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e To assess If toxicity, as measured In
laboratory controlled experiments, is
present in the river water samples -

~ collected. =

-

*To develop appropriate toxicity tests
with sensitive species and endpoints.
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Baseline Monitoring: Toxicity Tests

d Delaware River Basin

headwaters

d typically soft water
(hardness - 20 mg/I)

O low ionic strength
(spec. cond. — 70 uS/cm)

d Water quality characteristics
may influence effects of
pollutants

Q Different waters types may
impact test species response

Centroptilum triangulifer
Photo from: www.discoverlife.org
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Sample Collection and
Analysis

» Collected pre-drilling alteration
surface water samples

« (Collected a sample of natural gas drilling
flowback/production water

 Analysis of surface water and produced water for
physical-chemical parameters including
- dissolved solids - organics
- jons - radiochemistry
- metals



Short-term Chronic Toxicity Tests of Ambient Stream Water
In Different Water Types (hardness, mg CaCO,/L)

Standard Test No Dyberry Del R \West Branch | Lackawaxen | White Clay
Species Observed | Creek | @Callicoon | Lackawaxen River Creek
i Effect River @ Honesdale
undiluted Conc. 22mg/l 19 mg/i 25 mg/l 28 mg/i 105 mg/I
) (NOEC) hardness | hardness hardness hardness hardness
LR IELET soft soft soft soft mod. hard
P. promelas
P NOEC <100%1! <100% 2 100% 100% 100%
C. dubia NOEC 100%  100% 100% 100% 100%

P. subcapitata
NOEC <100%3 <100% 3 100% <100%3  <100% 3

1 — Not a biologically significant effect. Survival is 100%.
Growth exceeds acceptable amount at 0.25 mg.
2 — Fungal infection observed
3 - Not a biologically significant effect.
Mean cell density exceeded acceptable criteria of 1x106 cells/ml.



Toxicity of a Natural Gas Drilling Produced Water Sample

Standard Test Species Lethal Produced water | Produced water | Inhibit| Produced Produced
Conc. in in conc. water in water in
50% Dyberry Creek | White Clay Creek | 25% Dyberry White Clay
mortality Water Water org. | Creek Water | Creek Water

(LC50) (soft water) (mod hard water) | (IC25) | (soft water) (mod hard)

acute test ACUTE ACUTE Short-term Short-term

endpoint TEST TEST CHRONIC CHRONIC
TEST TEST

P.promelas LC50 0.63% 0.97% !'¢2° 0.04% 0.08%

growth growth

C. dubia LC50 0.59% 1.0% ¢ 05% 0.55%

reproduction reproduction

P.subcapitata ~ NA NA NA 125 0.08% 0.06%

growth growth

PREDICTED GR' FW 0
P. promelas LC50  sTR 4% NA NA
MODEL
- PREDICTED GR| FW 0
C. dubia | C50 el 2% NA NA
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£ Evaluating test species and toxicity
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— for baseline monitoring in the upper basin
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| non-standard native mayfly species



