COLLIN COUNTY, TEXAS
ADDENDUM No. Two (2) IFB NO. 12075-12
INVITATION FOR BIDS
FOR
REPLACEMENT OF FUEL TANK DISPENSERS AND
FUEL TANK MONITORING SYSTEMS
DATE: February 6, 2012

NOTICE TO ALL PROSPECTIVE BIDDERS:

YOU ARE HEREBY DIRECTED TO MAKE CHANGES TO THE INVITATION FOR
BIDS IN ACCORDANCE WITH THE ATTACHED INFORMATION.

Delete: Bid End Date: February 9, 2012 at 2:00PM

Replace With: Bid End Date: February 16, 2012 at 2:00PM

Delete: 4.12.11.2 Gasboy Model 9853K (or Collin County approved equal)

Replace With: 4.12.11.2 Gasboy Above Ground Storage Tank Astra 9823K split remote pump
with electronic register (or like equipment to replace existing Gasboy Astra

2623F/2622FV ).
Add: Attachment B Service Center Waste Oil Tank Chart
Add: Attachment C Justice Center Diesel Tank Chart
Add: Attachment D 380/Courts Building Diesel Tank Chart
Add: Attachment E Service Center Diesel Tank Chart
Add: Attachment F Service Center Gas Tank Chart
Add: Attachment G Farmersville Diesel Tank Chart
Add: Attachment H Farmersville Gas Tank Chart
Add: Attachment | PermAlert ESP
Add: Attachment J Drawing for the PermAlert System
Add: 4.12.18.3: After completion of installations at all locations, vendor shall provide

all required system testing , including Stage 2 VVapor Recovery, etc., to ensure
installation meets all TCEQ requirements.



Clarifications:
GENERAL MEETING
Do you have tank charts? Yes. We will provide in addendum.

Where do the systems tie back? ATG systems shall have central controllers/monitors at the
Service Center and at the Central Plant

CSLD? Dispensing 24 hours aday. Will require continuous statistical leak detection

Fax Modem- Needed? Add as an option? Ok

Dispensers- Tie into existing plumbing. Ok

Farmersville- is a dispenser needed or just a suction unit? Gasboy Above Ground Storage Tank
Astra 9823K split remote pump with electronic register (or like equipment to replace existing
Gasboy Astra 2623F/2622FV ).

Do you monitor waste 0il? Yes.

Would you entertain a wireless monitoring system? No.

Is new cabling required? What kind of cable is there now? CAT3 is in the ground now. We will
install CAT 6

Monitoring system does not require CAT5-6 at the tanks, only a probe wire. Can we pull using
the same conduit? We believe so since the CAT3 will be removed.

An internet connection is required at the PC only. Will we have access to the network? Yes,
intranet only.

Can we have access to the internet for monitoring/troubleshooting? No, but a NetMeeting can be
established for the contractor to work on the PC.

PUBLIC WORKS

What kind of dispenser is required? Single unit, twin dispenser with 20 gallon flow.

Is stage 2 testing required? Yes; add item 4.12.18.3: After completion of installations at all
locations, vendor shall provide all required system testing , including Stage 2 Vapor Recovery,
etc., to ensure installation meets all TCEQ requirements.

High hose retriever- can it be reused? EXxisting high hose retrievers may be used if they will be
sufficient to keep hose (specified herein) off of ground. Otherwise, new hose retrievers must be
installed.

Waste oil tank- should new wire be pulled if it doesn’t meet spec (could void warranty) Use
existing if it won’t void warranty.

CENTRAL PLANT

Does the tank have a sump sensor? Yes



Can cables be spliced? No

Do you have specs on the current systems? Yes, will supply in addendum.

Can we do another walkthrough? At this time no other meeting is scheduled.

380 BUILDING

Does the tank have a sump sensor? Yes

FARMERSVILLE

Dispenser will not work as spec’d. Go back with like equipment (ASTRA 2623F and 2622FV
Pedestal and Suction Pump). Gasboy Above Ground Storage Tank Astra 9823K split remote
pump with electronic register (or like equipment to replace existing Gasboy Astra
2623F/2622FV ).

Is the printer an option? Yes, the ATG system offered must MEET OR EXCEED the specs of the
Veeder Root TLS-450

PLEASE NOTE ALL OTHER TERMS, CONDITIONS, SPECIFICATIONS DRAWINGS,
ETC. REMAIN UNCHANGED.

SINCERELY,
FRANKLIN YBARBO
PURCHASING AGENT
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RECEIVED | SERV CENTER WASTE OlL
PURCHASING AGENT

12 JAN30 PH 3:25

CONTAINMENT
SOLUTIONS

A DENALL COMPANY

1,000 GALLON WASTE EVAC

Tank Capacity 1,000 Gallons

Tank Dimensions 9'5" x 4'7" x 4'3"

Primary Tank 48 Inches

INCHES GALILONS INCHES GALLONS

1 21 25 521
2 42 26 542
3 63 27 563
4 83 28 583
5 104 29 604
6 125 30 625
7 146 31 646
8 167 32 667
9 188 33 688
10 208 34 708
11 229 35 729
12 250 36 7350
13 271 37 771
14 292 38 792
15 313 39 813
16 333 40 833
17 354 41 854
18 375 42 875
19 396 43 896
20 417 44 917
21 438 45 938
22 458 46 958
23 479 47 979

500 48 1000
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i Model: DWT-2
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e
JUSTICE CENTER DIESEL

20,000 Gallon Tanks (10 Ft. Diameter) (Actual Capapity 20,168gal)

Dipstck Gallons | Dipstick Gallnnﬁ_' Dipstick | Gallons Dipstick Gall_on§= Oipstick
" s T 8% | 850 | 16% | 1840 | 2a%" | 2796 | 32"
Ve B | Bw" 572 | 16va" | 1558 -] 24%r | 2817-] 32w’
5 = FErg 584 | 16%" 1576 - | 24%” | 2839 | a2%"
2" 6. .| B8%" 597 . | 16%~ | 1594 | 24w" | 2860 .| 32%"
5% 20 - 894" 610.- | 16%" 1612°;| 24%" | 2882: | 32%"
| 8%” 623 16%" 1630 7] 24%~ | 2903 .| 32%”
874" 638 164" 1648,:] 24%" | 2928+ | 32%"
9" 850 | 17¢ 1666-/1] 35" 20474y 33*
Bip" 663 174" | 1684.] 25%” | . 2988:: 334"
9% " 676 | 7w’ | 170277 25W" |:2980 - 23w’
9%° | - 890:.. | 17%" 17215 25%" | 3012w ]| 33%"
82" 703 | 172" | 1739.z] 25%" | 3034 -] 33ve”
094" 77 | V7% 1758:3] 28%” | ‘30557 a3%” 4541
93" 731 | 17%" | 17767 25%" | 3077 | 33w” | 4565
97" 745 17%" 179800 25%" | 3099 4 33%” 4590])%]
10" 759 | 18” 18137 26" 3312143 347 4614005
101" 773 5| 18%° | 1832+2] 26" | 15183 34%" 4638574
10V " 787 .| 18" | 1851°%)] 26" [ 31657 3aw° i2
10%" B0%.:1] 18%" 1870724 26%" | 1RO 343%”
0V | L8184 18" | 1888 28w | 3210x 34n”
10%" | 830 18%" 190757 26%" | 8232 %] 34%"
10%" BA4{ 1B%" 1926, 7| 28%" ¥ 32,5_:_;‘;% 34"
10747 | - 859 18%" 19467 2674 [2:327%5H 344"
11" 874 f 19° 196675 27" |- 32995 357
11%" ga8~1 19%" 108485 27% | 3921.4] 35%"
N Ya” 803+ 19%" | 20085 27w '3344:,,;;,;1_351/.7 60
11%" 9187-] 18%" 202243 27%” ‘33865 35%" 4835154
111" 933 .| 19%" | 2042 27w S 35T 491022
118" | . 048 | 19%" | CO618%d 27%" 35%"
113" 983, 7 1937 | 2089 27%" a5%" it
117" | 9787 19%° | 210B4¥ 274" 35%"
127 Q04 | 207 21208 287 | 3479 36
121" 1008 | 20%” | 21337 28%" [.-3802.7% 36%"
aVa” 219 12Va” 1025, | 20~ | 215@%{ 28%~ | 3528+s 36V”
434" 2287 | 12%” 1040 || 20%" | 2179%¢] 28%" [ 3548 i| 36%"
AV 237 12V2" 1058 | 20ve" | 2198, 28v%e” | 3B71 | 36v2” | &110:i4
455" 247 - | 12%” 1071 0% | 22TB¢:] 28%° |.-3694 4 38%" | 51350
4%" 256 129" 1087 | 20%" | 2036-4] 28%" | 3616+, 36%” | BI160WH
474" 266..- | 12%" | 1103 /| 20%" | 225837 28%" l:-3639 xf 3874 | 51852
5" 278 13" 1119 [ 217 22784 29" [.:3ee2yy 37V . 52107
54" 2865 4f 13%” | 1185°%] 214" | 229873 29%" [.3886+y 3T%" | ~5208%%
5a” 258 13V | 11511 21~ | 2318y 29" [L3708-%] 37w%” -525;13';-‘@,
5%" 30675 13%" | . 1164:| 21%" |. 2338k 29%" |1:3732%4 37%”" | 528675
5%" A7 13vaT | 1183w 21" | - 2359%] 29vp" | 33755 37ve” | B3N
6% | -327-.| 13%° | 1200 215" {23708 209 [3F7B.7| 37%" | 634N
%" 338" | 13" 1216 | 21%* | . 240045 29%~ | ~3801#] 37%" | 53625{
5%" 348 1] 13" 1232 217" | 2420, 297" | 38254 37" 5337.2%
8" 359 14" 1248 °.) 22” _2aa1is] ao” . 38480 '} 38”7 541§
614" 370. 14" 1866, | 22%" | 24614% 304~ | -BB71;] 38w 54385
6ve” 38tnei| 4%~ | 1@B2.+| 22va” | 2462w 30%" |- 13895k 38%”
3027~ | 1a%- | 1299 2% | 2502%5| 30%” | ‘89185 36%"
1ave” b 131635 22V [ 25238 30w |- 38ve”
189" | . 1333| 228" | .2a84efl] 30%° 36%"
4% | -1849 5. 22%~ | 2oediH 30%” 3ed”
147%" 13675 22%° | 2885%H] 30%” 38%"
15" 1384 1| 23" 26083 31” 39"
5" | 1401, 23%" | - 26204 314" EEY
15va" | 14187, 23%" | 2648484 31wa” 38va"
153" 233" | "2689% 31y 39%”
152" 23w’ | 2690 [ 31%” a9vz"
1584" 700 23%” | 27hiAt| 31%° 38%"
155" BT 23%" | 2razdd] 21" 30%"
15757 S057%| 237" | 2758wy 31%" 397"
16 6235 24" 2775+~ 32" 40"

Fibergias® Tank
for Fuel Storage

Calibration Chart”

How to properly gauge your
tank:...

Underground storage tanks reguire
periodic measurement 1o gaterming cur-
rentinventory level, Usingthe proper
meihods when gauging your tank’s con-
tentg willingure the moat accurate reading
andinsure that you de not darmage your
1ank, Tha follawing procadure should be
followed whenever you use & gauge stick
ta determine the amount of product that is
in your 1ank;

1. Use a wood dipstick with arubber or
nylontip, Meteallic dipslicks are not
recommended. This will insura that fre-
quent tank gaugings or an accidental
dropping of the gauge stickinto the
tank will not damagae the tank bottom.

2. Always gauge your tank atthe filf port.
A tank bottorn protector plate has been
insla“ed Under ".:.-. —nst e At
the tank.

3. Slowly fower yau
{ilt portunti it totk
Neverlree gropt
can resuitin inac
e to product §)
pingcan afsores
damage and fan

4, Remove yourdir
the product level
gauge stick.

Water Paste Do
To detectwater intl
water detection pat
etroleum equipMen: e ruuna.
owever, some waler datection paste
cannol dawect antifraeze mixtures. If
anlifreeza mixtures are used for the cavity
manitoring fivid, the following product Is
capable of detecting water or antifreszo
{brine or up to 50 parcent glycol) solution
inthe tank water bonome:
WATER FINDER
#7686-1870
DAYCO/NATIONAL
Dayton, OH
(513) 226-5879

Cautlen

Pressurized deliveries are not recom-
mended. If the delivery vehlcleuses
pumps tafill the tank, install overflll shut-
off equipmentinthe tank angtruckto pre-
ventthetank irom being overfillad. Over-
filling the tank under prassure will
damage the tank even if the tank vent
iz unrestricted.

For Mods! DWT-2P double-wall ;
tanks only, the annular apace
capacity foc thistank (s 1,360

guilons.

QWENS
CORNING



Modej: DWT-2 20,000 Gallon Tanks {10 Ft. Diameter) (Actual Capacity 20,168 gal)

ons® Dipstick | Gallans?| Dipstick |. Gl
80y," | 145835 88y
80w | 1a529.:] ggw”
B80%" 1488415 88%”

Oipstck | Gallori-| Dipsiick | Gallori ;| Olpstick | Gallans| Dipsick Gsllori'"{ Dipstick
404" 5848 [, 484" 7545-| 56%" 9297 | 64" | 11067 724"
40va" | 5878 .| 4Bw" | 7572 | SB%” | 8325 [ 4w | 11085 72W”
40%" | 5801+ 484" 7599;:] 563" | 9353 -| B4%” | 11123°| 2%
TTa0ve" | 59261 agwe” 7626 1| 56Vs" | DAHO | B4ve | 11150 72ve” 80%" | 14580:4 88w~
40%" | 5953 4BY," | 7653 .| E6%" | 9408 .| 64% | 11178, 72%" B0%” | 14606..| 88%"
 40%" | 5978 | 48%7 | 7680 .| S6%" | 9436 | 84%" | 11206, 72%” | 12850 B0 146317 8E8W"
L A0%" 6004 ..[ 487" 7707 (| G&l4" 9483 { 64%” | 11233, 72%%" 1297741 80%" | "14857i] Ba7,”
AN 6030} 49~ 7735 3| 57" 8481 : 65" 11260 737 13004, 7] 81" "j4682.] 89"
[ atig” 8058441 agig™ 77627 S7Y 9615 | 65%" | 11288 .| 73%- | 190313 B1%" | 14708:q B0%°
41w | BOB2N|"48W" | 778937 B7va" | BB4B.:| 65%" | 113164 73" | 13057a| B1ve" | 147338| B9%"
6108:;] ~ 453" 781845 | 57%° | O674.7| 65% | 110A3.4] 735" | .130B4Ly B1%" | 147584 S9%"
6135y g1 | 7843 4] &7%" | G601..] 65%" | 113704 73ve” | A31307] B1ve” | 14784 @9
8181.4;]  angy” 78705 57%" | 0689 .| B5% | 11358, 73%" | 131384] B1%° | 148085, 89%"
6187.h( 49%" | 789874 S7%" | 9657 .| 65%° | 11485y 73%~ | 13165¥%| ©1%” |. 148367 BS%"
8213%:[ 497%7 | 7925°: 57" | 9eB4. | 68%" | 114531 7% | 131915, B1%" | 14880 B89%"
6239,. [ 50~ 79527 1| 58" 9712 | 66" 1148030 74" 132187 s&e” 148852 90~
JA2%" | 82685 507 | 7979.-] BB%" | 974 | 6B%” | 11508i;| 7a%’ |.13245. B2%" | 14911%| 90%"
a2V | 62920yl BOva" | BO0O7| O8%” | 9767..| 66%" | 1153biy| 74v” | 1327Ts B2%" | 148363 90%”
¥ 42%" | 6318:r| 503" | 6034:,| 68% | 6795 | 66%" | 115634] 74% " | 15298 B2%" | 14961%| S0%”
421" 633401 Eo1p” 8061 58%" 9823:.:) BBYz" | 115985 7aver | 1332Gud] 821w | 149885 90w
; 4284” 6370:.4 80%," 8088 58%" 9850 { 66%" | 16184l 745" -;11‘35,@ 823" | 150%LE S0%”
42%" | B39T.i] S0%" | @116.7] 58%" | 0B76 | 66%" | 116455 74%" | 18378%] B2%’ | 150379 90%"
4247 | 6423 Sp7E” 814537 58%" | 9906..1 66%" | 11673 7474 B2%4" | 15062% 90%”
43 6449 .| 51~ 81707 59" 9934 .{ 67" 1700 757 83" 150878 83
4315" | 647647 51" 8198 -| 58%" | 99GY-] 674" | 11727 75%" 83y | 151123 91%”
43%" 650244 m1vav 8225, ;| Sow” O0BG | 67%" | 1175853 75" Bava” | 131374 S1w’
43%" | 6528iri B13" | 8252 .| B9%" | 10017.| 67%" | 11623 75%" 83%” | 151825 91%”
y_43Ve” | G58Sun{ 81w | 8280 | 59ve" | 10084 | 672" | 1181Q%| 757" 83vz" | 15187%H 91%"
. 435" B581uu| 513" 8307, | 59%" [ w072 67%" | 1183% 75%" Ba:| 83%" | 152124 915"
- 43%" |- B8O 51 8334 ] 58%" | 10100, | 67%~ | 11864% 78%" | 13590 63%" | 152375 91%"
A" | B34, 5177 | 83627 59% | 10127- 67%" | 198924 755" | -vabtin| B3%° | 1526%%| 91%"
44" BE61:5] B2 8388.-| 60" 101557 88% [ 17919%f 76" ‘1364355 B4* 152863 92”
o 44%" GBATHH 524" 8417 | 604" |.10183..) 68" | Y1946)] 76" |.13688%| BAw” | 1S3TWH| 924"

aava" 6214 ;| B2w Bads. - | 60%" | 10210 6B%” | .1T9Z4{ 76w~ | 13696%( 84w [ 15338 e2w®

da3p” 8740+.| B23," 8474:.) 60%" | 10238 | 68%" | 12007 7e%” [, 137227 843" | 183614y 82%”
g 4eve” | B7675ir] 52v27 | B84BB. | 60Yz" | 10268 | 68%2" | 100284 78ve" | 13748;,] B4ve" | 15385:;| 92%"
a%" | 8794 -] 829" | 8526 | 60%° | 10293 | 6B%" | 1205817 76%° |.13775.] Ba%" | 15410%] 02%"
44%" | 6820 | 5254 8554 (| 0% | 10321 | 68%" | 12083:| 78%” |- 1380%%| 843" | 154353 52347
- 44%" | 984771 Bargn 8581 | 607" | 10349 | e8%" | 121105[ 76%” | 13822y 6a% | 15459 924"
45" 8873..| 53~ 8609 -| 61 10376 | 69" 12138 77 [rossar] as” 1540455 93°
45%" | ©300-:) 53" | B606.-| B1% | 10404 | 69%" | 12185 77%" |.190804| BS/h | 155089 954"
45%a" | B927.3)) "B3Va" | BE64 (| B1va" | 10432:| 60Va” | 12182F| 77%" |.130087%| 65Va" | -1553%H| 9av”
L 45%" | 6863 s3g” 869T..| 61%" | 10458:| 89%" | -12219&] 77% | 139322y 85%" | 155575 93%"
ASVa” | 89807 3ot | @718y 61" | 1048%- | 68ve” | 1224755 77ve" | 11a956s| B85%%" | 155823 93ve”

A55L" 70075,_ 53%e- B‘fds 3151@" 10816:] 694" 122]'&? 773" 13985.g BS34” 15803‘;: 935"
4" | 7Q3474] B3 | 8774, | 613 | 10542.| 60%" | 1230%e| 77%" | 140%E| B5%” | 16631 93%”

i 45%" 708044 5375" 880% " 61%” [ 10570..| €9%" .| 12328 77%" | 1403737 85%" | 156553 934"
46" 7087 54" 8829, | 62" 10508, 70" 12355{,] 78" 14063.1] 867 15679 94"
48%" | T4 - TEay BE58 ~{ 62%" | 10625. 70%” | 12383+ 781" | 140889.] 86%" | 15704.] 94%" | 17187
_48v" | TVl " 5ava” | 8884, | 62%” | 10853.| 70%" | 12410%| 78v%” | 141157 B6%” 1572&§W 17203}
_46%" | 7168 BA%" | 80kt | 62%" | 106811 70%" | 124373 0% | 1a14&hy| 66%" | 167884 94%" | 1
-_A6Ve” | 71987 T5dTa" | A93D | 62ve” | 10708 70Va’ | 1248478 78V~ | 14167i4| B86Va" | 16776w] 9ava” |- 17245
48%" 7221".| 84y~ | B98B,.| 62%" | 10736.q 70%" | 1249%4| 78% | 14183 B6% | 15600: 94%" |.1726
Aev” | 7248.. 543~ | B9G.Y| 62% | 10763+ 70%" | 12518k] 7g%a | 142197 86W" | 1582544 @4%” |1
i 457" 7275 1 BaTa” 8022~ 627" | 1079%.:] 70%" | 125467y 7875" | -14245:] 86l | 1584d:l Baly” |- 17317
Eha7” 7302 11| 58" G045 | 637 16818 71° 125727 79" TAZ7TTE] 877 | 15873 95- 1
47%" 7328 | 854" | @OFT.;| 634" | 10846.| 714" | 12699.i] 794" | 1A297a| 87" | 16897y 98" | 1
47va" 73585 55,7 9104 5] 63va" 10874, 71%” 12627 79%” 1432371 B87T%" 159295y 98w~ | 1737
AT | 738 - Beay | G131 63% | 10902, 71% | 12664 76% | 14349 B7%" | 16846cq SSW- | 1739
_Arn” | 1405 T 55w | D189 5] Gave” | 10888-] 71%" | 12081 7over | 14745 B7ve" | 15868 95" |- 1741
_AT%" | 7487 Seeer | 91875 63%° | 10857-7 71%" | 12708.] 79%" | 14400R] B7%" | 15893 o5%" }:17
A7 | 7464 T SEv | S21B - 54 719" | 12735+ 79% | ja42€i{ 87%" | 180173 95%~ | 1I%
&, 4774" 7491 . ol Bg7ew 02427 123 71 127620 7977 T44525 877 [ 160403 954" |17
48" 75181 55~ G270.2% 110403 72" 122@", 80" 14‘4""7:7%2;‘-| ag" . 1608439 96" <17
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D\\H‘-z 20,000 Gallon Tanks (10 Ft. Diameter)

(Actual Capacity 20,168 gal)

s Dipstick rGEﬂﬁh

& ]i NG
Dipstick {3 ons’,

AR

104'%%" .;1;1,8;7.54;-’,5’- 112%" [eeen:
T T6aver A7 118%” RAe7i0. -
i 104%" |[IB7B0.. | 110%" Uparee.
T 104ve” [ABB05H] 112%" [Ni9738
10456 [w18B22 .4 112%" [54919745" -
Y 104%" [IB838.<] 112%” 519757
104%” 8856 112%" [519768
T 1087  EN8srs. G775
10545" pHIERBED
105%"  [448906 . i :
T05%" (94892371 113%" [,g;rrsszzl
105Y2" 1548939 ] 113%" [E09823
v RBAT772. 105%  [P518956 | 113%" |hpios3d
2 ,@41792 4 105% 7 |7aB972 | 113%" %‘_‘;1:3_:33_4‘
10574 113%" [{19855

£i7812 %

106"

114" [AMPABE

q7es3 s 10814" 20 | 1147 [«Mm’s-
{78733 106Va” [ 7o 114V HELOBEE -
17893:54 108%" {#IH9053 ] 1143;” |Hmo8ge;
7701377 106%:" RE908! 114" HR9805.
170337 106%” Hioped:{ 1123~ [HEI9E15-
2117953 | 106%" @egmoo 114%" 15
: 47873 7| 10674 [LAoN16 | 114%"
- B17903.1 1077 9131 | 118°
107%” 1£49147 | 115%”
107" 419162 | 115%”
T 10734 li19178 | 115%"
1 107ve” [418193 | 115%”
107%" [Bi19208 .| 115%"
107%"° [#e223 | 115%” 2
10774 kg;azaa T8 (520008
! ] 108" [RAHOS3 | 116”7 20018
£ E8168 | 108" (EtB268 | 11817 [E20g21
¢ Tw18188 -] 108w [iiig 116%" |{20029
1618207 | 108%" 116957 220037

1:18226 -

108"

1168Ye" [HE004S

18245 1

A

108%4"

| 1188 %Q;E._QD_SZ. i

,33264::

108%”"

163"

: 'ﬁ&ﬂﬂ 859,

T 108" T 1167%%"
13302' 109° [gm_fmm-, 117"
18321 | 109%" | 117%" | ;

109%" (19488 | 117%"
10734" [GA18368 | 109%" 19413 | 117%"
IOl [GABaTT | 108ve" pGaeder | 1177
: 56" FET8395 .] 109%" Midod: 11784
Bve” [TB414 | 100%" Jl0454
e [51p432 | 1087%%" [g19468 .
 {GIBABT~| 110”7  |RkiO:
#8469 Y 110" [44iBan5.
EFIB4B7 .| 110ve” 14119508,
[S6505 .| 110%" Hifas2s
fdgs24 | 110ve” [SHOB3S -4 118W”
Fane5az. | 110%" (0389548 -| 118%" Hy20;
TEOGR0 | 110%" [410561 | 118%" 0152
218578 7] 110%" (9574 | 1187 R20156
THO596 | 111" |%¥9687 | 119" [R20159
718613 | 111%" [6010600 1| 119%” 20162
IiMB831 | 111%” |,-.1£s13_.:. 118%*" |%20185
3 SH8649 (| 111347 1549625 | 119%" 20168
e, 1018666, [ 111%" [#19638
56" 118856 | 111%" 339650
03%" [:18701 | 111%" |;19662
evifol 18718 | 111%" [19674 |
4%08¢ |218736 | 1127 [79687 |
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SERVICE CENTER DIESEL

XERXES / CENTURY CAST ™
Dipstick Calibration Chart for 12,000 Gallons Storage Tanks-

e ds
r; L&/
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DIPSTICK ‘ A mipsTicK [S5) mpsTiCK DIPSTICK |3 DIPSTICK |
READINGS | §:| READINGS 2| READINGS): READINGS READINGS | ;

o | 6 1" 13" 19 %" 26" 32 vy [l
%" 6 %" 13 %" 19 %" 26 %" 32 5"
W 6 %" 13 v" 19 %" 26 1" 3D %
e 6 %" 13 %" 19 %" 26 %" 32 %"
V%" 7" 13 %" 20" 26 %" 33"
8" 7 %" 13 %" 20 %" 26 5" 33 16"
" 7 v 13 %" 20 %" 26 %" 33 %"
%" 7 %" 13 %" 20 %" 26 %" 33 %"

1" 7 %" 14" 20 %" 27" 33 %"

1 %" 7 %" 14 %" 27 %" 33 %"

1%" 7 %" 14 %" 27 " 33 %"

1 %" 14 %" 27 %" 33 %"

1 %" 14 %" 21" 27 1" 34"

1 54" 14 %" 21 %" 27 %" 34 %"

19" a " 14 %" 21 " 27 %" 34 %"

1 %" 8 %" 14 %" 21 %" 27 %" 34 %"

2" 8 " 15" 21 1" 28" 34 1"

2 %" 8 5" 15 %" 21 %" 28 %" 34 %"

2 % 8 3" 15 %" 21 %" 28 " 34 %"

2 %" 8 %" 15 %" e 21w 26 %" 34 %"

2 1" 9" 15 %" i 22r 28 %" 35~

2 %" 9 %" BT 15 %" ol 22w 28 5" 35 %"

2 94" | 9w gos || 15w i 22w 28 %" 35 %"

2w Eiiel  owe [Hugrsy| 15w i 22w 28 %" H 35 %"

3 |diien|  ewe [LBer] 16 G4TE| 22 v 29" " 35 "

3w [o o - owr [eiednl| 16w R 29 %" a5 %"

3y 8 9%" |uaiph 16 %" ] oy 29 15" 35 34"

3% | 9% |hepea| 16w 3935 22w 29 %" 35 7"

v |i 10" iierel 18w a08 . 23 29 v" 36"

3% |8 10 %" |88 1% [eitapd] 23w 29 %" 36 %"

3 %" 10w ol 16w [Bmdaod] 2swe 29 %" 36 1"

3% [EE 10 %" 1a5 16 % ‘ 23 %" 28 %" 36 %"

40 Jiigy 10 %" 17" 23 %" 30"

4w |47 10%" 17 %" 23 %" 30 %"

4w fhigss] 10w 17 wr 23 %" 30 1"

4%" 054 10 %~ 17 % 23 %" 30 %"

4% - 11" 17 %" 24" 30 %"

4 %" 11 %" 17 %" 24 1" 30 %"

4 %" 11 %" 17 %" 24 v 30 %" a7 %"

4 %" 1 %" 17 %" 24 %" 30 %" 37 "

5" 11 %" 18" 24 w" 31" a7 "

5 %" 11 %" 18 %" 24 %" 31 %" 37 %"

54" | 19 %" 18 14" 24 %" 31 %" 37 %"

5% & 11 %" 18 %" 24 " 31 %" 37 %"

5 %" a8 12" 18 %" 25" 3w ag”

5% |eipea| 12w 18 %" 25 %" 31 %" 38 %"

5 34" [0 12w 18 %" 25 1" 31 %"

5 %" 12 %" ; 18 %" 25 %" 31 %"

6" o] 12w [gasd| 190 liidra0| 25w 32"

6 %" A30 12w [Doesei] 10w [EREATE| 25w 32 "

6 " By 129 foeehe| 19w |RliTE 25 %" 32 "

6 %" {1l as 12 %" [Lora] 19w [ReizBod] 25w 32 %"

)
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BPSTICK DiPSTICK DIPSTICK DIPSTICK DIPSTICK DIPSTICK DIPSTICK |-

READINGS READINGS READINGS |: READINGS |- READINGS | " | READINGS }-
45 %" 52" 65" 71w | 78" 84 %"
45 %" 52 %" 65 %" 71 %" 78 %" 84 %"
45 %" 52 %" 65 1" 71 %" 78 v 84 %"
45 %" 52 %" 65 %" 71 1" 78 %" 84 %"
46" 52 1" 65 %" 72" 78 %" 85" |
46 1" 52 %" 65 %" 72 %" 78 %" 85 %" | 11899
46 " 52 %" 65 %" 72 W 78 %" 85 %" 3111408 +
46 %" 52 %" 65 %" 72 %" 78 %" 85 %" | 11417
46 v" 53" 66" 72 1" 79" 85 %" |.11426
46 %" 53 %" 66 " 72 %" 79 %" 85 %" [11435
46 %" 53 14" 66 %" 72 4" 79 w* 85 %" |11444 "
46 %" 53 %" 66 %" 72 %" 79 %" 86 7" | 11483
47" 53 " 66 %" 73" 79 " 86" | 11461 -
47 %" =53 %" 66 3" 73 %" 79 %" 86 " | 11470
47w 53 %" 86 %" 73 %" 79 %" 86 %" | 11478 .
47 %" 53 Uy 66 %" 73 %" 79 %" 86 %" | 11486
47 %" 54" 87" 73 v 80~ 86 w" | 11494
47 %" 54 %" 67 v 73 %" 80 %" 86 %" | 11503
47 %" 54 14" 67 " 75 %" 80 " 86 % | 11510
47 W 54 %" 67 %" 73 %" 80 %" 86 % | 11518 .,
48 54 %" 67 1" 74" BO %" a7 | 11526:"
48 %" 54 %" 67 %" 74 %" 80 %" 87 ¥6" | 11583
48 " 54 %" 67 %" 74 %" 80 %" a7 vt | L1541

" 48 %" 54 %" 67 %" 74 %" 80 %" 87 %" | 11548
48 1" 55" 68" 74 %" 81" 87 %" | 11555
48 %" .55 %" 68 1" 74 %" 81 %" 87 %" | 11562
48 %" 55 %" 88w 743" 81 %" 87 %" | 11569 .-
48 %" 55 %" 68 %" 74 %" 81 %" 87 %" | 11676
49" 55 1" 68 %" 75" a1 %" 88" 11582
49 %" 55 %" 68 %" 75 %" 81 %" 88 %" | 11589
49 %" 55 %" 68 %" 75 %" 81 %" 88 v | 11595
49 %" 55 7" 68 %" 75 %" 81 %" 88 %" | 11601
49 1" 56" .69 75 %" 82" 88 %" |- 11607 -
49 %" 56 %" 69 %" 75 %" B2 %" as %" | 11613
49 %~ 56 14" 69 " 75 %" 82 v 88 %" | 11619
49 %" 56 %" 69 %" 75 %" 82 %" 88 %" | 11624
50" 56 1" 69 %" 76" 82 1" 89" 11629
50 1" 56 %", 69 %" 76 %" 82 %" 89 %" | 11635
50 %" 56 %" 69 %" 76 " 82 %" 89 %" | 11640
50 %" 56 %" 69 V" 76 %" 82 %" 89 %" | 11844
50 %" 57" 70" 76 %2 83" 89 w" |. 11649
50 %" 57 %" 70 1" 76 %" 83 %" 89 %" | 11653
50 %" 57 " 70 %" 76 %" 83 %" 8O %" | 11657
50 %" 57 %" 70 %" 76 %" 83 %" 89 %" | 11661

‘51" 57 %" 70 %" 77" 83 1" 90* | 11665
51 %" 57 %" 70 %" 77 w" 83 %" 90 v~ | 11668
51 4" 57 %" 70 %" 77 v 83 %" 90 % | 11671
51 %" 57 %" 70 %" 77 %" 83 %" 90 %" | 11674
51 %" 58" 71" 77 %" 84" 90 %" | 11677
51 %" 58 %" " 77 %" 84 v o0 %" | 11679
51 %" 58 ¥4" 71w 77 W 84 W 90 %" | 11680
51 %" 58 %" 71 %" 77 %" B4 %" g0 %" | 11681

91" 11681
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Dipstick Calibration Chart for 6,000 Gallons Storage 1anks

DIPSTICK [oresmick DIPSTICK DIPSTICK | . DIPSTICK Inwsncx |mipsick
AEANINGS | Galtons REARINGS| Galtons |READINGS| Gallons AFADIMGS| Gallens |READINGS| Gallons JREADINGS| Gallons READINGS| Gallons
0" 0 6 1" 173 | 13" 491 | 19w a04 | 26" 1386 | 32w"| 1917 | 39 2479
%" 2 6 %" 178 | 13w 498 | 19 %" 912 | 26w | 1396 |. 329 1927 | s0w'| 2490
"W 3 6y | 183 | 13w 505 | 19 %" 021 | 26w | 1405 | 32w+ ] 1e3s | sewr| 2501
%" 4 6 %" 188 | 139" 512 | 19 %" 930 | 26%* | 1415 | 32w | 1940 | sew | 2512
1" 6 7" 193 | 13w~ 519 | 20 o390 | 26w | 1425 | a3 1950 | 39w | 2523
%" 7 7w 108 [ 13 %" 527 | 20w 947 | 26%" | 1435 | 33w | 1970 | sowr | 2534
3 9 7 v 203 | 13 %" 534 | 20w 956 | 26%" | 1445 | 33w | 1980 | 30%" | 2545
% 11 7 %" 200 | 13 %" 541 | 20%" 065 | 26%" | 1455 | 33%"| 1991 | 39%" | 2556
1" 13 7 v 214 | 14" 549 | 20" 974 | 27 1465 | 33w | 2002 | 40" 2567
1" 15 797 F 219 | 14w 556 | 20 %" 083 | 27w | 1475 | 33w | 2012 | 40w | 2579
1% 17 7 %" 295 | 14wr 564 | 20%" 992 | 27w | 1485 | saw| 2023 | 40w | 2580
1 %" 19 7 7" 230 | 14w~ 571 | 20%" | 1001 | 27% | 1495 | s3wme| 2034 | 40w | 2601
11" 29 g" 236 | 14 %" 579 | 21 1010 | 27w | 1505 | 34" 2044 | 40w | 2812
15" 24 8 %" 241 | 14%" 586 | 21w | 1019 | 27%" | 1515 | 34w {|--2055 | 40%" | 2623
19" 26 8 %" 247 | 14w 594 | 21w | 1028 | 27% | 1825 | 34wr| 2086 | 40w | 2634
1 %" 29 8 %" 253 | 14 %" 601 | 21%" | 1037 | 27%" | 1535 | saw-| 2077 | a0m | 2645
2" 32 8 " 258 | 15" Bog | 21w | 1046 | 28 1545 | 34w | 2087 | 417 2656
2 1" 34 8 % 264 | 15 w" 617 | 21%" | 1055 | 28w | 1555 | 3ase| 2008 | 41%” | 2667
2 1 37 8 %" 270 | 16 w" 824 | 21%" | 1084 | 28w | 1565 | 3awm | 2100 | 41w’ | 2678
2 %" 40 8 %" 276 | 15% | 632 | 21%° | 1073 | 28%~ | 1575 | s4w| 2119 | 41w | 2689
2 1" 43 g” 282 | 15%" 640 | 22" 1082 | 28w~ | 1585 | 35" 2130 | 41w | 2700
2 %" 46 g %" 288 | 15 %" 648 | 22w~ | 1091 | 28%" | 1595 | 35w | 2141 | wiwr | 2712
2 % 49 9 " 283 | 15 %" 655 | 22w~ | 1100 | 28%" | 1606 | 3sw| 2152 | 41w | 272
2 %" 52 9 %" 200 | 15 %" 663 | 22%" | 1110 | 28%" | 1616 | 35%"| 2183 | 41%m" | 2734
g 56 | 9w 305 | 16" 871 | 22%" | 1119 | 207 1626 | 35| 2173 | 42 2745
3 %" 59 9 %" a12 | 16 %" 679 | 22%" | 1128 | 29%" | 1636 | 35%"| 2184 | 42%" | 2756
3 1" 63 9 %" 318 | 16u” 687 | 22%" | 1137 | 20w~ | 1646 | 3swr| 2195 | 42w | 2767
3 %" 86 9 7" 94 | 16 %" 695 | 227" | 1147 | 29w | 1867 | 35%" | 2208 | 42%" | 2778
3 %" 70 | 107 330 | 16w 703 | 23 1156 | 20%" | 1667 | 36" 2217 | 42w~ | 2789
3 8 73 | 10 %" 336 | 16%" | 711 | 23w | 1165 | 20%" | 1677 | 36w~ | 2228 | 42%" | 2800
3 94" 77 | 10w 343 | 16%" 718 | 23w~ | 1176 | 20u~ | 1687 | 36w~ | 2238 | 42%” | 2812
3 %" 81 | 10%" 349 | 16%" | 727 | 23w | 1184 | 29w~ | 1ees | 3e%"| 2249 [ 42w | 2823
4" g4 | 10w" a6 | 17 736 | 23w | 1194 | 30" 1708 | 3ew~| 2260 | 43 2834
4 %" 88 | 10 %" 362 | 17 %" 744 | 23%" | 1203 | 30w | 1718 | 36% | 2271 | 43w | 2845
4 v g2 | tow~ a8 | 17 w" 752 | eawur | 1212 | sows | 1720 | 3w | 2282 | 43w | 2856
4% 96 | 10%" 375 | 17 %" 760 | 237~ | 1222 | 30w | 1739 | se%~ | 2203 | 43u%" | 2867
4% 100 | 117 | 381 | 17w 768 | 24" 1231 | sowr | 1749 | a7 2304 | 43w | 2878
4 %" 104 | 11w ags | 17 %" 776 | 24" | 1241 | 0%~ | 1760 | 37w~ | 2315 | 43%” | 2890
4% 100 | 11w 304 | 17" 785 | 24w | 1250 | so%" | 1770 | 37w | 2328 | 43 | 2001
4 %" 13 | 11%" 01 | 17 %" 793 | 2a%" | 1260 | 30w | 1780 | 37w | 2337 | 43w | 2912
5" 117 | 11w 408 | 18" 801 | 24w | 1280 | 31" 1791 | s7w [ 2347 | aa” 2923
5 %" 121 | 11 %" 414 | 18 %" 810 | 249~ | 1279 | 1% | 1801 | 37w | 2358 | 44w | 2934
5 %" 126 | 11 %" 421 | 18" 818 | 24%" | 1280 | atw | 1812 | aru-| 2369 | 44w | 2045
5 %" 130 | 11 %" 428 | 18%" 827 | 247 | 1208 | 1% | 1822 | arwm| 2380 [“44%~ | . 2058
5 1" 185 | 12v 435 | 18 %" 835 | 25" 1808 | 31 % | 1833 | 388" 2301 | 44w" | 2968
5 54" 139 | 12 % 442 | 18 %" 844 | 25%" | 1318 | 31% | 843 | 38w | 2402 | 44w | 2979
5 3 144 | 12w" 448 | 18" 852 | 25w | 1327 | 31w | 1854 | 38w | 2413 | aawr | 2080
5 %" 149 | 12 %" 455 | 18 %" 861 | 25%" | 1337 | 31w | 1864 | 38w | 2424 | 44 w” | 3001
8" 153 | 12 w" 462 | 19" 869 | 25%" | 1347 | 32 1875 | 88w | 2435 | 45 3012
6 %" 158~ | 12% | 469 | 19%° 878 | 255~ | 1356 | 32w | 1885 | 38%" | 2446 | 45w | 8028
6 1" 163 | 12 %" 476 | 19w~ 886 | 25%" | 1366 | 32w | 1896 | 38w’ | 2457 | 45w | 3035
6 %" 168 | 12 %" 483 | 10%" 895 | 25% | 1376 | 32%- | 1906 | 38w | 2468 | 45%" | 3050
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XERXES / chNTURY CAST"™
Dipstick Calibration Chart for 6,000 Gallons Storage Tanks

DIPSTICK DIPSTICK DIPSTICK DIPSTICK DIPSTICK DIPSTICK DIPSTICK _
READINGS| Galtons |READINGS| Gailons |READINGS| Gaflons [READINGS| Gallons JREADINGS| Gallons |READINGS| -Gallons JREADINGS| Gatlons
asw" | 3061 | s2¢ 3639 | 58w~ | 4200 | e5° 4728 | 71%" | 5207 | 78" 5615 | B4w" | 5927
455" | 3073 { s2w | 3650 | 58w~ | 4210 [ es5we | 4738 | v1w | 5216 | 7ewe| se22 | sam | 593
as5u” | a3o0ma | s2wur| 3681 | seur | 4221 | eswe | 47as | viwe | s224 | 7w | 5620 | BAw | 5036
asw" | 3095 | 52%- | ae72 | se % | 4231 | es%* | 47se | 71w | 5233 | 78w~ | 5638 | 84w | 5941
46" 3106 | 52w | 3683 | 597 4242 | 85w | 4787 | 72" 5241 | 78%" | 5643 | 85" 5945
46" | 3117 | s2% | 3604 | sow | 4252 | esw | 4r77 | 72w | s250 | 78w | ses0 | 85w | 5950
46w | 3128 | S52% ] 3705 | sow | 4263 | esw | 4787 | 72w | s2se | 7ewr | ses7 | sswe | 5955
4% | 8140 | s2wm | a71s | sowr | 4273 | 65w | 4vee | 7ew | s267 | 78w | 5664 | 85w | 5959
46 %" | 3151 | 53" 3726 | sow | 4284 | 66" 4806 | 72w | sevs | 79 5671 | 85%" | 5963
a6%" | 3162 | 53w | 3737 | som | 4204 | eswr | 4815 | 72w | s283 | vowe | sevv | s5w | soes
a6%" | 3173 | 53w | 38748 | 50u | 4304 | e6wr | 4825 | 72w | s22 | 7owc| 5684 [ 85% | 5972
467%" | 3184 | 53w | 3750 [ Ss9m" | 4315 | e6w%” | 4834 | 72w | sso0 | 7ow | 5691 | 6w | 5976
47" 3195 | saw" | arro | 60" 4325 | 66w | 4844 | 73 5308 | 79w | 5697 | 86" 5980
47v" | 3206 | sasm~{. a1 | 60w~ | 4336 | ec% | 4853 | 7awr | 5317 | 79%-| 6704 | 86 %" | 5985
47w | 3218 | sawe | 8792 | 60w~ | 4346 | e6%~ | 4863 | 73w | 5325 | 7am~ [ 5710 | sswr | 5989
47%" | 3220 | 53w | 3803 | eo% | 4356 | eswr | 4872 | vaw | 5333 | 7ow | s7i7 | Be%" | 5993
a7 v | 3240 | s4¢ 3814 | 60w | 43s7 | 67" ass2 | 73%* | 5341 | 8o 5723 | 88w | 5997
“arswe | 8251 | s4vwer | 3825 | 60w | 4377 | 67w | 4891 | 7% | s349 | sowr | s730 | sewr | 6000
4a7% | a2e2 | 54w | ~aB36 | eow | aze7r | evwr | 4v01 | 73w | sass | sowr | 5738 | sswr | 6004
47%" | 5273 | 54%" | 3846 | 60% | 4308 | 67%” | 4010 | 73w~ | 366 | sow [ 5742 | mew | 6008
48" 3284 | saw | 3857 | 61" 4408 | 67 %" | 4919 | 74" 5374 | sow | 5749 | 87" 6012
48w | 3205 | 54%" | -3868 | 61%" | 4418 | 67%" | 4920 | 74" | 5382 | BOwm" | 5755 | 87w | 6015
48w | 3307 | 54w | 3879 | B1w" | 4428 | 67%" | 4038 | 74w | 5300 | sowu~ | 5761 | 87w | 6019
8% | 8318 | s4% | 390 | 61%" | 4439 | 67%" | 4947 | 74% | 5398 | sowr | 5767 | 87%” | 6022
48w | 9320 | 55 3001 | 61%" | 4449 | 68" 4957 | 74w | 5408 | 81" 5773 | 87w | 6026
48%" | 3340 | 55" | 3911 | e1%" | 4458 | eswr | 466 | 7a%” | 5414 | siw- | s7ve | 87w | eo2e
a8% | 3351 | s5un | aoz2 | e1ue | 4460 | eswr | 4975 | 74w~ | sd422 | Biwe | 5786 | 87" | 6032
4B%" | 3362 | 55%" | 3933 | 61%" | 4479 | 68%“ | 4984 | 74%" | 5429 | 81~ | 5791 | 87 %" | 6036
49" 2373 | 55w~ | 3944 | e2” 4490 | 88w | 4004 | 757 5437 | 81w~ | 5797 | 88" | 6039
49v%" | 3384 | 55w~ | 3855 |-e2w | 4500 | 68%* [ 5003 | 75w | 5445 | s1%* | 5803 | 88w | 6042
40 %" 3396 55 34" 3965 62 %" 4510 68 %" 5012 75 %" 5453 B1 %" 5800 88 1" 6045
490%" | 3407 | ssw | 3976 | 62w | 4520 [ esw | s021 | 75w | 5461 | 1w | 5815 [ s8 % | 6048
49%" | 3418 | s6” 3987 | 62%" | 4530 | 69" 5030 | 75w | 5468 | 82" 5821 | BBY%” | 6050
49%" | 3429 { 56w | 3008 | 62w | 4540 | 69w | 5039 | 75%" | 5476 | 82w~ | 5826 | 88%" | 6053
49%" | 3440 | 56w~ | 4008 | 62w | 4550 | 69w~ | 5048 | 75w | 5484 | 2w | 5832 | 8B%” | 6056
49% | 3451 | 56%" | 4019 | 62%" | 4560 | 69%" | 6057 | 75%" | 5491 | s2%" | 5838 | s8%" | 6058
50" 362 | s6w".| 4030 | 63" 4570 | 69w | s088 | 76" 54090 | 82w | 5843 | 89" 6061
50%" | 8473 | 56%" | 4040 | 63w~ | 4580 | 69%" | 5075 | 76%” | 5506 | 82%” | 5849 | 89w | 6063
50% | 3484 | s6u” | 4051 | 63w | 4580 | 69%” | 5084 | 76w | 5514 | 82%” | 5855 | 89w~ | 6066
50%" | 3495 | sew- | aoe2 | 3%~ | as00 | s9w | so93 | 7ew | 5521 | s2we | sse0 | sowr | eoes
so0%” | 3506 | 57 4073 | 83w | ae10 | 70" 5102 | 76w | 5520 | @3¢ 5865 | 89 %" | 6070
50%" | 3517 | 57%" | 4083 | 63w~ | as20 | 70w | 5111 | 76%” | 5536 | 83w | 5871 | 89%” | 6072
50%" | 3528 | 57w | 4094 | 63w~ | 4630 | 70w | 5120 | 76%" | 5544 [ 83w | 5876 | 89%” | 6074
50%" | 8539 | 57%" | 4104 | 63%" | 4640 | 70w | 5129 | 76w~ | 5551 | 83w~ | 5881 | 89%" | 6076
51" 3551 | 57% | 4115 | 64~ 4650 | 7ow | s137 | 77t 5558 | 83w | 5887 ‘| 9o~ 8077
51%" | 3562 | 57%" | 4126 | 64w%” | 4660 | 70% | 5148 | 77w | ss65 .| saw~ | sso2 | 90w | se079
51%" | 3578 ) s7wr | a136 | eaw | ae7o | 70w | s155 | 77w | 8573 | eswe | ssor | sowr | eo0s0
51%" | 3584 | 57w | 4147 { eam | 4679 | 70w | 6184 | 77w | 5580 { 83w~ | 5002 | 90 %" | 6082
51 %" | 3595 | 58" 4158 | saw | 4se | 71* 5172 | 77w | 5587 | sa” 5907 | 90w | 6083
51%" | 3606 | 58u” | 4168 | 6am | 4609 | 71w | 5181 | 77w | 5504 | sawe | se12 | 90w | 6084
51% | 3617 | sawr | a179 | ean | azo9 | 71w | s190 | 77w | se0n | saw | se17 | s0%” | 6084
517 | 3628 | 58" | 4189 {eaw” | 4719 | 71%” | 5188 | 77w | 5608 | 84w | 5922 | 90w | 6085
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5,000 GALLON TANK IFARMERSVILLE DIESEL

PRIMARY TANK 80 " HIGH

4]

INCHES GALLONS INCHES GALLONS TNCHES GALLONS
0.125 iz 5.375 336 10.625 664
0.250 16é 5. 500 344 10.750 672
0.375 23 5.625 352 - 10.875 &80
0.500 51 5.750 359 11.000 &88

~ TOUEZS -39 5.875 3&7 11.128% £95
0.750 47 6.000 275 11.250 703
0.875 55 6.125 383 11.375 711
1.000 63 & . 250 391 11.300 719
1.125 70 6,375 398 11,625 727
1.280 78 & . 500 406 11.750 734
1.375 86 6.625 414 11.875% 742
1.500 94 6.750 422 12.000 750
1.625 102 6.875 430 12.125 758
1.750. 109 7.000 . 438.. 12.250 766
1.875 117 7.125 445 12.375 773
2.000 125 7.250 453 12,5800 781
2.125 133 7.375 461 12.625 TR
2.250 141 7.500 469 12.750 797
2.375 148 7.625 477 12.875 805
2.500 186 7.750 484 13.000 813

L 2.625 1864 7.875 492 13,125 820
2.750 172 8,000 500 13,280 828
2.875 180 8.125 508 13.375 83&
3.000 188 8.250 516 13.500 844
3.125 195 8.375 523 12.625 852
2.250 203 B.500 531 13.750 859
3.375% 211 8.625 5329 13,875 B&7
3.500 219 .8.750 547 14.000 875
3.625 227 8.875% 555 14.125 883
3.750 234 2,000 563 _ 14.250 891
3.875 242 9.125 570 14.375 BO8
4.000 250 9.250 578 14.500 906
4,125 258 9.375 586 14,625 914
4.250 266 $.500 594 14.750 922
4.375 273 9,625 602 14.875 930
4.500 281 $.750 609 15.000 938
4,625 2R9 9.875 617 15,125 945
4,750 297 10.000 &25 15.250 953
4,875 305 10.125 633 15.375 961
5.000 313 10.250 &4l ' 15.500 6%
5,125 320 10,375 648 15.625 977
5.250 - 328 10.500 656 15.750 984

PAGE 1 OF 6
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5,000 GALLON TANK

PRIMARY TANK 80 " HIGH
INCHES GALLONS INCHES GALLONS : INCHES GALLONS
15.875 992 21.125 1320 26.375 1648
16.000 1000 21.250 1328 26.500 1656
16.125 1008 21.375 1338 26.625 1664
16.250 1016 21.500 1344 26.750 1672-
16.375 1023 21 .625 1352 26.875 1680
16.800 1031 21.750 1359 27.000 1688
16,625 1039 21.875 1367 27.125 1695
16.750 1047 22.000 1375 27.250 1703
16.875 1055 22.125 1383 27.375 1711
17,000 1063 22.250 1391 27.500 1719
17.125 1070 22.375 1398 27.825 1727
17.250 1078 22.500 1406 27.750 1734
17.375 1086 22.625 1414 27.875 1742
17.500 1094 22.750 1422 28.000 1750
17.625 1102 22.875 . 1430 28.125 1758
17.750 1109 23.000 1438 28.250 L1766
17.875 1117 23.125 1445 28.375 1773
18.000 1125 23.250 1453 28.500 1781
18.125 1133 23.375 1461 28.625 1789
18.250 L1141 23.500 1449 28,750 1797
18.375 1148 23.625 1477 28.875 1805
18.500 1156 23.750 1484 29.000 1813
18,625 1164 23.875 149% 29.125 1820
1B.750 1172 24.000 1500 29.250 1828
18.875 1180 24.125 1508 29.375 1836
192.000 1188 24 .250 1516 29.500 1844
19.125 1195 24.375 1523 29.625 1852
19.250 1203 24 .300 1531 2%9.750 185%
19.375 1211 24.625 1539 29.875 1867
17.500 1219 24.750 1347 30.000 18753
19.625 1227 24.875 1555 30.125 1883
19.750 1234 25.000 1563 30.250 1821
19.875 1242 25.125 1570 30,370 1898
20.000 1250 25.250 15783 30,500 1906
20.125 1258 : 25.375 1586 30.625 1914
20.250 1266 25.500 1594 30.750 1922
20.375 1273 25.625 15602 30.875 1930
20.500 1281 25.750 1609 31.000 1938
20.625 1289 25.875 1617 31.12 1945
20.75%0 1297 26.000 1625 51.250 195%
20.875 1305 26.125 1633 31.375 1961
21,000 1313 26.250 1643 31,500 1969
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Coantsinment Bystama Ing.

A 8UBEIDIARY OF HOOCVYER OROUP INCL

P.O. BOX 396

SEVERNA PARK, MARYLAND 21146

410-987-3800  B800-777-2823  FAX 410-987-3890

5.,.000 GALLON TANK
“PRIMARY TANK 80 " HIGH

INCHES GALLONS INCHES GALLONS - INCHES GALLONS
31.625 1977 36.875 2305 42.125 2633
21.750 1984 37.000" 2313 42.250 2641
31.875 1992 37.128 2320 42 . 37% 2648
32.000 2000 37.250 P38 42 .500 2656
32.12% 2008 37.375 2334 42.6725 2664
32,250 2016 37.500 2344 42,750 2672
Z2.375 2023 37,625 2352 42.87% 2680
22,500 2031 37.750 2359 43,000 2688 .
372.625 2039 37 .875 2367 43,125 2695
2 .7R80 2047 28.000 2375 43.250 2703
22.875 2055 3B.125 2383 43.375 2711
33.000 2063 38.250 2391 43,500 2719
33.125 2070 38.375 2398 43.625 2727
33.250 2078 2B.500 2406 43.75%0 2734
33.375 2086 IR, 625 2414 43.8B75 2742
33.500 . 2094 38.750 2422 44000 2750
33,625 2102 38.875 2430 44,125 2758
3Z.750 2109 39.000 2438 44,250 276E
33.875 2117 39.125 2445 44.37% 2773
34,000 2125 ‘29,250 2453 44,500 2781
24,125 2133 39,375 2461 44 .625 2789
34 .250 21414 39,500 2469 ‘ 44.750 2797
34.375 2148 39,625 2477 44.875 RROS
34 .500 2154 39.750 2484 45,000 2813
34.625 2164 39.875 R492 45,125 2820
34.750 2172 40,000 2500 45,2580 2828
34.875 2180 40.12% 2508 AS 375 2RI
35,000 2188 40,250 2516 45.500 2844
35,125 2195 40.375 2523 45.62% 2852
35,250 2203 40.500 2531 45.750 2859
35.375 2211 40.625 2539 45 . R75 2867
35.500 2219 40.750 2547 46000 2875
35.625 2227 40,875 2555 46,125 7883
35.750 2234 41.000 2563 46.250 2891
35.875 2242 41.12% 2570 '46.375 2898
346.000 2250 41.250 2578 44 .500 2906
36.125 2258 41.375 2586 46 625 2914
36.250 2266 41.500 2594 ‘46 .750 2922
X6.375 | 2273 41.625 2602 46,875 2930
36.500 2281 41.750 2609 47.000 2938
36.625 2289 " 41,875 2617 47.125 2945
36.750 2297 42 .000 2625 47 .250 2953
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Contalnment Bystama Ino.
A BUDEITIARY OF HOOVER GADUPR IKG

P.C. BOX 396
SEVERNA PARK, MARYLAND 21146
410:987-3800  BOD:777-2823  FAX 410-987-3890

5,000 GALLON TANK

PRIMARY TANK 80 " HIGH

INCHES GALLONS INCHES GALLONS INCHES GALLONS
47,375 2961 52.625 3289 , 57.875 3617
47 .300 2969 - 52.750 297 58.000 Fe625
47.625 - 2977 : B2 . 875 .. 3305 58.125 I6ET
47.750 2984 . 53%.000 3313 58.250 3641
47 .875 2992 53.12% 3320 58.375 3648
48000 3000 53.250 3328 58500 36586
48.125 3008 53.37% - 3336 58.5625 3664
48,250 2016 53.500 3344 58,750 3472
48,375 3023 53.625 3352 58.875 3680
48.500 3031 53.750 3359 59,000 3688
48.625 3039 53.875 33467 59.125 34695
48.750 . 3047 54000 3375 59,250 3703
48.875 - 3055 54,125 3383 52.375 3711
49 000 3063 54,250 2391 59.500 3719
49,125 3070 , 54.375 3398 59,425 3727
49,250 -+ 3078 54,500 3406 59.750 3734
49375 . 3086 54,625 3414 59 .875 3742
49.500 3094 - . 54,750 3422 £0.000 3750
49,625 2102 54 .875 2430 _ 60.125 3758
49,750 3109 55,000 I430 40.250 3766
49,875 3117 55.125 3445 60.375 3773
50.000 3125 55,250 3453 60,500 3781
50.125 3133 55.37% Z461 : &60.625 3789
50.250 3141 55.500 3469 60,750 3797
50,375 3148 55.625 3477 &0.875 3805
50.500 3156 : 55.750 Z484 : 61,000 3813
50.625 X1é4 5E5.875 3492 A 61.125 3820
50.750 3172 56.000 3500 61.250 2828
50.875 3180 56.125 3508 61.375 3836
51.000 3188 56.250 2516 61.500 3844
51.125 3195 56.375 3523 61.625 3852
51.250 3203 54 .500 3531 61.750 3859
51.3758 3211 56.625 35379 61.875 3867
51.500 3219 56.750 3547 62.000 3875
51.625 3227 56.875 3555 62,125 3883
51.750 3234 57.000 3563 62,250 3891
51.875 3242 57.125 3570 62.375 3898
52,000 3250 57.250 578 &2 .500 3906
B2.125 3258 ‘57 .375 3586 &R .&25 3914
52,250 I2646 . §7.500 3594 62.750 3922
52.3875 I27Z 57.625. 3802 £2.875 3930
52.500 - 3281 57.750 3509 &3, 000 3238
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Contalnment Bystems Ing.
A BUBBIDIARY DF HODPYER QROUR THEC

P.C. BOX 386 '
SEVERNA PARK, MARYLAND 21146

410-887-3800 . BOO-777-2823 FAX 410-987-3880

5,000 GALLON TANK

PRIMARY TANK 80 " HIGH

INCHES GALLONS INCHES

63.125 3945 &8.375
43,250 3953 68.500
63.375 3981  6B.6P5
63.500 2969 68.750
63,625 3977 . 68.875
63.750 3984 69.000
63.875 39972 6$9.125
64,000 4000 69.250
64,125 4008 £9.375
64 .250 4016 69,800
64,375 4023 69.625
64 .500 4031 69.750
64,625 4039 49.875
&d.750 4047 70.000
4 .875 4055 70.125

T 65,000 4063 70.250 .
65,125 4070 70,375
65.250 ° 4078 70.500
65,375 4086 70.625
65.500 4094 70.750
65,625 4102 70.875
65.750 4109 71.000
65,875 4117 71.125
66 . 000 4125 71.250
66.125 4133 71.378
66,250 4141 71.500
66.375 4148 71.62%
66,500 4156 71.750
66.625 4164 : 71.875
66,750 4172 72.000
66.875 4180 72.12%
&7.000 4188 72.250
67.125% 4195 72.375
67.250 4203 72 .500
67.375 4211 72 . 625
67.500 4219 72.750
67.625 4227 72.875
&7.750 4234 73,000
&7.875 4242 73125
68.000 47250 73.250.
68.125 4258 73.375
68

. 250 4266 73.500

FAGE 5 OF &

GALLONS

e en -

INCHES
73.625
73.750
73.875
74.000
74.125
74.250
74,375
74.500
74.625
74.750
74.875
75.000
75.125
75.250
75.375
75.500
75.625
75.750
75,875
76.000
76.125
76.250
76.375
76 . 500
76.625%
76.750
76.875
77.000
77.125
77.250
77.375
77.500
77.625
77.7530
77.875
78.000
78.125
78.250
78.375
78.500
78.625
78.750

GALLONS

R
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Conteinmeant S8vetamsa Iine,
A SUBSIDIAAY OF HOOYER A OUPR IVHG.

P.0O. BOX 306
SEVERNA PARK., MARYLAND 21146
 410-987-3800  800-777-2823  FAX 410-987-3890

5,000 GALLON TANK
PRIMARY TANK BO " HIGH

INCHES GALLONS

- .- [P .

78.875 4930
79,000 4938
79.125 4945

79.250... . 49532
79.375 4961
79.500 4969
79.625 4977
79.750 4984
79.875 4992
80.000 5000

PAGE & OF &



Gontawwﬂent inc.

P.O. Box 398

SEVERNA PARK, MARYLAND 21146

'GALLONS

—— pa e P S

ToBE EATLON

Ve
Vet
3/3
Ghs™
TANK R

PRIMARY TANK 80 " HIGH

INCHES
5.600
5.625
“5 . 750
6.875
6,000
6.125
8.250
6,375
6.500
5,625
€.760
6.875
7.000
7.125
7.250
7.376
7.800
7,825
7.750
7.875
8,000
8,125
B8.2B0
8,376
8,500
8,626
8.760°
8.876

-8.000
9,125
89,250
8.375
9.500
9,625
9,750
9,875

10.000

10.125

10.250

10,375

10.500

PAGE 1 OF 08

GALLONS

kDS B Y. v v -

128
130
131

7o,

- ; ﬁ%’ = d.628
= dyi2s Mt
= 0 250 Yy =0 770 ﬁ?E%
= 0.375 g = 0875 440 05780
0. 376 800-777-262;
FAX 410-987-380i
v : g s
FARMERSVILLE GAS
INCHES GALLONS
10.626 133
10,750 134
10.875 136
11.000 138
11.126 139
11,250 141
11.375 142
11.500 144
11.625 145
11.760 147
11,875 148
12,000 150
12,125 1562
12,260 183
12.875 155
12.600 156
12.625 158
12,760 168
12,878 161
13,000 163
13.126 164
13,250 1686
13,376 187
13,500 169
13.625 170
18.750 172
13,875 173
14,000 176
14.125 177
14.260 178
14.375 180
14,500 181
14,625 183
14.750 184
14.875 186
16,000 188
15,125 189
15,250 191
15.375 182
15.600 194
15.625 1856
16,760 197




1000 GALLON TANK

FRIMARY TANK 80 " HIGH

INCHES GALLONS INCHES GALLONS : INCHES = GALLONS
198 21.1256 284 26,375 330
200 21.250 268 26,500 331
202 21,375 267 26.625 333
203 21,500 269 26,750 324
205 21,8625 270 26,876 336
208 21,760 272 27,000 338
208 21,875 273 27,125 339
209 - 22,000 275 27.260 341
211 224125 277 27,376 342
213 22,260 278 27,500 344
214 22.376 280 27,625 345
216 22,500 281 27.760 347
217 22,8625 283 27,875 348
219 22,750 284 28.000 350
220 22.875 286 : 28,125 362
222 23,000 ‘288 28,250 353
223 23,125 289 28,375 355
226 23,250 281 28,500 356
227 23,375 292 28,825 358
228 23.500 284 28,750 359
230 23.625 295 28.875 361
231 23,750 297 28,000 363
233 23.875 2498 29.125 364
234 24.000 300 28.250 366
236 24.126 302 29.375 387
238 24,250 303 298,500 3689
239 24.376 305 29,6825 370
241 24,500 306 29,7560 372
242 24,625 308 ' 29.875 373
244 : 24,750 309 30,000 376
245 24 .8756 311 30.125 377
247 : 25,000 313 30,250 378
248 26,126 314 30,3175 380
20,000 250 26.250 316 30.500 381
20.125 252 26,375 317 30.625 383
20,250 253 . 25.500 319 30,750 384
20,375 255 25.626 320 30.875 386
20.600 256 25,750 322 31,000 388
20,625 258 26,876 323 31,125 389
20,760 269 26,000 325 31.260 391
20,8756 ¢ 261 26,125 327 31,375 392
21,000 263 26,250 328 31.500 394

PAGE 2 OF 06




1000 GALLON TANK

PRIMARY TANK 80 " HIGH

INCHES GALLONS INCHES  GQALLONS INCHES GALLONS
31,625 396 36,875 461 42.125 527
31,750 397 37,000 463 42,250 528
31,875 398 37,125 464 42,375 630
32,000 400 37,2350 . 468 42,500 531
32,125 402 37,376 487 42.625 533
32,250 403 37,500 469 42,750 534
32,376 405 37.625 470 42,876 536
32,600 4086 37,750 472 43,000 538
32,825 408 87,876 nE 43,125 538
32,750 409 38.000 476 43,250 541
32,875 411 38.125 . 477 43,375 542
33.000 413 38,250 478 43.600 544
33.126 414 38,375 480 43.825 545
33,250 416 38,500 481 43,760 547
33,375 417 38.626 483 43.875 548
33,600 419 38,750 484 44,000 550
33,625 420 38.875 488 44,125 552
33,760 422 39,000 488 44,250 . 553
33.875 423 39,125 . 489 44,375 555
34,000 425 38.250 491 44,500 5586
34,125 427 39,376 482 44,625 558
24,260 428 39,500 494 44,750 559
34,375 - 430 - 39,625 485 44.875 561
34,500 431 39.750 497 45,000 © BB3
34.625 433 39,875 498 45.125 564
34,750 434 40,000 500 45.250 566
34,875 436 40,125 502 45,375 567
1 35.000 438 40,250 503 45.500 569
35,125 439 40,376 505 45,625 570
35,250 441 , 40,500 506 45,750 572
35.375 442 40.825 508 45,875 573
35,600 444 40,750 509 46,000 575
35,625 445 40,875 511 46.125 - 577
35,7560 447 41,000 513 46,250 E78
35,875 448 41.125 514 . 46,375 580
36,000 450 41.280 516 48,500 581
36,125 452 41,376 517 46,625 583
36,250 453 41,500 619 46,1760 1 584
36,375 455 " 41,625 520 48.875 -+ 586
36.500 456 41,780 . 522 47.000 588
36,625 458 41,875 523 47.125 589
36,750 459 42.000 525 47,250 591
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INCHES

48,250
48,376
48.500
48,625
48.750
48,875
49,000
49.126
49,250
49,375
49.500
49.625
49,750
49.875
50,000
50,125
50,250
50,376
50,500
50.625
50,750
50.B75
51,000
51,125
51.260
51,376
51,600
51.626
51,750
51.875
52.000
52,125
52.250
52.375
52,500

[}

GALLONS

— v - WA -

1000 GALLON

PRIMARY TANK 80' " HIGH

INCHES
52,625
52,750
62,875
53.000
53.126.
53,250
53,375
63,500
53,625
53.760
53.875
54.000
54,125
54.250
54,375
154,500
54,625
54,750
54,875
86,000
BB.126
55,250
55.375
55,500
£6.625
56.750
55.875
56.000
56,125
56.250.
56.375
66,500
56,625
56,750
56,875
57.000
67.125
57,250
57.376
57.500
BE7.625
7,750

LT
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TANK

GALLONS

—— Pt

INCHES

58.375
‘589,600
58.625
59,750

- B9.875

60,000
60.126
B0.260
80,375
60,800
80.625
60.750Q
80.875
81.000
61,125
61,250
61.375
81.500
81.625
61.750
81.875
62.000
82.125
62.260
62.375
62,500
82.625
62,750
62,875
63.000

GALLONS

D e ]

772
773
775
777
778
780
781
783
784
786
788



I GAS

1000 GALLON TANK

PRIMARY TANK 80 " HIGH

INCHES GALLONS INCHES GALLONS INCHES GALLONS
63.125 789 68.375 865 73,625 820
£3.250 791 68.500 856 73.750 922
63,375 792 68.626 858 73,875 923
63,500 »T194 68,760 859 74,000 926
63,625 796 68,875 861 74,125 927
63.750 787 69,000 883 74.250 928
63.875 798 69,125 864 74,376 930
64,000 800 89.250 866 74.600 931
64.125 802 69,375 867 74,625 933
64.250 803 68,500 869 74,750 934
64,375 ~ B0 69.625 870 74.875 836
64,500 806~ 69.760 872 75,000 938
64.625 808 69,875 873 : 76.125 939
64,750 809 70,000 875 75,250 941
64.876 811 70,125 877 76,375 942
65,000 813 70,250 878 75.600 944
65.125 814 70.375 880 75,825 945
65.250 816 70.600 881 75.750 947
65.375 817 70.625 883, 75,876 948
65,500 818 70,7560 884’ 76,000 960
65,625 820 _ 70.875 886 76,125 952
66.750 822 71.000 B8S 76,260 963
65.875 823 71,125 889 76,375 965
66,000 825 71,250 891 76,500 866
66,125 827 : 71,375 892 76,625 958
66.250 828 71,500 894 76.750 959
86,375 830 71,625 - 895 76.875 961
B6.500 831 71,750 897 77.000 963
66.6285 833 71.875 898 77.126 964
66,750 834 72.000 900 77,260 966
66.875 836 72.125 802 77.375 967
87.000 838 72,250 803 77,800 969
67,125 839 72,375 806 77,625 970
67.250 841 : 72,500 906 77,750 872
67.375 842 72,625 908 77.875 973
87.5600 844 ' 72,780 909 78.000 875
67,626 845 72,875 911 78,125 9717
67,750 8417 73.000 §13 78.250 978
67,875 848 73.126 514 78.375 980
§8.000 850 73,250 918 78.500 981
68,125 852 73.375 917 78.625 983
68.250 853 73.600 919 78.760 984

PAGE 5 OF 6




1000 GALLON TANK
- PRIMARY TANK 80 " HIGH

INCHES GALLONS

—y i — o —— b P,

78,878 988
78.000 988
79.125 589
78.250 991
79.376 982
79,500 994
78.6256 995
79.750__ -~ 887
79.8756 938
80.000 1000
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Attachment |

. 7720 N. Lehigh Ave.
erm I Niles, IL 60714-3491
' Phone (708) 966-2190

A SUBSIDIARY OF MIDWESCO. INC. Fax (708) 470-1204

VIA: UPS Next Day Air
(214) 741-9410

December 15, 1992 ,

Mr. John Hines

Trinity Contractors, Inc,
2425 S. Dillard Street
Grand Prairie, TX 75051

RE: Colin County Justice Center
PermAlert ESP’s Job No, PAE5005

Dear Sir:

Enclosed is PermAlert ESP's design package for the "Double Contained Plpmg System" for the
referenced project. This package includes the following:

No. of
Item Copies Description
A 12 Design layout drawing no. 92-306-D, sheets [ and 2 of 2
B A2 Pipe Product Data Sheets for:
: » SCH 40 A53B ERW and A106B SMLS steel product pipe
+ FRP containment pipe as manufactured by Fowlco
.
) ¢ 12 Leak detection product data sheets for:
o » Multichannel TankWaich unit
« PHL hydrocarbon probe
« PWS water probe
» PES float switch probe
D 12 Intallation instructions for:
» TankWatch monitoring unit
+ Probes

One (1) complete copy of this submittal package, with field verified dimensions shown on one of the
enclosed layout dmwmgs marked "Approved and Released for Fabrication”, must be returned to
PermAlert ESP in order for this project to be entered into our production schedule ‘

If I can be of further assistance, please do not hesitate to call,

Sincerely,
Pt it Pordlir,
Dmitry ¢ ilversteyn

Project Engineer
Extension 2837

DS/nj - Enclosures
-/-"}cc: Tierra Environmental, Inc.
R. Maffei
K. Gryzik
Job File/PAE5005 .
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Pinpuidd [iyilrocarbuony Probie
Frrovtin 1Y i

LaS IO T PHL probe
can easily be
connected into a PAL-AT*
cable "sensor string" provid-
ing increased utilization of the
PAL-AT capablities. Each
probe assembly Includes a
probe integrator with 60 feet
of jumper cable to connect 1o
the sensing string, and 20
feet of lead cable to attach
the probe to the inlegrator.

liquid hydrocarbons bul
ignore vapors, thus virtually
eliminating false atlarms due
to vapors. PHL is responsive
lo a broad range of fuels and
solvents. The probe resets
quickly after removal from
exposure 1o most volatile
hydrocarbons (see Table 1).

Neote:

A "-8" probe musi be con-
nected in the first 2,500 feel
of sensor string.

The unique design of the
PAL-AT probe integrator
eliminates the need lor
additional power at the probe. A £ " probe must be
connected to more than
2,500 feet from the PAL-AT

panel.

Its patented solid-state
construction aflows the PHL
nrobe to respond to most

7 N

Typical PHL Probe Resetabliity Table

Liguid Reset

1. 1, 1, Trichlorethane YES

Acetone YES :
Methy! Ethyl Ketone YES !
Xylene (mixed) YES !
Napittha YES
Gasoline YES .
Ethyl Acetate YES :
Isopropanol NO .h
Kerosene NO i
Diesel Fuel ‘ NO i
Jet Fuel+ A, JP4, JP5 NO !
Crude Oil-+ 1t,, Med., Hvy. NO ;
New 10W-30 Motor Ol NO

The PHL probe rasonds le all the liquids listed in less ;
than one (1) minute. Tha number of times a sensor will !
raset is dependent on hydrocarbon purity and exposure

- time. Due to the vatiable conditions which may be t
encouittered in each instaliation, this data is only ’
provided as a guide. Actual performance may diifer from
the test values.

TABLE 1

\ ' J

DESCRIPTION:

'» Probe Operating Temperature: 0°F to 100°F
-+ Probe Length: 1.25"

» Probe Diameter: 625"

- Probe Lead Length (max): 20'

= Activation Level {min); .25"

= Junction Box: NEMA 4X 8" x 6" x 4"

APPLICATION

-+ DOUBLE WALL TANKS « SEALED TRENCHES

U.S. Patent 4,855,706

JUMPER CABLE TO -
r/m/ SEMSOR STRING

—-— PROBE INTEGRATOR |
HERMA 4% JUNCION BO:"

- TANK INTERSTITIAL SPACE

The information conlained in this document is subject to change withoul nolice. PormAfait ESP. Inc. believes the mrﬂmmuan conlained herain 1o ba refiabie,

buf mpkes no representalions as lo Acctracy or complieleness.

The PermAlait Envirenmertal Spacially Praducts, Inc. subsidiary of Midesco, Inc. sola end exclusive one year warranly front date of shipment is as statad in the Slandard Tarms and
Conditions of Sale for these praduicts. In no evert will PermAled ESP, Inc. be liable for any indirect, incidenial, or consequential damages.

PermAlert ESP+ 7720 North Lehlgh Ave Niles, l 60648
(708) 966 - 2190 Fax (708) 470- 1204



&
o
L

/

T

g

| (\ﬂ‘) PermAlert
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ESP

Fry/ e
Water Raced | fppticd oorhye

[lrovefiict i

DESCRIPTION:

—=— PROBE LEAD -

125" ‘

Af L.ﬁ’\CTI‘\."J'\TILTJN

LEVEL = .25"

— -— 625"

PROBE ASSEMBLY DETAIL

) PWS The PWS probe

can easlly be
connected into a PAL-AT"
cable "sensor string" provid-
ing increased utilization of the
PAL-AT capabilities. Each
probe assembly includes a
probe integrator with 60 feet
of jumper cable to connect to
the sensing string, and 20
feet of lead cable to attach
the probe to the probe
integrator.

The unique design of the
PAL-AT probe integrator
eliminates the need for
additional power at the probe.

its sofid-state stainless-stes!
construction allows the PWS
probe to respond 1o all
conductive liquids - water,
acids, bases, chemicals, .
etc. The probe resets quickly
after removal from the liquid.

NOTE:

A "-8" probe must be con-
nected in the first 2,500 feet
of sensor string.

A "-L" probe must be con-
nected more than 2,500 fest
from the PAL-AT panel.

Probe Operating Temperature: 0°F to 180°F
Probe Length: 1.25"
Probe Diameter: .625"
Probe.Lead Length (max); 20'
Activalion Level {min): .25"
Junction Box: NEMA 4X 8" x 6" x 4"
Material: .
-+ 304 Stainfess Steel

APPLICATION

SUMPS = MANHOLES » DOUBLE WALL TANKS
SEALED TRENCHES -+ INDOOR WATER DETECTION
DRIP PANELS :

=T T
_ JUMPER CABLE 1O - T
—————— - SFHSOR SIRING ~ PROBE INFEGRAIOR IN
= HERA™ X JUNCAION DBox

SrE DU VAN / - TAME MIERSHUAT SPACH

The informialion contamned in this decumant is subjact lo change withowt nofice. PormAlerl ESP, Ine. beliaves the information confained herein fo ba reliable,
—~t . Dul makes 00 reprasantalions As 1o acCHIACY oF COMPAIeNnss :

The PernAlent Environmenial Specially Praducts, Inc. subsidiay of Midwosco, Inc. sole and oxclusive one yoar warmnly from dale of shipmenl is ns siated in fhe Standaret Terms an
Conditions of Sale lor these producls. In no evanl will PetmAlert ESP, tic. be liabla for any Inditacl, Incidenlal, or consequential demages.

PermAlert ESP-» 7720 Nor
(708) 966 - 2190

th Lehigh Ave + Niles, 1160648
Fax (708) 470- 1204
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DESCRIPTION:

'+ Probe Operating Temperature: 0°F to 140°F
=+ Probe Diameter (max): 2.60"
-« Probe Lead Length {max):.20'
= Activation ‘Level: Water:. (8.G.=1.0) {.38"
- Ojt (8.G.=.75) 1.83"
= Maleriafs: '
= Stem: 316 Stainless Steel
+ Float: Buna-N
« Junction Box: Nema 4X 8" x 6" x 4"

APPLICATION

* Sumps
= Manholes

i
\ i

swilch can easily
be connected into a PAL-AT®
cable "sensor string” providing
increased utillzation of the immediately after the liquid
PAL-AT capabilities. Each drops below the activation
assembly includes a probe level.
-integrator with 60 feat of
jumper cable to connect to
the sensing string, and 20
{eet of lead cable to attach

The PFS is a hermetically
sealed reed float switch which T N ax R
signals the presence of _ /

ligquids. The probe resets E

- JUMPER CABLL 10
SEMSIR STIRING

‘NOTE:

P——— o S
P

R
gy
.

A "-8" probe must be con-

the float swlitch to the probe.
Integrator.

The unique design of the
PAL-AT probe integtator
eliminates the need for
-additional power at the probe.

nected in the first 2,500 feet
of sensor string.

A “-L" probe must ba con-
nected more than 2,500 feel
from the PAL-AT panel.

The irlonmalion comained in this document is subjact In change withou! nofice. ParmAlait ESP. e, balioves the irdounadion canlainen haroin lo bo relinble,
but mithas no ropresentalions As te necuracy or conyloelenpss.

The PermAlen Environmenlal Spacially Products, inc, subsidiary of Midwesco, Inc. sola and exclusive one year watranly front dale of shipmen! is as staled in the Siandard Tarms and

Condilions of Sale for these products. I no avent wilt PermAlert ESP, Ine. ba linble for any Indirect, Incidental, or conseqhentinl damagas,

PermAlert ESP « 7720 North Lehigh Ave = Niles, Il 60648
{708) 966 - 2190 Fax (708) 470- 1204
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PROBE INSTALLATION GUIDE
FOR INTERFACE WITH
PAL-AT™
LEAK DETECTION AND LOCATION SYSTEM

This manual is intended for use as an installation guide for the integration of probes with the PAL-AT L.eak Detection/
Location System . Also refer to "Instafiation Instructions for Alarmvi.ocator Units and Cable Connectors.™

Intr ion

- The PAL-AT System consists of a solid state slectronic afarm/locator pénef connected in series by jumper cable to
probes and liquid sensing cables. The PAL-AT's family of probes does not require electrical power al the monitoring
point. Connected into the "sensor string” by coaxial jumper cable, PAL-AT probes provide monitoring as long as the

PAL-AT unit is operating.
The following génera! precautions should be observed:

1. Read this manual caretully before beginning any work., Do not use substitule malerials or short-cut recom-
mended procedures. Understanding and {ollowing this guide is essential to avoid installation problems.

2. Collect the needed quantities of all materials well in advance of scheduled work.

3. Check packing list quantities against received items. Report immediately any shortages or damaged materials
to the delivering carrier of PermAlert ESP shipments.

=47 All probes must be tested immediately upon receipt following the probe test procedures contained in this
manual. Report immediately to PermAlert ESP any probes that fail this quafity controf test. Failure to report
within ten (10) work days of receipt of goods shall waive the purchaser's right 1o file a warranty claim.

5. Care must be taken to store all PAL-AT components in a dry and protected area at all times. Electronic alarm
units, sensing cable and probes should be wrapped and sealed with plastic.

6. System drawings, provided by the designer, should indicale the extent, general location, and arrangement of
leak detection/location equipment, cables and probes. The instalier must become familiar with all details of the

installation before proceeding.

7. Electrical work should be performed by a qualified electrician.

M ial Equipment Normall. ti PermAlert ESP for Probes
1. Leak detection/location alarm unit -
2 Jumper cable
3. Cable connector assemblies
4. Probe assembly with 20 feel of twin lead cable.
; 5. A PT10 Probe Integrator installed in a NEMA 6 junction box consisting of 10 feet of jumper cable al-
- “'“’"“:‘j tached to the input and 50 feet attached to the output of the probe integrator and one cable connector

assembly.

PAIDT - 33100



Pad No. Descrintion

8057950  1/2" Cord Grip for Twin Lead Cable
- 8057955  1/2" Cord Grip for JMP Jumper Cable
8047665 6 x 6 x 4 NEMA 6 Junclion Box
B047680 8 x'6 x 4 NEMA B Junction Box
8047695 10 x 8 x4 NEMA 6 Junction Box

Materials and Equipment Normally Supplied by installing Contractor

1. Silicone caulk or RTV sealani
2. PVC electrical tape
3. ‘Miscellaneous pipe nipples, unions and filtings, as required to provide watertight jumper cable conneclions

to probe cables.

4. Waltertight junction boxes conforming to NEMA 6 or 6P.
No. of Cable Recommended
Junctions in Minimum Inside
Encl Di .
1 B"x8"x4"
o 2 : 8"x6"x4"
S 3 10"x8"x4"
5. 1" inch rigid electrical conduit or IMC ahd waterlight Junction boxes, as required, for installation of jumper

cable within manholes, pits and buildings. Use 1" conduit hubs, OZ Gedney CH-100.

6. Ohmmeter for testing.

UL Reguirements

“The PAL-AT is UL fisted and provides intrinsically sate output circuits for use in Class 1, Division 1, Group C & D haz-
ardous locations when used with probes listed below and installed in accordance with the instructions in this manual.

The probe configurations are:
1. PHL Solid State Hydrocarbon Sensor for Liquids, with PT10 Probe Integrator.

2. All PermAlert supplied probes and float switches,‘wi!h PT10 Probe Integrator, which dperate‘as a simple
 dry contacl switch closure.

3. A PermAlert PT10 Probe Integrator connected to a customer supplied switch, if the swilch operales as a
simple dry contact closure with no external power supplied to the switch. The switch may operate as nor- -
— mally open or normally closed. :
N s

......
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Probe Integrator Selection
All probe integrators have a red or blue band(s) of shrink tubing on the 6" length of probe twin lead cable. A probe
‘_i_r\mlegrator wilh a red band(s) is used with 2 PHL, PSTV, PFS, PHFW, and PTHL probe or a normally closed switch. A

“be integrator with a blue band(s) is used with the PWS probe or a normally open switch.

The number of bands on the probe integrator indicates where It can be used in the sensing string. One (1) band
means the probe integralor can be connected to the system in the first 2500 feet of sensing string from the PAL-AT
panel. Two (2) bands indicates that the probe integrator can be connected to the sensing string over 2500 feel from
the PAL-AT panel. Two (2) band probe integrators cannot be used in the first 2500 feet of sensing string.

Probe Installation

1.

All PAL-AT probes are furnished with a probe integrator and sixty (60) feet of type JMP jumper cable in a
NEMA 6 junction box. The probe integrator allows the atlachment of probes to the PAL-AT monitoring

system.

Mount the probe integrator junction box at a location close to the point being monilored. Probes are
supplied by PermAlert ESP with 20 feet of twin lead cable. Do not splice on additional wire to lengthen the
leads. H the probe integrator is located in a manhole or pit, which may coliect and hold water, mount the

junction box as high as possibie.

Figure 1 and 2 show the recommended installation procedures. Figures 3 thru 7 show typical probe in-
stallations. Inslall the probe and use electrical conduit and/or watertight cord grips, as necessary, lo
prevent water entry where the probe twin lead penelrates the monitored area. The cord grips (par no.
8057950) with the oval opening in the bushing are used with the twin lead cable. The cord grips (part no.

8057955) with the round hole are for the jumper cable.

Once a probe is installed, the twin fead should be routed to the junction box containing the probe
integrator. Trim the excess length of the probe twin lead before splicing it to the probe integrator.
Splice the leads by using the crimp connectors supplied with the probe.

Use all sixly (60) feet of jumper cable furnished with the probe integrator. I the jumper cable leads are
too long, do not shorten, merely loosen the watertight cord grips and coil the excess jumper cable within
the probe junction box. One (1) jumper cable length will be shorter than the other. Connect the shorter

-end (10'} to the cable segment closes! to the Alarm/Locator Unil. The longer length of jumper cable (50°)

can be routed to the connection point for the continuation of the sensing string. 1f the probe location is at
the end of the sensing sltring, terminate the longer length of jumper cable with a cable connector and slore

~ it within the junction box.

Additional jumper cable may be connected on either side of the probe integrator o facilltate connection of
remote sensing string components. '

Reler to the "Installation Instructions for Alarm/Locator Units and Cable Connectors® manual-and install a
conneclor on each length of jumper cable. Test all connectors using the cable tesling procedures in the

manual.

Gable connections to jumper cable {rom the probe integrators will become calibration points, and must be

accessibie during system start up. Refer to "Installation Instructions for Alarm/Locator Units and Cable

Conneclors” for additional calibration information.
.-
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l-- SENROPR CARLT

17 COUPLING

/,u 17 % 1,527 HEY. BUSHIMG

- /
}1/-“;‘ _} , 30" JUMPER
s / CARLF
/

\" CABLE COHMECTOR
ASSEMBLY

ﬂ!!lﬂjﬂrl

PROBE WIEGRATOR -

LEADS 10+ PROBE —

=

NOTE

1. THE 107 AND 50° JUMPER CABLE COMMECTED TO THE
FROBE IMFTEGRATOR MUST HOT BE SHORTENED. COIl.
EXCESS MTHIN HEMA & BOX.

2. 50" LENGTR OF JUNPER CABLL ATTACHED TO THE
PROBE, INTEGRATOR MUST BE DOWHSTREAM QF THE
PROBE IHTEGRATOR AWAY FROM THE PAL--AT PANEL

3, SEE COHDUIT COMNECTIOM DETAA. IF T IS REQUIREE THAT
ALL JUMPER CABLE BE EMHCLOSED 1N CONDUIT. WATER TIGHT
CORD GHie5, CONDUIT HUBS AHD COMDUIT MUST BE USED.

SENSOR CABLE

Figure 1

-+ WATER TIGHT CORD GRIP
{f  OL/GEDHEY SR-50--250

<~ NEMA &
-7 JUNCTON BOX

JUMPER GABLE -
T0 PROBE
IMTEGRATOR

WATER TIGHT CORD GRIP
07 /GEDNEY SR-50~250

CONNFECT TO PRCBE

1 RIGID COHOWIT OR IMC ~\

I

_ <IHI> ni3
P
COHDUIT HUB —
0Z /GEDNEY
CH-100 =4 —_

- CABLE COMMECTOR ASSY.

CONDUIT CONNECTION DETAIL

Typical Probe Connection In Monitored Areas

10 JUMPER CABLE - - 50" JMPER CABLE
17 X 1/27 HEX BUSHING '_‘\ \ / WATER TIGHT CORD GRIP
CONDUIT HUB : : "/ OZ/GEDNEY SR-50-250
0Z /GEDHEY A \ Ii /]
CH—100

7y

I
\— CABLE

T
SEHSOR CABLE -/ /
1" RIGID COMDUIT OR IMC -~

PROBE IMTEGRATOR -

LEADS 10 PROBE -~

Figure 2

= CONNECTOR
ASSY

- NEMA 6 JUNCTION BOX

MOTE

. THE 10" AHD 50" JUMPER CABLE CONNECTED TO THE
PROOF INTEGRATOR MUST NGT BE SHORTENED. COIL
EXCESS WITHIN NEMA 6 BOX.

2. 50" LENGTH OF JUMPER CABLE ATIACHED TO THE
PROBE INTEGRATOR MUST BE DOWNSIREAM OF THE
PROBE INTEGRATOR AWAY FROM TIIE PAL~AT PANEI

Typical Conduit Connection Detail

4
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Jumper cable (type JMP, JPL or JPP} is used to connect sensing cable segments and probes in series (o
form the sensing circuit (string). Jumper cable is not affected by occasional conlact with water and can be
strung in buildings and vaults. In underground locations and areas where damage may occur to the

_jumper cable electrical conduit should be used to provide protection. In wet environments or areas subjecl
to flooding, cable connectors on jumper cable should be located in watertight electrical junction boxes

(NEMA 6 or 6P).

Jumper cable can be pulled using conventional methods. The pulling force for jumper cable should never
exceed forty (40) pounds. Generally, pull points can be located at 400 to 500 foot intervals with no more
than three changes in direclion. Fewer changes in direction will allow longer pull point spacing infervals.

I installation

Figures 3 thru 7 show typical probe instailations.

LEADS TO PROBE INTEGRATOR e

1/2" CORD GRIP
0Z GEDNEY SE—501
2 X 1/2" REDUCER BUSHING (TYP.)
(BY OTHERS)
JUMPER CABLE T0O

SEMSOR STRING
JUNCTION BOX WITH —7
PROBE INTEGRATOR
— PROBE LEAD
CRADE
’,
\n TOP OF TANK

‘ * TANK INTERSTITIAL .
: 4 SPACE ) U
A ) N L -
e ) ) , \\\‘. ______ S

NOTE:
1. LENGTH OF PROBE LEAD ISIZO FEET MAX.

Figure 3
Typical PHL or PWS Probe Instaliation
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“m JUMPER CABLE TN SENSDRE STRING

- PRIBE INTEGRATOR TN
/ JUHCTION BIOEX

N FLDAT SWITCH

Figure 6
Typical PFS Instaliation

’//~' GRITUND SURFACE

S qJ! ] [ <t <
. b 2 - SKINYOP J_ . = =
6

FOAM

SEAL \4
N S | SO 20 OF TWIN LEAD CABLE
) | 0 PRONC INTEGRATOR
NRRDCE
a* M. ) L~~~ RACKFILL
10" HIH, “no MAWALE
o 4¢ PIPE
TTme RISER ABAPTER
“S~_. RISER ADARTER PUSHRIID
e SUITTED CASING
- -
o T
SEHSING
ASSEMBL Y
MWEIGHT .
REIRIEVAL '
LINE . . SENSMR
“B— SENSDR CTIRIECTIR
- .
WEIGHT =
RETRIEVAL o
J CLAMP ~ VEIGHT
e WELL BOTION
W
Figure 7

Typical PHFW Monitoring Well Hydrocarbon Probe Installation

Ty
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LEADS 7O PROBE INTEGRATOR - ...

1/2" CORD CRIP - .
07 GEDMEY SF-5M

2 X 1/2" REDUCER RUSIHING
{ BY OTHERS )

JUMPER CABLE 10
SENSOR STRIMG

JUNCTION BOX WITH - ( SEE NOTE 1)

PROBE IMTEGRATOR

GRADE 2" PIPE

6" MIN LENGTH
( BY OTHERS )

1K . L/d«. 3/4" SCH. 40
FY] PVC PIPE X 5

(e 3)

e
’ld

]

L‘ J-—--- 3/4" COUPLING
REEd

- PSIV FLOAT
SWIICI ASSY.

1" coupl ING

TANK ITERSTINIAL
SPACE B‘

Figure 4
Typical PSTV Tank Float Switch Installation

JUNCTION BOX 8" X 8" % 4" —

LEAD WIRE TO PROBE INTEGRATOR
1/2" CORD GRIP 07 GEDNEY SE-—5M

1/2" THD. COUPLING

JUMPER CABLE TO

NOTE:
I. CUT LENGTH OF 3/4" PIPE TO CLFAR
2" REDUCER BUSHING

ROUTE LEADS TO PROBE INTEGRATOR
THRU 3/4" PVC FIPE TO TOP OF 1ANK

LENGTH OF PROBE LEAD IS A MAXIMUM
OF 20 FEEY

2.

3.

SENSOR STRING

JUNGTION BOX WITH
PROBE INTEGRATOR

1

2" MIPPLE
THREADED ONE END

N

L

GRADE _ 3\) .
' ' 'l— L 3/4" X 172" PYC . .
‘ Y- REDUCER,” SLIP GASKETS
: ' ' ' , 3/4" SLIP / \
, . . COUPLING
. / {4 N 3/4" PVC
s ¢ 4" STEEL PIPE Tf\\
n 36" LONG" A
. W/FIBERGLASS CAP 3/4" SLIP
(BY OTHERS TYP.) COUPLING

| : IMSTALLATION NOTES:

TOP OF TANK 1. DRILL 7/8" HOLE IN JUNCTION BOX AND PWE CAP

2. CUT UNTHREADED END OF 1/2” NIPPLE TO CORRECT
LENGTH. TO CLAMP THE JUNCTION BOX AND GASKETS
TO THE PIPE CAP.

. SOLVENT WELD NIPPLE 10 REDUCER.

. CUT 3/4" PIPE TO LENGTH AS REQUIRED AND SO VENT
WELD ALL SLIP JOINTS.

0
1
R

PTHL. FLOAT SWITCH

Figure 5
Typical PTHL Fioat Swilch Instaliation
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JUMPER

—

Typical

CABLE 1L} SENSTIR STRING

PROBE INTEGRATIIR TH

JUMCTION BOIX

FLOAT SWITCH

Figure 6
PFS Installation

GROUND SURFACE

o <1 =
4 hd
T
Lin
&
FOAH -~
SEnL
i TEST ~.
JAMDLE |-
4" Hin
10°-Hl.
o 4t PIen
el
SEHSING
ASSEMBLY

WEIGHT
REFRICVAL
LIng

WEIGHT —— |
RETRICwaAL
CLANP

o SENSOR

T WEIGIHT

Figure 7

.~ BACKEILL

"B SENEDR chnHECTOR

o WELL BOEION

] p 7] ]
skiutToP l = <
Ay
L. a0 o TWIN LEAD CASLE

10 PRDBE INTEGRATDR

“-—  HARIILE

- RISER ADAPTER

™. RISER ADAPTER PUSHRID

~ SLUTTED CASING

- Typical PHFW Monitoring Well Hydrocarbon Probe Instaliation

R
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PHFW Probe Instaliation

The PHFW probe is designed for use in 4" monitoring wells, or other locations where the sensor can hang vertically,
_-~xtending to the bottom of the well or cavity (see figure 7). A weight attached to the sensor keeps it taut. The sensor
! ‘onds to contact with selected pstroleum fuels and chemicals by breaking, which causes the probe integrator to

© . _4ger an alarm.

The Type 2 sensor normally supplied with a PHFW probe must be installed according to the foIloWing procedure.

PHFW Sensor Termination

. To size and terminate the Type 2 sensor follow steps 1 thru 10 below {refer to figure 8).

1.

10.

1.

Stretch the tip of the sensor so that il is thin enough to pass through the sensor connector tube.-
Pass the shrink fube and ohe Type 2 sensor conneclor (threaded end up) onto the sensor.

Insert the sensor into the unflared end of the sensor connector tube, and draw it forcibly through the tube
untll an unstretched portion of sensor fills the tube.

Cut the sensor even with the flared end of the tube.
Pass the connector and shrink tubing onto the sensor connector tube,

Heal and shrink the shrink tubing around the sensor connector tube and sensor. Do not shrink the end of
the shrink tubing that meets the sensor. The sensor will temporarily soften. Be careful not to overheat,
strelch, or damage the sensor while it is soft. Lay the sensor on a flat surface until it cools.

Measure the distance from the bottom of the well to the top of the well casing (and extension). Subtract
17 inches.

Measure and mark the length calculaled in step 6, and- cul the sensor 6 inches fonger than this iength.

For the opposite end of the sensor, repeat steps 1 and 2.

Insert the sensor into the unflared end of the sensor connector tube, and draw it frocibly through the tube
until the mark of step 7 is even with the flared end of the sensor connector 1ube.

- Cut the sensor sven with the flared end of the tube.

Repeat steps 4 and 5 for the lower end of the sensor.

" Installing the Weight Retrieval Line

Cut the weight retrieval line about a foot longer than the sensor.

Pass the weight retrieval clamp onto the stud of the weight.

PA101 - 33109



Installing the Weight Retrieval Line (continued)

3.

Screw the connector at one end of the sensor onto the weight stud, securing the clamp.
Screw the other sensor connector onto'the. riser adapter pushrod.

Tie one end of the weight retrieval line to the clamp on the weight; tie the other end to the eye
al the end of the bead chain on the riser adapter. The final length of the weight retrieval line should be

about three inches fonger than the sensor.

Installing the PHFW Probe in the ngl

iy

N

1.

Gently adjust the foam seal on the riser adapter until the upper edge of the foam seal is
approximately 3/4" below the upper lip of the riser adapter.

Carelully feed the sensing assembly into the casing. Two people may be needed for this step.

‘Caution
Be sure the sensor filament does not kink or bend sharply as it passes over the edge of the

casing. Avoid iangling the sensor and the weight retrieval line.

As the riser adapler pases into the top of the casing, make sure that the lower part of the foam seal enters
smoothly and the upper 1/8" of the foam seal jams between the casing rim and the riser adapter lip. The
upper edge of foam seal should not slip below the casing rim.

Connect the probe twin lead cable to the probe integrator.

STRETCH TIP
CUT HERE
CONMECTOR
CONNECTOR TUBE
CONNECTOR "
3 @\ 6] ) ® SHRINK HERE
L
AN DO NOT SHRINK
SHRINK
TUBE
\L SENSOR
| |

SHRINK TUBE

Figure 8

Type 2 Sensor Termination
FPA1IOT - 32100
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Probe Tesls

Figure 9 shows a typical probe integrator test setup. There are four (4) lest procedures based on the type of integra-.
_tarused. The red lead of an ohmmeter should be connected to the center pin of either of the conneclors {point A).
iblack lead should be connected to the connector houéing (point B). The ohmmeter should be set to resistance.
_.+0w the test procedure in figure 10 to test the probe integrator and probes.

A (RED TEST LEAD)

10' CABLE TYPE JMP

[ 50" CABLE TYPE JMP

anYen

- CABLE CONNECTOR
—-B (BLACK TEST LEAD)

PROBE INTEGRATOR

20' LEAD MAX.

| PROBE

_ ' Figure @
Probe Integrator Test Setup

[ O
i
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PROBE - INTEGRATOR TESTS

PROBE CONNECTED
@ cr&Dr
PROBE DRY

OR
FLOAT SWITCH DOWN
OR
SWITCH CLOSED

[

OHMMETER READING

DISCONNECT
PROBE FROM PROBE
INTEGRATOR

Y

NO

CONNECT WIRES
"C* & "D" TOGETHER
OHMMETER READING

ONE (1) RED BAND - 3.1K - 3.5K
TWO (2) RED BANDS --- 14K - 16K

=1 ONE {1) BLUE BAND --- 445 - 495

TWO (2) BLUE BANDS --- 205 - 235

Probe Integrator Tests

-11-

ONE (1) RED BAND--- 3.1K - 3.5K {ALL)
TWO (2) RED BANDS--- 14K - 18K {ALL) NO YES
ONE (1) BLUE BAND--- 0.. OR OPEN (PWS) = from—oejim ¥
445 - 495 (OTHERS) :
TWO {2) BLUE BANDS--- 0.L. OR OPEN (PWS) DISCONNECT
205 - 235 (OTHERS) “C" & "D
YES
Y OHMMETER READING
PROBE CONNECTED ONE (1) RED BAND --- 4.4M - 5.0M
@ "C" & "D’ NO | TWO (2) RED BANDS --- 4.4M - 5.0M
_——_—.—b.
PROBE WET ONE (1} BLUE BAND --- O.L OR OPEN
OR TWO (2) BLUE BANDS --- O.L OR OPEN
: FLOAT UP (OPEN
! OR( ) YES
: SWITCH OPEN
] INTEGRATOR OK]
Y
OHMMETER READING
ONE OR TWO RED BAND(S) - 25K - 100K (PHL) | TEST PROBE
ONE OR TWO RED BAND(S) --- 4.4M-5.0M (OTHERS) -
ONE OR TWO BLUE BAND(S) - LESS THAN 4.0M (PWS} | NO
" | ONE OR TWO BLUE BAND(S} --- O.L OR OPEN (OTHERS)
YES , CONNECT RED AND BLACK
REPLACE METER L.EADS TO END OF
" INTEGRATOR PROBE 20 TWlN LEAD CABLE.
‘PROBE AND INTEGRATOR OK
OHMMETER READING
IYEE DRY WET
PHL 50-200 OVER 20K
PWS O.L OR OPEN UNDER 4.0M
ALL OTHER UNDER 50 0.L OR OPEN
[
= . . A
] Figure 10 | REPLACE PROBE IF BAD
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WARRANTY

Seller warrants that the PAL-AT™ Leak Delectlon System (the "System™) will be free from delects in materlals and workmanship for a perled ol one
year from the date of shipment by Saller to Purchaser. Seller Is not responsible for damage to the System occurting in transit or arising from the
instatlation, alteralion of repalr of the System by persons other than Seller's employees, or from any abnormal or improper use of, negligence with
respect to or accldent affecting the System. Expendable service parts, such as probes, are not warranted by Seller. Sefler's sole obligation and liabil-
ity, and Puichaser's sole remedy, under this warranty shall be the repalr or replacement, at Seller's electlon, by Seller of any defective matetials or
workmanship covered by this warranty, without charge to Purchaser. Repalred or replacement materials-shali be delivered to Purchaser F.0.B.
Seller's plant or F.O.B. such other locallon as Seller shall designate. Seller shall not be responsible for any product returned to Seller without Seflers's
prior express consent. THE FOCREGOING WARRANTY SHALL BE SELLER'S SOLE AND EXCLUSIVE WARRANTY WITH REGARD TO THE
SYSTEM AND EACH COMPONENT THERE OF, INCLUDING THE SALE, MANUFACTURE, DESIGN, DISTRIBUTION AND USE OF THE
SYSTEM, AND IS IN LIEU OF ALL OTHER WARRANTIES AND REPRESENTATIONS OF EVERY KIND, WRITTEN AND ORAL, EXPRESS AND
IMPLIED, INCLUDING BUT NOT LIMITED TO THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE, ALL OF WHICH OTHER WARRANTIES HEREBY ARE UNCONDITIONALLY AND IRREVOCABLY DISCLAIMED.  In no event,
whether because of a breach of warranly or representation or any other cause, whether based upon contracl, tort, warranty, stitct liability or otherwise,
or arising out of the performance or nonconformance by Sefler of its abligations hareunder, with regard to the System or to Purchaser, shall Seller be
llable to Purchaser for indirect, Incldental or consequential damages, f any damages are awarded agalnst Seller pertaining lo the System, such
damage In no event shall exceed the orlginal purchase price of the System.

Mo claim shall be permitled under this watranty unless Purchaser notilles Seller In writing within ten (10) days after Purchaser firs! learns of facls
giving rise to any such claim and unless notice Is given within the one year term of this warianty, In order to be valid, any notica senl to Seller in

conneclion with and claim under thls warranty must reasonably spacify the defect which is the subject of such claim. Purchaser shall be responsible

for tesling and inspecting the Syslem promplly aller recolpt and therealter at such intervals as are reasonably prudent so as to fnform Purchaser of any
delects which exist in the System. Notwithstanding the filing of a claim hersunder, this warranty will expire alter one year from the originat dalte of
shipment of the System with respect to materlals and workmanship which are not then the subject of a proper clalm.

The information contained In this documant Is subject to change without nofice. PermAlert ESP, Inc. belleves the information contalned harein lo be
teliable, but makes no representations as to its accuracy or completeness.
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The following instnictions describe the installation and operation

procedures for TankWatch® Model PHM 10 Muilti-channel Monitor- _

ing Unit and Model PHMS Single Channe!l Monitoring Unit,
Introduction

The TankWatch System consists of # solid state electronic monitor-
ing unit connected by lead-in cable to probes.

The following general precautions should be observed:

1. Read this manual carefully before beginning installation. Do not
bse substitute materials or shott cut recommended procedures.
Understanding and following these instructions is essential to
avoid instaliation problems.

Z. Collect the needed quantities of all materials well in advance of
scheduled work.

3. Check packing list quantities against received items. Tlie ship-
ping box contains the TarkWatch tonitoring unit with channel
expansion card(s) installed and as many probes as were ordered,
Repott imimediately any shottages or damaged materials to the
delivering carrier,

4. Care must be taken to store all TankWatch components in a dry
and protected area at all tirnes. Electronic monitoring units
should be wrapped and seated with plastic,

5. Electrical work should be petformed by # qualified electrician.

MONITORING UNIT INSTALLATION
Motint the monitoring unit indoors where it will not be exposed to
vibration, shock, high temperatures, or humidity. DO NOT CON-
NECT POWER TO THE MONITORING UNIT YET.
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PROBE INSTALLATION

Tank Watch can monitor several types of probes supplied by PermAl-
ett: (1) combination hydrocarbon/water probes, (2) hydrocarbon
probes, (3) water probes, and (4) switches such as float switches
when connected to a contact adapter.

A contact adapter must be used to connect TankWatch to switches. A
contdct adapter cah be connected to one (1) normally-open switch,
one (1) notmally-closed switch, or two (2) switches if one is nor-
mally-open and the other is normally-closed.

NOTE: Alt probes have four (4) conductors. Combination

probes have four (4 ) active cotiductors - biack, while, red, and
preet, Hydtrocarboh probes and northally-closed switches have
two (2) active conduictors - black and white. Waler probes and
norindtly-open switches have two (2) active conductors - red and
greet,

TInstall the probe to allow easy access for inspection or teplacement.
-Thé probe is supplied with enough cable (25" to reach the bottom of

a typical 10,000 galton tank. Additional iéad-in cable may be spliced
to the cable up to a maximum of 5,000. Additional lead-in must be
protected from induced cutrents, lightning and weather, etc.

1f the probe is being moutited in the air space of a double-wall tank
then:

Run the probe cable through a cord grip and connect it to

the lead-in cable, MATCHING COLOR FOR COLOR.

Do this now to avoid losing the probe into the tank air

space later on,

Drop the probe into the air space using a monitoring port
ofi the “‘low’’ side of the tank, making sure to place the
probe at the bottom of the space.
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If the probe(s) is being installed in an application not requiring a cord
gtip s in arl open environment such as a berm, piping trench or sub-

floor then:

Connect the conductors of the probe cable to the lead-
in cable, MATCHING COLOR FOR COLOR. The
connections should be made in a suitable junction box
ot enclosute to protect them from the environment.

Mount the probe at the point to be monitored and keep
it safe from foot traffic, fork lifts, etc. Mount it

sectirely at a low point.

Measure the resistance(s) of the active conductors of the probe(s),
using a multimeter:

BLACK to WHITE resistance should be between 50
and 5,000 ohms. RED to GREEN resistance should
‘be approximaiely 33,000 (33K) ohms. Ifthe readings .
are hot within the specified vahies, recheck the con-
nections and correct any etrors.

CHANNEL EXPANSION CARIXS) SETUP

Each multi-channel monitoring unit (PHM10)consists of a ¢ ‘mother"”
board, a numbet of * ‘daughter’’ cards {channel expansion cards), and

four (4) 10 amp DPDT relays (See Figure 1), The mother board has

tert (10) slots for charinel expansion cards. The single channel moni-

toring unit (PHMS) has only one channel expansion card (See Figure

2). The channel expansion cards slide into the slots with the electronic

‘compotents facing toward the top of the panel. 1f the card is installed

upside down, it will -not work but will not be damaged.

‘Edch channel expansion card is configured at the factory for combi-
nation probes with the hydrocarbon section of the probe connected to
the ODD ntimibered probes and the water section connecled to the
EVEN numbered probes,
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CARD CONFIGURATION
If the system has orily combination probes, skip this section and go
directly to the RELAYS section.

Jumpers

Switch 1 Swi

I
FrR

Chattiel Expatision Card

Fipure 3

Remove the upper-most channel expansion card by pulting out firmty
(they “‘snap’” in-and out). Each catd thonitors one (1) combination
probe ot two (2) watet probes, hydrocatbon probes, ot switches, The
card has 2 LED "traffic light” displays, an ODD and an EVEN
display. ODD and EVEN tefets to the probe number on the label on
the cover of TatikWatch and the terminal strip to connect the probe

- lead-in cables (See Figures 1 and 2). The ODD display is the upper

one on the card and it ends up appearing on the window as probe 1,3,5
etc. (the top display for the single chantiel unit), The EVEN display
is the lowet one against the circuit board and it ends up as 2,4,6 etc.
(the bottom display for the sitigle channel unit). JUMPERS are
rectangular plugs which connect two (2) of the five (5) pins at HD1
or HD2 (See Figure 3). Jumpers are easily positioned to set EACH

display to-correspond with the probe and liquid selected.
6
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Position the card on a clean flat surface, as shown in Figure 3. The
ODD humbered probe is controlled by the Jumpers and pins labeled
HDI1; the EVEN by the jumpers dnd pins labeled HD2. Place the two
(2) jumpers oti the tight fout (4) pins (leaving the far left pinexposed),
to set the display to monitor 4 hydrocarbon probe, a normally-closed
switch, of the hydrocarbon patt of & combination probe. Place the
two (2) jumpets on the left four (4) pins (leaving the Far right pin
exposed) to set the display to monitor a water probe, a normally-open
switch, or the watet part of 2 combination probe. In Figure 3, HD!
i3 set for a hydrocarbon probe and HD2 is set for a water probe. Set
both the ODD and EVEN jumpers to monitor the selected probes.

RELAYS

Next, set the card to activate the relay(s) when a “LEAK "’ (red light)
is detected. The multi-channel system has four (4) - DPDT relays

tated for 240VAC, 10A and the single channel system has one (1) - .

DPDTtelay. They are NORMALLY ENERGIZED and de-energize

RELAY | ODD PROBE | EVEN PROBE
1 SWITCH 1 SWITCH 5
2 SWITCH 2 SWITCH 6
3 SWITCH 3 SWITCH 6
4 SWITCH 4 SWITCH 8
Relay Settings
Figure 4

duringanatarm. Any leak (red light) alarm on any probe can activate
any telay ot conbination of relays. To select the telay(s) activated by
an alarth on a specific probe, refetto SW1 in Figiire 3 and select the
switch(es) required from the chatt on Figuse 4. Turn them on with
a pepet clip of simall screwdriver by moving the appropriate switch to

the right. Remember any telay can be switched by any probe on any

cdrd. More than one probe can switch the same relay and more than
onte relay can be switched by one probe. This feature allows shut




down of 4 tank system that has an alarm while allowing another
Systemn to continue to operate. Once the card has been set up, insert
it back into the slot in the mother board and program any remaining
cards. :

SILENCE FEATURE

Theé only other setup remaining is to decide whether to disable the
“'Silence’’ button, To allow silencing of the alarm, do nothing. To
disable it, simply push down the blank side of “rocker” 1 of switch
““SW1"* ott the mother board (see Figures 1 and 2) so that the humeral

- 17" is up and the blank side of the rocker switch is down, (Rockers

2 and 3 are hot used.)

INTRINSICALLY SAFE - UL LISTED

TarikWatch is listed by Underwriter's Labotatoties, Inc. and provides
intrinsicilly safé output circuits for use in Class 1 Grotips C & D
hazatdotis locdtions when used with TankWatch probes ot contact
adapters and installed in #ccotdance with the instructions in this
manual. Refet to Figure 5, TankWatch Conttol Drawing,

* The iaximurit operating voltage allowed in the Tank Watch
patel is 240 vac, I addition, the voltage on any wires to the
control relays must be lsitted to 240 vac.,

+ The partition (cage) must be installed over the probe terming)
strip before operating the systeth, Refer to Figures 1 and 2.

* Power atid probe cables must be in separate conduit.

ELECTRICAL HOOKUP _

This step must be performed by properly qualified personnel. Refer
to Figures 1 and 2. '

First hook up the probe cables to the tefminal strip. The ODD probes
are contlected via the top fow of connectors on the probe terminal
strip.

8
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The EVEN probes use the bottom row. There is no polarity to
observe. The hydrocarbon element or 4 normally-closed switch is al-
ways BLACK and WHITE, the water element or a hormaliy-open
switch is always RED and GREEN. Confirm the resistance values of
the pdit before hook up.

The relays are numbered left to right; 1 is on the left and 4 is on the
tight. The contacts are illustrated on the relaytop. THESE RELAYS
ARE NORMALLY ENERGIZED.

‘Connect the line power (o the monitoring unit. The 120 volt terminal

is located at the top of the back panel. It is recommended to use a
dedicated circuit breaker.

TESTING

Tutn on the power to the monitoring unit. The displays should be
GREEN, If any display is YELLOW, then there is an open citcuit to
that probe. If only one probe is connected to a channel expansion

. card, the unused display witl show a yellow light. If any display is

RED, the cofresponding liquid is in contact with that probe. Check
the probe to verify liquid contact. Nevet atteinpt to disassembsle the
probe. The sehsors will be damaged. -

When #ll of the GREEN lights are showing, push the *“Test’* button,

- As long as the button is depressed, four things will be happening:

(1) The RED tight will be on for all fuel probes.

(2) The YELLOW light will be on for all water probes.

(3) The audible alarm will be on,

(4) The telays selected on the fuel probes will switch (de-ener-
gize). This will affectauxilary equipment, if it is connected.

The only exception to the above is, if a probe has recently been wet,
50 be sure the probe(s) are fully dry before pushing the test button.

10



Whett the button is released, all the displays will return to green and
the relay will reswitch (energize). The audible alarm will continue to
sound. Press the silence button unless itis disabled; in which case you
must temporarily reset switch 1"’ on the motherboard, push the
silence button and then set switch ‘1°’. (See section "Silence Fea-
ture™) -

‘Wrien the systett performsas described by this section, the instal-
} latioi s cottiplete. 1f the requtired results are not met, recheck the
cotitiections and resistance values and correct #ny error(s).
Py N . PROBES
N The probes used in the system contain sophisticated sensor elements
and .are designed to tolerate the conditions found in monitoring.
Because the probes are quite sensitive they must not be subjected to
techanical shock, especially when they are wet. Never expose a '
probe to mechanical shock or shake it dry. Neverstir 4 probe in /
a liguid. ;

Hydrocatbon probes may be tested with gas or other highly volatite
liquid. However, the liquid must fully evaporate or the element will
fiotresét. In the event that the hydrocarbon liquid to be monitored will
. not evaporate, the probe may be tested using 1,1,1 trichioroethane,
( ) (TCA-$old as energine cleatiing fluid). Test a probe for water-based
liquid detection using watet. Always observe proper safety precau-
tiotis wheti using Natnable, toxic, or corrostve chemicals during

testing. '

Totest a probe, immerse it in the appropriate liquid without strirring
orswitling. In order to dry 4 probe atlow the probe to air dry or blow
ot it using cool air from a hair dryer on low. Do nol use hot or
pressurized air to dry a probe.

11
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Two (2) probe location decals are included with the monitoring unit.
The location of each probe should be recorded as well 45 whether the
probe is monitoting # water-based or hydrocarbon-base fuid by
matkitrg the apptopriate letter. Be sure to write an emergency phone
huhiber in the space provided at the top of the label,

OPERATING -
Both water and fuel displays should all be GREEN when the system

is tuning and no leaks are present. If any display is YELLOW, there
is 4 wite break in the probe cable and it requires maintenance or a
chantiel section does not havé 4 probe connected to it.

- Ity display is red, o liquid is i contact with the senisor. Take
fetion to verify this and otify responsible personitel.

- 1t is very itportant to plan what actions'will be taken in the
eveiit of & leak,

~‘List persotis responsible aid their phone humber.
- Never tisconnect the power from the unit toignore an alarim,

Once the liquid has been cleaned up, the sensor will dry out if it was
exposed to most volatile liquids. The display will typically reset to
GREEN. if the liquid does not evaporate of has attacked the probe,
it stiould be replaced. |

Push the test button at prudent intervals to verify that the system is
opetating propetly,

12
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Seller warrants that the TankWarch™ Leak Detection System (the "System™) will he
free from defects in materinls-and workmanship for a perind of one year from the daie
ol shipment by Seller to Purchaser. Seller is not responsible for damage 1o the System
occurring in transit or arising from the installation, alteration or repair of the System
by persons other than Seller's employees, or from any abrormal or improper use of,
negligence with respeet to or accident affecting the System. Expenenble scrvice pants,
such as probes, are not warranted by Selter, Seller's sole obligalion and liability, and
Purchaser's sole remedy, under this wareanty shall be the repair or replacement, at
Seller's clection, by Seller of any defective materials or workmanship covered by this
warranty, without charge to Purchaser. Repaired or replacement materials shalt be
delivered to Purchaser F.O:B, Selfer's plant or F.O.B. such other location as Seller shall
designate. Selier shall not be responsible for any product returned to Seller without
Scllers's prior express consent. THE FOREGOING WARRANTY SHALL RE
SELLER'S SOLE AND EXCLUSIVE WARRANTY WITH REGARD TOTHE
SYSTEM AND EACH COMPONENT THERE OF, INCLUDING THE SALE,
MANUFACTURE, DESIGN, DISTRIBUTION AND USE OF THE SYSTEM, AND 15
IN LIEU OF ALL OTHER WARRANTIES AND REPRESENTATIONS OF EVERY
KIND, WRITTEN AND ORAL, EXPRESS AND IMPLIED, INCLUDING BUT NOT

LIMITED TO THE IMPLIED WARRANTIES OF MERCHANTABILITY AND

FITNESS FOR A PARTICULAR PURPOSE, ALL OF WHICH OTHER WARRAN-
TIES HEREBY ARE UNCONDITIONALLY AND IRREVOCARBLY DISCLAIMED.
In no event, whether because of a breach of warranty or representation or any other
cause, whether based upon contract, tlort, warranty, strict linbility or otherwise, or

“arising out of the performance or nonconformance by Seller of its obligations hereun-

der, with regard to the System or to Purchaser, shall Seller be liable to Purchaser for
indirect, incidenta) or conscquential damages. If any damages are awarded against
Scller pertiining to the System, such damage in no event shall exceed the original
purchase price of the System,

No claim shall be permitted under this warranty unless Purchaser notifies Seller in
writing within ten (10) days after Purchaser first learns of facts giving rise to any such
claim and unless notice is given within the one year term of this warranty. In order 1o
be valid, any notice sent to Seller in connection with and claim under this warranty
must reasonably specify the defect which is the subject of such chaim. Purchnser shall

" be rexponsible for testing and inspecting the System promptly afler receipt and

thereaflter atsuch intervals-as are reasonably prudent so as 1o inform Purchaser of any
defects which exist in the Systein. Notwithstanding the fiting of a ctaim hereunder,
this warranty will expire afier one year from the original date of shipment of the
System with respect to materials and workmanship which are not then the subject of a

praper claim.

The PermAlert Environmental Speciatty Products, Inc., subsidiary of Midweseo, Ine,
reserves the right, in its diseretion, nt any time and from time to lime, to make chinpes
to any specilication, data or information in this manual,
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Mode! # PHM10  Part # 8068250
Patent # 4855706

The TankWatch™ PHM10 Multi-Channel
monitoring unithas been engineered to meet a
broad range of customers needs. The multi-
channel sylem can be configured from one to
ten channels with each channel capable of
monitoring one dual probe or two single hydro-
carbon orwater probes. Tank Watch'smodular
design permits future expansion to ten chan-
nels by simply plugging in channel expansion
cards and connecting probes. This modular
construction permits plug-in pull-out service
8ase.

TankWatch employs an understandable
"traffic light" display to keep you informed
about the system's status:

Pr

of contact

locations

Green means the system is monitoring ;
Yeliow Indicaies a wire break, and Red a
leak, The unitwill enter into the alarm mode on

any red or yellow condition, aclivating an-
audible alarm. A leak will activate the system
relay for external alarm or control functions.

There are only two operator butions. One
button is used periodically to 1est the system,
andthe othertosilence the alarm. This silence
button can be disabled via aninternal switch to
prevent unautherized alarm silencing. -

TheTankWatch monitoring unit is

‘equipped with four (4) independent, normally

shergized, 10 amp DPDT relays. Any or all
relays can be field set to respond to both fuel
and water leaks, or only one type, sither fuel
or water. The afarm console can be located up

Featur

m Solid state probe sensor technology

w Sensing of organic liquids and water within seconds

wa Vapor and gases are ignored

wx Remote moniforing capabilities

m Broad detectable range of organic liquids
m Monitors optional switches

we UL listed for intrinsically safe output circuits for
Class 1, Division 1, Groups C & D hazardous

to 5,000 fest away from the probe. The system
relays can activate an optional remote alarm or
anauto-dialer. The remote can belocatedupto
1,000 feet from the console and can silence the
console alarm as well asits own internal alarm.

The patented compact probes for Tank
Watch are solid state design, and respond
in seconds after conlact with organic lig-
uids orwater. Hydrocarbon fumes or vapor
have noeffect, thereby virtually eliminating
false alarms.

The TankWatch -monitoring unit can afso
monitor any switch; ie: float switches, thermo-
stats, high leve! switches, elc.; which is
connected to the optional contact adapter.

Probe
Model

Part Description

Number

PHDP
PHHL
PHWL

1Rk}

8066235
8068295
8068296

nAnRAnAr

Hydrocarbon Probe
Water Probe

PN mbm nl AN b

Dual Probe for Hydrocarbon & Water Liquids
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._B. Pipe Paiching

LER

REPAIRS

For damaged pipe and for leaking joints,
Smith Fiberglass Products recommends
oniy the repair methods listed below.
DO NOT attempt to repair damaged
fittings. Always pressure test repair work
before putting the line back into service
to assure the soundness of the repaired
section. Contact your local Smith Fiber-
glass Producils representative for further
information.

You can use a conventional repair clamp
for a'temporary repair. However, on
buried fines, you should make a per-
manent repair before covering the fine,

During repait, the pipeline cahnot be

under pressure, and..the dred to be, .

.}‘oliow these instructions to repalf pipe

“._.~wall damage where the daraged area i

2" or fess in diametet. _
Patch ——) Damage

FIGURE 8.0

1. Cut a length of good pipe long
enough to adequately cover the
damaged area and extend at least 3"
fand preferably 4”) to either side of
damaged area.

FIGURE 9.1

2. Slitthis “patch” tepgthwise twice and
remove a section so that about 3/4 of
the circumference remains for 17-4"
pipe, and 1/2 of the circumference
for 6" and larger pipe.

repaired must be ciean and dry
throughout the procedure.

A. Repairing Weather Damage

When machined surfaces of pipe or fit-
tings are exposed to direct sunlight prior
to installation, the result is a loss of joint
bonding strength. Therefore, if protective
coverings have been removed and
ultraviolel exposure was greater than
one day, the following steps must be
taken:

1. For exposed spigot ends, cul 1/2" or
1“ off the end and retaper. This
will remove the weathered layer and
give a frésh surfate for bonding, For

fittings with spigt.ends, It is some-

FIGURE 9.2

3. Thoroughly sand the inner surface of
the patch and sand a corresponding
area on the pipe around the dam-
aged section. Use coarse sandpaper,
a file, or a disc sander to remove all
gloss from the surfaces to be bonded,

FIGURE 9.3

4. Clean all bonding surfaces with joint
cleaner from an adhesive kit Allow
the cleaner to evaporate, then apply
a thick coating of adhesive to both
surfaces, snap the patch in place, and
apply pressure with hose clamps or
banding material until the adhesive
hardens. The clamps may be left on
or removed after curing, depending
on their salvage value.
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times possible to lightly sand the
spigot using the same procedure as
for bell ends.

2, For exposed bell ends (pipe or fil-
tings), sand thoroughly until the
entire surface appears fresh. Hand
sanding with 40 grit sandpaper is
recommended. A flapper sander of
about 40 grit mounted on an electric
hand drill also works well; however,
use a fight sanding operation to pre-
vent changing the laper angle,

NOTE: COUPLINGS OR INTEGRAL
BELLS WITH T.A.B. THREADS THAT
HAVE BEEN OVEREXPOSED MUST
BE REPLACED.

C. Repaiting Extensive Damage

When the daimaged area in the pipe wall
is larger than 27 in diameter or for repair
of pipe in severe chemical service that
requires a lined product such as GREEN
THREAD or POLY THREAD pipe, fol-
low these instructions:

1. When damage is local {less than 2"
long, but more than 2* around the
circumference of the pipe}, check to
see if there Is enough slack in the
pipe to cut out the damaged section,
retaper the cut ends, and bond a
sleeve coupling between the tapered
ends. When there is enough slack,
follow the close tolerance plumbing
procedure to make sure that the
foints are locked up, Le. follow the
dry fit vs, wet fit procedure shown to
determine the insertion length into
the coupling. (See Section 10,) if the
pipe is buried, excavate a working
area large enough to allow for taper-
ing tool rotation, Taper the cut ends
of the pipeline and instal! the sleeve
coupling using the procedure shown
in paragraph C.2.
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FIGURE 9.4

2. When damage is extensive {too large

S

-

b Taper one end of a piece of pipe

for replacement by a sleeve coupling),
cut out the damaged section, taper
the cut ends, and install two sleeve
couplings and a pipe nipple. This
procedure requires sufficient slack in
the line to make the final joint by
lifting the pipe (or moving the pipe to
one sideé) to engage the bell and spigot
joint. Therefore, it may be necessary
to remove additional backfill from a
buried line to allow foi pipeline

movement of several feét, (Note: In .

some buried pipelines, tapieting j
in the ditch is difficuilf
instances, see paragraph

i Mage:

at least as long as the ddmaged
section above. When tapering,
carefully observe the position of
the nipple on the tapering tool,
This taper will be used as a gauge.
See Section 10.B. Cut this nipple
to the proper length in the follow-
ing steps.

<. When pipe is buried, excavate a
working area large enough to
allow for tapering too! rotation,
Taper the cut ends of the pipeline
and install the two sleeve cou-
plings. Cure these joints and then
measure the gap between the
sleeve couplings, At this point,
determine the proper length of
the.pipe nipple. This-length is the

sum of the distance between the
two sleeve couplings, the inser-
tion length of the tapered ends,
and an additional length to assure
joint lock up. To determine the
insertion tength of the tapered
_ends, move one of the couplings
. ;)to the side and use the end of the

s

repair nipple made in the previous
step to determine the dry fit into
each bell. (Note: The dry fit must be
very tight, i.e. use a 2 x 4 1o drive
the joint together tightly enough
that it is difficult to separate.) The
total length of the repair nipple is
determined by adding the two
make-up dimensions from the
close tolerance plumbing section
of this manual, Section 10,
(Example for 6" pipe = 2 x 25 = 57),
This added length is needed due
to additional insertion which
occurs because the adhesive acts
as a lubricant. (Caution: This addi-
tional insertion will be greater if
you do not achieve a tight, dry fit

when measuring. It will also be

different for each size of pipe.}

After you determine the final nip-
ple length, cutthe other end of the
nipple and taper it, making sure
that the nipple is on the tapering
tool in exactly the same position

FIGURE 9.5

d. Clean all bonding surfaces using
the joint cleaner provided in your
adhesive kits, Allow the cleaner to
evaporate, apply adhesive to all
bonding surfaces, and insert the
nipple into the line by lifting the
line or moving it to one side. Push-
ing the pipe back into line will
push the nipples into the bell,
Make certain that all tapers are
tightly locked.

3. ¥if the line cannot be moved sufi-

ciently to install a sleeve coupling or
a sleeve coupling spool piece, taper
both ends of the pipe and install

flanges. if the pipe Is butied, you

must excavate a working area large
enough to allow for tapering tool
rotation. A flanged spool can now be
assembled and bolted in place. Follow
the close tolerance plumbing proce-
dure {as described in Section 10 to
assure that the proper flange spool
length is made, i.e. follow the dry fit

vs. wet fit procedure to determine
the insertion length into each flange.

. )fitis impossible to taper the pipe in

the ditch, you can install a new sec-
tion of pipe by overwrapping the
plain cul ends. (Note: This repair
methad is suitable for most chemical
service, but it is not suitable for per-
manent repair of some extremely
corrosive services handled by
GREEN THREAD or POLY THREAD
pipe. Some such services could
attack the overwrap materials. Con-
tact your Smith Fiberglass Products
representative if in doubt about the
use of this repair method.

a Clear an area large enough for
installers to work on both sides and
under the pipe. Cut out the dam-
aged section of pipe and measure
the gap. Cut a section of good pipe
that is not mare than 1/2* shorter
than the length to be replaced
(1/4" maximum gap on each end).

b. Sand the ends of the pipe to
remove all resin gloss. Align the
replacement pipe section with the
pipéline and block up all sections

* to maintain alignment. ANl sections

- must be rigid so they will not
move during the overwrapping
procedure. In some cases, it may
be necessary to make tack welds
by using 1" x 2" patches of glass
cloth and adhesive {4 patches
spaced at 90° around pipe are
sufficient). Heating the pipe sur-
face where the tack weld is to be
applied produces a hot patch
which will cure rapidly. Use a
small propane torch or a hot air
blower to apply heat. These tack
welds are used only to hold the
pipe stationary while the structural
overwrap is being made — they
will not seal the joint. Therefore, it
is essential that the tack weids not
exceed 1/2" on either side of the
pipe gap.

The remaining procedures for this

method are the same as the over-

wrap procedures for a leaking joint,
as follows.
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‘FIGURE 9.6

Overwrapping - f a joint leaks because
of improper installation, you can repair
it by averwrapping with glass cloth and
resin. In cool weather, the work area
may have to be covered and heated to
ensure a good overwrap {plastic around
awooden framework and space heaters
have been used successfully). The
temperature in the work area should be
75-90°F with uniform heating. Hot
and/or cold sections of overwrap can
overheat and/or sag. The overwrap must
also be protected from the sun which
will produce a temperature differential
from the top side to the bottom side.

1. Use 7-10 oz. glass tloth, 6*-8" wide
with a finish compafible with the

resin systern ussd. NOTE! Volan A

finish is compatiblé with both ép
and pdlyester For 1% throlig
drameter pipe, use four Iayers of glass

Comipbheiits fort

are availablé fii DS BDBBad sive kits.

2, Usea gnntler &t sander With toarse
sandpaper (40 gift of less) to femove
gloss 5" on both sides of the Joint.

3. Bevel the shoulder of the bell with
the grinder to blend it in with the
pipe wall, i.e. there must be a smooth
slope from the raised coupling, pipe
bell end or fitting to the pipe wall. In
cases where it is impractical 1o do
this much grinding, you can make a
smooth transition between the two
diameters by using & grout com-
pound or pulty made by mixing an
inert filler such as fine, dry sand or
grinding dust from the glass removal
operation into the adhesive. This
putly can be applied at the edge of
the bell to form a slope which
removes the step between the cou-
pling, pipe bell end or fitting and the
pipe. The length (distance along the
axish of this putty should be held to a
minimum, because the putty has

A R2ep
> ,-; -j'f_ T Ay
PTG 45

FIGURE 9.7

limited pressure capabilities and is
used only to ensure that the glass
cloth ts not laid over a sharp break in
contour {usually 1/2* of tapered
putty slope is sufficient,

CAUTION: There must not be any
pressure on the line or any fluid leak-
ing from the joint when performing
this procedure.,

. Clean the sanded surfaces with joint

cleaner and allow the cieaner to
evaporate.

. Thoroughly mix the adhesive and

hardener with the stir stick until there
is a uniform color and a consistent
flow off the stir stick.

6. Usmg a paint brush apply the mixed
adhesive to all sanded areas.

. Each piece of glass cloth must be

slightly longer than the previous
piece, because the O.D. of the pipe
becomes larger as you add glass
cloth. We suggest that you cut the
first plece to allow for 2" of overlap.
Then, when this length is no longer
sufficient to overlap at feast 1/2" on
the ends, determine a new length
with 2” of overlap,

. Centerapiece of glass cloth over the

joint, Pull on the cloth while position-
ing it, and wet it out by painting with
adhesive. Brush to remove any trapped
air bubbles in the wrap. Start at one
end of the cloth and work around the
circumference, wetting the cloth
with resin. Work the cloth away from
the starting end and from the center
of the cloth to the sides. The cloth

10

FIGURE 9.9

must be thoroughly wetted with
adhesive, but do not spend a lot of
time in one area, as the cloth will wet
out {lose its shiny, white appearance)
with time, By the time the cloth has
been worked down smoothly with
no air beneath it, most of it will be
wetted out. In areas that remain
unwetted, brush the area in smooth
strokes in the same direction the
cloth was laid (work out any wrinkles
in the same manner).

. Center the next piece of glass cloth

on the joint starting from a new point
on the circumference. Stagger the
overlap of the ends to prevent thick
sections or humps in the overwrap,
Apply some tension to the glass cloth
while positioning it in order to work
the adhesive through the cioth.
Smooth the glass around the circum-
ference before adding more adhesive,
Use only enough adhesive to wet out
the cloth. Excess adhesive wili run to
the bottom of the wrap and may cause
the entire wrap to sag (in which case

thie wrdp must be restarted).

Should the overwrap start to give off
heat, discontinue wrapping and let the
joint cure and cool. Sand the cured
fayers to remove the gloss before
restarting the overwrap procedure.

: /
Check overwrap

FIGURE 8.10

11. Pay particular attention to the

bottom of the overwrap, as this is the
area that is most difficult to see.

12, Intemperatures above 90° F, protect

‘the overwrap from direct-sunlight.

Note: This repair method is suitable for
most chemical service, but it is not suit-
able for permanent repair of some
extremely corrosive services handled by
GREEN THREAD or POLY THREAD pipe.
Some such services could attack the
overwrap materials. Contact your Smith
Fiberglass Products representative if in
doubt about using this repair method.
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