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Federal Clean Water Act Requirements



Establish Water Quality 
Standards

Monitor Waters

Assess Waters

List Impaired and Threatened 
Waters (not meeting WQ criteria)

Develop TMDLs
Submit to EPA for Approval

Control Point Sources via NPDES 
Permits

Manage Nonpoint Sources 
through Financial Support, 

Partnerships, Voluntary actions 
and other programs. 

Defines the Water Quality Goals
and Establishes WQ criteria to 
protect these goals 

Collect data/information and 
assess waterbody condition

303 (d) Program 40 CFR 
130.7

Assessments/Reporting 
to EPA every two years

Implementation

Figure adapted from EPA
Overview of Identifying and 
Restoring Impaired Waters 
under Section 303(d) of the 
CWA | US EPA

https://www.epa.gov/tmdl/overview-identifying-and-restoring-impaired-waters-under-section-303d-cwa
https://www.epa.gov/tmdl/overview-identifying-and-restoring-impaired-waters-under-section-303d-cwa
https://www.epa.gov/tmdl/overview-identifying-and-restoring-impaired-waters-under-section-303d-cwa
https://www.epa.gov/tmdl/overview-identifying-and-restoring-impaired-waters-under-section-303d-cwa


Study Area Overview



Study Area

Watershed Land Use Distribution

Watershed Area (acres)

Upper Melville Pond 245

Lower Melville Pond 489



Study Area (History)

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

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 (and 
function as) wetlands.

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



Upper Melville Pond
(Thurston Gray Pond)



Melville Ponds Tributary
(Matapurcetti Brook)



Lower Melville Pond



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

1952 2025



Waterbody Statistics (from Bathymetric Surveys)

WB
Statistic

Upper
Melville

Lower 
Melville

Surface
Area (m2)

39,862 21,893

Mean
Depth
(m)

2.3 4.1

Max
Depth
(m)

3.7 10.1

Volume
(m3)

92,338 92,289



Water Quality Issues Addressed in this TMDL



Water Quality Data Collection Efforts

URI Watershed Watch Volunteer Data
Å1997 ς Present
ÅUpper Melville Pond only
ÅNutrients, Bacteria, DO, Temperature, Chl-a, 

Secchi depth (clarity).

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

depth, vertical profiling (Temp, DO).
ÅUpdated lake depth mapping: Bathymetry
ÅTributary sampling 2023



Key Water Quality Findings

ÅElevated Levels of total phosphorus in both 
reservoirs

ÅElevated levels of chlorophyll-a in both 
reservoirs (and cyanobacteria)

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 impairments in Lower Pond 

Å(2023) TP impairment in Melville Pond 
Tributary



Impacts of Excess Phosphorus in Freshwaters 
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Nutrient Inputs: excess nutrients 
are flushed into a lake or pond 
from stormwater runoff of 
fertilizer, leaves, pet waste, 
waterfowl inputs, and other point 
sources. 

Plants flourish: these excess nutrients fuel growth of algae, 
cyanobacteria, duckweed, cattails, aquatic plants etc. 

Algal/cyanobacteria blooms and 
oxygen depletion: 
Algae/cyanobacteria/duckweed 
blooms prevent sunlight 
penetration, which limits 
photosynthesis of sub-surface 
plants, thereby depleting oxygen 

levels. 

Decomposition further 
depletes oxygen: algae and 
deeper water plants die and 
bacteria (decomposers) 
increase, further choking 

the oxygen level. 

Loss of resource: long-
duration cyano-related 
recreational advisories, 
change in ecosystem 
structure (low DO), 
extensive aquatic plant 
coverage, reliance on 
various treatment 
options = $$$. 

Pond Life

Figure adapted from Town of Eastham MA, https://www.eastham-ma.gov/268/Ponds-and-Beaches 

Sunlight

Nutrient Material

Decomposers

Algae/Cyanobacteria Layer

Mosquitos

Noxious Odors

https://www.eastham-ma.gov/268/Ponds-and-Beaches


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
Upper Pond
Å Yearly advisories
Å Avg. advisory length = 139 days
Å Elevated toxins

Lower Pond
Å Yearly advisories
Å Avg. advisory length = 138 days
Å Elevated toxins


