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Introduction 

 

 The Charles River Watershed Association (CRWA) is devoted to conducting and 

using sound science upon which to base its policy platforms, advocacy work, and public 

education.  Monitoring the Charles River is extremely important because it helps us to 

understand the complex hydrological, biological and chemical interactions in the 

watershed, identify and resolve problem areas (hot spots), and track trends in water 

quality behavior over time and under different weather conditions.  Water quality 

sampling is time and resource intensive and CRWA heavily relies upon volunteers to 

collect samples and make in-stream measurements.  CRWA’s Monthly Monitoring 

Program is essential to establishing baseline water quality information from which to 

understand the overall health of the river and identify and react to change.  We greatly 

appreciate the time and effort you have put into making this type of work possible and 

hope that you will continue to feel closer to this beautiful and valuable natural resource 

that you are helping protect.   

 

 The Charles River Monthly Monitoring program involves river monitoring at 37 

sampling sites, spanning the entire 80-mile stretch of the Charles River, and two sites 

located at Stop River in Medfield and Muddy River in Boston (Figure 1).  Bacteria levels 

are monitored on a monthly basis at all sites while chlorophyll a and different chemical 

forms of nitrogen and phosphorus are monitored on a quarterly basis at 12 sites.  In situ 

temperature and depth readings are taken at all sites on a monthly basis.   

 

 

Highlighted Results 

 

 Samples were not collected in January due to frozen conditions.  Below are 

highlights of the 2005 monitoring results.   

 

E. Coli 
 

In 2004, Massachusetts Water Resources Authority (MWRA) switched analyzed 

bacterium from fecal coliform to E. coli since it is a better indicator of health risk.  

Bacteria levels are compared to recommended E. coli standards set by EPA ambient 

water quality criteria. For 2005, we continue to use E. Coli as a primary indicator of 

water quality health risks associated with recreational river use.  

 



The strain of E. coli bacteria cultured for water quality analysis is not directly 

implicated in causing adverse health effects, but its presence indicates the likely presence 

of other harmful bacteria.  In 2005, a total of 313 E. coli samples were collected, 51% of 

which were below the safe swimming standard (126 colonies/100mL of water) and 92% 

of which fell under the safe boating requirements (630 colonies/100mL of water) (Table 

1).  56% and 93% of samples taken during dry conditions (< 0.1 inch of rain fell within 

72 hours before sampling at the rain gage at Logan Airport) fell within safe swimming 

and boating standards, respectively, and 27% and 90% of samples taken in wet conditions 

fell within safe swimming and safe boating conditions, respectively.  

 In the Charles River Basin from Watertown Dam, Site 012S, to the Charles River 

Dam, Site 784S, 33% of all samples fell within EPA limits for safe swimming and 85% 

fell within safe boating limits (Table 2).  During three wet weather events, 12% and 76% 

of samples taken in the Basin fell within EPA safe swimming and boating standards, 

respectively.  Water quality in the Basin improved slightly during three dry weather event 

with 48% and 84% of samples taken fell within EPA limits for safe swimming and 

boating, respectively (Table 2).   

 

Phosphorus 
 

 The primary sources for phosphorus in urban river systems are fertilizers applied 

to residential yards, playing fields and golf courses, and detergent-rich wastewaters.  In 

the Charles River watershed, phosphorus is the limiting nutrient, implying that minor 

increases in phosphorus concentrations can cause eutrophication or major algal blooms.  

Many stretches of the Charles River are listed in the EPA 303(d) list of impaired waters 

for nutrients. CRWA is currently working on a project to assess current phosphorus 

concentrations in the upper watershed and determine the maximum load the river can 

receive and still attain its designated use.  Data collected from the Monthly Monitoring 

program is invaluable in this assessment. The Monthly Monitoring Program includes 

analyses of total phosphorus and orthophosphate (the amount of phosphorus immediately 

available for algal use).  In 2005, 31 total phosphorus samples were collected, of which 

nearly 97% exceeded the EPA recommended criteria of 0.024 mg/L (Table 3). However, 

of the 34 orthophosphate tests, only 29% did not meet 0.024 mg/L, EPA’s recommended 

criteria for total phosphorus (Table 4).  

 

Nitrogen 
 

 CRWA tests waters for total nitrogen, ammonia, and nitrate-nitrite which may 

originate from atmospheric deposition, wastewater treatment plants septic systems, and 

fertilizers.  Total nitrogen testing analyzes for both organic and inorganic nitrogen forms.  

Ammonia is commonly found in untreated sewage and its oxidation yields nitrite, which 

is quickly converted to nitrate, the nutrient form directly available to algae and other 

aquatic plants.  Of 32 ammonia samples taken, 9% exceeded EPA recommended criteria 

(0.3 mg/L) for suggested ambient waters (Table 5).  Of 33 nitrate-nitrite samples, 79% 

exceeded EPA recommended criteria of 0.57 mg/L (Table 6).  Of 26 total nitrogen 

samples, 100% exceeded EPA action standards of 0.57mg/L (Table 7).  

Chlorophyll a 



 

 Chlorophyll a is the principle photosynthetic pigment in algae and vascular plants. 

It is an indicator of algae concentrations in the water column.  Increased algal content can 

lead to anoxic (no available oxygen) conditions detrimental to fish and other aquatic 

fauna as bacteria use oxygen to break algae down. It is another measure of the over-

enrichment of nutrients in a river stretch alongside phosphorus and nitrogen. Of the 34 

chlorophyll analyses, 44% failed to meet EPA action limits of 0.00375 mg/L. 

 

Conclusions 

 

Each chemical and biological parameter is an indicator of overall stream health.  

With each month’s data, we can identify new problems and refocus our efforts to tackle 

the most urgent water quality issues. With this year’s Find It and Fix It program 

underway, we can combine monthly monitoring data with shoreline survey results to 

obtain a better picture of river health. We will be able to use this data to target sections 

for clean-up and watershed improvement.  

As shown in Table 2, the bacteria results for the Charles River Basin have not 

improved this year from last year. While the river basin maintains a ‘B+’ for the year, the 

percent of time the river meets standards has decreased since 2004. The Monthly 

Monitoring data will continue to be essential to monitor our progress towards achieving 

an A grade for the river. 

As shown by the accumulated data over the past 10 years and the ‘grade’ given by 

the EPA, Charles River water quality is improving.  By continuously sampling over a 

long period of time, we find that overall trends are leading towards water quality 

improvement as CRWA, its staff and you work towards protecting our valuable rivers.   

 



Figure 1:  Charles River Watershed Sampling Locations 
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Table 2: Charles River Basin Bacteria Trends 
 

Swimming Boating Swimming Boating Swimming Boating

1995 19 39 D

1996 21 57 40 94 15 45 C-

1997 34 70 56 87 22 61 C

1998 51 83 85 98 31 74 C+

1999 55 90 69 100 47 84 B-

2000 52 91 88 88 49 91 B

2001 69 87 87 96 36 71 B

2002 (a) 33 88 78 100 27 86 B

2003 (b) 50 89 48 90 56 89 B-

2004 (c) 53 98 48 96 57 100 B+

2005 33 87 41 89 12 76 B+

Contact CRWA at (781) 788-0007 or visit the website at www.charlesriver.org for more information.

Percent of Time

CHARLES RIVER BASIN
Meets State Water Quality Standards

Overall Dry Weather Wet Weather

(c)  Statistics from 1995 to 2003 and 2005 based on CRWA monthly fecal coliform testing at in Charles River 

Basin.  In 2004, samples were analyzed for e.coli bacteria instead of fecal coliform bacteria and these results were 

compared to US EPA recommended recreational standards.  The numbers in parentheses are the statistics for the 

lower four sampling sites.  

(b) In 2003, monthly water quality monitoring was conducted seven out of twelve months; of which, only two 

monthly monitoring events occurred during wet weather, which may have skewed the percentages of the time the 

river met the swimming and boating standards.

(a)  Only one dry weather event (rainfall less than 0.1 inches in previous 72 hours) occurred in 2002. Rainfall data 

collected at Logan Airport in Boston.  
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