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Meeting Agenda

ÅThe Clean Water Act and TMDLs

ÅTMDL Basics

ÅWaterbody and Watershed Characteristics

ÅWater Quality Impairments 

ÅWater Quality Conditions

ÅProposed Approach for Developing TMDLs

ÅSources of Phosphorus

ÅNext Steps in the Process

ÅQuestions? Feedback?



Federal Clean Water 
Act Section 303(d): 
Impaired Waters and 
Total Maximum Daily 
Loads (TMDLs)



Water Quality 
Standards

Monitoring

Assessments

Integrated 
Report

Impaired Waters 
List (303d)

TMDLS

Permit Limits & Non-point 
Source Controls

Compliance & 
Enforcement



Designated Use Designated Use Definitions

Criteria used to 

Evaluate 

Designated Use

2022 Status

Primary Contact

Recreation/Swimming

Swimming, water skiing, 

surfing, or other recreational 

activities with prolonged and 

intimate contact by the 

human body with water

Fecal coliform and 

enterococci

Insufficient 

Information

Secondary Contact

Recreation/Boating

Boating, canoeing, fishing, 

kayaking, or other 

recreational activities with 

minimal contact by the 

human body with the water 

and the probability of 

ingestion of the water is 

minimal

Fecal coliform and 

enterococci

Insufficient 

Information

Aquatic Life Support Waters suitable for the 

protection, maintenance, 

and propagation of a viable 

community of aquatic life 

and wildlife

Total Phosphorus

(2008)

Dissolved oxygen 

(2024)

Not Supporting

Fish Consumption Supports fish free from 

contamination that could 

pose a human health risk to 

consumers

Mercury in Fish 

Tissue
Not Assessed

TMDL

Designated 
Uses for Upper 

and Lower 
Melville Ponds 



TMDL Basics
ÅRequired for Impaired Waterbodies

ÅDetermine maximum amount of a 
pollutant that a body of water can 
receive/assimilate and still meet 
water quality standards

ÅTMDL equals the aggregate of 
pollutant allocations for point 
sources, non-point sources, & a 
margin of safety

ÅAdditional data collection activities, 
pollution source ID, stakeholder 
meetings, and stakeholder input

ÅTechnical approaches vary



The TMDL Equation

Source: WI DNR



History of Melville Ponds

ÅBuilt between 1942 and 1950 by the Navy to be 
used as drinking water supply.

Å7 smaller ponds were built between Upper and 
Lower Melville to act as sedimentation basins.

ÅOwnership of the ponds and infrastructure was 
transferred to the Town of Portsmouth in the 
1970s.

ÅCurrent status: Upper, Lower and Pond 2 are still 
open-water ponds while the remaining ponds 
have filled in over time and now resemble 
wetlands.

ÅThe original infrastructure (dams, inlet/outlets, 
intake structures) have not been maintained and 
are in poor and perhaps non-working condition.



Changes in Land Uses in Melville Ponds Watershed 1950s to present

1952 2020



Waterbody Statistic Upper Melville Pond Lower Melville Pond

Reservoir Area (m2) 39,862 21,893
Mean Depth (m) 2.3 4.1
Watershed Area (ha) 99 198
Max Depth (m) 3.7 10.1
Est. Volume (m3) 92,338 92,289
Est. Flushing Rate (yr-1) 3.4 5.5
Upper Layer TP mean (ug/l) 58 47
Impaired Use and Cause of 

Impairment
Aquatic Life

Total Phosphorus

Dissolved Oxygen

Aquatic Life

Total Phosphorus

Dissolved Oxygen

Combined Upper Pond Lower Pond



2021 Bathymetric Surveys



Land Use in the Melville Ponds Watershed



Importance of Phosphorus in Aquatic Systems

Source: Town of Eastham, MA



Cyanobacteria 
Blooms in Melville 
Ponds

ÅCyanobacteria are bacteria

ÅAbility to Photosynthesize

ÅCan be abundant and appear as a 
ΨōƭƻƻƳΩ όI!.ǎύ

ÅCan produce toxins which can make 
people and animals sick

ÅFrequent and long-lasting blooms 
impact recreation, the aquatic 
environment and can have economic 
impacts



Cyanobacteria Blooms in Melville 
Ponds 



Sampling Date

Total 

Microcystins  

(ug/L)

Cell Count
Days under 

Advisory

7/23/2012 n.d. 138,422 111

0.2 163,302

n.d. 129,935

n.d. 68,332

3.4 n.d.

6/29/2015 2.5 N/A

10/22/2015 n.d. n.d.

7/15/2016 120 N/A

11/3/2016 85 N/A

7/3/2017 1.9 N/A

4.4 14,880

n.d. n.d.

8/1/2017 6.7 449,480

8/16/2017 n.d. 27,070

6/25/2018 1.7 117,350 164

6/28/2019 3.7 102,700 168

6/23/2020 n.d. 32,140

7/8/2020 n.d. 24,320

7/22/2020 n.d. 72,050

8/17/2020 6.3 209,360

6/21/2021 n.d. 2,500

7/14/2021 7.8 5,423,120

6/21/2022 2.1 117,700 174

7/6/2023 n.d. 1,487,220 Ongoing

133

168

121

Upper Melville Pond

9/16/2013 36

7/8/2014 0

7/18/2017

146

159

Sampling Date

Total 

Microcystins  

(ug/L)

Cell Count
Days under 

Advisory

6/23/2020 n.d. 9,370

8/17/2020 n.d. 27,560

9/9/2020 3.1 29,300

6/21/2021 n.d. n.d

7/6/2021 n.d. 60,980

7/14/2021 1.5 421,180

7/5/2022 n.d. 1,462,380 161

7/6/2023 n.d. 54,900

7/12/2023 n.d. 7,010

8/10/2023 n.d. 8,130

8/23/2023 n.d. 32,170

9/20/2023 8.5 990,900

Lower Melville Pond

70

168

Ongoing

Melville Ponds 
Cyanobacteria 

Summary 

(cells/mL)

(cells/mL)



Data Collection Efforts

ÅURI Watershed Watch 
Å1997 ς Present
ÅUpper Melville Pond only
ÅNutrients, bacteria, DO, 

Temperature, etc.

ÅDEM Office of Water Resources
ÅBi-weekly sampling May-Oct 2021
ÅUpper and Lower Melville Ponds
ÅNutrients, DO, Temperature, 

vertical profiling, etc.
ÅUpdated lake depth mapping
ÅBathymetry



Data Collection Key Findings
ÅElevated Levels of Total Phosphorus in 

both reservoirs.

ÅElevated levels of chlorophyll-a

ÅLow water clarity

ÅLow levels of dissolved oxygen in both 
reservoirs

Å(2021) Confirmation ofTP impairment 
for Upper Melville and add DO 
impairment

Å(2021) TP and DO impairment in Lower 
Pond 

ÅClear evidence ofphosphorus release 
from sediments



URI WW Upper Melville Average Annual 
Total P concentrations (1997-2022)



URI WW Upper Melville Average Annual 
Chlorophyll-a concentration (1997-2022)



URI WW Upper Melville Secchi Disc Transparency (1997-2022)



RIDEM Upper Melville Dissolved Oxygen, 2021



RIDEM Lower Melville Dissolved Oxygen, 2021



1. Establish target phosphorus concentrations for the reservoirs

ÅōŀǎŜŘ ƻƴ мύ ŜȄƛǎǘƛƴƎ ƴǳƳŜǊƛŎ ŎǊƛǘŜǊƛŀ όнр ǇǇōύ ŀƴŘ нύ ƭƻǿŜǊ ŎǊƛǘŜǊƛŀ ŦƻǊ ΨŘŜŜǇΩ ƭŀƪŜǎ όнл 
ppb)

2. Determine phosphorus loads to each reservoir

Å Watershed (External) contributions (empirical lake models)

Å Internal cycling of phosphorus from sediments

3. Evaluate/ID sources/source categories of phosphorus  

Å Watershed-based land use modeling 

Å Data collection/source ID projects/wet weather fieldwork

4. Determine allowable total phosphorus loads to reservoirs

5. Allocate allowable total phosphorus loads to various source categories

6. Requirements and recommendations for reductions in TP loads



ÅConsultations with NAVSTA 
Newport, RIDOT, Town of 
Portsmouth

ÅReview/ground-truthing of outfall 
mapping (found new outfalls!)

ÅExtensive wet weather 
investigations (new 
outfalls/flowpaths)

ÅStormwater flow paths (no outfalls)

Å3-4 widely used methodologies to 
estimate

ÅCollection of bathymetry data

ÅCollection of bi-weekly oxygen and 
temp profiles

ÅBi-weekly surface and depth 
measurements of total phosphorus

Urban Stormwater 
Runoff

Internal Cycling 
    
    



Regulated Urban Stormwater Runoff

RIDOT Outfall 9008840 Town of Portsmouth OF 14-12 NAVSTA Newport Outfall 21-40



Privately-owned Stormwater Structures/Systems

Leland Point Drive Outfall Clocktower Square BMP Springfield Group Residences



Other wet weather flow paths


