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                BUREAU OF CLEAN WATER 

 
Continuous Instream Monitoring Report 

(CIMR) 
Original publication: October 2016 
Most recent revision: February 2017 (see revision notes at end of report) 
Revised by: Lookenbill, Wertz, Hoger, Bendick & Shull 
 

STREAM CODE: 03110 
STREAM NAME: Tohickon Creek  

HUC: 02040105 
COUNTY: Bucks 

 
Table 1. Tohickon Creek continuous instream monitoring (CIM) site locations 2008 – 

2014. 

SITE CODE  SITE NAME & DESCRIPTIONS 

 

26031032-001 

 

 

UPS (upstream) South Park Road, just upstream of SR1014, 

South Park Road. 

DRAINAGE AREA: 74.6 sq. miles 

LATITUDE: 40.468231      LONGITUDE: -75.180507 

PERIOD OF RECORD: March 15, 2012 to September 10, 2013 

 

26030894-001 

 

 

UPS Randts Mill Road, approximately 730 meters upstream of 

Randts Mill Road. 

DRAINAGE AREA: 85.1 sq. miles 

LATITUDE: 40.441983      LONGITUDE: -75.141992 

PERIOD OF RECORD: February 27, 2008 to November 12, 2008 

 

6045268-001 

 

Pipersville, along Covered Bridge Road, approximately 50 meters 

downstream of USGS Gaging Station. 

DRAINAGE AREA: 98.0 sq. miles 

LATITUDE: 40.433537      LONGITUDE: -75.115661 

PERIOD OF RECORD: March 16, 2012 to August 23, 2012; 

March 4, 2013 to December 9, 2013 AND February 19, 2014 to 

November 10, 2014. 

 

26045258-001 

 

Stover Park Road, approximately 500 meters downstream of 

abandon Stover Park Road Crossing. 

DRAINAGE AREA: 105.0 sq. miles 

LATITUDE: 40.437158      LONGITUDE: -75.095077 

PERIOD OF RECORD: February 27, 2008 to November 12, 2008 
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Figure 1. Map of the Tohickon Creek CIM sites 2008 – 2014.  
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EQUIPMENT:  Initial deployments February 27, 2008 to November 12, 2008 at UPS Randts 

Mill Road and Stover Park Road utilized Yellow Springs Instruments (YSI) 600XL water-

quality sondes.  Follow-up deployments March 15, 2012 to September 10, 2013 at UPS 

South Park Road and March 16, 2012 to August 23, 2012 at Pipersville utilized multiple 

OnSet Water Temperature v2 Data Loggers targeting temperature only.  

 

As part of a larger assessment development effort the Pipersville site was selected for 

additional monitoring in 2013 and 2014.  A Eureka Manta2 water-quality sonde (Serial # 
MM12100605) was used from March 4, 2013 to December 9, 2013.  A YSI 6920 V2 (Serial 

#00018B72) was used from February 19, 2014 to June 10, 2014. The sonde was then 

replaced with a Eureka Manta2 (Serial # MM12100602) from June 10, 2014 to November 

10, 2014.   

 

WATER QUALITY PARAMETERS: 

 

Parameter Units 

Water Temperature °C 

Specific Conductance (@25°C) µS/cmc 

pH standard units 

Dissolved Oxygen (DO) mg/L 

 

DATA:  

 

Each site was visited multiple times over the course of each deployment for the purpose of 

downloading data, checking calibration and cleaning.  Water chemistry grabs were collected 

at the Pipersville site twelve times throughout the 2013 deployment and ten times 

throughout the 2014 deployment.  Continuous data are graded based on a combination of 

fouling and calibration error (PA DEP, 2013a).  Temperature data for the period March 16, 

2012 through August 23, 2012 was graded ‘Unverified’.  Temperature data for the period 

April 16, 2013 through April 24, 2013 and August 7, 2013 through September 10, 2013 

were lost due to equipment failure.  Specific conductance data for the period May 8, 2014 

through May 14, 2014 was also graded ‘Unusable’ due to fouling and deleted from the final 

report.  

 

Data collected throughout 2008 at the UPS Randts Mill Road and Stover Park Road sites and 

the UPS South Park Road site April 2, 2012 through August 23, 2012 were collected prior to 

the Department’s CIM protocol development; did not have the appropriate, accompanying 

maintenance data and were graded ‘Unverified’.  Temperature data collected at the UPS 

South Park Road site April 2, 2012 through August 23, 2012 was graded ‘Unverified’; while 

data collected after August 23, 2012 had the appropriate, accompanying maintenance data 

and was graded based on a combination of fouling and calibration error (PA DEP, 2013a).  

Average, maximum and minimum statistics in figures 10 – 17 were truncated to the period 

June 1 to September 1 to allow for comparison between sites and between site years.   

 

Benthic macroinvertebrates were collected as part of the CIM deployment at the Pipersville 

site on April 8, 2013, August 27, 2013 and November 10, 2014 using the Department’s ICE 

protocol (PA DEP, 2013b).  Two additional macroinvertebrate samples were collected at the 

Pipersville site prior to 2013 for assessment method development purposes (December 18, 

2009 and August 20, 2009).  Macroinvertebrate samples were collected at other sites on 

Tohickon Creek in 2010 as part of a routine surface water assessment effort.   
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Fishes were collected at the Pipersville site on July 22, and July 23, 2009 as part of an 

assessment method development effort and on July 16, 2013 and on August 21, 2014 as 

part of the CIM effort.   

 

Discrete Water Quality Transect Characterization:  A transect across the width of the 

stream was established at the UPS South Park Road and Pipersville sites in 2013.  Transects 

were not implemented at UPS South Park Road prior to 2013 or UPS Randts Mill Road and 

Stover Park road in 2008.  The purpose of the transects were to determine if data collected 

by the sonde or data logger were representative of the surface water as a whole.  Discrete 

water quality measurements were taken at equidistant points across the transect starting at 

the right descending bank (RDB).  Transects were conducted four times in 2013 at UPS 

South Park Road and five times at Pipersville in 2013.  Temperature transect data collected 

at UPS South Park Road indicates relatively homogenous thermal conditions across Tohickon 

Creek at this site (Figure 3).  Water quality transect data collected at Pipersville indicates 

homogenous conditions (Figures 4-7) except during the ascending limb of a storm event 

(March 12, 2013), where specific conductance on the left descending bank (LDB) and at 20 

meters from RDB shows a significant dilution affect when compared to points to the right 

(Figure 5).  During the same event pH data shows a significant depression at 1 meter from 

RDB when compared to points to the left (Figure 6).     

 

Figure 3. UPS South Park Road, temperature transect, * dewatered on 6/24/2013. 
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Figure 4. Pipersville 2013, temperature transect, * only four of six transect points were 

collected on 3/4/2013. 

 

Figure 5. Pipersville 2013, specific conductance transect, * only four of six transect points 

were collected on 3/4/2013. 

 

Figure 6. Pipersville 2013, pH transect, * only four of six transect points were collected on 

3/4/2013. 
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Figure 7. Pipersville 2013, DO transect, * only four of six transect points were collected on 

3/4/2013.
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Discharge: Discharge data was downloaded from the U.S. Geological Survey’s website using USGS station # 01459500, 

Tohickon Creek near Pipersville, PA.  Discharge data are used to aid in interpretation for changes in other parameters. 

Subsequent to the Department’s 2008 CIM effort, it has been determined that Nockamixon Dam may have not been meeting its 

conservation release of 11 cubic feet per second (CFS) due to inoperable release valves.  This may have resulted in significantly 

reduced flows.  Figure 8 illustrates low discharge conditions below 11 CFS in 2008, and figure 9 illustrates low discharge that 

did not fall below 11 CFS in 2012. 

 

   
Figure 8. USGS Discharge at Pipersville June 2008 – November 2008. 
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Figure 9. USGS Discharge at Pipersville June 2012 – November 2012.
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Water Temperature:  

UPS Randts Mill Road Statistics (6/1 – 9/1/2008) - Average: 23.8°C; Maximum: 31.4°C; Minimum: 18.4°C. 

Stover Park Road Statistics (6/1 – 9/1/2008) - Average: 24.8°C; Maximum: 32.4°C; Minimum: 17.4°C. 

 
Figure 10.  UPS Randts Mill Road and Stover Park Road continuous water temperature, continuous discharge, and CH 93 

temperature criteria from February 27, 2008 to November 11, 2008.
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UPS South Park Road Statistics (6/1 – 9/1/2012) - Average: 17.6°C; Maximum: 25.6°C; Minimum: 10.9°C. 

Pipersville Statistics (6/1 – 9/1/2012) - Average: 23.9°C; Maximum: 32.7°C; Minimum: 17.9°C. 

 
Figure 11.  UPS South Park Road and Pipersville continuous water temperature, continuous discharge, and CH 93 temperature 

criteria from March 13, 2012 to December 1, 2012.
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UPS South Park Road Statistics (6/1 – 9/1/2013) - Average: 24.7°C; Maximum: 32.2°C; Minimum: 18.4°C. 

Pipersville Statistics (6/1 – 9/1/2013) - Average: 24.7°C; Maximum: 31.6°C; Minimum: 17.0°C. 

 
Figure 12.  UPS South Park Road and Pipersville continuous water temperature, continuous discharge, and CH 93 temperature 

criteria from March 13, 2013 to December 1, 2013.
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Pipersville Statistics (6/1 – 9/1/2012) - Average: 24.0°C; Maximum: 32.7°C; Minimum: 18.0°C. 

Pipersville Statistics (6/1 – 9/1/2013) - Average: 24.7°C; Maximum: 31.6°C; Minimum: 17.0°C. 

Pipersville Statistics (6/1 – 9/1/2014) – Average: 22.4°C; Maximum: 28.5°C; Minimum: 17.2°C. 

 
Figure 13.  Pipersville continuous water temperature yearly report 2012, 2013 and 2014.
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Specific Conductance:  

UPS Randts Mill Road Statistics (6/1 – 9/1/2008) - Average: 208 µS/cmc; Maximum: 228 µS/cmc; Minimum: 156 µS/cmc. 

Stover Park Road Statistics (6/1 – 9/1/2008) - Average: 230 µS/cmc; Maximum: 268 µS/cmc; Minimum: 164 µS/cmc. 

 
Figure 14.  UPS Randts Mill Road and Stover Park Road continuous specific conductance and continuous discharge from 

February 27, 2008 to November 11, 2008.
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pH:  

UPS Randts Mill Road Statistics (6/1 – 9/1/2008) - Average: 7.4; Maximum: 8.6; Minimum: 6.6. 

Stover Park Road Statistics (6/1 – 9/1/2008) - Average: 8.0; Maximum: 9.3; Minimum: 7.2. 

 
Figure 15.  UPS Randts Mill Road and Stover Park Road continuous pH, continuous discharge, and CH 93 pH maximum from 

February 27, 2008 to November 11, 2008.
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Pipersville Statistics (6/1 – 9/1/2013) - Average: 6.9; Maximum: 8.9; Minimum: 6.9. 

Pipersville Statistics (6/1 – 9/1/2014) - Average: 7.8; Maximum: 9.1; Minimum: 6.9. 

 
Figure 16.  Pipersville continuous pH yearly report 2013 and 2014.
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Dissolved Oxygen: 

Pipersville Statistics (6/1 – 9/1/2013) - Average: 8.1 mg/l; Maximum: 10.7 mg/l; Minimum: 6.4 mg/l. 

Pipersville Statistics (6/1 – 9/1/2014) - Average: 8.5 mg/l; Maximum: 11.5 mg/l; Minimum: 5.8 mg/l. 

 
Figure 17.  Pipersville continuous DO yearly report 2013 and 2014.
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In-situ Water Chemistry:  In 2013 water chemistry samples were collected twelve times and in 2014 ten times using 

standard analysis code (SAC) 612 at the Pipersville site. Measurements with “<” indicate concentrations below the reporting 

limit. 

 

Table 2. 2013 Pipersville chemical grab sample results. 
PARAMETERS UNITS 3/12/2013 3/27/2013 4/24/2013 6/4/2013 6/25/2013 8/7/2013 9/10/2013 10/16/2013 10/31/2013 11/13/2013 11/20/2013 12/10/2013

ALUMINUM T UG/L 1254 193 131 51 19 26 17 33 50 64 18 143

BARIUM T UG/L 29 20 18 22 19 18 15 23 25 23 21 21

BORON T UG/L 30 30 40 30 40 30 40 40 40 40 60 40

BROMIDE UG/L 18.88 19.933 14.879 15.243 <7.03284 8.31 10.824 11.087 19.103 16.494 16.004 17.551

CALCIUM T MG/L 14.4 14.4 14.4 15.9 13.2 13.17 14 14.7 18.3 18.5 18 14

CHLORIDE T MG/L 33.8 39.582 36.428 36.86 32.078 27.434 24 29.68 45.59 47.571 36.638 37.886

COPPER T UG/L 3.98 4.2 25.2 2.13 1.9 6.16 1.35 1.57 0.979 0.915 <0.315 1.68

IRON T UG/L 1251 266 213 134 84 109 237 186 723 929 299 233

LEAD T UG/L 1.67 0.263 2.4 0.197 0.145 0.118 0.174 0.168 0.161 0.135 <0.07258 0.424

MAGNESIUM T MG/L 5.928 6.119 6.234 7.074 6.316 5.726 6.262 6.954 7.526 7.64 7.71 6.344

MANGANESE T UG/L 74 27 26 50 13 13 10 23 21 18 20 49

NICKEL T UG/L <13.7856 <13.7856 <13.7856 <13.7856 <13.7856 <13.7856 <13.7856 <13.7856 <13.7856 <13.7856 <13.7856 <13.7856

SELENIUM T UG/L <0.32605 <0.32605 <0.32605 <0.32605 0.567 <0.32605 <0.32605 <0.32605 <0.32605 0.434 <0.32605 0.555

SODIUM T MG/L 19.9 19.7 19.6 22.1 20.4 14.7 16.2 17.8 19.91 20.3 19 18.8

STRONTIUM T UG/L 101 107 107 134 131 115 122 126 156 153 167 115

SULFATE T MG/L 12.255 13.253 12.901 13.819 12.316 10.62 11.142 11.991 12.243 11.927 12.715 11.801

ZINC T UG/L 12 <5.1325 12 <5.1325 17 8 <5.1325 <5.1325 9 <5.1325 <5.1325 8

ALKALINITY @ pH 4.5 MG/L 42.6 41.6 46 47.2 47 46.8 52.2 59.8 60.2 59 59.2 47.8

HARDNESS T MG/L 60 61 62 69 59 57 61 65 77 78 77 61

OSMOTIC PRESSURE MOSM 4 6 5 6 4 5 5 4 5 6 4 4

pH pH units 7.74 8.02 8.29 7.9 8.46 8.37 7.9 7.6 7.55 7.75 7.13 7.6

SPECIFIC COND @ 25 C umhos/cm 248 250 247 261 226 214 212 234 267 272 252.6 221

TDS @ 1800 C MG/L 146 164 154 168 136 132 132 148 152 158 160 152

TOC MG/L 6.028 5.254 4.872 4.813 4.91 4.861 4.849 4.551 4.371 4.531 4.794 5.81

TSS MG/L 50 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 6

AMMONIA D MG/L 0.008 0.034 0.016 0.04 0.042 0.04 0.028 0.016 0.104 0.131 0.01 0.018

AMMONIA T MG/L 0.018 <0.00672 <0.00672 0.04 0.028 0.028 0.037 0.016 0.09 0.13 0.028 0.029

NITRATE & NITRITE D MG/L 0.539 0.471 0.399 0.407 0.368 0.238 0.382 0.38 0.484 0.638 0.351 0.692

NITRATE & NITRITE T MG/L 0.536 0.479 0.391 0.387 0.364 0.221 0.376 0.382 0.491 0.631 0.351 0.678

NITROGEN D MG/L 0.877 0.813 0.713 0.7 0.669 0.608 0.713 0.686 0.875 0.917 0.684 0.967

NITROGEN T MG/L 1.108 0.914 0.708 0.739 0.689 0.559 0.649 0.701 0.864 0.931 0.698 0.975

ORTHO PHOSPHORUS D MG/L 0.011 0.005 0.004 0.032 0.025 0.019 0.041 0.036 0.073 0.088 0.019 0.03

ORTHO PHOSPHORUS T MG/L 0.011 0.004 0.005 0.033 0.025 0.019 0.042 0.039 0.073 0.092 0.022 0.032

PHOSPHORUS D MG/L 0.016 0.014 0.015 0.043 0.031 0.026 0.051 0.046 0.084 0.088 0.027 0.041

PHOSPHORUS T MG/L 0.073 0.026 0.023 0.051 0.037 0.04 0.056 0.054 0.089 0.109 0.034 0.055  
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Table 3.  2014 Pipersville chemical grab sample results. 

PARAMETERS UNITS 2/19/2014 3/18/2014 4/21/2014 5/14/2014 6/10/2014 6/25/2014 7/21/2014 9/9/2014 10/22/2014 11/10/2014

ALUMINUM T UG/L 192 237 144 63 49 34 35 30 20 27

BARIUM T UG/L 27 20 18 17 17 14 13 14 18 20

BORON T UG/L 40 30 <19.1058 20 30 30 20 40 30 40

BROMIDE UG/L 23.761 19.318 16.325 12.899 9.496 14.24 8.872 <7.127 <7.127 14.7909

CALCIUM T MG/L 18.4 14.4 14.1 14.93 12.7 12.8 12 12.6 14.7 15.9

CHLORIDE T MG/L 73.9 57.326 48.645 39.405 30.464 30.32 29.289 37.252 36.97 39.183

COPPER T UG/L 1.83 1.67 1.74 1.75 1.73 2.14 3 1.32 0.927 1.26

IRON T UG/L 299 278 192 123 120 107 124 324 684 923

LEAD T UG/L 0.334 0.286 0.168 0.138 0.168 0.163 0.278 0.11 0.106 0.119

MAGNESIUM T MG/L 7.962 6.372 6.089 5.728 5.408 5.575 5.235 5.29 5.932 6.887

MANGANESE T UG/L 42 37 27 19 14 12 18 12 6 19

NICKEL T UG/L 13.7856 13.7856 13.7856 13.7856 13.7856 13.7856 13.7856 13.7856 12 12

SELENIUM T UG/L <0.32605 <0.32605 0.726 <0.32605 <0.32605 0.559 <0.32605 0.433 0.763 0.763

SODIUM T MG/L 41 29.6 25.7 21.43 18.1 19.3 17.7 2 20.8 20.5

STRONTIUM T UG/L 146 116 107 106 103 105 100 112 116 142

SULFATE T MG/L 13.799 12.074 11.83 10.825 10.307 9.793 9.55 8.685 10.266 12.129

ZINC T UG/L <5.1325 <5.1325 7 <5.1325 8 <5.1325 8 10 <5.1325 7

ALKALINITY @ pH 4.5 MG/L 45.6 41.2 41.4 44 43.2 42.2 41.6 41.6 48 50.8

HARDNESS T MG/L 79 62 60 61 54 55 52 53 61 68

OSMOTIC PRESSURE MOSM 24 4 1 4 5 5 4 5 5 4

pH pH units 7.8 7.45 7.77 7.74 7.67 8.32 8.66 7.58 7.54 7.93

SPECIFIC COND @ 25 C umhos/cm 374 299 257 232.2 212.7 217.7 210.1 225.2 242 255.9

TDS @ 1800 C MG/L 220 166 200 150 126 140 128 142 146 138

TOC MG/L 4.976 5.098 4.914 5.004 5.401 4.97 5.109 5.022 4.804 4.737

TSS MG/L <5 8 6 <5 <5 <5 <5 <5 <5 <5

AMMONIA D MG/L 0.033 0.099 0.019 0.018 0.022 0.01 0.017 0.013 0.019 <0.007

AMMONIA T MG/L 0.026 0.036 0.021 0.016 0.024 0.015 0.019 0.013 0.01 <0.007

NITRATE & NITRITE D MG/L 0.882  - 0.546 0.239 0.545 0.409 0.197 0.314 0.457 0.741

NITRATE & NITRITE T MG/L 0.878 0.662 0.538 0.24 0.551 0.409 0.197 0.314 0.422 0.706

NITROGEN D MG/L 1.233  - 0.961 0.521 0.868 0.684 0.537 0.614 0.773 0.991

NITROGEN T MG/L 1.249 0.987 1.058 0.531 0.947 0.703 0.549 0.618 0.734 0.982

ORTHO PHOSPHORUS D MG/L 0.014 0.003 0.013 0.005 0.02 0.015 0.011 0.034 0.083 0.083

ORTHO PHOSPHORUS T MG/L 0.016 0.011 0.011 0.004 0.02 0.016 0.012 0.036 0.082 0.086

PHOSPHORUS D MG/L 0.024 0.019 0.021 0.012 0.013 0.028 0.022 0.045 0.103 0.09

PHOSPHORUS T MG/L 0.034 0.046 0.031 0.023 0.019 0.043 0.028 0.054 0.1 0.109  
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ASSESSMENT: 

 

Continuous:  Continuous instream monitors (CIMs) record instream parameters that 

have defined water quality standards (WQS) in 25 Pa Code §93.7 (temperature, pH 

and DO). Certain conditions must be met in order to properly assess data from CIMs. 

Any readings that do not comply with the applicable numeric WQS criteria are 

considered exceedances and are reviewed to determine if representative of the 

stream segment and if representative of natural quality as stated in 25 Pa Code 

§93.7(d). All data reviews are consistent with requirements as described in 25 Pa 

Code §96.3 which includes the 99 percent frequency measurement rule. 

 

Defining Criteria Exceedance  

 

The WQS criteria for pH and DO are expressed as either a discrete minimum, 

discrete maximum, or as a daily average (continuous 24-hour period, §93.1) 

concentration.  The individual recordings exceeding the listed criteria are summed 

and the percent of the year (%Y) that those readings represent is calculated using 

the following equation: 

 

 %Y = 100 * [ n / (525,600 / i ) ] 

 

 Where 

 

 n = number of exceedances 

 i = recording interval in minutes 

The constant (525,600) is the number of minutes in a year (365 days * 24 

hrs/day * 60 min/hr) 

 

If %Y > 1, then the criterion is not achieved 99% of the time as required by 

§96.3(c), and the waterbody is considered in violation of water quality standards. A 

period of one year is applied as a rolling year to avoid arbitrary divides as with a 

calendar year or water year.  The 99 percent frequency measurement calculation is 

based on one continuous 365-day period.   

 

Sampling Critical Time Periods  

 

Temperature, pH and DO are all affected by seasonal change and can, therefore, be 

predicted to a certain degree. For example, CIMs may be deployed during the 

growing season when increases in instream production and respiration occur.  The 

Department’s CIM efforts have documented increases in pH values, increases in diel 

pH fluctuation, corresponding decreases in DO values, and increases in diel DO 

fluctuation beginning in early spring and persisting through the fall.  This correlates 

with increased photoperiod and increased air and surface water temperatures.  The 

effect of increased temperature and photoperiod to increased instream production 

and respiration are well documented (Odum 1956, Strickland et al. 1970, Neori and 

Holm-Hansen 1982, Raven and Geider 1988).  Diel fluctuation is the difference of 

minimum and maximum values over a 24-hour period.  This is caused by both plant 

photosynthetic activity and respiration throughout the day and community 

respiration at night (Odum 1956, White et al. 1991, Wurts 2003).  An increased 

photoperiod with adequate nutrition will increase the standing biomass of 

photosynthetic organisms (Valenti et al. 2011).  Phosphorus has been documented to 

be the limiting factor of standing biomass in freshwater systems (Stevenson 2006), 

however other studies indicate increased nitrogen and phosphorus can produce 
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higher biomass than nitrogen or phosphorus alone, suggesting co-limitation (Carrick 

and Price 2011).  During the growing season, pH is most likely to exceed maximum 

criteria (9.0) and DO to fall below the minimum criteria or 7-day average as 

described in §93.7, for each critical use. Sampling during critical periods may give 

sufficient information to make an assessment decision and greatly reduce the 

amount of resources needed to conduct the survey. 

 

The Department must also recognize that critical or limiting conditions may not be 

consistent year-to-year, and a single year of data may not accurately represent 

conditions that water quality standards were developed to protect.  Typically, this is 

driven by the amount and timing of precipitation for a given period or year.  Elevated 

precipitation will result in increased surface water discharge, which moderates 

limiting conditions characterized by temperature, pH and DO.  The Department has 

documented in past surveys that elevated discharge can reduce daily DO, pH, and 

temperature fluctuations and increase daily minimum DO values and decrease 

maximum pH and temperature values.  It is imperative to characterize conditions 

that drive critical or limiting conditions, and reference those conditions as part of the 

protected use assessment and subsequent reassessments. 

 

CIM, Temperature  

 

Temperature criteria in §93.7 are applied to heated waste sources regulated under 

25 Pa Code Chapters 92a and 96. Temperature limits apply to other sources when 

they are needed to protect designated and existing uses. An appropriate thermal 

evaluation includes a biological assessment based on instream flora and fauna to 

determine whether the biological community is affected by the thermal regime. 

Typically, fish community evaluations have the best resolution in characterizing a 

waterbody’s thermal regime due to the effects to physiology and distribution patterns 

(Shuter et al. 1980, Ridgeway and Shuter 1991, Azevedo et al. 1998, Wehrly and 

Wiley 2003, Lyons et al. 2009).  CIM temperature data is not typically used to assess 

critical uses.  However, High Quality criterion in § 93.4b (a)(1)(i), “The water has 

long-term water quality, based on at least one year of data which exceeds levels….at 

least 99% of the time…” for a list of parameters including temperature may be 

applied to qualify as a High Quality Water.   

 

CIM temperature data was compared to temperature criteria found in Table 3 of 

§93.7.  CIM data collected 2008 through 2014 do not meet CWF, TSF or WWF 

temperature criteria in §93.7 99% of the time (Table 7).  Generally, temperatures 

are more elevated in downstream reaches.   In 2008 UPS Randts Mill Road had an 

average summer temperature of 23.8°C and a maximum of 31.4°C; while the 

downstream site, Stover Park Road had an average of 24.8°C and maximum of 

32.4°C (Figure 10).  In 2012 UPS South Park Road had an average summer 

temperature of 17.6°C and a maximum of 25.6°C; while the downstream site, 

Pipersville, had an average of 23.9°C and maximum of 32.7°C (Figure 11).   

 

Prior to 2012, it has been determined that Nockamixon Dam may not have been 

meeting its conservation release due to inoperable release valves.  This may have 

resulted in significantly reduced flows and a subsequent reduced ability for Tohickon 

Creek to naturally assimilate elevated summer air temperatures.  Nockamixon Dam 

was completed in 1973 with the ability to release water to Tohickon Creek via bottom 

(cold water) and surface (spillway) releases.  Originally, it was intended that bottom, 

cold water would be released to promote a cold water fishery on the Tohickon Creek 

mainstem below the dam.  The UPS South Park Road site is very near the outfall of 
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feeding groups, habitat groups, and tolerance groups.  The fish assemblage was 

dominated by fishes in the cool thermal preference group in the 2009 and 2013 

surveys and was dominated, albeit slightly, by cool-warm fishes in both of the 2014 

surveys (Eaton 1996, Lyons 2009), which may be slightly warmer than expected 

based on the size of the drainage area.   

 

SUMMARY: 

 

Continuous monitoring, in-situ lab chemistries, and biological data all suggest 

anthropogenic influences on the lower Tohickon Creek.  While continuous monitoring 

indicates that pH and DO in 2013 and 2014 at the Pipersville site meet WQS at least 

99% of the time, elevated daily fluctuations indicate concerning levels of instream 

production likely due to nutrients (nitrogen and phosphorus) (Tables 2 & 3).   

Nutrients with adequate temperature and photoperiod will increase the standing 

biomass of photosynthetic organisms (Odum 1956, Strickland et al. 1970, Neori and 

Holm-Hansen 1982, Raven and Geider 1988, Rosemond et al. 1993, Mosisch et al. 

2001, Valenti et al. 2011).  An increase in biomass drives successive increases in 

production and respiration activity promoting increased daily fluctuations in both DO 

and pH (Odum 1956, White et al. 1991, Wurts 2003).  

 

The Tohickon Creek basin consists of a mixture of agricultural (37%), forest (48%), 

urban/developed (4%), and wetland/water/transitional (11%) land use.  In addition, 

there are over 250 active Water Pollution Control Facility permitted discharges.  A 

significant concentration both of point and nonpoint source influences contribute to 

the water quality upstream of Lake Nockamixon.  Lake Nockamixon is located in the 

middle of the basin and upstream of all the 2008 – 2014 CIM stations.  Lake 

Nockamixon is currently listed on the 303(d) list of impaired waters for Sources: ‘on 

site wastewater’, ‘agriculture’, ‘municipal point source’ and Causes: ‘nutrients’ and 

‘suspended solids’.  CIM temperatures just downstream of Nockamixon Dam are 

typically lower than those at downstream sites, but none of the data series meets 

CWF, TSF or WWF temperature criteria in §93.7 99% of the time (Table 7).   

 

 

 

 

 

 

 

 

 

___________________________________________________________________ 
REVISION NOTES, FEBRUARY 2017: 

Revisions were made to the ‘Assessment’ section of this report, and reflect changes to the 
Department’s assessment of CIM data.  Previously, in evaluating CIM data, the Department 

had taken into consideration the analytical uncertainty of the method used to measure the 
data when an ambient measurement is compared to a numeric Water Quality Standard (WQS) 
criterion; this is inconsistent with the Department’s established Assesment Methods.  
Revisions to the Tohickon CIMR also include updates to the 99 percent frequency 
measurement rule (25 Pa Code §96.3) evaluation.  These changes result in a decrease of a 

majority of the percent value results comparing CIM temperature data to temperature criteria 
found at §93.7 (Table 7).  In addition, percent value results comparing CIM pH data collected 
in 2008 at the UPS Randts Mill Road and Stover Park Road sites decreases from 99% to 98% 
for both sites.  CIM pH data collected at the Pipersville site in 2013 and 2014 meets the 
criteria maximum (9.0) found at §93.7 at least 99% of the time. 
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