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A Study of Phosphorus and Chloride Concentrations 
in a Retention Pond on the NHTI Campus

By Shelby Gregg, Tracey Lesser, Beth Wilkes, and Kate Gavilanes

Retention pond samples were collected from May ‘24 to March 
‘25 for analysis of chloride, phosphorus, conductivity, and pH.

Phosphorus Testing 
Phosphorus was analyzed using 
the ammonium persulfate 
digestion procedure (Fig. 5) [8].

Chloride Testing
Chloride was analyzed by 
using ISE methodology 
(Fig.4) [7].

Figure 4. Orion 
Star probe used for 
Cl analysis.

Figure 5. Phosphorus levels determined by 
Ammonium persulfate digestion procedure.

Figure 7. Chloride 
concentration 
measured in mg/L 
(orange) is shown with 
rain gauge data (blue) 
measured in inches. 

The Merrimack River
The Merrimack River Watershed 
covers 5,010 sq mi (Fig. 1), 
providing drinking water to 2.6 
million people [1]. Regular 
monitoring and pollution con-
trols reduce contamination that 
can be harmful to humans, 
wildlife, plants, and recreational 
activities. Elevated phosphorus 
(P) levels, mainly from fert-
ilizers, can contribute to algal 
blooms and lead to eutro-
phication, a process that lowers 
oxygen levels and harms aquatic 
life. 

Figure 1. The Merrimack River 
with NHTI marked on the map via 
a green dot [3].

Figure 2. NHTI  Campus drainage 
map. Blue represents drainage into 
the pond, outlined in green. The 
drainage includes 10 acres of 
Parking Lots A, B, and C.

Figure 3. NHTI’s retention pond 
facing the outlet.

Retention Ponds
These man-made ponds are 
designed to manage and retain 
stormwater that contains 
pollutants, sediment, and trash 
draining from impervious 
surfaces (Fig. 2).  Contaminants 
and nutrients settle to the 
bottom of these ponds through 
sedimentation [Fig. 3]. Studies 
show that P levels tend to 
decrease during colder months 
through physical settling 
processes [4]. In warmer 
months, aquatic plants and 
microorganisms enhance treat-
ment by absorbing and using P 
[4]. Seasonal increases in 
chloride (Cl) and conductivity 
occur due to road salt 
application in winter, which can 
damage ecosystems, infra-
structure, and water quality [5]. 
These changes may influence 
iron concentrations and disturb 
pollutant cycling, sediment 
settling, and nutrient 
imbalances that affect plant 
health [6]. The purpose is to 
determine the effectiveness of 
the pond in retaining P and Cl.

Introduction Methods and Results Discussion

Figure 6. Phosphorus 
concentrations 
(purple) measured in 
mg/L and rain gauge 
data (blue) measured 
in inches with 
fertilization dates 
(green). Rain gauge 
data from NWS 
Concord Airport 
location.

Figure 8. Conductivity 
(red) measured in 
μS/cm is shown with 
rain event (blue) data 
measured in inches.

Phosphorus
In Figure 6, Phosphorus is found to be increasing slightly after each 
fertilization date. Rainfall data are indicative of the travel of runoff 
and precipitation infiltration [9, 10]. Phosphorus is first absorbed 
by plants before it goes through sedimentation [4], thus showing 
small increases after each fertilization in Figure 6 as the excess P 
settles over time. As the P values remain within low to average 
ranges, no active management is currently recommended to 
address nutrient loading.

Chloride
Chloride levels in Figure 7 show salting periods and are influenced 
by season [9]. Chloride is correlated with rain data, which reflects 
runoff into the retention pond. The conductivity values are 
reported to be lower than a similar retention pond in South 
Carolina [11], but both are indicative of salting periods. The change 
in Cl is indicative of human activity and could increase salinity with 
consistent salting, disturbing stormwater management, and 
nutrient cycling in the retention pond [12].

Conductivity
 In Figure 8, conductivity is shown to increase in November and 
December,  suggesting conductance was related to salting periods. 
Conductivity did not align with all Cl sampling dates, suggesting 
other ions were also drivers [13, 10], though Cl remains a 
contributing factor. This suggests human activity, but does not 
affect the water body negatively. In Figures 6, 7, and 8, February 
samples, taken from ice, were outliers, indicating that the top layer 
of runoff was not undergoing sedimentation due to the pond’s 
frozen nature. The March sample was recorded after thawing, 
showing all the indicator values rising, with Cl rising the most, 
suggesting elevated salinity. Precipitation is the primary source of 
runoff entering the pond, directly influencing conductivity by 

carrying ions into the pond [14]. All pollutant values are low, 

indicating the retention pond is going through sedimentation and 
breaking down pollutants.  This absorption and sedimentation of P, 
along with reductions in salinity and Cl, show that the NHTI 
retention pond is helping to protect water quality in the 
Merrimack River.
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