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NRC ER AUDIT ISSUE NO: HYD-09 
SUBJECT: Evaporation Pond Concentrate 
URS SOURCE DOCUMENT: Calculation RDW-2S-0S-100-001, Rev. A 

* This table was a result of a 
computer analysis of the 
concentrate (reject stream) from a 
two-stage reverse osmosis unit. 
The objective of the analysis was 
to estimate the salt concentration 
in the reject stream based on 
typical cooling tower blowdown 
using raw water from Lake 
Granbury. This estimate was 
generated by an equipment 
vendor and was provided for salt 
estimating purposes through 
private communication. Based on 
this estimate, URS conservatively 
rounded the concentration to 
20,000 ppm for the estimate of 
the salt content. 

BASIC DESIGN 

RO program licensed to: 
Calculation created by: 
Project name: 
HP PumptJow: 

Comanche peak 
5000.0 gpm 
290.0 psi 
269.6 psi 

Permeate flow: 4000.00 gpm 

Recommended pump press.: 
Raw water flow: 5000.0 gpm 

Feed pressure: 
Feedwater Temperature: 

80.0 % Permeate recovery: 

Feed water pH: 
Chern dose, ppm (1000/0): 

. 25.0 C(77F) 
6.9 

32.2 H2SO4 
40.04 

Element age: ~.O years 

Acidified feed C02: 
Average flux rate: 

Stage 

1-1 
1-2 

Perm. 
Flow 
gpm 

3276.9 
723.1 

FlowNessel 
Feed Cooc 
gpm gpm 
45.9 15.8 
30.2 17.5 

15.8 gfd 

Flux 

gfd 
19.8 
8.3 

Flux decline % per year; 
Salt passage increase, %Iyr: 
Feed type; 

Beta 

1.22 
1.06 

Conc.&ThroI. 
Pressures 

psi psi 
250.6 0.0 
234.6 0.0 

Well Water 

Element 
Type 

CPA2 
CPA2 

7.0 
10.0 

Elem. 
No. 

654 
342 

Array 

109x6 
57x6 

Raw water * Feed water Permeate! . Concentrate 
Ion mglf CaC03 ~gII CaC03 .. Ljrigll caC03 mgfl 

I 
ca 231.0 576.0 231.0 576.0 1.660 4.1 1148.2 

CaC03 

Mg 62.5 257.0' 62.5 257.0 0.449 1.8 310.5 
Na 1113.7 2421.0 1113.7 2421.0 37.920 82.4 5416.6 

I 
K 14.8 19.0 14.8 19.0 0.628 0.8 71.6 
NH4 0.0 0.0 0.0 0.0 0.000 0.0 0.0 
Sa 0.000 0.0 0.000 0.0 0.000 0.0 0.000 

: Sr 0.000 0.0 0.000 0.0 0.000 0.0 0.000 
i C03 0.5 0.9 0.2 0.4 0.001 0.0 1.1 
HC03 269.6 221.0 231.1 189.4 11.836 9.7 1108.0 
S04 433.0 451.0 464.6 483.9 3.375 3.5 2309.3 
CI 1843.4 2600.0 1843.4 2600.0 53.031 74.8 9004.9 
f 0.0 0.0 0.0 0.0 0.000 0.0 0.0 

I N03 • 0.0 0.0 0.0 0.0 0.000 0.0 0.0 

2863.4: 
1277.6 ; 

11775.3 ; 

91.81~ 
0.0 
0.0 
0.0 1 
1.8 ' 

908.2 
2405.5 

12700.8 
0.0 
0.0 

H
· B 0.00 0.00 0.000 0.00 
; Si02 0.0 0.0 0.00 0.0 
. lOS '·' 396804'- 3961.2 108.9 19370.2 ! 

H ~ U V U J 

caS041 Ksp • 100: 
Sr5041 Ksp • 100: 
8a5041 Ksp • 100: 
Si02 saturation: 
Langelier Saturation Index 
Stlff & Davis Saturation Index 
Ionic s1rength 
Osmotic pressure 

Raw water 
10% 
0% 
0% 
0% 
0.65 
0.49 
0.08 

39.6 psi 

Feed water 
10% 
0% 
0% 
0% 

-0.02 
-0.17 
0.08 

39.4 psi 

Concentrate 
78% 
0% 
0% 
0% 
1.92 
1.17 
0.39 

192.2 psi 

NRC ER AUDIT ISSUE NO: HYD-09 
SUBJECT: Evaporation Pond Concentrate 
URS SOURCE DOCUMENT: Calculation RDW-2S-0S-100-001, Rev. A 

* This table was a result of a 
computer analysis of the 
concentrate (reject stream) from a 
two-stage reverse osmosis unit. 
The objective of the analysis was 
to estimate the salt concentration 
in the reject stream based on 
typical cooling tower blowdown 
using raw water from Lake 
Granbury. This estimate was 
generated by an equipment 
vendor and was provided for salt 
estimating purposes through 
private communication. Based on 
this estimate, URS conservatively 
rounded the concentration to 
20,000 ppm for the estimate of 
the salt content. 

BASIC DESIGN 

RO program licensed to: 
Calculation created by: 
Project name: Comanche peak Permeate flow: 
HP PumptJow: 
Recommended pump press.: 
Feed pressure: 
Feedwater Temperature: 
Feed water pH: 
Chern dose, ppm (1000/0): 
Acidified feed C02: 
Average flux rate: 

Stage 

1-1 
1-2 

Perm. 
Flow 
gpm 

3276.9 
723.1 

FlowNessel 
Feed Conc 
gpm gpm 
45.9 15.8 
30.2 17.5 

5000.0 gpm 
290.0 psi 
269.6 psi 
25.0 C(77F} 

. 6.9 
32.2 H2SO4 

40.04 

Raw water flow: 

Permeate recovery: 

Element age: 

15.8 gfd 

Flux decline % per year; 
Salt passage increase, %/yr: 
Feed type; 

Flux 

gfd 
19.8 
8.3 

Beta 

1.22 
1.06 

Conc.&ThroI. 
Pressures 

psi psi 
250.6 0.0 
234.6 0.0 

WeI/Water 

Element 
Type 

CPA2 
CPA2 

4000.00 
5000.0 

80.0 

~.O 
7.0 

10.0 

Elem. 
No. 

654 
342 

gpm 
gpm 

% 

years 

Array 

109x6 
57x6 

Feed water - -,---...,.,P-er-m-ea---:-te-----..-·- ·--..""eo-nce--nt-:-ra-=-te. ·-. .. _ .. ! Raw water * 
Ion moll I CaC03 mgll r CaC03 m!lll 1 caC03 mgfl · , 

I 
ca 231.0 576.0 231.0 576.0 1.660 4.1 1148.2 

CaC03 

Mg 62.5 257.0' 62.5 257.0 0.449 1.8 310.5 
Na 1113.1 2421.0 1113.7 2421.0 37.920 82.4 5416.6 

I 
K 14.8 19.0 14.8 19.0 0.628 0.8 71.6 
NH4 0.0 0.0 0.0 0.0 0.000 0.0 0.0 
Sa 0.000 0.0 0.000 0.0 0.000 0.0 0.000 

: Sr 1 0.000 0.0 0.000 0.0 0.000 0.0 0.000 
i C03 i 0.5 0.9 0.2 0.4 0.001 0.0 1.1 
HC03 j 269.6 221.0 231.1 189.4 11.836 9.7 1108.0 
S04 j 433.0 451.0 464.6 483.9 3.375 3.5 2309.3 
CI f 1843.4 2600.0 1843.4 2600.0 53.031 74.8 9004.9 
f I 0.0 0.0 0.0 0.0 0.000 0.0 0.0 

! N03 , 0.0 0.0 0.0 0.0 0.000 0.0 0.0 

2863.4; 
1277.6 ; 

11775.3 ; 
91.81~ 

0.0 
0.0 
0.0 1 
1.8 ' 

908.2 
2405.5 

12700.8 
0.0 
0.0 

H' B 0.00 0.00 0.000 0.00 
; Si02 0.0 0.0 0.00 0.0 
. lOS '- 3968.4 .----. -· ...---;39=61;.:.~2-----+--.....,1~0~8.::;:9--·----+---1T.:9;:-;;3~70~.~2-----i, 
. H 7.5 _. _. ___ I ___ 6;::.:,:.9 ______________ .. _ ~5.!.7, ______ .L_. __ __=7...:.;.5~_. 4 ___ ______ .J 

caS041 Ksp ·100: 
Sr5041 Ksp • 100: 
BaS041 Ksp • 100: 
Si02 saturation: 
Langelier Saturation Index 
Stlff & Davis Saturation Index 
Ionic strength 
Osmotic pressure 

Raw water 
10% 
0% 
0% 
0% 
0.65 
0.49 
0.08 

39.6 psi 

Feed water 
10% 
0% 
0% 
0% 

-0.02 
-0.17 
0.08 

39.4 psi 

Concentrate 
78% 
0% 
0% 
0% 
1.92 
1.17 
0.39 

192.2 psi 


