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Population Growth Over Time in Philadelphia
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Land Use in the Schuylkill River Watershed
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Data were obtained from the NRI, and are estimates based on specific site
assessments and statistical averaging (Interlandi and Crockett, 2003).



Land Use in the Schuylkill River Watershed
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Total Area = 1.24M acres
Population = 1.66M



Dissolved Chloride in Schuylkill River 1970-2000
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Sampling Locations: 1999-2000
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Sampling and Analytical Methods

Sampling was accomplished using the Academy’s RV Discovery in the tidal river at
high tide during maximum ebb.

e Trace Metal Clean sampling and sample preparation techniques were used
throughout the monitoring project, including:

e Sampling from upstream of boat using plastic pole

e Extensive cleaning procedure for trace metal system (i.e., conc HNO; and HCL bath)
e All Teflon pump system including tubing and bottles.

* Trace Metal Clean acids (Ultrex) were for sample preservation/preparation.

e A laminar flow clean bench was used during trace metal sample preparation and
analysis.

* Dissolved(< 0.45 um) and Total Recoverable Trace Metals: Pre-concentration of
sample for trace metals via evaporation then analysis using Optima 3000 XL ICP-
OES with ultrasonic nebulizer (EPA, 1992).

eChlorophyll a and various inorganic and organic forms of C, N and P were analyzed
using standard methods (Parsons et al., 1984; EPA, 1992; D’Elia et al., 1997)



Parameters:

In the Water

Basic Water Quality
Dissolved Oxygen
Temperature
Conductivity

Total Suspended Solids
Chlorophyll a

Nutrients (dissolved and particulate forms)
Nitrogen

Phosphorus

Carbon

Trace Metals (total recoverable and dissolved)
Copper, Cadmium, Lead, Nickel, Zinc, Chromium




Schulykill River Discharges - 1999 and 2000

60000
I Dates Sampled
Tropical Storm Floyd
¢ 50000
O 20000
- WMMW
0 T T T T T T T T T T T T T T T T T T T T T T T
R < ) S O, 1 O o < v, 9% A9 S o 1 O
c?,,(/ 06,(/%,% ,o,/) 3 O’)@ (//J, 00(/ %’@ o,oé OLQ 00@ ) . @é% %,.06 ,0,/) %} (/% (//J, 000 %’o o,t{5 oLQ @00
%, ) S, ) 2 %, S S, S, s D
s ‘ 0)6, 2 % Y v /%/ » s, Y,

1999 2000



Oxygen %Sat in Tidal Schuylkill River 1999-2000
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Concentration (pg P/L)
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Soluble Reactive Phosphorus in Schulykill River 1999-2000
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Ammoniain Tidal Schuylkill River 1999-2000
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Concentration (ug N/L)

Nitrate + Nitrite in Schulykill River 1999-2000
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Concentration (ugChl alL)

Chl ain Tidal Schuylkill River 1999-2000
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N to P Ratio in Tidal Schuylkill River 1999-2000
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Generally high N/P values indicate P limitation for the growth of algae in the river



Distribution of Selected Trace Metals in the Tidal Schuylkill River

15 15
1 Total Recowverable Copper 1999 —— Agr Total Recoverable Copper 2000 & Fubroary
12 3 T 12 ] —o— murss
3 —y— Jumm r— My
E —— July —— Jumw
3 3 —— Auguut 3 4 ——
] —O— MzvemEer O— August
L= 5 g ]
] %——L__ ¥ :h_\_‘_‘—‘——\_._c
-~ —————————————— s 01— =]
g 3] =
2 4 2.
= 10 5 [ 5 10 15 20 c -1 5 [ 5 10 15 1]
a 2
= %
RLE £ 10
3 ] Dissolwved Copper 1998 ] ] Dissolved Copper 2000
5 ¢ b3
] o ]
& ] € ]
47 - 44
<4 — <4
= [ =
18 5 [ H 10 15 0 10 5 [ 5 10 15 20
Km from Fairmount Dam Km from Fairmount Dam
10 10 5
] Total Recoverable Lead 1999 —8— Murch ] Total Recoverable Lead 2000 —a— rubruury
s 3 O— Muy z ] —t— Murch
] —— Junw 1 »— Muy
] —— July ] —g— luc=a
[ — Rumgmut [ —— =iy
] —O— Mcvembsr ] —O0— Auguuat
4] 4]
= 23 ; % £ 55 S
= ] — o 1 r = -
= ] k= F
= 0 2 0
= 10 5 [ 5 10 15 FL c -1 5 [ 5 10 15 20
=S |t |
% ] Dissclved Lead 1999 E ] Dissolwed Lead 2000
a8 ] o 1
o] 0% LH*——__,__\;—.
1 il 1 ]
(] i 1] ] b 2 i - x
10 5 [ H 10 15 20 10 5 [ 5 10 15 20
Km from Fairmount Dam Km from Fairmount Dam
* Lead concentrations are higher just below the Fairmount Dam during the beginning of 2000 which was
uncharacteristically warm resultingin complete snow melt.




Metal Concentrations and Water Quality Criteria on Tidal Schuylkill River 1999 and 2000

Range (Mean)" Range (Mean) WQC WQC
Metal Form 1999 n 2000 n Acute’ Chronic
Cadmium Total Rec. 0.11-0.39(0.19) 25 0.18 - 1.14 (0.46) 27 5 13
Dissolved 0.03 - 0.20 (0.09) 25 0.02 - 0.22 (0.10) 27
Chromium Total Rec. 0.42 - 2.60 (0.88) 25 0.58 - 3.48 (1.50) 27 2,016 240
Dissolved 0.07 - 0.84 (0.30) 25 0.01-0.52 (0.23) 27
Copper  Total Rec. 3.46 - 10.6 (5.01) 25 2.99 - 9.44 (5.28) 27 21 14
Dissolved 1.72-7.70 (3.42) 25 1.24 - 4.39 (2.53) 27
Lead  Total Rec. 1.54-3.84 (2.52) 25 1.19 - 7.76 (3.23) 27 48 16
Dissolved 0.02 - 2.59 (1.34) 25 0.05 - 2.21 (1.24) 27
Nickel  Total Rec. 1.79-6.21 (3.27) 25 1.66 - 6.67 (3.30) 27 1,654 184
Dissolved 1.48 - 4.86 (2.92) 25 0.49 - 5.01 (1.94) 27
Zinc  Total Rec. 8.70 - 17.7 (11.6) 25 6.19 - 26.8 (12.1) 27 136 124
Dissolved 4.27-10.0 (7.37) 25 1.20 - 6.62 (3.33) 27

Al units are in pg/L

? Water Quality Criteria (units = pg/L) - Calculated from Delaware River Basin Commission Water Quality Regulations 1996 as Total Recoverable
metal. Using a average hardness of 120 mg/L. Chromium is the trivalent form.




Chloride {mg/L)

Relationship with discharge of the river:
Point and non point sources
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Example of a point source
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Was there a relationship
with flow of the river?

o Upstream, above Dam station
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Concentrations (ug/L)
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Sediment Sampling in Tidal River
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Distribution of Selected Trace Metals in the Bottom
Sediments of the Tidal Schuylkill River
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Sediment Organic (ng/g dw)
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Distribution of Selected Organic Contaminants in the
Bottom Sediments of the Tidal Schuylkill River
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Summary

 The monitoring of the tidal Schuylkill River has revealed substantial
biogeochemical reactions are modifying the flux of material to the mainstem
tidal Delaware River.

* The distribution of specific trace metals indicate a source downstream of the
main urban core of Philadelphia; some sediment contaminants are near or
above published effects level guidelines.

 The data generated from this effort will be used for a dynamic model of the
entire Delaware Estuary and allow a better understanding of the sources of
nutrients and trace metals.



Questions?

Thank you to A.R. Boettner (ANS DU), T. Fikslin (DRBC), P. Kiry
(ANS DU), J. DeAlteris (ANS DU), A.M. Compton (ANS DU), R.T.
Thomas (ANS DU) and A. Wilson-Finelli (ANS DU)

We would like to acknowledge both the the Urban Rivers
Awareness Program and the Delaware River Basin Commission
for funding this project. We would also like to thank the Army
Corps of Engineering for the use of their facilities.





