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INTRODUCTION PaSSi"etsa:_‘p"“f;‘g’éca”y performed over an extended period of time provides time-integrated RESULTS ° Surface water experiments in the outer reservoir with vibrating sampler ONGOING/FUTURE WORK
concentration o S.
* Short-term measurements are critical in assessing inputs from episodic events and delineating pollutant - 1.4 1.4 —Modeled Vibration [Low 1. Varying PE thicknesses (7, 18, 25, 50 um PE)
£ PCB 54 PCB 138 Frequency: 1s pulse, 60s pause] blish lation b Ioci g hick :
sources. pa 1.2 - 1.2 - — Modeled Vibration [High 2. Establish correlation between water velocity and WBL thickness for
* Primary factors that control the rate of uptake of pollutants in a passive sampler: o= , | . Frequency: 1s pulse, 1s pause] flexible PE sheets
1. thickness of the polymer sheet (mass transfer resistance within the polymer) & g $ o ; } ——8——§ Modeled Static 3. Determine parameters that would enable short-term measurements in the
2. flow veIocit.y that controls the hydrodynamic boundary layer thickness (mass transfer resistance in O -“:’- 0.8 - A 0.8 - A P1-14G [Low Frequency] field (time, polymer material and thickness, and need for field vibration)
the V\./ater side). o | | o o %_ 0.6 - \\¢ 0.6 - 4. PDMS vs PE (Log D 4s= -6.4 vs Log Dye= -8.98 for PCB#47 )
Research Aim: Explore the feasibility of performing short term measurements of PCBs in episodic events, ° E 04 0 © P2-110G [Low Frequency] . .
with equilibrium passive samplers (polyethylene) by mathematical optimization followed by physical 2 a ' o Static I PDMS coating thickness (35 um)
experiments and manipulation of sampler design. e 0.2 - 0.2 — Glass rod
L 0 0 e P2-110G [High Frequency]
0 10 20 30 __ : 5. Field implementation of short-term PS to estimate pollutant discharge
MATERIALS AND METHODS wmodeling framework for short term measurements in overlying water Fick’s 0 10 [Houfﬁ 30 Time [Hours] Modeled Well Mixed during apsingle ctorm-event:
Diffusion: * Induced vibration allows faster desorption of PRC compounds from PE sampler. Prototype P2 > Prototype P1. * Lower Beaverdam Creek and two storm outfalls (upstream and
, Stqti de: e 15-50% loss of the tri-tetra homolog PRCs with low vibration frequency (1s pulse, 60s pause) within 24 hours. downstream at the confluence of LBC with Anacostia River,
Two sets of experiments conducted: atic moae. . . . .
10 £ f 4 vibrat , o 2¢ e 10-40% loss of the tri-tetra and 2-8% loss of the penta-hepta homolog PRCs with the high frequency mode (1s Washington DC).
' mpac.t ot forced vibration on PassIve — =Dpg——- when—-L <x<L pulse, 1s pause) in 4.5 hours. * Thinner polymer sheet and deployment for a much shorter period of
sampling platform for slow flowing water Jt 0x . , . :
| dit 3Cuy 92Cyy * Not enough loss for the higher homologs for PRC correction purposes: Can we do other optimizations of PS time.
o u.mn conaitions. ot Dy, 52 when =L >x > —(L+b) andL <x < (L +b) choices / frequency of vibration? * Compare freely dissolved concentrations measured over the high flow
2. SFat'C PE sampler (2_5. Um) exposed to Vibration mode: period after a major rainfall with concentrations measured over a
different flow velocities (6-30 cm/s) 2eor 22Co; * Flow velocity experiments in artificial flow chamber longer duration time integration of 2-3 months.
Pyl Dpr P when —L < x < L 12 »
Cw = Cwimie When—L>x>—(L+b)andL <x < (L +b) € ., | PRC54 ' PRC 138 :wgt g'gg;
Physical experiments for short term measurements in overlying water: T 10 1.0 — % WBL 0.01
O . —
Passive sampler preparation: Cleaned PE sheets loaded with C13 labeled PCB compounds (tetra-54%*, tri-47%, tetra-37%*, penta-111%, o %_0.8 0.8 vagt 2605
G = o
hexa-138%*, hepta-178%). g g 0.6 A 0.6 —Well-Mixed condition
(7)) .
. o Static
Vibration induced passive Laboratory flow chamber for controlled flow velocity: B 0.4 0.4 ; 6 cml /s
. ©
sampling platforms: Flow chamber set-up s 02 : 0.2 2 15 cm/s
Sampling chamber - —E == By-pass from 0.0 0.0 o 25 cm/s
il [kt | pump outlet to 0 10 20 30 0 10 20 30
control water Time [hours] Time [hours]
D =5.08cm

flow velocity

Pump __________________ : ________________________________________
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