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Comparison of Well Casing Materials

Material
Fiberglass Asbestos  Low-Carbon Type 304
ABS PVC  Epoxy Cement Steel Stainless Steel
Specific gravity 1.04 240 189 1.85 7.85 8.0
Tensile strength (psi) 4,500 8.000 16,750 3.000 35.000 yld* 30,000 yld*
60.000 60,000
ultimate ultimate
Tensile modulus (10° psi) 30 41 2.30 3.00 30,00 29.00
Impact strength (ft-Ib/in.) 6.0 1.0 200 1.0 b a
Upper temperature limits (°F) 180 140 200° 250 80010 1.000 800 to 1,000
Thermal expansion (10% in /in. °F) 55 30 85 4.5 6.6 10.1
Heat transfer (Btu in./h i’ °F) 1.35 110 230 3.56 333.0 96.0
Water absorption (wt %/24 h) 0.30 005 020 2.0 Nil Nil
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Combination  MPN Index/ Combination  MPN Index/
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4-2-0 22 Q0 56
0-0.0 <2 — — 4.2 26 12 65
0-0-1 2 10 10 4-32-0 27 12 67
0-1-0 2 10 10 431 a3 15 77
0-2-0 4 10 13 4.4.0 24 16 80
5.0.0 23 S0 86
1-0.0 2 10 11 5.0-1 30 10 110
1-0-1 4 10 15 5-0.2 40 20 140
1-1-0 4 10 15 5-1-0 30 10 120
1-1-1 6 20 18 5-1-1 50 20 150
1-2-0 6 20 18 5-1-2 60 30 180
2-0.0 < 10 17 5.2-0 50 20 170
2-0-1 7 20 20 521 70 30 210
2-1-0 7 20 21 5.2.2 a0 40 250
2-1-1 9 30 24 5.3.0 80 30 250
2-2-0 9 30 25 531 110 40 300
2-3-0 12 50 29 5-3-2 140 60 360
3-0-0 8 30 24 533 170 80 410
3-0-1 1" 40 29 5-4-0 130 50 380
310 1" 40 29 541 170 70 4380
3141 14 60 35 5.4.2 220 100 580
3-2.0 14 60 35 54-3 280 120 690
3-241 17 70 40 5.4.4 350 160 820
5-5-0 240 100 940
4.0-0 13 50 38 5-5-1 300 100 1300
4.0-1 17 70 a5 5-5-2 500 200 2000
4.1.0 17 70 46 553 900 300 2800
4-1-1 21 S0 55 554 1600 600 5300

4-1.2 26 12 63 555 >1600 — -
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e>all Coall U jing et (5 a g Al Alae Al Ay callie JS e e (i
L (el i e Jpanll Jilia

sd) Al ddlata (e B gAY LY e 3-4

4-3-1 Well No. (1) :

Location : (24) g ikl
Longitude : 15°33'56.39" N
Latitude : 32°34'1.01" E

: Chemical Analysis (el Julatll #

Jpailiad 5 (1) A Ll Anbesll il 1 (1-4) Js

s gl L) i gl L)
Depth (m) 106.7 Cl (ppm) 8.0
S.W.L(m) 15.5 SO4 (ppm) 35.0

YEILD (m3/h) 40.00 Ca (ppm) 51.0
ECOND(us/cm) 330 Mg (ppm) 17.0
PHL 8.0 Na (ppm) 0.00
TDS(ppm) 140.0 K(ppm) 0.00
CaCOs3 (ppm) 200.0 F(ppm) 0.20
ALKAL (ppm) 550.0 NO3(ppm) 0.00
Na2C0s3 (ppm) 0.0 NO2(ppm) 0.00
HCOs (ppm) 0.0 NH3(ppm) 0.00
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:Biological Analysis > s2 A8 Jaladl) #

\

: sl LA LYl JLasy)

(1) @& ol Jaial) o sl S LEaY) i : (2-4) ds

Confidence Limits MPN Index/ | Combination gy
100 mL of Positives Well
Low High
10 11 2 1-0-0 Well No.(1)
D LAl S aaad) LIS -
(1) B AU s K a3 2 (3-4) Jg>
Ll s 3 10 102 10° 10*
(CFU/ml)
Well No.(1) 10*14 10%*12 10%*9 10*6
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4-3-2 Well No. (2) :
Location : 4l
Longitude: 15°35'31.93"N
Latitude : 32°34'51.60"E

: Chemical Analysis (=Sl Juail) #

Lepailiad 5 (2) A Lull ibesl il 1 (4-4) Js

s gl Al iua g L
Depth (m) 86.0 cl (ppm) 39.0
S.W.L (m) 120 SO4 (ppm) 43.0

YEILD (m3/h) 85.00 Ca (ppm) 38.00
ECOND(us/cm) 240 Mg (ppm) 15.70
PHL 7.9 Na (ppm) 50.00
TDS(ppm) 170.0 K(ppm) 10.00
CaCO3 (ppm) 188.0 F(ppm) 0.50
ALKAL (ppm) 207.0 NO3(ppm) 4.40
Na2C0s (ppm) 98 NO2(ppm) 0.000
HCOs (ppm) 2079 NH3(ppm) 0.480
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: Biological Analysis 52 A8 Jalasl) #

p Agislall G Al Maday) Lasy)

(2) 48 onll LY sl S LERY) il : (5-4) Jgds

Confidence Limits MPN Index/ | Combination A
100 mL of Positives Well
Low High
12 15 4 Well No.(2
1-1-0 ell No.(2)
s LAl S aaad) LIS -
(2) A Al L Al IKH asall 2355 1 (6-4) g
Ll s 3 10 102 10° 10*
(CFU/ml)
Well No.(2) 10*53 10%*50 103*35 10**8
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4-3-3 Well No. (3) :
Location : < 2 sl
Longitude: 15°33'5.49" N
Latitude : 32°35'52.38"E

: Chemical Analysis (~lassl Julaill #

Lpailiad 5 (3) A Lull bl il 1 (7-4) Js

i gl L) s gl L
Depth (m) 140.3 Cl (ppm) 12.0
S.W.L(m) 24.7 SO4 (ppm) 18.0

YEILD (m3/h) 16.40 Ca (ppm) 23.20
ECOND(us/cm) 304 Mg (ppm) 12.00
PHL 7.4 Na (ppm) 23.50
TDS(ppm) 212.0 K(ppm) 0.00
CaCO3 (ppm) 108.0 F(ppm) 0.00
ALKAL (ppm) 158.6 NO3(ppm) 1.32
Na2COs3 (ppm) 53.6 NO2(ppm) 0.013
HCOs (ppm) 158.6 NH3(ppm) 0.000
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: Biological Analysis > s2 380 Jalail) #

: Agl g U Sl ) LAY

(3) o sl JiaY) a sl Al LiaY) il (8-4) Je

Confidence Limits MPN Index/ | Combination Sl
100 mL of Positives Well
Low High
3 24 8 3-0-0 Well No.(3)
P LA AS) daed) LAS) -
(3) A Al b Al IS aoall 305 1 (9-4) Jga
Ll 5 3 10 102 10° 10*
(CFU/ml)
Well No.(3) 10*60 10%*52 103*22 10**9
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4-3-4 Well No. (4) :
Location : 3 sexdl
Longitude: 15°32'19.88" N
Latitude : 32°34'37.25"E

: Chemical Analysis (bsasSl) Julaill #
Leailad 5 (4) o) Sl 4ibasl &l (10-4) dyx>

i gl Loy i gl Laay
Depth (m) 167.7 Cl (ppm) 16.0
S.W.L (m) 18.3 SO4 (ppm) 233.0

YEILD (m3/h) 20.45 Ca (ppm) 43.14
ECOND(us/cm) 453 Mg (ppm) 30.14
PHL 7.6 Na (ppm) 21.17
TDS(ppm) 272.0 K(ppm) 2.92
CaCoOs3 (ppm) 234.4 F(ppm) 0.21
ALKAL (ppm) 250.0 NO3(ppm) 4.40
Na2CO0s3 (ppm) 0.0 NO2(ppm) 0.014
HCOs (ppm) 0.0 NH3(ppm) 0.122
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:Biological Analysis (¢ 52 380 Jalail) #

: Agl g U Sl ) LAY

(4) & Al Yl oo sho fS0 LAY &30 1 (11-4) e

Confidence Limits MPN Index/ | Combination S
100 mL of Positives Well
Low High
3 24 9 2-1-1 Well No.(4)
P LA AS) daed) LAd) -
(4) &) Al sl KD saal) 303 1 (12-4) Jsta
L isall s A 10 102 10° 10*
(CFU/ml)
Well No.(4) 10*68 10%*52 103*33 10%*12
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4-3-5 Well No. (5) :
Location : (w52l
Longitude: 15°32'27.09" N
Latitude : 32°35'21.84"E

: Chemical Analysis (~leassl Juladl) #

Jlpaibad 5 (5) @8 yull dibueSl) =il 1 (13-4) J g

i gl L) s gl L)
Depth (m) 173.2 Cl (ppm) 9.9
S.W.L (m) 16.0 SO4 (ppm) 1.0

YEILD (m3/h) 54.55 Ca (ppm) 36.00
ECOND(us/cm) 304 Mg (ppm) 10.80
PHL 7.4 Na (ppm) 10.00
TDS(ppm) 228.0 K(ppm) 2.00
CaCOs3 (ppm) 134.0 F(ppm) 0.50
ALKAL (ppm) 183.0 NO3(ppm) 8.36
Na2CO0s3 (ppm) 51.9 NO2(ppm) 0.000
HCOs3 (ppm) 183.0 NH3(ppm) 0.048
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: Biological Analysis (s>l s Sl Julasl)

D Agigl gl LSl Maday) gdy)

(5) 8 Al sl oo shg AU LY &30 1 (14-4) Joa

Confidence Limits MPN Index/ | Combination Sl
100 mL of Positives Well
Low High
— — <2 0-0-0 Well No.(5)
D LA Sl sl LGS -G
(5) i sl L 5l KD aaal) 305 1 (15-4) Jga>
L isall s A 10 10? 10° 10
(CFU/ml)
Well No.(5) 10*7 10*4 | W |
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1 (5) adu A Jsa clliadia #
Caalail) sl Cliall g YN 2ga g ade S gl At (368 Al A dsa d5a g a0 B
Ll gl g dpadasad) sliall J 53 sy Las (V) mdass e
cadeil) gl Lol o gall aladiin aded @lld g (Addd 3 ) geay Cadeil) sl Sfaaamy B
obial) dipal A0le Sl LY il e %) Las
A gal) oluall gl Glld 53 Laa ¢ anal) Copall HUT e il a8 B

(5) ¢ Jv:(10-4) Js&
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comedl) Sl SLesH Jilatl 3051 (16-4) dso>
Well Well Well Well Well S
No.(5) No.(4) No.(3) | No.(2) | No.(1) i gl
173.2 167.7 140.3 86.0 106.7 Depth (m)
16.0 18.3 24.7 12.0 15.5 S.W.L(m)
54.55 20.45 16.40 85.00 40.00 YEILD (m3/h)
304 453 304 240 330 ECOND(us/cm)
7.4 7.6 7.4 7.9 8.0 PHL
228.0 272.0 212.0 170.0 140.0 TDS(ppm)
134.0 234.4 108.0 188.0 200.0 CaCO3 (ppm)
183.0 250.0 158.6 207.0 550.0 ALKAL (ppm)
51.9 0.0 53.6 49.8 0.0 Na2CO3 (ppm)
183.0 0.0 158.6 207.0 0.0 HCO3 (ppm)
9.9 16.0 12.0 39.0 8.0 Cl (ppm)
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1.0 233.0 18.0 43.0 35.0 SO4 (ppm)
36.00 43.14 23.20 | 38.00 | 51.00 Ca (ppm)
10.80 30.14 12.00 | 1570 | 17.00 Mg (ppm)
10.00 21.17 23.50 | 50.00 0.00 Na (ppm)
2.00 2.92 0.00 10.00 0.00 K(ppm)
0.50 0.21 0.00 0.50 0.20 F(ppm)
8.36 4.40 1.32 4.40 0.00 NO3(ppm)
0.000 0.014 0.013 | 0.000 | 0.000 NO2(ppm)
0.048 0.122 0.000 | 0.480 | 0.000 NH3(ppm)
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e liaell JILaY) a sl S LERY) 5 1(17-4) st

Confidence Limits MPN Index/ | Combination A
100 mL of Positives well
Low High
10 11 2 1-0-0 Well No.(1)
12 15 4 1-1-0 Well No.(2)
3 24 8 3-0-0 Well No.(3)
3 24 9 2-1-1 Well No.(4)
— — <2 0-0-0 Well No.(5)
Lol el U S IS saall lid) il 1 (18-4) Jsda
104 10° 10? 10 L Al s A
(CFU/ml)
Well No.(1)
10%*6 103*9 10%*12 10*14
(CFU/ml)
Well No.(2)
10%*8 103*35 102*50 10*53
(CFU/ml)
Well No.(3)
10%*9 103*22 10%*52 10*60
(CFU/ml)
Well No.(4)
10%*12 103*33 10%*52 10*68
(CFU/ml)
Well No.(5)
------------ 102*4 10*7
(CFU/ml)
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