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Goals of Water Quality Monitoring: 
 

 Conduct physical and chemical testing on Furnace, Oldham, Stetson, Little Sandy, 

and Hobomock ponds based on a Quality Assurance Project Plan submitted and 

accepted by the State DEP in 2008 and amended 2010.  

 Analyze the data and make recommendations for remediation or maintenance of 

water quality based on long term trending and current findings. 

 Present testing results and analysis ponds to the PWA and town of Pembroke. 

 Use data to support best management practices carried out around and on the 

ponds to reduce nutrient loading and pollution. 

 Pursue grant opportunities for remediation and education activities and actively 

participate in 604 (b) assessment grants (water and land based). 

 

 

Current Problems Impacting Pembroke Ponds: 

 
 Eutrophication : occurs when excessively high nutrient loads of Phosphorus and 

Nitrogen exist, resulting in algae blooms and weed growth. Sources include 

animal and human waste, fertilizers, sewage, sediment loads, and muck in pond 

bottoms. Waters subject to eutrophication are cloudy (turbid) and green or brown 

in color, often with bad odor and may be overrun with weeds, some of which 

might be invasive and algae (some can be toxic to animals and humans).   

 

 Sedimentation:  sediment run-off from roads, storm drains, lawns, beach areas, 

land development projects, reducing water depth and increasing water 

temperature. Winter road sanding and salting and loss of vegetative barriers near 

the water increase sediment loading.     

 

 Agricultural impacts : cranberry bog water use, particularly bog effluent returns 

high in phosphorus, and possible pesticide run-off. 

 

 Non-point source run-off:  of nutrients in fertilizers and soaps, human and 

animal wastes, oil, grease, toxic chemicals and pesticides toxic to aquatic life, via 

storm drains, land development, streets and driveways, human activities. This is 

an important source of pollution, much of it controllable. 

 

 Loss of riparian vegetation and bank stabilization: waterfront stripped of 

buffer zones: trees, shrubs, and wetland and aquatic plants, which impacts aquatic 

and wildlife habitats, encourages erosion of existing shoreline, increases non-

point source pollution via run-off and provides no filtration of pollution. 

 

 Stream alterations via dams: for bog cultivation or herring management, may 

lead to stagnation of water and enhanced effects of eutrophication, and alters 

natural habitats. 

 

 Septic failures: This problem occurs occasionally and may exist in home sites 

very close to the water; can be revealed by high nitrogen levels in samples. 

 

 Conflicts in usage of the water: water drawn off to provide water for 

surrounding towns (Brockton, Abington-Rockland), irrigation for the bogs, water 

front homeowners use, public use. 
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Examples of poor water conditions: 

 

  

  

 

Eutrophication : 
 

 90% of Massachusetts ponds have symptoms of Eutrophication. 

 

 Phosphorus and Nitrogen loads stimulate the growth of algae, which cloud the 

water and limit light diffusion.  This halts the growth of native grasses and plants 

in the water, and permits growth of noxious weeds.  The habitat for fish and 

native insects is altered, and algae growth has been identified as a major threat to 

the diversity and health of native fish populations in the northeast.  Both nighttime 

plant respiration and algae decomposition reduce the available oxygen in the 

water, threatening the supply for fish - resulting in fish kills in early AM.   

  

 Furnace is a severely eutrophied pond: category 5 in 319 (D) water impairment 

levels established by the DEP, requiring a TMDL.  Stetson pond is also a category 

5 (c) in 319 (D) water impairment: listed as nutrients, organic enrichment / exotic 

species.   

 

 Oldham pond is a category 4 (c) in 319 (D) water impairment: listed as exotic 

species. However, current water quality resembles that of Furnace Pond. 

 

  Hobomock and Little Sandy Bottom Ponds are both Category 2 (unevaluated). 
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Value of Pembroke’s Ponds: 

 
 Aesthetic beauty: unique to Pembroke is the number of great ponds within the 

town, providing tremendous natural beauty. 

 

 Part of the valuable South Coastal Watershed, and contributes to the Mass Bay 

estuary.  Stetson Pond is part of the Taunton River Watershed. 

 

 Natural resource: bog irrigation, supports wells/aquifer for our drinking water. 

 

 Town well water recharge from the ponds. 

 

 Aquatic and wildlife habitats. 

 

 Unique natural features: herring spawning grounds in Oldham and Furnace. 

 

 Recreational resource for the town, including town beaches and fishing access. 

 

 Additional tax revenue from waterfront properties. 

 
 

Value of testing and monitoring: 
 

 Provides a credible method of collecting information about the health of the pond 

and the watershed that feeds it. 

 

 Documents observations, sampling, and analysis of data/information utilizing 

methods supported by Mass. Water Watch, DEP, and other government agencies. 

 

 Creates a long term monitoring data set to determine impact of actions and 

restoration efforts.  Long term monitoring demonstrates greater validity than short 

term, and multi-year sampling reduces the likelihood of inaccurate analysis due to 

testing bias or equipment failure. 

 

 Testing and monitoring can be used to substantiate cost benefit ratios of 

restorative plans. 

 

     Our original goal was to determine the ongoing conditions of five of Pembroke’s 

Ponds, and correlate to the feasibility studies conducted in 1993 by Baystate 

Environmental Inc., and in 2001 by C.E.I.  This was done using volunteers within the 

Pembroke Watershed association, trained in basic collection techniques, use of meters 

and sampling sticks, and delivering samples to a state certified lab.  This will be 

described in further detail. Our current goal is to work with the Town to improve the 

water quality on three eutrophied ponds: Oldham, Furnace, and Stetson, and maintain the 

quality of Little Sandy Bottom and Hobomock ponds.
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Pembroke Watershed Association: Water based testing 
 

 

A Quality Assurance Program Plan (QAPP) was filed with the Mass Department of 

Environmental Protection (DEP), detailing testing procedures, determining validity of 

data, education and compliance of volunteers to state standards, and quality assurance 

process. We have a revised QAPP with the State incorporating a 604 (b) grant with CEI 

completed in 2010.  We submit our data annually to the state STORET program. 

 

 Map One:  Large view map of the ponds (Google Earth) 

 

 Map Two:  Oldham Pond (Bathymetric) 

 

 Map Three:  Furnace Pond (Bathymetric) 

 

 Map Four: Stetson Pond (Bathymetric) 

 

 Map Five:  Little Sandy Bottom Pond (Bathymetric) 

 

 Map Six:  Hobomock Pond (Google Earth) 

 

 

Test sites are identified on Bathymetric maps where available.  Testing sites are in water 

greater than 5 feet and are representative of the overall health of the pond.   

 

*Unique to 2010 is the addition of three creek sites feeding Oldham to determine impact 

on particularly poor conditions in the northwest section of Oldham.  They are not marked 

on the bathymetric maps, but all three run into the pond from the northwest side. 

Additionally the input from the bogs running into Stetson during overflow from rain was 

tested in August after heavy rains.  We have reduced the number of sites on Furnace to 

two as we are testing the creek that runs from Oldham to Furnace for impact. 
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GPS Coordinates for Test sites in 2010: 

 
Oldham Pond       

       

O-03  Northwest      Hanson  Side  42
0
 04.155 N      70

0
 50.584 W 

O-04  Southwest      Hanson  Side 42
0
 03.950 N      70

0
 50.378 W 

O-01 Was O-5 Northeast       Pembroke Side near camp 42
0
 04.014 N      70

0
 49.969 W 

O-08  Southeast       Deep Hole, near landing 42
0
 03.730 N      70

0
 49.995 W 

O-A 

O-B 

O-C 

O-D  

Beckett/Pearl stream 

Lakeside Drive stream 

Brook street culvert/Country lane stream 

Outlet Oldham to Furnace 

42
0
 04.295 N    

42
0
 04.168 N    

42
0
 04.496 N     

42
0
 03.550 N 

  70
0
 50.708 W    

  70
0
 50.720 W    

  70
0
 50.724 W

 

  70
0
 49.476W 

     

Furnace Pond       

       

F-02  North  42
0
 03.510 N      70

0
 49.719 W 

F-07  Central   42
0
 03.358 N      70

0
 49.550 W 

F-08  Central Deep Hole  42
0
 03.233 N      70

0
 49.315 W 

F-04  Outlet to Gorham Mill   42
0
 03.185 N      70

0
 49.182 W 

       

Stetson Pond       

       

S-04  North   42
0
 01.804 N      70

0
 49.739W 

S-05  South Deep Hole  42
0
 01.698 N      70

0
 49.503 W 

SB-1 

SB-2  

Bog outlet 1  

Bog outlet 2  

42
0
 01.861N 

42
0
 01.860N 

70
0
 49.741W 

70
0
 49.741W 

     

 

Little Sandy Pond       

       

LS-04  Central  42
0
 02.495 N      70

0
 50.055 W 

      

      

     

Hobomock Pond       

       

H-02  Central 42
0
 03.393 N      70

0
 48.618 W 

     

       

       

KEY:  *new test site in 2010 

           * not used as a test site for 2010 

           *current, long standing test site 
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What are we testing for?  
 

 Nitrogen  - is a fundamental nutrient and is required by all living plants and 

animals for building proteins 

Measured in mg/liter 

– Natural range is between 0.1 and 2 mg/l 

– For concentrations >5 mg/l negative impact is certain 

 

 Phosphorus - is normally scarce in a normal aquatic environment, is necessary 

for plant growth, and is abundant on land.   

Measured in mg/liter 

– Concentration should be between .01 and .1 mg/l 

– For concentrations >.05 mg/l impact is light 

– For concentrations >.10 mg/l negative impact is certain 

 

 Turbidity : The amount of suspended solids in the water. 

– Measured in NTU (Nephelometric Turbidity units)  

– Level should be between 1.0 and 10.0 NTU 

– Turbidity directly effects transparency (clarity) of the water 

 

 Dissolved Oxygen (DO): The amount of oxygen in the water 

– Measured in mg/liter 

– Fish need a DO level >6.0 for warm water species, >7.0 for cold water 

species 

– DO levels will be higher near the surface due to wind effects, therefore 

should be measured at a minimum depth of 4 feet  

 

 pH  and Alkalinity :  ability of water to handle acid and basic solutions 

– A pH of 7.0 is neutral, a higher pH means alkaline, a lower pH means 

acidic.  

– Pond water pH should range  between 6.5 and 8.5 

– Alkalinity refers to the ability of the body of water to neutralize incoming 

acids from precipitation or discharges.  Low alkalinity indicates low 

buffering ability.  High alkalinity reflects sediment overload. 

 

 Secchi Disk Transparency:  directly relates to turbidity, measures clarity. 

– Measured in feet 

– Water clarity:  how far down can a Secchi disc be seen. 

– Expected depth should be > 10 feet, with high water quality exceeding 16 

feet 
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Determination of Test Sites: 
 

 The 1988-1993 and 2001 Diagnostic Feasibility studies were used as guides to 

start our testing program. 

 Test locations were determined by the Pond captains after thorough analysis of 

each pond including:  

– A tour by boat to determine those locations that appeared to require further 

study, utilizing a GPS to mark the various sites 

– A walk around the ponds identifying problem areas. 

– QAPP guidelines, looking at overall health of the pond, moving sites to 

deeper water. 

 Stream site additions to Oldham for a 604(b) assessment grant and bog effluent 

testing in Stetson (one time after heavy rain) were added, and reduction in usual 

sites on Oldham and Furnace were made for this year only. 

 

Testing Protocol: 

 
 Testing procedures were developed utilizing the following resources: 

– QAPP requirements using DEP standards, 604(b) grant requirements 

– “Testing the Waters” published by the River Network. 

– “Putting Together a Watershed Management Plan: A Guide to 

                         Partnerships” published by Mass DCR. 

 

 A sampling form was created to be used at each site/location including: 

– Previous days weather conditions and rainfall amounts 

– Water height as measured for each pond 

– Conditions at each site: water use, wave action, odor, water color, weeds, 

algae, bottom condition, depth, air and water temperature. 

– Dissolved Oxygen, pH, conductance, Secchi disc measurements. 

– Quality control measures and data 

– A chemical sample is collected, stored on ice until delivery to the lab. 

 

 A testing schedule was developed by the pond captains, including samples to be 

collected, quality control sampling and documentation, and equipment calibration. 

 

 Water Quality sampling training was broken down into several procedures. 

Volunteers were trained on land followed by actual testing on the pond. Annual      

recertification was accomplished through review of paperwork, testing, and 

quality control measures.  Training includes: 

– Setting up and calibrating the DO meters, pH meters 

– Taking the actual sample, labeling, storing 

– Using the Secchi Disk and View Scope, meters, bomb and stick samplers. 

– How to handle weather, equipment failure, or outlier data issues. 

– Filling out paperwork properly and completely.  

– Accountability signatures for all documentation and sample management. 

 

 Water quality Co-Chairs and pond captains were provided additional training to 

be qualified as instructors and serve as team leaders on testing days.  
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Test Equipment: purchased or obtained from state through loan program 

¶ Secchi Disc for measurement of water clarity 

¶ Viewscope to assist with secchi disc accuracy 

¶ 4 foot collection sticks were used to collect samples to be delivered to the lab. 

¶ YSI Mdl 85 Dissolved oxygen meters for DO, temperature, conductance. 

• YSI pH meters to test pH. 

• GPS were purchased and used to verify test site locations 

• Sonar depth finders were purchased to obtain depth, air and water temperature. 

• Bomb collecting samplers (provided by EPA loan) were used for deep water 

testing. 

 

Data Collection Methods 

Testing included: 

-Dissolved oxygen and conductance at 4 and 7 feet, (and 10 feet when able). 

                 - pH, temperature, depth. 

-Secchi Disk transparency  

-Grab sample for standard chemical sampling: 

• Turbidity 

• Alkalinity 

• Chloride 

• Total Phosphorus 

-Grab sample Nitrogen series sampling: 

• Ammonia 

• K Nitrogen 

• Nitrates 

• Nitrites 

• Total Nitrogen -  calculated from K nitrogen, Nitrates and Nitrites 

 

Analytical Balance Corporation Lab, 422 West Grove Street, Middleboro, Ma 

conducted the laboratory testing.  Chain of custody rules was adhered to; Analytical 

Balance Corporation laboratory chain of custody forms were used. 

 

Quality Assurance Project Plan (QAPP) amendment process: 
An approved QAPP on file with the state gives credibility to our testing program and 

means that the state will consider our results to be valid. The QAPP was amended this 

year as part of a biannual resubmission plan as well as making the required changes as a 

part of a 604 (b) assessment grant provided by the state to Pembroke for assessment of 

impact of stream flow on Oldham Pond. 

 

As part of this process we: 

 Rewrote our training and qualification procedures and published an amended 

training program. 
 Implemented a comprehensive Quality Control (QC) program. 
 Reviewed and adjusted our testing program to better serve the needs of our ponds. 
 Reviewed and amended our testing forms. 
 Obtained grants for additional testing equipment. 
 Submitted testing data to the state STORET program. 
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Testing sites and schedule for sampling: 

 
 Dissolved Oxygen, Turbidity, Total Phosphorus, Alkalinity, Chloride, 

Conductivity, pH, all sites, Secchi disc in deep water sites only. 

 

 -Oldham:     Deep hole at 4 and 10 feet x 4 months, starting June                    

                                    3 NW Streams and outlet to Furnace x 4 months  

                                    *Addition of NW and NE sites x 3 months (stream beds dry) 

 -Furnace:     Deep Hole at 4 and 7 feet, and one other site x 4 months 

 -Stetson:      Deep Hole at 4 and 10 feet and 2 sites in June and August 

                     *Addition of 2 bog entry sites in August    

 -Little Sandy Bottom: Deep Hole planned in August (unable to test) 

 -Hobomock pond closed due to Hydrilla treatment (unable to test)        

                

 Nitrogen Series  -  Ammonia, K Nitrogen, Nitrates, Nitrites and Total Nitrogen  

tests once per year per pond completed at deep water sites  

 

 Quality Control   -  Blind grab sample and meter QC testing each pond annually 

 

*Sampling of Hobomock pond was not conducted due to Hydrilla treatment. 

*Sampling of Little Sandy pond was not conducted; no boat or volunteer available. 

 

Our goal was to complete 80% of our planned total number of samples/measurements.  

Results: 

 

Parameter 

Number of Valid 

samples/measurements 

Number 

Completed     

 

Percentage 

pH 39 32 82    

Secchi Disk Clarity 24 24             100 

Dissolved Oxygen 44 42 95 

Specific 

Conductance 

44 42 95 

Alkalinity 44 42 95 

Chloride 44 42 95 

Total Phosphorous 44 42 95 

Turbidity 44 42 95 

Nitrogen Series 9 9             100 

Quality Control 3 3             100 

 

pH: meter failure x 1 on Stetson, dried up stream beds on Oldham prevented testing. 

Grab sample and meters: dried up stream beds on Oldham, did add deep water sites. 

Overall result was within our goal, achieving 95% of expected results. 
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TESTING RESULTS: 

 

Oldham Pond: 

    

1. Grant:   A 604 (b) grant was awarded to the Town of Pembroke to assess the impact 

of stream beds feeding the Northwest side of Oldham, and assess the impact of the Outlet 

of Oldham into Furnace.  We worked closely with CEI Inc. engineers and project 

management to conduct testing monthly from June through September.  Testing sites 

were altered to include Deep Hole (near the town landing), 3 northwest stream sites (off 

Lakeside Drive, Brook Street Culvert near Country Lane, and Beckett/Pearl Street 

stream, and the outlet creek feeding into Furnace.  Testing included grab sampling and 

meter readings at 10 feet at the Deep Hole site.  Data collected this year will be used to 

develop an engineering plan to improve water quality on Oldham.     

 

2.  Findings:  
-  Heavy spring rains resulted in early algal blooms, heavy run-off, and the stream beds 

were running well.  The Becket/Pearl street stream contained very poor quality water that 

was acidic, anoxic (lacking oxygen), turbid due to very heavy algal bloom noted in a 

natural stagnated area just prior to our testing area.  The stream waters were colder than 

the pond waters.  As expected, the culvert stream had high concentrations of Chloride due 

to road runoff.  By July the Lakeside stream had dried up, and by August all three NW 

streams had dried up.   

     - Pond sites:  Initially our only deep water site was deep hole, located near the Town 

landing.  We added the Northeast site near Camp Pembroke for long term monitoring as 

there has been a history of  poor quality of water in that area.  With stream bed output 

decreasing by July, we added the Northwest site back as well, as historically this is the 

site of our worst readings and typically has proliferation of weeds.   

     - We noted significantly improved chemical readings as well as lack of algae and 

weeds in the Northwest site this year without a good way to explain this. By late August 

the algal blooms, poor Secchi disc readings, and poor water quality was reminiscent of 

previous years.  The summer was not unusual in temperature or rainfall. 

 

3. Weed and algae control:  PWA and Aquatic Control technologies worked 

collaboratively to create a plan for copper sulfate treatment of Oldham Pond in 2010.  

Through the permitting process the endangered Eastern Pond Mussel was found in the 

pond, and halted the use of Copper Sulfate in Oldham.  The PWA continues to work with 

Aquatic Control and Federal agencies to find an acceptable and economical product to 

reduce the extensive weed and algae growth particularly noticeable in the northwest and 

southeast areas of Oldham. 

 

    

The following Charts display the chemical findings on Oldham Pond in 2010. 
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                                  Oldham Pond Data for 2010 
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Note that phosphorus numbers are elevated much like previous years.  The Beckett 

stream was very high in Phosphorus.  Numbers became worse each month at Pond sites. 

 

 

0

10

20

30

40

50

60

70

80

90

0-01 0-04 0-08 0-0810 0-D 0-A 0-B 0-C

June

July

August

Sept

Oldham Pond Chloride, 2010

Beckett stream Lakeside drive 

stream

Deep Hole

Good

Bad

 
 

Chloride elevations reflect road runoff, high in all areas. 
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 Turbidity (cloudiness of the water) also worsened each month, with huge increases in 

September.  The stream beds dried up in June and July, and were not a factor.  Note the 

very high numbers in the outlet to Furnace. 
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Dissolved oxygen numbers deteriorate each month as well.  The Beckett stream was very 

anoxic, but dried up by August.   
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Furnace Pond: 

 

1. The PWA worked with Aquatic Control Technologies in a second year plan to treat 

Furnace Pond with Copper Sulfate to reduce algae growth and reduce some weed growth. 

The timing of the two treatments was determined by algae counts.  PWA obtained weekly 

samples for Aquatic Control and the treatments were performed in early July and mid 

August.   

     The impact of the first treatment was quite evident, with good clearing of the water, 

considerably less algae, with the treatment lasting approximately 4 weeks.  The second 

treatment was preceded by a sudden proliferation of algae species in very warm water 

resulting in a less effective second treatment.  Blue green algal blooms were not evident 

until September, and were present on Oldham in August.  It is possible the outlet feed 

from Oldham increased algae blooms both before and after the treatment, limiting its 

effectiveness.   
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The phosphorus readings are typical for Furnace, and the high readings at 7 feet, deep 

hole likely reflects decaying algae from copper sulfate treatments. 
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Turbidity readings remain high, due to runoff from yards and storm rains, and flow from 

bogs.  The bogs will be non-operational after this year; however effluent may occur if 

heavy rains occur.  There is still a small bog emptying into Furnace.  
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Secchi disc readings are low, marginally improved despite two copper sulfate treatments.  

This validates the poor turbidity readings.   
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Dissolved oxygen readings were critically reduced throughout the season, despite the 

copper sulfate treatments.  The numbers were consistently greater than 4, considered a 

minimally acceptable number for fish life, and there were no fish kills noted.  

 

 

 

 

 

 

 

3. Stetson Pond 

     Stetson pond has experienced some degradation of water quality, with a notable blue 

green algae bloom late summer resulting in pond closure to swimmers.  The bogs 

adjacent to the pond are no longer in use, however heavy rains will wash bog drainage 

into the pond.  In an effort to assess the impact of this grab samples and meter readings 

were taken just inside and outside the bog of effluent in August.  By early July no further 

drainage from the bogs was evident as we had a dry year. Likely the heavy rains in the 

spring wash enough effluent into Stetson to precipitate algae blooms.  The PWA is 

applying for a 604 (b) grant to further assess the impact of the bog elevation and drainage 

into Stetson, with a goal of developing an engineering plan to address deficiencies. 
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Phosphorus levels were typical in pond sites; the elevated level was from bog effluent. 
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Turbidity readings were very consistent during the season; high reading in bog effluent. 
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Secchi disc readings were lower than previous years.  Heavy spring rains with bog 

effluent likely contributed to lower readings.  Secchi disc readings in the bogs are 

unreliable, the channels are not deep.  The outflow area in the pond had readings slightly 

worse than deep hole. 
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Dissolved oxygen readings were acceptable in pond sites as expected, and bog effluent 

with excessive nutrients had lower readings.  Deep hole 10 foot readings were acceptable. 
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The following charts depict data collected over time.  We consider this data to be 

particularly valuable as one can eliminate outlying data and monitor gradual 

changes.  These readings are from the deep hole of each pond, where the overall 

health of the pond is most reliable.   
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It appears that the copper sulfate treatments may have had a beneficial effect on 

phosphorus levels.  Trending future treatments will be important. 
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Turbidity has been variable, but appears to have improved considerably in 2010, likely 

due to the copper sulfate treatments, as turbidity is higher in the Oldham outflow creek. 
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Secchi disc readings improved in 2010, possibly due to copper sulfate treatments, 

however remain poor overall.  Runoff from yards and storm drains is problematic. 
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Chloride elevations represents run-off- very unacceptable numbers. 
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Dissolved oxygen readings were not as good this year, however we did not have anoxic 

measurements and no fish kills.  It is not clear that copper sulfate had a beneficial effect 

on oxygen levels. 
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Phosphorus levels have gradually increased over time, as have algae blooms. 
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Turbidity numbers have also worsened each year, reflective of more algae blooms. 

Note that in 2010 the numbers were consistently very poor.   
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Secchi disc readings have decreased each year as well, with numbers now worse than 

Furnace Pond.  This is disturbing as the volume of water in Oldham is much greater, with 

better diluting capacity. 
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Chloride readings are consistent with Furnace readings, and represent road and storm rain 

runoff. Runoff from parking lots on Matakeesett street is problematic.   
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Dissolved oxygen readings over time have worsened, and were very poor this year, as 

algae reduced oxygen readings.  While the oxygen readings have been variable, often 

related to water temperature, close monitoring is essential as there appears to be gradual 

worsening of water conditions. 
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Phosphorus readings have been consistently acceptable, with 0.05 felt to be the level in 

which impact is seen.   
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Turbidity has been fairly low but appears to be slowly increasing, as has algae blooms. 

The impact of yard, road, and storm drain runoff is evident. 
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Secchi disc readings have deteriorated in the last two years.  Impact of non source 

pollution such as runoff and storm drain impact is evident.   
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Chloride readings represent runoff, particularly from storm rains and roads, and sand 

from beaches.  Increased readings over time are worrisome. 
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Dissolved oxygen readings remain fairly stable but bear watching as other measurements 

show clear deterioration of the pond.  If algae blooms increase, there will be an impact on 

oxygen readings. 
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                                    Oldham Pond Assessment: 

 
 Oldham Pond is a category 4 impaired pond with conditions congruent with those 

of Category 5 Furnace Pond, particularly noticeable this year.  Oldham flows into 

Furnace Pond and is equally as developed. Oldham has greater depth and water 

volume, which probably explains why the pond has not demonstrated quite the 

biological degradation found in Furnace in the past.  The muck is as deep, and has 

high loads of reactive phosphorus, which is the primary phosphorus source, along 

with old northeast cranberry bog streams.  Oxygen levels have been a problem 

toxic algae blooms and excessive weed growth is choking the shoreline.  

 

 In 2010 Oldham Pond had continued deterioration in turbidity, secchi disc, and 

total phosphorus readings.  Algae blooms with blue green algae are common 

throughout the summer and into the fall.  Without intervention, continued 

deterioration will occur and use as a recreational pond will not be possible.   

 

 Loss of Oldham would be tragic, resulting in loss of a primary recreational 

resource for the community, loss of the Herring spawning site, tax revenues from 

water-front homes, loss of some of Pembroke’s wells that would not be recharged, 

primary water source for Furnace pond, and a habitat for many species.   

 

 A 604 (b) assessment grant process collected data from streams feeding in from 

the northwest areas, an area with very dense weed growth and algae blooms.  

While the streams dried up over the summer, the streams tested were providing 

acidic, turbid, water.  There are a number of other streams that feed into Oldham.  

This provides evidence that the swampy areas with stream beds are accumulating 

high levels of phosphorus, silt, chloride, and during rainy periods are dumping 

into the pond.  An engineering plan for remediation will be developed using this 

data.   

 

                             Oldham Pond Recommendations: 

 
 Non-point source contamination needs to be addressed: 

          -Storm drain management 

          -Buffer zones 

          -Beach and yard erosion: including Camp Pembroke and Matakeesett street. 

          -Yard runoff and weed/yard debris dumping into the pond. 

          -Control of contaminants from northwest swamp and streams 

 

 Engineering plan to be submitted to the town by CEI based on the 2010 604 (b) 

grant studying the impact of the stream flow from northwest Oldham. 

 

  Oldham Pond is currently rated as a category 4(c) on the 2006 list of impaired 

waters. One of our goals for the near future is to have MassDEP change this to 

reflect the actual condition of the pond and change the rating to a category 5. 

 

  A proposal to treat Oldham for algae control was developed however discovery 

of an endangered species of mussel has limited the options to use on algae and 

weeds.  The cost of alternative herbicide is prohibitive.  We do recommend that 

the town seek grant funding to allow Oldham to be treated.  
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                                    Furnace Pond Assessment: 

 
 Furnace is a category 5 severely impaired pond, with 10 feet of muck holding a 

tremendous amount of reactive phosphorus.  This means that even with no 

additional source of phosphorus the pond will continue to deteriorate rapidly. 

 

 Furnace experiences extensive algae blooms, weed overgrowth, invasive species 

of weeds, intermittent low dissolved oxygen levels, further loss of depth (average 

depth 5 feet, max depth 8.5 feet), increased temperature which impairs the fish 

habitat. Blue - green algae proliferates throughout the summer.  In 2010 Copper 

Sulfate treatments were applied in July and August, with improvement in water 

clarity, slight improvement in turbidity and secchi disc readings, but no 

significant improvement in phosphorus or DO readings. Overall, waterfront 

citizens were very happy with the improvement, the lack of odor in the pond, and 

increased recreational use was evident. 

 

 Gorham Mill pond, the Furnace pond outlet, has become a shallow, algae and 

weed choked swamp, evidenced by the increase in amphibious species, minimal 

fish, and high mosquito breeding areas due to stagnation.  

  

 Loss of Furnace Pond will result in loss of recharging some of the wells upon 

which our drinking water supply is maintained, the ultimate loss of Oldham which 

drains into Furnace, loss of tax revenue from waterfront property, health issues 

related to mosquito infestations, the loss of the Herring run which is dependent 

upon a continuous water connection from Oldham to the Herring run, and bog 

water use, and a major recreational resource to the town of Pembroke. 

 

                            Furnace Pond Recommendations: 

 
 Overall plan should include: restore the depth, remove the phosphorus sources 

(muck, non-point source and bog effluent), increase the buffer zones, and insist on 

best management practices (street sweeping, storm drain management) around the 

pond and in the watershed. The town purchased adjacent bogs, eliminating the 

year-round feed of water from the bogs into Furnace.  This is an important first 

step to improving water quality. 

 

 A Dredging Feasibility study was conducted by CEI in the spring 2007. They 

recommended a dredging plan be developed. We agree with this recommendation 

and per the recommendations from the 1993 feasibility study and our current 

findings, this is absolutely necessary for the survival of this pond. 

      Testing of the bedrock as preparation for dredging has been completed. 

 

 For short term management: continue copper sulfate treatment twice in the 

summer to control algae blooms.  Consider the use of Sonar for weed control. 

  

 Additionally action must be taken to increase buffer zone management around the 

pond, through tree planting, encouragement of buffering at the water’s edge on 

residential properties and Matakeesett street businesses, and cleaning of storm 

drains to reduce sediment loading. 
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                               Stetson Pond Assessment 
 

  Stetson is currently rated as a category 5 by Mass DEP for toxic weeds.  

 

 Cranberry bog impact: a large source of phosphorus loading is contributed by 

cranberry bog effluent that is returned to Stetson in the fall.  The bogs have been 

purchased and are under the control of the federal government, with plans for 

open space use.  Heavy rains do result in runoff from the bog into the pond. Initial 

testing of the effluent demonstrates poor water quality in the channels of the bog. 

The degree to which the pond is affected is not clear, however chemical testing 

and physical characteristics (algal blooms) indicate the pond is deteriorating. 

 

 Stetson experienced blue green algae blooms and has invasive weed proliferation.  

Runoff from storm drains produces obvious clarity problems after rainstorms. 

Stetson has less development but does have areas of beach and areas with road 

runoff into the pond.  These contribute significantly to the water conditions. 

 

                         Stetson Pond Recommendations 
 

  Utilization of best management practices to reduce non-point source pollution, 

improvement in storm drain management, and management of the cranberry bog 

effluent would be of value on this pond.   

 

 Apply for a 604 (b) grant to assess the impact of the now retired bog on pond 

health with an engineering plan created to remediate found deficiencies.  

 

 Study the chemical impact of beach sand running along Blueberry lane. 

 

 Close monitoring for invasive weeds is important with plans to eradicate invasive 

weeds. 

 

 The pond should start see improvement once bog effluent is controlled. 

 

 

                                      Overall recommendations:   

 
       Continued long term water quality testing is strongly recommended using trends to 

determine effectiveness of interventions to improve water quality.  Focus on testing deep 

hole testing is particularly important, with additional testing used to focus on assessment 

of interventions.  

       While there is an expense involved in non-point source remediation: new storm 

drains, regular cleaning of storm drains, routing sweeping of streets near the ponds, 

installing buffer zones in areas with obvious runoff, these are less costly than dredging, 

and will have a significant impact.  Ongoing chemical algae treatments allow the ponds 

to be used during the summer and will improve water quality for the short term. 

 

     *As stewards of the watershed, we value the support of and collaboration with the 

Town of Pembroke, particularly the Selectmen, Ed Thorne, and the DPW.   
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Pembroke Watershed Association water quality team, 2010 
 

Pond Captains:  

       Furnace: Patti McCabe                                                   

       Oldham: Norm Shepherd                                                                   

       Stetson: Jim McClarnon 
 

Certified instructors for volunteer water quality training: 

     Charlie Banks, Patti McCabe. Jim McClarnon 
 

Certified volunteer water samplers: 
     

• Oldham Pond                          

– Charlie Banks; Norm Shepard  
 

• Furnace Pond 

– Patti McCabe, Chuck McCabe, Ray Holman 
 

• Stetson Pond 

– Jim McLarnon,  Fred Baker, Robert Shannon, Jim Muldoon 
 

• Hobomock Pond 

– Howard League, Andy Key, Jason Potrykus 

 

 

The PWA thanks the entire water quality team for the time and effort spent as stewards of 

the pond.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


