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EXISTING TOPOGRAPHIC CONTOURS (2" INTERVALS) 
(FROM AERIAL SURVEY - SEE NOTE 6) 
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LIMITS OF 100-YR FLOOD PLAIN 

EX. FEDERAL CCR RULE COMPLIANCE WELL 
LOCATION AND IDENTIFICATION 

EX. STATE SENTINEL WELL LOCATION AND IDENTIFICATION 

EX. VPDES MONITORING WELL LOCATION AND 
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GROUNDWATER OBSERVATION WELL LOCATION AND 
IDENTIFICATION 

SILVER CONCENTRATION IN ug/L 

NOT MEASURED 

SURFACE WATER LOCATION 

DEWATERING WELLS 

DEWATERING WELLS 

EX. HYPORHEIC ZONE WELL 

POTENTIOMETRIC SURFACE CONTOURS 

APPROXIMATE GROUNDWATER FLOW LINE 

JAMES RIVER MONITORING POINTS 

CLOSURE DEMONSTRATION WELL 

GOLDER 

Pa
th

: G
:\P

la
n 

Pr
od

uc
tio

n 
D

at
a 

Fi
le

s\
D

ra
w

in
g 

D
at

a 
Fi

le
s\

20
-1

39
82

3\
E 

  -
   

N
ES

-N
AP

\A
ct

iv
e 

D
ra

w
in

gs
\2

01
39

82
3E

10
-S

ilv
er

.d
w

g

IF
 T

H
IS

 M
EA

SU
R

EM
EN

T 
D

O
ES

 N
O

T 
M

AT
C

H
 W

H
AT

 IS
 S

H
O

W
N

, T
H

E 
SH

EE
T 

SI
ZE

 H
AS

 B
EE

N
 M

O
D

IF
IE

D
 F

R
O

M
: A

N
SI

 D
 

0 
1 

in
 

NOTES 
1. TOPOGRAPHIC CONTOUR INTERVAL = 2 FEET 

2. GROUNDWATER SURFACE CONTOUR INTERVAL = 25 FEET 

3. STATIC WATER LEVELS MEASURED ON AUGUST 24, 2020. 

4. GROUNDWATER CONTOURS BASED ON LINEAR INTERPOLATION BETWEEN AND EXTRAPOLATION 
FROM KNOWN DATUM, TOPOGRAPHIC CONTOURS, AND KNOWN FIELD CONDITIONS. THEREFORE, 
GROUNDWATER CONTOURS MAY NOT REFLECT ACTUAL GROUNDWATER CONDITIONS. 

5. GROUNDWATER CONTOUR LINES SHOW THE WATER TABLE SHAPE AND ELEVATION. THESE 
CONTOURS ARE INFERRED LINES FOLLOWING THE GROUNDWATER SURFACE AT A CONSTANT 
ELEVATION ABOVE SEA LEVEL. THE GROUNDWATER FLOW DIRECTION IS GENERALLY 
PERPENDICULAR TO THE GROUNDWATER SURFACE CONTOURS, SIMILAR TO THE RELATIONSHIP 
BETWEEN SURFACE WATER FLOW AND TOPOGRAPHIC CONTOURS. 

6. BASEMAP INFORMATION (e.g., EXISTING TOPOGRAPHY, ROADS, TREE LINES, FENCE LINES, ETC.)
TAKEN FROM AERIAL SURVEY PREPARED BY McKENZIE SNYDER.  DATE OF AERIAL PHOTOGRAPHY: 
FEBRUARY 18, 2017. 

7. MW-20D IS A DEEP WELL AND NOT USED TO EVALUATE POTENTIOMETRIC SURFACE. 

8. DATA FROM MW-40 IS FROM MAY 7, 2020. 
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Bremo North Pond Boron Simulation 

Predicted Boron Concentrations in Bedrock 

Steady State One-Dimensional Advection/Dispersion Model with Reaction Terms (Degradation) 

  2  2   Co  Ux  x − t (U / ω R ) + 4 λ D / ω R x + t (U / ω R ) + 4 λ D / ω R  C ( x , t ) = exp   exp (− Bx ) erfc  
 + exp ( Bx ) erfc      2  2D  2 Dt / ω R 2 Dt / ω R          

where: B = (U / 2D )2 + ( λω R / D ) (Ref. deMarsily, Quantitative Hydrogeology , 1986) 

Model Input Parameters 
Darcy Velocity U = K i 0.05671 [ft/yr] 
Diffusivity  α 38.8 [m] 
Dispersion Coefficient D = α*U 2.20 [ft2/day] 
Total Porosity w 0.03 [Dimensionless] 
Initial Concentration Co 2100 [mg/l] 
Retardation Factor R = 1 + Kd ρb/n 1.65 [Dimensionless] 
Bulk Density ρb 2.6325 [g/cm3] 

Distribution Coefficient Kd 0.006 [cm3/g] [ml/g] 

Decay Coefficient λ = (ln2) / t 1/2 0.00 [/year] 
Half-Life Time t 1/2 1E+09 [days] 

t 1/2 2739726.0 [years] 
Simulation Time t 5 [years] 

Predicted Boron Concentrations in Bedrock 
1-D Advection/Dispersion with Linear Sorption and No First-Order Decay (half life = 10^12 days) 
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Notes: 55 years of boron source concentration at 2,100 ug/L through 2035 when source is eliminated. 
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Bremo North Pond Boron Simulation 

Predicted Boron Concentrations in Alluvium 

Steady State One-Dimensional Advection/Dispersion Model with Reaction Terms (Degradation) 

   
Co  Ux   x − t (U / ω R )2 + 4 λ D / ω R   x + t (U / ω R )2 + 4 λ D / ω R   C ( x , t ) = exp   exp (− Bx ) erfc   + exp ( Bx ) erfc    2  2D  2 Dt / ω R 2 Dt / ω R           

where: B = (U / 2D )2 + ( λω R / D ) (Ref. deMarsily, Quantitative Hydrogeology , 1986) 

Model Input Parameters 
Darcy Velocity U = K i 0.01201 [ft/yr] 
Diffusivity  α 38.8 [m] 
Dispersion Coefficient D = α*U 0.47 [ft2/day] 
Total Porosity w 0.20 [Dimensionless] 
Initial Concentration Co 2100 [mg/l] 
Retardation Factor R = 1 + Kd ρb/n 1.07 [Dimensionless] 
Bulk Density ρb 2.16 [g/cm3] 

Distribution Coefficient Kd 0.006 [cm3/g] [ml/g] 

Decay Coefficient λ = (ln2) / t 1/2 0.00 [/year] 
Half-Life Time t 1/2 1000000000 [days] 

t 1/2 2739726.0 [years] 
Simulation Time t 100 [years] 

Predicted Boron Concentrations in Alluvium 
1-D Advection/Dispersion with Linear Sorption and No First-Order Decay (half life = 10^12 days) 
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Notes: 55 years of boron source concentration at 2,100 ug/L through 2035 when source is eliminated. 
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