089 0.000222697 0.006069954 0.046837435 14.1 2.4 0.112409844 0.085586351

OB-3 OpenTIA 0.005476164 0.000200912 2.84779E-07 7.7621E-06 0.005468402 11.3 2.4 0.013124164 8.77117E-05

OB-4 HWYTIA 1.119095586 0.098775188 0.003104358 0.035171518 1.083924068 10.5 2.4 2.601417763 0.369300941

OB-4 LDRTIA 0.505949185 0.044656798 0.000943694 0.010691797 0.495257388 14.1 2.4 1.188617732 0.150754333

OB-4 MFR_HDRTIA 0.36185294 0.031938373 0.006415571 0.07268665 0.28916629 14.1 2.4 0.693999095 1.024881765

OB-4 OpenTIA 0.000161075 1.4217E-05 5.36061E-09 6.07342E-08 0.000161014 11.3 2.4 0.000386435 6.86297E-07

OF_14 Com_IndTIA 0.550594146 0.0174518 0.000230547 0.007273638 0.543320508 15 2.4 1.303969219 0.109104574

OF_14 HWYTIA 1.320001786 0.041839178 0.000855805 0.027000145 1.293001641 10.5 2.4 3.103203939 0.283501519

OF_14 LDRTIA 1.939551595 0.061476617 0.001524281 0.048090171 1.891461425 14.1 2.4 4.539507419 0.678071407

OF_14 MFR_HDRTIA 0.343819344 0.010897803 0.001765496 0.055700371 0.288118974 14.1 2.4 0.691485537 0.785375228

OF_15 Com_IndTIA 1.067155925 0.041209535 0.000836559 0.021663406 1.045492519 15 2.4 2.509182045 0.324951088

OF_15 HWYTIA 1.575760623 0.060849929 0.001501033 0.038870514 1.536890109 10.5 2.4 3.688536263 0.408140395

OF_15 LDRTIA 0.849327175 0.032797811 0.000593974 0.015381456 0.833945719 14.1 2.4 2.001469726 0.216878529
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OF_15 MFR_HDRTIA 0.46040797 0.017779218 0.003176546 0.082259366 0.378148604 14.1 2.4 0.90755665 1.15985706

OF_15 OpenTIA 0.01214067 0.000468827 1.01512E-06 2.62875E-05 0.012114382 11.3 2.4 0.029074517 0.000297048

RB HWYTIA 0.249922272 0.013645765 0.000159403 0.002919469 0.247002803 10.5 2.4 0.592806727 0.030654427

RB LDRTIA 0.354459659 0.01935351 0.00026924 0.004931133 0.349528526 14.1 2.4 0.838868463 0.069528971

RB-01 HWYTIA 1.47072698 0.068629697 0.001797911 0.038529032 1.432197947 10.5 2.4 3.437275074 0.404554838

RB-01 LDRTIA 1.51076207 0.070497886 0.00187182 0.040112906 1.470649165 14.1 2.4 3.529557995 0.565591968

RB-01 MDRTIA 0.167407753 0.00781188 6.90452E-05 0.001479631 0.165928122 14.1 2.4 0.398227493 0.020862794

RB-01 OpenTIA 0.000770414 3.59504E-05 2.15554E-08 4.6193E-07 0.000769952 11.3 2.4 0.001847884 5.21981E-06

RB-03 LDRTIA 0.902213817 0.087494633 0.002588047 0.026687026 0.875526791 14.1 2.4 2.101264297 0.376287069

RB-25 Com_IndTIA 0.283641546 0.193539295 0.008514394 0.012478271 0.271163275 15 2.4 0.65079186 0.187174069

RB-25 HWYTIA 0.655049683 0.446965037 0.029882046 0.043793637 0.611256046 10.5 2.4 1.467014511 0.459833192

RB-25 LDRTIA 0.005204564 0.00355127 2.11629E-05 3.10153E-05 0.005173549 14.1 2.4 0.012416518 0.000437316

RB-34 HWYTIA 0.127671981 0.27196577 0.014183107 0.006658137 0.121013845 10.5 2.4 0.290433227 0.069910438

RB-34 LDRTIA 0.076951833 0.163922141 0.006636765 0.003115572 0.073836261 14.1 2.4 0.177207027 0.043929564

RB-43 HWYTIA 0.001713876 0.681443126 0.056252836 0.00014148 0.001572397 10.5 2.4 0.003773752 0.001485538

RB-43 LDRTIA 0.000557037 0.221479783 0.010423202 2.62151E-05 0.000530822 14.1 2.4 0.001273972 0.000369633

RMB-03 HWYTIA 0.189979481 0.050453675 0.001133285 0.004267299 0.185712182 10.5 2.4 0.445709236 0.044806642

RMB-03 LDRTIA 0.281881451 0.07486048 0.002048231 0.007712458 0.274168993 14.1 2.4 0.658005584 0.108745655

RMB-05 HWYTIA 0.31816246 0.084484653 0.002455652 0.009247788 0.308914673 10.5 2.4 0.741395214 0.09710177

RMB-05 LDRTIA 0.18029095 0.047874342 0.0010475 0.003944803 0.176346147 14.1 2.4 0.423230752 0.055621724

RMB-05 OpenTIA 0.000600066 0.000159341 2.01137E-07 7.57466E-07 0.000599309 11.3 2.4 0.001438341 8.55937E-06

SP-06 HWYTIA 0.460065997 0.066430835 0.0017122 0.011857824 0.448208174 10.5 2.4 1.075699616 0.12450715

SP-06 LDRTIA 0.42569252 0.061467507 0.001523942 0.010554042 0.415138478 14.1 2.4 0.996332346 0.148811992

SP-07 Com_IndTIA 0.158810394 0.002898563 1.56054E-05 0.000855008 0.157955385 15 2.4 0.379092925 0.012825123

SP-07 HWYTIA 2.928402836 0.053448392 0.001235668 0.067701477 2.86070136 10.5 2.4 6.865683263 0.710865505

SP-07 LDRTIA 2.182123434 0.039827509 0.000794831 0.043548268 2.138575166 14.1 2.4 5.132580399 0.614030574

SP-07 MFR_HDRTIA 0.208265109 0.003801197 0.000498844 0.027331318 0.180933791 14.1 2.4 0.434241098 0.385371587

SP-07 OpenTIA 0.032480809 0.000592831 1.44343E-06 7.90846E-05 0.032401724 11.3 2.4 0.077764137 0.000893656

SP-1 HWYTIA 1.009217805 0.120475589 0.004181659 0.03502954 0.974188265 10.5 2.4 2.338051836 0.367810169

SP-1 LDRTIA 0.748398183 0.089340192 0.002670363 0.022369494 0.726028689 14.1 2.4 1.742468854 0.315409868

SP-2 HWYTIA 0.120145306 0.166118814 0.006770617 0.004896843 0.115248463 10.5 2.4 0.27659631 0.051416856

SP-2 LDRTIA 0.000211896 0.000292978 5.01478E-07 3.62693E-07 0.000211533 14.1 2.4 0.00050768 5.11398E-06

SP-5 HWYTIA 0.530641018 0.102183054 0.003266392 0.016962515 0.513678503 10.5 2.4 1.232828406 0.178106413

SP-5 LDRTIA 0.499559175 0.096197769 0.002983647 0.01549421 0.484064965 14.1 2.4 1.161755916 0.218468362
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