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THERMAL CONDUCTION HEATER WELL DETAIL

ZONE A

QTY (80) — 2 5/8" OR 2 3/4” OD X .065 WALL, 304SS LINER

3” CAN

TO BE CAPPED
IMMEDIATELY WITH
CAPLUG 3.5” ID

1/2" SCH 40 THERMOCOUPLE PIPE INSTALLED
ADJACENT TO HEATER CAN, CAPPED ENDS AND
SEALED JOINTS INSTALLED TO FULL DEPTH
MINIMUM TWO PER CIRCUIT LEG

SURFACE COVER

12" AIR—ENTRAINED
CONCRETE
R=0.15 W/mK

INSTALLED WITHIN A 3” SCH 80, C.S. HEATER CAN
EACH HEATER DELIVERS APPROXIMATELY 300 W/FT
IN NON—BOOSTED SECTION (0—10" BGS)

AND 435 W/FT IN BOOSTED SECTION (10—15" BGS)

TOP OF 3" CAN

24" TOP OF COVER

TOP OF EXISTING GRADE

START OF HEATED INTERVAL
TOP OF TREATMENT ZONE

ESTIMATED DEPTH TO WATER TABLE

TOP OF BOOSTED SECTION

AVERAGE TOP OF BEDROCK
BOTTOM OF TREATMENT ZONE

BOTTOM OF HEATED INTERVAL
BOTTOM OF BOOSTED SECTION

WELL INSTALLATION

SCH 80 C.S. CAN INSTALLED TO 16" BGS

MINIMUM 6" BOREHOLE

(2-0)

(-0

(#-07)

ANNULAR SPACE

HIGH TEMP GROUT
16’ BGS TO SURFACE

(5-07)

(6-0")

(10°-0”)

(11°=0)

(12°-0")

(13'-07)

SURFACE COVER

12" AIR—ENTRAINED
CONCRETE
R=0.15 W/mK

TOP OF VAPOR SCREEN

BOTTOM OF VAPOR SCREEN

ZONE A
VAPOR EXTRACTION WELL (VEW) DETAIL

5L X 2" WELL SCREEN, .010 SLOT W/PLATE BOTTOM, SS
2” SCH 80, C.S. RISER W/THREADED END

24" TOP OF COVER

(0'-0")  TOP OF EXISTING GRADE

WELL INSTALLATION

MINIMUM 6" DIA BOREHOLE

ANNULAR SPACE
HIGH TEMP GROUT
1" BGS TO SURFACE

(10"

#00 FINE SAND PACK (30/70, 25/50)
1" — 2" BGS

(2-0")

(3-0")

(#-0")

#0 SAND PACK (16/35)
2" — 7' BGS

(5°-0")

(6'-07)
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ZONE B
THERMAL CONDUCTION HEATER WELL DETAIL

QTY (263) — 2 5/8" OR 2 3/4" OD X .065 WALL, 304SS LINER

3” CAN
TO BE CAPPED
IMMEDIATELY

1/2" SCH 40 THERMOCOUPLE PIPE INSTALLED
ADJACENT TO HEATER CAN, CAPPED ENDS AND
SEALED JOINTS INSTALLED TO FULL DEPTH
MINIMUM TWO PER CIRCUIT LEG (384 TOTAL)

SURFACE COVER

12" AIR—ENTRAINED
CONCRETE
R=0.15 W/mK

START OF HEATED INTERVAL
TOP OF TREATMENT ZONE

ESTIMATED DEPTH TO WATER TABLE

TOP OF BOOSTED SECTION VARIES
*REFER TO ZONE B THERMAL CONDUCTION HEATER SCHEDULE

AVERAGE TOP OF BEDROCK
BOTTOM OF TREATMENT ZONE

BOTTOM OF HEATED INTERVAL
BOTTOM OF BOOSTED SECTION

INSTALLED WITHIN A 3” SCH 80, C.S. HEATER CAN
EACH HEATER DELIVERS APPROXIMATELY 300 W/FT
IN NON—BOOSTED SECTION
AND 435 W/FT IN BOOSTED SECTION

*REFER TO ZONE B THERMAL CONDUCTION HEATER SCHEDULE

TOP OF 3" CAN

TOP OF COVER

(0'-0")

TOP OF EXISTING GRADE

WELL INSTALLATION

3" SCH 80 C.S. CAN INSTALLED TO TOTAL DEPTH (SEE SCHEDULE)

MINIMUM 6" BOREHOLE

NOTE:
CUSTOM WELL INSTALLATION FOR
(14) ZONE B WELLS

AS SHOWN ON DRAWING C104

(1'=0")

(2’-0%)

(3'-07)

(+-0)

ANNULAR SPACE
HIGH TEMP GROUT
DRILL DEPTH TO SURFACE

(5-0")

ZONE B
VAPOR EXTRACTION WELL (VEW) DETAIL

QTY (256)

6’'L X 2" WELL SCREEN, .010 SLOT W/PLATE BOTTOM, SS
2” SCH 80, C.S. RISER W/THREADED END

SURFACE COVER

12" AIR—ENTRAINED
CONCRETE

TOP OF COVER

(0'-0")  TOP OF EXISTING GRADE

R=0.15 W/mK

TOP OF VAPOR SCREEN

BOTTOM OF VAPOR SCREEN

1

- ____;E;________
‘-""’—""””””’,,——””””’—_ 2’

WELL INSTALLATION

MINIMUM 6" DIA BOREHOLE

ANNULAR SPACE
HIGH TEMP GROUT
" BGS TO SURFACE

(1"-07)

#00 FINE SAND PACK (30/70, 25/50)

(2-0")

- 2' BGS

(37-0")

(#-07)

SAND PACK (16/35)
- 8 BGS

(5-0")

(6'-0")

(70"

(8'-0")

(9°-0"

© COPYRIGHT 2013. TERRATHERM, INC. ALL RIGHTS RESERVED.

REVISIONS

07/03/13

DC SM

KC

100% DESIGN FOR AGENCY SUBMITTAL

REV
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BY | CHK

ENG

DESCRIPTION

APPROVED

ZONE B THERMAL CONDUCTION HEATER SCHEDULE

A

TERRATHERM

SRSNE SUPERFUND SITE

& VAPOR EXTRACTION WELLS

/ONE B — THERMAL CONDUCTION HEATER

HEATER BOTTOM NON-BOOSTED | BOOSTED BOTTOM HEATER CAN |SS LINER
WELL TYPE QUANTITY| OF HEATER OF BORING
TYPE INTERVAL INTERVAL LENGTH LENGTH
BGS BGS
ZONE B 18 249 18'-0" 0'-0" -12'-0" [12'-0" -18'-0" 19'-0" 21'-0" 21'-8"
ZONE B - DEEP 20 6 20'-0" 0'-0" -14'-0" |14'-0"-20'-0" 21'-0" 23'-0" 23'-8"
ZONE B - DEEP 21 5 21'-0" 0'-0" -15'-0" |15'-0"-21'-0" 22'-0" 24'-0" 24'-8"
ZONE B - DEEP 22 3 22'-0" 0'-0" -16'-0" |16'-0" -22'-0" 23'-0" 25'-0" 25'-8"

SIZE | FILE NO. DWG NO. REV
D C107 C107 E
SCALE: AS SHOWN | DNS SHEET 1 OF 1
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ZONE C

THERMAL CONDUCTION HEATER WELL DETAIL
QTY (250) — 2 5/8" OR 2 3/4" OD X .065 WALL, 304SS LINER
INSTALLED WITHIN A 3" SCH 80, C.S. HEATER CAN
EACH HEATER DELIVERS APPROXIMATELY 300 W/FT
IN NON—BOOSTED SECTION
AND 435 W/FT IN BOOSTED SECTION

3" CAN
TO BE CAPPED
IMMEDIATELY

*REFER TO ZONE C THERMAL CONDUCTION HEATER SCHEDULE

1/2” SCH 40 THERMOCOUPLE PIPE INSTALLED
ADJACENT TO HEATER CAN, CAPPED ENDS AND
SEALED JOINTS INSTALLED TO FULL DEPTH

MINIMUM TWO PER CIRCUIT LEG (384 TOTAL) TOP OF 3" CAN

SURFACE COVER I 24" TOP OF COVER
12" AIR—ENTRAINED ST
CONCRETE A PR
R=0.15 W/mK - o “ y o am
o feemswmk o e (0'-0") §TOP OF EXISTING GRADE
START OF HEATED INTERVAL
TOP OF TREATMENT ZONE
(1’_0")
(2’_0")
(3’_0")
(4’_0")

ANNULAR SPACE
HIGH TEMP GROUT
DRILL DEPTH TO SURFACE

(5-0")

ESTIMATED DEPTH TO WATER TABLE ! o

TOP OF BOOSTED SECTION VARIES
*REFER TO ZONE C THERMAL CONDUCTION HEATER SCHEDULE

AVERAGE TOP OF BEDROCK
BOTTOM OF TREATMENT ZONE

BOTTOM OF HEATED INTERVAL
BOTTOM OF BOOSTED SECTION

WELL INSTALLATION

3” SCH 80 C.S. CAN INSTALLED TO TOTAL DEPTH (SEE SCHEDULE)
MINIMUM 6" BOREHOLE

NOTE:
CUSTOM WELL INSTALLATION FOR
(13) ZONE C WELLS

AS SHOWN ON DRAWING C104

12" AIR—ENTRAINED

SURFACE COVER

ZONE C
VAPOR EXTRACTION WELL (VEW) DETAIL

QTY (204)

6L X 2” WELL SCREEN, .010 SLOT W/PLATE BOTTOM, SS
2” SCH 80, C.S. RISER W/THREADED END

247 TOP OF COVER

/ONE C

HORIZONTAL VAPOR
EXTRACTION WELL (HVEW) DETAIL

TOTAL: 200 LINEAR FEET
3” SS WELL SCREEN, 0.010 SLOT

SEE SHEET M101

=

FOR HVEW

LAYOUT

NOT TO SCALE

12" AIR—ENTRAINED

FINAL GRADE

UNIFORM COARSE FILL

(CONFIR_M SAND SPEC.) _

T ot

NATIVE FILL

e T S S He R
T R R TR T

T L R RN L
EATRAAREPEL L N IR S S S
TR T A I :

APPROXIMATELY 3 FT OF FILL
FT BELOW FINAL GRADE

HVEW PLACED 1

NOTE:
NATURAL FILL, COURSE FILL, AND ROAD BASE MATERIAL INSTALLED
AS PART OF PRE-ISTR SITE PREPARATION ACTIVITY. HVEW
COMPONENTS AND 12" CONCRETE COVER TO BE INSTALLED

AS PART OF THIS WORK.

by 0 sfm
/ a""ﬂlmmnm\“‘

EXISTING

ROADBASE MATERIAL
(1 1_0")

-----

\

A

PRE—EXISTING GRADE VARIES
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REV
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DESCRIPTION

APPROVED

CONCRETE (0'-0")  TOP OF EXISTING GRADE CONCRETE
R=0.15 W/mK ANNULAR SPACE R=0.15 W/mK
HIGH TEMP GROUT
1" BGS TO SURFACE
| (1"-07)
#00 FINE SAND PACK (30/70, 25/50)
/ 1" — 2' BGS
TOP OF VAPOR SCREEN o o Jr — o (2’-0")
S % B (3-0%) —
o % S (4'-0")
= #0 SAND PACK (16/35)
= 2' — 8 BGS
__ __|E A_Z -0
- % S (6'=0")
e % S (7-07)
ESTIMATED DEPTH TO WATER TABLE L % o o (8-0")
BOTTOM OF VAPOR SCREEN
e (9'-07)
WELL INSTALLATION
MINIMUM 6" DIA BOREHOLE
ZONE C THERMAL CONDUCTION HEATER SCHEDULE
HEATER BOTTOM NON-BOOSTED | BOOSTED BOTTOM HEATER CAN |SS LINER
WELL TYPE QUANTITY| OF HEATER OF BORING
TYPE INTERVAL INTERVAL LENGTH LENGTH
BGS BGS
ZONE C 24 237 24'-0" 0'-0" -18'-0" |(18'-0"-24'-0" 25'-0" 27'-0" 27'-8"
ZONE C - DEEP 26 7 26'-0" 0'-0" -20'-0" |(20'-0"-26'-0" 27'-0" 29'-0" 29'-8"
ZONE C - DEEP 28 2 28'-0" 0'-0" -22'-0" |22'-0"-28'-0" 29'-0" 31'-0" 31'-8"
ZONE C - DEEP 32 4 32'-0" 0'-0" -26'-0" |(26'-0" -32'-0" 33'-0" 35'-0" 38'-8"

A

TERRATHERM

SRSNE SUPERFUND SITE
/ONE C — THERMAL CONDUCTION HEATER

& VAPOR EXTRACTION WELLS

SIZE | FILE NO. DWG NO. REV
D C108 C108 E
SCALE: AS SHOWN | DNS SHEET 1 OF 1
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NOTE:

A DOUBLE 90" SWING JOINT
IS ALSO AN OPTION AT THIS

2" ELBOW

NOTES:

1.THE HEIGHT OF THE TOP CROSSBAR WILL CHANGE TO
ACCOMODATE THE DIFFERENCE IN ELEVATION ALONG THE

MANIFOLD PIPE.

2. A MINIMUM 1% SLOPE TO TREATMENT EQUIPMENT
CONNECTION IS REQUIRED.

3. THE DETAIL IS A REPRESENTATION OF A TYPICAL
CONNECTION.

TYPICAL HORIZONTAL

VAPOR EXTRACTION WELL DETAIL

SCALE: NTS
2” GATE VALVE
2” C.S. CUT TO LENGTH (£3) 5» CATES
LONG » »
1% SLOPE — HORN HOSE 47%2” FRP -
SADDLE OR

07 ELBOW#C:I

2" COUPLING

2" KING COMBO NIPPLE

24" LONG 2” HOSE CLAMP

2"NIPPLE

1/4" BALL VALVE

2" HOSE CLAMP/
2" KING COMBO NIPPLEJ

1/4” PUSH TO CONNECT

VICTAULIC TEE

/—ROTATE FROM 20° TO 90°

TYPICAL VERTICAL VAPOR EXTRACTION WELL DETAIL

SCALE: NTS

2" C.S. CUT TO LENGTH

1% SLOPE —

2” ELBOW ﬂ

A DOUBLE 90" SWING JOINT
IS ALSO AN OPTION AT THIS

2" ELBOW

NOTE:

24" LONG
2"NIPPLE

2" COUPLING

2" KING COMBO NIPPLE
2" HOSE CLAMP

1/4" BALL VALVE

1/4” PUSH TO CONNECT

2" GATE VALVE

(£3) o

GAT,

N HOSE

2” HOSE CLAMP/
2" KING COMBO NIPPLEJ 2" x 3" SHORT NIPPLE

4°x2” FRP  m
SADDLE OR
VICTAULIC TEE

/—ROTATE FROM 20° TO 90°
AS REQUIRED IN FIELD

TUBE FITTING
2" TEE
12” LONG 1"X1/4"
2"NIPPLE BUSHING o <
X -
REFER TO HUNT—2105 DRAWING
FOR T—STAND ASSEMBLY
2” BALL
VALVE |
(o)
59
T
ji UNISTRUT
ﬁﬂi "T” STANDS
T
- —
o TOP OF COVER A O,
a . A < 4 . A ' <
| q . < A ) 'A. .q , A ’ . < 9 . A_ Pa) 3 A A
. . . . 4 g a A4 A < - . < . . 44
I < g : a4 4 9 g
L U B | - a . o a A A N <
< .. Toal |4 i . < ) : ) .4
. : . 4 al . . ) : . ) g A4 . 4 A .
' o 4 qA A - <A o, : D o < ' 4 a
4 “““‘ Illlll lllllll
\ A A EALALAGALAIAIAIALALAIAITAIAIAIAIAIGAS

B

AS REQUIRED IN FIELD

2" x 3" SHORT NIPPLE

TUBE FITTING
2" TEE ii§|
12” LONG 17x1 /47
2”"NIPPLE BUSHING o
2’ -
REFER TO HUNT—2105 DRAWING
FOR T—STAND ASSEMBLY
2” BALL
VALVE |
4” LONG 3"x 27
2”NIPPLE REDUCER
— BUSHING
UNISTRUT
- COUPUNG_//’ T” STANDS
TOP OF COVER A O,
3 z 2 : ' - ' 9 . ' a
4 ...A .'Aq'.-A"' a4 g . E N 4 g ‘
. © A N . Y g 4 : a 4 s | -
a7 | 4 Al oy, . ' N 4. < < R |

N

48" LONGI————

3"NIPPLE
e "*??77ﬁﬁliﬁiﬁmTﬁﬁﬁﬂFhﬁf?ﬁiﬁ??Efﬂﬁ*P?1335ﬁﬁK$&?viﬁfi
3” SS SCH 40, 10 SLOT PIPE
THREADED
— VARIES

I N N NN IS IS ININININIINN

N

INININ

S, OSIONA S o
/ a”""ﬂmtmu\\“\\
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ZONE A

TEMPERATURE MONITORING POINT DETAIL
TERRATHERM QTY (8)
1 1/2” SCH 40, C.S. PIPE WITH THREADED END
END CAP WITH SEALED JOINTS

ZONE B

TEMPERATURE MONITORING POINT DETAIL

TERRATHERM QTY (23)

1 1/2" SCH 40, C.S. PIPE WITH THREADED END

END CAP WITH SEALED JOINTS

(0'-0")  TOP OF EXISTING GRADE

— = TO DATA LOGGER
SURFACE COVER ' _TOP OF COVER 24"
12” AIR—ENTRAINED T T P
CONCRETE A g
R=0.15 W/mK (19 ANNULAR SPACE
HIGH TEMP GROUT
| / 13’ BGS TO SURFACE
- (11200
- I ¢
- (30
1 1/2" CS PIPE/I .
- - (#-0
5, O"
D o (5=0)
|
S (0"
- - (7o
ESTIMATED DEPTH TO WATER TABLE v - . (8-0"
- (90
TEMPERATURE
SENSORS
@ 5' INTERVALS .
I (1009
7
- R A |
|
x BOTTOM TEMPERATURE SENSOR WILL BE
ONE FOOT ABOVE THE TOP OF ROCK ~ (120"
_ONE FOOT ABOVE THE TOP OF ROC D -
BOTTOM OF TEMPERATURE MONITORING PIPE _ o . (13-0"

(AT TOP OF ROCK)

WELL INSTALLATION

3" DIA. BOREHOLE

TEMPERATURE

0, 5, 10,

SENSORS AT
*12" BGS.

BOTTOM OF PIPE SET AT TOP OF BEDROCK.
FINAL DEPTH VARY FROM THAT SHOWN.
RECORD FINAL DEPTH FOR EACH TEMPERATURE

MONITORING POINT.

— = TO DATA LOGGER

SURFACE COVER

12" AIR—ENTRAINED
CONCRETE

TOP OF COVER 24"

R=0.15 W/mK

HIGH TEMP GROUT
/ 16" BGS TO SURFACE
(1)_0”)

1 1/2” CS PIPE/ |

ESTIMATED DEPTH TO WATER TABLE

TEMPERATURE

SENSORS
/@ 5' INTERVALS o
S (10'=0")

(11°=0")

(12°=0")

(13'=0")

x BOTTOM TEMPERATURE SENSOR WILL BE
ONE FOOT ABOVE THE TOP OF ROCK

(AT TOP OF ROCK)

. e (0'=0")  TOP OF EXISTING GRADE
@) ANNULAR SPACE

mlmm,,,,
Sy

u
\\\‘. e

Ty OIONAL
a""ﬂlmumu\\“

© COPYRIGHT 2013. TERRATHERM, INC. ALL RIGHTS RESERVED.

REVISIONS

WELL INSTALLATION
3” DIA. BOREHOLE

TEMPERATURE SENSORS AT
0’, 5, 10°, *15" BGS.

BOTTOM OF PIPE SET AT TOP OF BEDROCK.
FINAL DEPTH VARY FROM THAT SHOWN.
RECORD FINAL DEPTH FOR EACH TEMPERATURE
MONITORING POINT.
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TERRATHERM

SRSNE SUPERFUND SITE

TEMPERATURE & PRESSURE
MONITORING POINT DETAILS
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ZONE C

TEMPERATURE MONITORING POINT DETAIL
TERRATHERM QTY (25)
1 1/2” SCH 40, C.S. PIPE WITH THREADED END
END CAP WITH SEALED JOINTS

—— = TO DATA LOGGER

ZONE B & C

PRESSURE MONITORING WELL
TERRATHERM QTY (18)
10°L X 2" WELL SCREEN, .010 SLOT W/PLATE BOTTOM, SS
2" SCH 40, C.S. RISER W/THREADED END

ZONE A

PRESSURE MONITORING WELL
TERRATHERM QTY (2)
5°L X 2” WELL SCREEN, .010 SLOT W/PLATE BOTTOM, SS
2” SCH 40, C.S. RISER W/THREADED END

SURFACE COVER 24" SURFACE COVER Il _TOP OF COVER g SURFACE COVER - 1 _TOP OF COVER 24"
12" AIR—ENTRAINED o 12" AIR—ENTRAINED D ORI P o 12" AIR—ENTRAINED A R IR || S SN o
CONCRETE (0'=0")  TOP OF EXISTING GRADE CONCRETE Ak S (0'=0")  TOP OF EXISTING GRADE CONCRETE il TRIRIEIE N SRR L e (0'=0")  TOP OF EXISTING GRADE
R=0.15 W/mK ANNULAR SPACE R=0.15 W/mK ' ANNULAR SPACE R=0.15 W/mK ' ANNULAR SPACE
HIGH TEMP GROUT HIGH TEMP GROUT HIGH TEMP GROUT
22" BGS TO SURFACE / 1" BGS TO SURFACE / 1" BGS TO SURFACE
(1'-0” e | | e e | | e
400 FINE SAND PACK (30/70, 25/50) #00 FINE SAND PACK (30/70, 25/50)
|/1v_2'|3(;s |/11_2vBGS
S (220 TOP OF VAPOR SCREEN %[ - _(2'—0") TOP OF VAPOR SCREEN %[ - _(2’—0")
- 3= e | = I ) e | = I
Il — 40 SAND PACK (16/35) = 40 SAND PACK (16/35)
/ E / 2’ — 8 BGS E / 2’ — 7° BGS
1 1/2” CS PIPE = o = o
/ - R 0| R | = | e N G i 0 R | = ! e G i 0
1’ (5'=0 = (5'-0") = (5'-0")
19 - = = = — = = — — B - = = = — - - — — B - = = =
- - (e=0 - IE I ) | = I ol
S - (70 | = (T __BOTTOM OF VAPOR SCREEN = (7o
ESTIMATED DEPTH TO WATER TABLE v - (8= ESTIMATED DEPTH TO WATER TABLE v B - (-0 ESTIMATED DEPTH TO WATER TABLE \ A (8'-0")
- I ) ___—_E e C ) R i )
TEMPERATURE =
| SENSORS —
/@ 5’ INTERVALS - — (10'~0")
a o _(10=0) S = - NP WELL INSTALLATION
% MINIMUM 4” DIA BOREHOLE
| I R 1) N | = N Ll
E o . (2-0 BOTTOM OF VAPOR SCREEN o = o ~ (12’-0Y)
\/\ (13-0")
He R € - o}
T A WELL INSTALLATION
\/\ M\ MINIMUM 4” DIA BOREHOLE
5 - (20-0"
x+ BOTTOM TEMPERATURE SENSOR WILL BE | -
_ONE FOOT ASOVE THE TOP OF ROCK 0 - (@=0) © COPYRIGHT 2013. TERRATHERM, INC. ALL RIGHTS RESERVED.
REVISIONS
BOTTOM OF TEMPERATURE MONITORING PIPE | -  (22-0")

(AT TOP OF ROCK)

WELL INSTALLATION

E 07/03/13 | DC SM KC | 100% DESIGN FOR AGENCY SUBMITTAL

DESCRIPTION APPROVED

3” DIA. BOREHOLE REV DATE BY | cHK | ENG

TEMPERATURE SENSORS AT
0, 5°, 10, 15, 20°, *21’ BGS.

TERRATHERM

BOTTOM OF PIPE SET AT TOP OF BEDROCK.
FINAL DEPTH VARY FROM THAT SHOWN.
RECORD FINAL DEPTH FOR EACH TEMPERATURE
MONITORING POINT.

SRSNE SUPERFUND SITE

TEMPERATURE & PRESSURE
MONITORING POINT DETAILS

SIZE | FILE NO. DWG NO. REV
D C110 C110 E
SCALE: AS SHOWN | DNS SHEET 2 OF 2
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ISTR=2 THROUGH —7/

GROUNDWATER MONITORING WELL
QTY (6)

— ISTR—1

13’L X 2" WELL SCREEN, .010 SLOT, SS W/ 2’ SUMP
2" SCH 40, C.S. RISER W/THREADED END

GROUNDWATER MONITORING WELL

QTY (1)
10°L X 2” WELL SCREEN, .010 SLOT, SS W/ 2’ SUMP

2" SCH 40, C.S. RISER W/THREADED END

SURFACE COVER

T y Toant - . em oo .
. LA e e s T
.......
. | . a
-

TOP OF COVER

TOP OF EXISTING GRADE

12" AIR—ENTRAINED -
CONCRETE (0'-0")
R=0.15 W/mK ANNULAR SPACE
HIGH TEMP GROUT
1" BGS TO SURFACE
(1’_0")

/ 1" — 2’ BGS
T (2'-0")

#00 FINE SAND PACK (30/70, 25/50)

(3-0)

(407

(5'-0")

(6'-07)

(7-0")

(8'-0")

#0 SAND PACK (16/35)

ESTIMAlED_DEPTH TO WA'IER EBLE ! - | =
=i 2’ — 12’ BGS
'§' (g:_on)

(10°'=0")
(11’-0")
2" SUMP WITH
WATER WELL DEBRIS TRAP
~ BOTTOM OF SCREEN o ~ (120
(13'=0")
ANNULAR SPACE
HIGH TEMP GROUT
12' — 14’ BGS
- BOTTOM OF sump e Ca )
WELL INSTALLATION
MINIMUM 6" DIA BOREHOLE
INSTALLATION DEPTHS MAY VARY BASED ON
DEPTHS TO BEDROCK AT WELL LOCATIONS

TOP OF COVER

S L, L T

B S L A R T
......

v -

SURFACE COVER
TOP OF EXISTING GRADE

(00"

ANNULAR SPACE
HIGH TEMP GROUT
BGS TO SURFACE

12" AIR—ENTRAINED

CONCRETE
R=0.15 W/mK
11
(11_011)
#00 FINE SAND PACK (30/70, 25/50)
/ 1, - 2, BGS
~ TOP OF SCREEN |+ (2-0)
(31_0")
(4'—0")
(51_0")
(6’—0")
(71_011)
ESTIMATED DEPTH TO WATER TABLE \ A | B - o (®-0)
i #0 SAND PACK (16/35)
! 2" — 15 BGS
= (9'-07)
(101_0")
(111_011)
(121_011)
(130_000)
(14'-0")
2’ SUMP WITH
WATER WELL DEBRIS TRAP
BOTTOM OF SCREEN (15'-0")
(16’—0")
ANNULAR SPACE
HIGH TEMP GROUT
15" — 17’ BGS
- _ _ BOTIOMOFSUMP S )

WELL INSTALLATION

MINIMUM 6" DIA BOREHOLE

INSTALLATION DEPTHS MAY VARY BASED ON
DEPTHS TO BEDROCK AT WELL LOCATIONS

$
s
s
Ex -
E H \,3\ s
= =
2 $74
Z $
7, 8’ magens &
Uy OTONAL '
KT
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ELECTRICAL ONELINE LEGEND (SMART SYMBOL) ELECTRICAL ONELINE LEGEND SCR POWER WIRING SCHEMATICS GENERAL NOTES
TERRATHERM FREQUENTLY USED TERMS AND SYMBOLS (SMART SYMBOL — INTEGRATED EQUIPMENT) THE FOLLOWING NOTES ARE APPLICABLE TO ALL ELECTRICAL DRAWINGS, OR E—SERIES, UNLESS
. SPECIFICALLY STATED OTHERWISE ON THE SPECIFIC DRAWING. THE FOLLOWING IS NOT AN
AV AR HEATER CIRCUIT — WYE CONFIGURED, 27/V ALL—INCLUSIVE LIST OF RELEVANT CODE APPLICABLE TO THIS PROJECT BUT IS INTENDED TO
ATS — AUTOMATIC TRANSFER SWITCH HIGHLIGHT THE MAJOR SECTIONS ONLY.
C.S. — CARBON STEEL l. CB # LOW VOLTAGE AIR CIRCUIT BREAKER WITH RATING HEATER CIRCUIT — WYE CONFIGURED, 277V, TYPICAL WIRING
DP — DISTRIBUTION PANEL ) AMP AND NUMBER OF POLES AS NOTED. WITHIN INTEGRATED SCR CABINET
FLA — FULL LOAD AMPS. MOTOR FLA ARE SPECIFIED PER NEC 430.250 ?” 3 POLES NON—ADJUSTABLE TYPE. GENERAL NOTES:
Gl — GROUND FAULT CIRCUIT INTERRUPTER . I — 1. TERRATHERM WILL PROVIDE ALL FLEXIBLE CORDS AND CONNECTORS FOR EQUIPMENT SHOWN ON
KVA  KILOVOLT— AMPERE | B4 LOW VOLTAGE AIR CIRCUIT BREAKER WITH RATING DASE A DRAWING. CONTRACTOR MAY BE REQUESTED TO PROVIDE ADDITIONAL MATERIAL ON A T&M BASIS
- XX AT 2 AS SITE CONDITION CHANGES
KW KILOWATTS ) AND NUMBER OF POLES AS NOTED. TRIP RATING | :
KWHR ~ — KILOWATT—HOUR ?7 XX _AF ADJUSTABLE TYPE.
LC — LOAD CENTER 3 POLES PHASE BN ,
X 2. TERRATHERM'S ELECTRICAL DESIGNS ARE BASED ON ARTICLE 590, TEMPORARY INSTALLATION, OF
LCP — LOCAL CONTROL PANEL PHASE C /]\ ; THE NATIONAL ELECTRIC CODE, 2011. ALL TEMPORARY WIRING AND EQUIPMENT WILL BE REMOVED
MSWB ~ — MAIN SWITCHBOARD l CB # LOW VOLTAGE AIR CIRCUIT BREAKER WITH RATING — o—%——m AT THE CONCLUSION OF THE PROJECT. ALL CABLE SHALL BE LISTED FOR HARD OR EXTRA—HARD
oWs — OIL WATER SEPARATOR XX AT AND NUMBER OF POLES AS NOTED. TRIP RATING § USAGE PER ARTICLE REQUIREMENT.
SCR — SILICON CONTROLLED RECTIFIER ) XX _AF ADJUSTABLE TYPE. PROTECTION TO BE SPECIFIED
T(XXX)  — TERRATHERM EQUIPMENT IDENTIFICATION NUMBER T ESEOLES AS REQUIRED.
i — VOLTS § 3. TYPE "W’ AND TYPE "G—GC” ARE CLASSIFIED FOR EXTRA HARD USAGE PER NEC TABLE 400—4.
VFD — VARIABLE FREQUENCY DRIVE TYPE "W’ AND TYPE "G—GC” CABLE AMPACITY ARE SPECIFIED PER NEC ARTICLE 400—-5(A)(2)
XX/XXX = PLACE HOLDER — INFORMATION TO BE ADDED FOR SPECIFIC PROJECT A CB # LOW VOLTAGE AR CIRCUIT BREAKER WITH RATING USING 75 DEGREE C COLUMN F3 FOR THREE—CONDUCTOR (3/C) CABLES. COLUMN D1 IS USED
/l\ XX AT AND NUMBER OF POLES AS NOTED. TRIP RATING FOR SINGLE—CONDUCTOR (1/C) WHERE THE CONDUCTOR IS NOT IN PHYSICAL CONTACT WITH WITH
o WIRE TERMINATION / CONNECTION POINT \T/> XX AF ADJUSTABLE TYPE. PROTECTION TO BE SPECIFIED EACH OTHER.
¥ ESEOLES AS REQUIRED. DRAWOUT TYPE.
ELECTRICAL CONDUCTOR / WIRE 4, ALL CABLE SHALL BE BOTTOM ENTRY WHEREVER PRACTICAL. PER NEC 110.14, ALL TERMINALS
NEUTRAL OF EQUIPMENT >100A ARE ASSUMED TO BE 75C RATED UNLESS OTHERWISE NOTED.
% SEMI—CONDUCTOR FUSE N gg ﬁT MEDIUM VOLTAGE VACUUM CIRCUIT BREAKER WITH | .,
XX AF RATING AND NUMBER OF POLES AS NOTED. TRIP gHEATING ELEVENT(S) 5. GROUNDING SHALL BE INSTALLED PER NEC ARTICLE 250 — "GROUNDING AND BONDING FOR ALL
3 POLES g@g‘cﬁ‘gE@)Di%sgégbﬁéwpROJE%QSUTT%EEE EQUIPMENT”. ROUTE ALL HEATER CIRCUIT EQUIPMENT GROUNDS WITH THE HEATER CIRCUIT
:__: Y LSIG ’ ' CONDUCTORS TO EACH WELLHEAD. REFERENCE TYPICAL GROUNDING DETAILS FOR ADDITIONAL
L HEATER ELEMENT AS REPRESENTED IN ONELINE. LETTER IN HEXAGON INFORMATION.
DENOTES HEATER TYPE.
WXX AMP FUSE FUSE RATING AND TYPE AS NOTED. HEATER CIRCUIT — INSIDE DELTA 6. THE GROUNDING ELECTRODE CONDUCTOR FOR A SEPARATELY DERIVED SYSTEM (TRANSFORMER)
TYPE CONFIGURED. 480V SHALL BE INSTALLED AT THE FIRST DISCONNECTING MEAN PER NEC ARTICLE 250.30.
=== HEAT TRACE FOR PIPING 7. GENERATOR SHALL BE WIRED PER NEC ARTICLE 702, OPTIONAL STANDBY SYSTEMS. THE
o HEATER CIRCUIT — WYE CONFIGURED, 277V, TYPICAL WIRING GENERATOR WILL BE WIRED TO A THREE (3) POLE TYPE AUTOMATIC TRANSFER SWITCH (ATS) AND
R vp RS FUSED DISCONNECT SWITCH WITH SWITCH RATING, SHOULD BE WIRED AS A NON—SEPARATELY DERIVED SYSTEM, I.E. DO NOT BOND NEUTRAL AT
cUSE TYPE FUSE RATING AND TYPE AS NOTED. CENERATOR. WIRE EMERGENCY STOP SIGNAL TO PREVENT GENERATOR START DURING AN
o EMERGENCY. EMERGENCY STOP SIGNAL SHALL ALSO BE WIRED TO SHUNT TRIP THE MAIN
| VARIABLE FREQUENCY DRIVE(VFD) WITH HELD WIRING BREAKER(S)
VFD XX HP DISCONNECT SWITCH AT PANEL. VFD RATING AS :
NOTED
8. MAINTAIN WORKING CLEARANCE PER NEC ARTICLE 110.26 — "SPACES ABOUT ELECTRICAL
EQUIPMENT".
MOTOR. HORSEPOWER AS INDICATED IN CIRCLE. R -
FULL LOAD AMPS (FLA) AS NOTED PER | T | SCR 9. ALL POWER DISTRIBUTION EQUIPMENT SHALL BE UL LISTED OR CERTIFIED BY A 3RD PARTY NRTL.
APPLICABLE NEC TABLE. | )XX A | PHASE A
A
FLA XXX | L 45 KVA | e m' 10. ALL PROCESS EQUIPMENT CONTROL PANELS SHALL BE BUILT TO APPLICABLE UL STANDARDS SUCH
| §8SQ/§§§/1ZOV | PHASE By S AS UL 508, UL 698. EQUIPMENT MAY BE FIELD EVALUATED BY A NRTL IF THE ABOVE STANDARD
: T : —8 |+ 4 IS NOT AVAILABLE.
XX KW STANDBY GENERATOR. KW RATING AS NOTED | XX A | priase ol L %
‘ ‘ | T . . . . | —o X i] 11. EQUIPMENT WITH "A” AND "B” TAG SUCH AS P—101A AND P—101B ARE NON-—COINCIDENTAL
| : i : l l l | LOADS.
| D15A D15A 15A D15A 15A )15A, _
XXX XXXV VOLTAGE TRANSFORMER. TYPICALLY USED FOR | I I I I I I | 12. USE THE FOLLOWING COLOR CODES FOR CONDUCTOR IDENTIFICATION:
3¢ METERING. VOLTAGE RATIO AS NOTED. | | §HEAT|NG ELEVENT(S) 208Y / 120 VOLT 480 / 277 VOLT
- === ——— = - | PHASE A BLACK BROWN
INTEGRATED PANEL WITH TRANSFORMER ASSEMBLY. PRIMARY AND SECONDARY PHASE B RED ORANGE
ai WY - 5 A CURRENT TRANSFORMER, TYPICALLY USED FOR BREAKERS AS NOTED. DISTRIBUTION PANEL CONTAINS BREAKERS AS NOTED. PHASE C BLUE YELLOW
' METERING. CURRENT TRANSFORMER RATIO AND NEUTRAL WHITE GRAY
POLARITY AS NOTED.
ENERGY METER (KWHR) | EGJEEA)\% | 13. ALL WORK SHALL CONFORM TO THE LATEST LOCAL, STATE AND FEDERAL REQUIREMENTS AS
@ VMODEL AS NOTED (o) 480277V, 38, 4 WIRE, 1600A INTERPRETED BY THE AUTHORITY HAVING JURISDICTION
CB1 CB2 CB3 CB4 CB5 GFCl GROUND FAULT CIRCUIT INTERRUPTER
b 400AT % 400AT ¢ 400AT % 400AT % 400AT WP DUPLEX OUTLET WITH WEATHERPROOF
KVA POWER TRANSFORMER WITH PRIMARY 400AF 400AF 400AF 400AF 400AF COVER. SITE SPECIFIC NOTES:
%< PRI_VOLT:480/277V  VOLTS, SECONDARY VOLTS, KVA RATINGS, 3 POLE 3 POLE 3 POLE 2 POLE 3 POLE
%z AND % IMPEDANCE AS NOTED LSI LSI LS| LS| LSI 1. AMPACITIES OF CABLE ARE CORRECTED FOR A MAX AMBIENT TEMPERATURE OF 91 DEGREE F
E EMERGENCY STOP — PUSHBUTTON 2. THE AVAILABLE FAULT CURRENT IS ASSUMED TO BE BELOW 65KAIC. EXACT FIGURE TO BE
CEoa s STATION PROVIDED BY UTILITY.
s BROTIOR OR © COPYRIGHT 2013. TERRATHERM, INC. ALL RIGHTS RESERVED.
EQUIVALENT. E E = = E ._Q LIGHT POLE WITH GFCl DUPLEX ——
EQUIPMENT SKID BOUNDARY EXTERNAL TO SPANG RECEPTACLE
853 SCRs
SCR SCR SCR SCR SCR D 7/03/13 WL SwW WL | 100% DESIGN FOR AGENCY SUBMITTAL
C 6/14/13 WL SW WL 100% DESIGN SUBMITTAL
Ir,&%é_—_'] ___________ -i REV DATE BY | CHK | ENG DESCRIPTION APPROVED
xxx A AN i
| E AUTOMATIC TRANSFER SWITCH. SWITCH AMP
A TERRATHERM
| |
| | 4
S R | INTEGRATED DISTRIBUTION PANEL WITH BUILT—IN SCR CABINETS / ZONES. EACH ZONE
HAS CUSTOMIZABLE PROTECTION FOR THE HEATER CIRCUIT AND THE SCR. SRSNE SUPERFUND SITE
R ELECTRICAL LEGEND
| |RATED HP @460V UL COMBINATION STARTER TYPE E, TR TR —
| | FLA X — X SELF—PROTECTED OR TYPE F. FULL LOAD AMP D £100 100 D
| | XX AMPS MAX RATING ADJUSTABLE IN SPECIFIED RANGE.
LT CONFIDENTIAL
I—L | THIS DRAWING AND THE INFORMATION IT CONTAINS ARE THE PROPERTY OF TERRATHERM, INC.
AND MAY NOT BE USED IN PART OR IN WHOLE EXCEPT BY WRITTEN PERMISSION OF TERRATHERM, INC.
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TO UTILITY
A AVAILABLE FAULT CURRENT = XXXX A — TO BE PROVIDED BY UTILITY.
DOWNSTREAM AVAILABLE FAULT CURRENT TO BE CALCULATED AFTER RECEIPT OF SYSTEM DATA FROM UTILITY
1 -
23kv—13.8kV L N ° o (gszlzuET STTFSg)
3000KVA EXACT SYSTEM CONFIGURATION TO BE DETERMINED AFTER CONSULTATION WITH
) UTILITY. SWITCHGEAR CONFIGURATION, CB—M1 TO CB—M4, MAY CHANGE AS A RESULT.
YT e
| INTEGRATED MOBILE SUBSTATION 120AT
| MSWB-—101 sooar [ ]
| 65KAIC 2 ROtE
|
| REVENUE GRADE METER
| (SHARK 200 MODEL)
| OR EQUIVALENT
| 13.8kV—480/277Y TOTAL CONNECTED LOAD
| 3000,/4000KVA 3251 AMP CONTINUE ON SHEET 2
| 480/277V, 39, 4 WIRE, 5000A 5.72 7Z 2703 KVA FOR PROCESS EQUIPMENT LOADS DETAILS
CB—M1 CB-M2 CB-M3
| L 14400AT ) 1440AT 1200AT TOTA"C AT_%CL)JCLE'IS'SD ESCL)JABMENT
| 1600AF 1600AF 1600AF 610 AMPS
| 3 POLE 3 POLE S_POLE 507 KVA
L LSIG LSIG LSIG
3 X [4-1/C 350 KCMIL TYPE W 3 X [4-1/C 350 KCMIL TYPE W
PORTABLE POWER CABLE] L PORTABLE POWER CABLE] L
WITH #4/0 GND WITH #4/0 GND
SPARE
CALCULATED AVAILABLE FAULT CURRENT CALCULATED AVAILABLE FAULT CURRENT
XXXX KA XXXX KA
r———————F""F"-"-"""">"""">""""""""""FTFF"F"F"FF"FF"7FF V= 1 e 1
| DP—-01 | | DP-02 |
| B65KAIC | | B65KAIC |
| 480/277V, 38, 4 WIRE, 1600A | | 480/277V, 38, 4 WIRE, 1600A |
| L CB1 CB2 CB3 CB4 L CB5 | | L CB6 CB7 cB8 cB9 L CB_X |
| 300AT ) 300AT > 300AT D 300AT 300AT | | 300AT D 300AT D 300AT D 300AT 300AT |
400AF 400AF 400AF 400AF 400AF 400AF 400AF 400AF 400AF 400AF
| 3 POLE 3 POLE 3 POLE 3 POLE 3 POLE | | 3 POLE 3 POLE 3 POLE 3 POLE 3 POLE |
L s s 5 N i &) U ) _| L st | Ltsi_ | _l kst | oS
= = = = = = = = = =
w|2 w|2 w|2 w|2 w|2 w|2 w|2 w|2 w|2 w|2
£ £ 2 £io £ £ £o £ £ £
ol2 ol olS olS ol ol olS olS ol ol2
g g g T g o) By BicY Be) )
=u=\ =“=\ =“=\ =u=\ =H=\ =.h\ =.h\ =H=\ =H=\ =“=\
M= M= m(= M= M= M= M= M= M= M=
* * * * * * * * * *
FUSES — 400AMP FUSES — 400AMP
CLASS T, BUSSMAN TYPE JJS =S =3 S S S CLASS T, BUSSMAN TYPE JIS & S S =S S
INTERNAL TO INTERNAL TO
CONTROL CONCEPT MODEL CONTROL CONCEPT MODEL
3337 SCRs 3337 SCRs
gy
o
FUSES — 500AMP E°E| E"E E‘ﬂ E°E| Ecﬂ FUSES — 500AMP E‘ﬂ E‘ﬂ ECE E‘ﬂ E‘a Z
FERRAZ SHAWMUT, FERRAZ SHAWMUT,
TYPE PROTISTOR TYPE PROTISTOR
EXTERNAL TO SPANG 853 EXTERNAL TO SPANG 853
SCRs 51 = = = =N SCRs = 1 [N 51 Ml
CKT—1A CKT—2A CKT-3A CKT—4A CKT-5A CKT—6A CKT—-7A CKT-8A CKT—-9A SPARE
CKT-1B CKT-2B CKT-3B CKT—4B CKT-5B CKT-6B CKT—-7B CKT-8B CKT—9B
CKT—1C CKT—2C CKT—4C CKT—5C CKT-6C CKT-7C CKT-8C CKT-9C

TO RESISTIVE HEATERS
TOTAL CALCULATED LOAD
1186 AMP
985 KW

TO RESISTIVE HEATERS
TOTAL CALCULATED LOAD

1523 AMP
1099 KW

© COPYRIGHT 2013. TERRATHERM, INC. ALL RIGHTS RESERVED.

REVISIONS

7/03/13 WL | SW | WL | 100% DESIGN FOR AGENCY SUBMITTAL

6/14/13 WL | SW | WL | 100% DESIGN SUBMITTAL

TERRATHERM
SRSNE SUPERFUND SITE
ONE—LINE ELECTRICAL
| El01 - E101 R|:E)V

SCALE: AS SHOWN | DNS SHEET 1 OF 4

THIS DRAWING AND THE INFORMATION IT CONTAINS ARE THE PROPERTY OF TERRATHERM, INC.
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PANEL LC—102
CALCULATED LOAD
59.5A @ 480V, 28.6 KVA

© COPYRIGHT 2013. TERRATHERM, INC. ALL RIGHTS RESERVED.

UTY SAFETY SWITCH

________________________________________________________________ =
|
|
|
INTEGRATED MOBILE SUBSTATION |
MSWB—-101 |
65KAIC |
|
|
|
SEE E101 SHEET 1 |
FOR ADDITIONAL DETAILS |
|
CB-M4 |
) 800AT
1600AF |
3 POLE |
_____________________________________________________________ | LSI6
2 X [4 X 1/C—350 KCMIL]
TYPE "W” WITH #4/0 EQ GND
Maem @z | 2 X ’|’:4"X 1/C-350 kCMIL}
| 800 /3P | TYPE "W” WITH #4/0 EQ GND [N -
| 65 Kalc N 1 | 50 A7 |
E
| i y | o) |
| o | 500 KW |
] _ - _ _ _ _ _
CALCULATED LOAD 2 X [4 X 1/C—350 KCMIL]
510 AMPS TYPE "W” WITH #4/0 EQ GND
e 1
|DP=10 (T-11)
65 KAIC
|
| 480/277V, 38, 4 WIRE, 1600A
| . .
| CB1 CB2 gggAT gggAT CcB5 CB6 gggAT CcB8 CB9 CB10 CB11 CB12 CB13 CB14 CB15 CB16
P 40A ) 40A ) “OOAF TOOAF ) 15A Y 30A ) “COOAF ) 125A ) 125A 125A 15A 15A 60A 15A 15A ) 80A
| 3 POLE 3 POLE 3 POLE 3 POLE 3 POLE 3 POLE 3 POLE 3 POLE 3 POLE 3 POLE 3 POLE 3 POLE 3 POLE
c_ 4 |-~ __|3FPOE_ _ | SPOE____ |- - _ - ____sPOE_ V- _ - ___1___ - ____\_ - ____ ‘- _ - __ |-~ - ____ - | J
™~ #2/3 ™~ #2/3 ™~ #2/3 46/3 TYPE
#4/0 1/C G—GC CORD G—GC CORD G—GC CORD ) G—GC CORD /3 TYPE |
TYPE W == = = W/248 GND
ﬂ Eﬂ 4470 1/c | | osc ] | | osc -] | | osc ] I— | —: (PART OF CABLE)
#6/4 —< 46/4 —< ] i #12/4—L #8/4 —y TYPE "W* — | | | | | | #12/4 —3 #12/4 —3 | | SPARE #12/4 —4
SOOW CORD SOOW CORD SOOW CORD SOOW CORD | w/ #2 EQ. GND | | | | | | SOW CORD SOW CORD 1 SOOW CORD Y 100A — HEAVY D
| | | | | | N e e 80 AMP FUSE
| | | | | | | | | | g FRS—R—-80
VFD VFD VFD 15 KW THERMAL | | | | | | VFD VFD | /K:Eiy/ /A:E{)/ /4:§:Y/ /K:EIY/ | ‘
| | AC—AUX DUCT OXIDIZER I I I |
s s POWER HEATER | Moror] | | voror] | | voror] | /G}/ /G>/ : : s
| [sTarTeR] | | [STARTER] | | [STARTER] | | AR STRIPPER AIR STRIPPER AR STRIPPER AR STRIPPER | 47 BKVA. XEUR
VACUUM VACUUM B—101X H—101 F—101 | | | | | | EMERGENCY EXHAUST EXHAUST EFFLUENT EFFLUENT ji 7
BL§W1E§1AA BL§W1E§1 BB FLA 6.8A FLA 18A FLA 150A | | | | | @ | WATER BOOSTER : BLOWER BLOWER PUMP PUMP : = 480_214%/120\/
AR AR - | " cooumne | | cooumne | | cooune | PUMP PUMP B—105A B—105B P—109A P—109B
COMPRESSOR ~ COMPRESSOR FLA 124A FLA 124A INCLUDES | TOWER | | TOWER | | TOWER | P-114 = R I I L | OIL/WATER
Z—102 Z—108 CP—200 PuMP IR s P—110A/B | A 1A LA 4.8 | SEPARATOR
FLA 21A FLA 21A gg_é% L | L | L | FLA 484 FLA 2.1A | | D'SSUHQSGE
CP—613 COOLING TOWER COOLING TOWER COOLING TOWER | AIR STRIFER | P—108A/B
P—105A/B 500 TON 500 TON 500 TON | N |
SEE VENDOR P—101A P—101B W—101 R S J FLA 3.4A
DRAWING FOR FLA 96A FLA 96A FLA 65A
ADDITIONAL
INFORMATION 3 X 1/C — #1/0 AWG THHN/THWN WITH #6 GND —%
IN 1—1/4” PVC SCH 40 CONDUIT
3
NG
\/

REVISIONS
D 7/03/13 WL | SW | WL | 100% DESIGN FOR AGENCY SUBMITTAL
C 6/14/13 WL | SW | WL | 100% DESIGN SUBMITTAL
B 3/16/11 WL | SW | LC | REVISED PER LATEST DESIGN PA
A 3/13/10 WL JG JG | ISSUED FOR REVIEW

REV

DATE

BY

CHK

ENG

DESCRIPTION

APPROVED

TERRATHERM

SRSNE SUPERFUND SITE

ONE—LINE ELECTRICAL

SIZE

D

FILE NO.

E101

DWG NO.

10T

SCALE: AS SHOWN

DNS

SHEET 2 OF 4
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CALCULATED AVAILABLE FAULT CURRENT

DP-03

FUSES — 400AMP
CLASS T, BUSSMAN TYPE JJS

INTERNAL TO

CONTROL CONCEPT MODEL

3337 SCRs

OR

FUSES — 500AMP
FERRAZ SHAWMUT,

TYPE PROTISTOR

EXTERNAL TO SPANG 853

SCRs

_L_|(2) E-sTOP

O |(SHUNT TRIP)

TO0 RESISTIVE HEATERS
TOTAL CALCULATED LOAD
1219 AMP
1012 KW

TO RESISTIVE HEATERS
TOTAL CALCULATED LOAD
1125 AMP
934 KW

\\2,10

N{:O;{f/,

g,
e CONN

TO UTILITY
A AVAILABLE FAULT CURRENT = XXXX A — TO BE PROVIDED BY UTILITY.
DOWNSTREAM AVAILABLE FAULT CURRENT TO BE CALCULATED AFTER RECEIPT OF SYSTEM DATA FROM UTILITY
T2
23KV — 480/277V
2500KVA ol
XXX %Z * EXACT SYSTEM CONFIGURATION TO BE DETERMINED AFTER CONSULTATION WITH
TOTAL CONNECTED LOAD UTILITY. SWITCHGEAR CONFIGURATION, CB—M1 TO CB—M4, MAY CHANGE AS A RESULT.
2343 AMP
1946 KVA
8 X [4—1/C 500 KCMIL
THWN W/ #4/0 AWG GND] — L
4” RIGID SCH 40
|  65KAIC 3000AT
| ) 5000AF*
| 3 POLE
| 480/277V, 36, 4 WIRE, 5000A LSlG
| CB—M1 CB—M2 CB—M3
| ) 1440AT ) 1440AT ) 1200AT )
| 1600AF 1600AF 1600AF
| 3 POLE 3 POLE 3 POLE
LSIG LSIG LSIG
s o ! E
3 X [4—1/C 350 KCMIL TYPE W 3 X [4—1/C 350 KCMIL TYPE W
PORTABLE POWER CABLE] L PORTABLE POWER CABLE] L SPARE SPARE
WITH #4/0 GND WITH #4/0 GND
CALCULATED AVAILABLE FAULT CURRENT
XXXX KA
————————————————————————————————————— — S |
| | DP—-04 |
| | B5KAIC
480/277V, 39, 4 WIRE, 1600A : : 480/277V, 39, A WIRE, 1600A :
CB10 L CB11 CB12 CB13 CB14 | | CB15 CB16 CcB17 cB18 CB19 |
) 300AT 300AT ) 300AT ) 300AT ) 300AT ) 300AT ) 300AT ) 300AT ) 300AT ) 300AT
400AF 400AF 400AF 400AF 400AF | | 400AF 400AF 400AF 400AF 400AF |
3 POLE 3 POLE 3 POLE 3 POLE 3 POLE | | 3 POLE 3 POLE 3 POLE 3 POLE 3 POLE |
N S Y A =) S N st b1 st | [ A =1 B N Lsi_ | tsb | s | s |
= = = = = = = = = =
()] (] (] (] [ (] (] [ (] (]
&3 £5 £5 &3 2 2 &3 2 £5 2
ol ol& ol& ol o|@ ol& ol o|@ ol& ol
Sl Sl Sl e Sl Sl Sle Sl Sl Sl
M= M= M= M= M= M= M= M= M= M=
* * * * * * * * * *
FUSES — 400AMP
S S S = S CLASS T, BUSSMAN TYPE WS S S S S S
INTERNAL TO
CONTROL CONCEPT MODEL
3337 SCRs
OR
SCR SCR SCR SCR SCR FUSES — S500AMP SCR SCR SCR SCR SCR
FERRAZ SHAWMUT,
TYPE PROTISTOR
EXTERNAL TO SPANG 853
gl gl =y = = SCRs = = = =y =
L2l el (el (el L2l (el (el L2l (el (el
CKT—10A CKT—11A CKT—12A CKT—13A CKT—14A CKT—15A CKT—16A CKT—17A CKT—18A SPARE
CKT—10B CKT—11B CKT—12B CKT—13B CKT—15B CKT—16B CKT—17B CKT—18B
CKT—10C CKT—11C CKT—12C CKT—13C CKT—15C CKT—16C CKT—17C CKT—18C

© COPYRIGHT 2013. TERRATHERM, INC. ALL RIGHTS RESERVED.

REVISIONS
D 7/03/13 WL | SW | WL | 100% DESIGN FOR AGENCY SUBMITTAL
C 6/14/13 WL | SW | WL | 100% DESIGN SUBMITTAL
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REV DATE BY | CHK | ENG DESCRIPTION APPROVED

A
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SIZE | FILE NO.
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PANEL [C—102
TYPE: NEMA 3R MAIN CB 150 A PANEL LOCATION: L C—102 _
SERVICE: 240/120 V, 1 Ph, 3 W LOCATION: BOTTOM SOURCE: DP—10 §
wn <
MFR: SQUARE D, QO BUS RATING: 150 A FEEDER: CB—16 PANEL |C—=102 é%
|
CALCULATED LOAD >S5
CKT LOADS (W) CKT 595A @ 48OV, 286 KVA
DESCRIPTION TRIP TRIP DESCRIPTION
NO A B C NO
PROCESS GFCI #1 (P—106) 1 20 | /O |180 |180 N | 20 2 | PROCESS GFCl #2 (P—113)
PROCESS GFC| #3 3 | 20 | M 180 180 N | 20 4 | PROCESS GFCI #4
PROCESS GFCI #5 5 | 20 | /7 |180{180 N | 20 6 PROCESS GFCIl #6
TMP REPEATER BOX 7 20 | 7 240 1200 N | 20 8 OUTDOOR LIGHTING
T—109 COND. TANK 9 20 | /O [180 (180 N | 20 10 | S—101 MOISTURE KO
S—102 MOISTURE KO M| 20 | 7 180 (180 N | 20 12 | Z—101 WATER SOFTENER
_ 13 /N | 180]900 N 14
7—107 AIR COMP DRYER 20 20 SUMP PUMP
151 70 | 7 6000| 900 N | 20 16
OFFICE TRAILER
17 | 70 | 7\ 6000|180 N | 20 18 | WELLFIELD GFCI #2
WELLFIELD GFCI #1 19 | 20 | M) 180 180 N | 20 20 | WELLFIELD GFCI #4
WELLFIELD GFCl #3 21| 20 | /" |180{180 N | 20 22 | WELLFIELD GFCI #6
23 7 180 2500 /4R 24
WELLFIELD GFCI #5 20 30 109 SKW HEATER
251 15 | 7 [132 [2500 N | 30 26
P—102C RECIRC PUMP
27 1 15 | M 132 2500 N | 30 28
o — pyenn — . H—103 5KW HEATER
SPARE 20 30
oy 150A MAIN
TOTALS 13832 14732 * HANDLE LOCK—ON DEVICE o/ 2 POLE
CB1 CB2 CB3 CB4 CB5 CB6 CB7 L CBS8 L CB9 CB10 CB11 CB12 CB13 CB14,16 CB15,17 CB18 >
5 20A 20A 20A 20A 20A 20A 5 20A 20A 20A 5 20A 20A 20A 20A 20A 70A 20A
1 POLE 1 POLE 1 POLE 1 POLE 1 POLE 1 POLE 1 POLE 1 POLE 1 POLE 1 POLE 1 POLE 1 POLE 1 POLE 2 POLE 2 POLE 1 POLE
46 AWG
3/C TYPE
G—GC WITH
412/3 L #12/3—d p12/3—d #12/3—d #12/3—L #12/3—d #12/3—L #1234 #12/3—L #12/3— 412 /3 412 /3 412 /3 410/3L 2/#10 GND_ | 49o/3_|
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HEAT EXCHANGER 1 AND COOLING TOWER AIR STRIPPER
STREAM NUMBER: 1 7 8 2 9 10 11 4 3 44 45 5 6 14 14A 13 43 15 12 16 17 18 19
VAPOR CONDENSATE VAPOR EXCHANGER | EXCHANGER ]| SEPARATOR BLOWER COOLING COOLING COOLING COOLING COOLING COOLING AIR AIR SEPARATOR | SEPARATOR BLOWER SEPARATOR | SEPARATOR | SEPARATOR AIR AIR
FROM FROM TO E-101 E-101 S-101 B-101 WATER WATER TOWER TOWER TOWER TOWER STRIPPER STRIPPER S-104 S-104 B-105 S-102 S-102 S-102 STRIPPER STRIPPER
EXTRACTION| SEPARATOR | EXCHANGER OUTLET CONDENS. OUTLET OUTLET RETURN SUPPLY W-101 W-101 W-101 MAKEUP Z-103 Z-103 OUTLET LIQUID OUTLET INLET OUTLET LIQUID Z-103INLET | Z-103 OUTLET
WELLS TANK T-109 E-11 VAPOR VAPOR VAPOR FROM E-101 TO E-101 INLET AIR OUTLETAIR | BLOWDOWN WATER INLET AIR OUTLET AR VAPOR CONDENS. VAPOR VAPOR VAPOR CONDENS. WATER WATER
Temp, °F 209 175 175 120 120 120 140 92 82 82 92 92 82 60 118 118 118 128 139 139 139 120 120
Pressure, in H,0 ga. -20 -20 -20 =22 -24 19.0 0 0 0 -20.0 -22.0 19.0 19.0 17.0
relative humidity 0.00 1.00 1.00 0.99 0.60 1.00 1.00 0.40 0.95 0.95 0.78 0.61 0.61
Moisture, Ib/hr 5386 5386 799 4587 799 799| 480303 480303 8903 12409 386 3857 10 174 174 0 174 973 973 0 4587 4422
Moisture, Entrained #/hr 0
Natural Gas, Ib/hr
Hydrogen, Ib/hr
Nitrogen, Ib/hr 6935 6935 6935 6935 6935 288005 288005 1665 1665 1665 1665 8600 8600
Oxygen, Ib/hr 2095 2095 2095 2095 2095 87002 87002 503 503 503 503 2598 2598
CO,, Ib/hr 0 0 0 0
HCI, Ib/hr 0 0 0 0
COC, Ib/hr 350 350 245 105 245 245 103.95 103.95 103.95 349 349 105.00 1.05
Dissolved Solids, Ib/hr
NaOH, Ib/hr
Total (Ib/hr) 14766 0 14766 10074 4692 10074 10074| 480303 480303 383909 387416 386 3857 2177 2446 2446 0 2446 12520 12520 0 4692 4424
Enthalpy, MMBtu/hr 6.66 6.50 1.15 0.55 1.15 1.20 44.2 39.4 17.17 21.97 0.0 0.3 0.04 0.26 0.26 0.00 0.26 1.47 1.47 0.00 5.10 4.92
Change Enthalpy, MMBtu/hr 4.803 4.803 4.803 0.000 0.21 0.00 0.18
ACFM 5272 5001 2683 2697 2508 89048 92000 479 634 637 586 3099 3113
SCFM (@ 68 F) 3954 3954 2310 2310 2310 86748 88000 486 551 551 551 2861 2861
Water, GPM 0.0 9.2 960 960 0.8 7.7 0.00 0.00 9.17 8.84
H,O (% vol, wet) 48.6 12.3 12.3 12.3 0.7 11.3 11.3 11.3 12.1 12.1
O, (%vol, wet) 10.6 18.2 18.2 18.2 20.8 18.3 18.3 18.3 18.2 18.2
COC (%vol, wet) 0.5 0.6 0.6 0.6 0.0 1.0 1.0 1.0 0.6 0.6
THERMAL OXIDIZER SCRUBBER WATER TREATMENT
STREAM NUMBER: 20 21 22 24 32 33 25 26 29 30 23 34 35 31 28 37 38 39 40 41 27 42
HEAT EX BLOWER BLOWER OXIDIZER COMBUSTION OXIDIZER OXIDIZER HEAT EX SCRUBBER QUENCH WATER SCRUBBER SCRUBBER SCRUBBER SCRUBBER CONDENS. OWS LNAPL DNAPL CARBON COOLING COMBINED
E-102 B-103 B-103 F-101 AIR FROM BURNER F-101 E-102 A-101 INLET TO A-101 A-101 A-101 A-101 TO S-103 DISCHARGE | DISCHARGE BEDS TOWER & WATER
INLET INLET OUTLET INLET BLOWER AUXILIARY EXHAUST OUTLET MAKE-UP WATER QUENCH & CAUSTIC BLOWDOWN RECIRC OUTLET OWS DISCHARGE TO TO C-D1A/B SCRUBBER | TREATMENT
VAPOR AIR AIR STREAM B-104 FUEL GAS VAPOR WATER SCRUBBER ADDITION PUMPS GAS S-103 TOT-105 T-106 T-104 DISCHARGE | BLOWDOVW EFFLUENT
Temp, °F 145 60 60 145 60 60 1,600 1,600 82 82 82 70 174.62 174.62 174.62 120.0 120.0 120.0 120.0 120.0 167.4 143.6
Pressure, in H,0 ga. 16.0 0 16.0 16.0 16.0 16.0 16.0 15.0 1.5
relative humidity 0.50 0.50 0.50|X 1.00
Moisture, Ib/hr 973 0 0 973 5.3 0 1256 1256 3406 4529 7935 413 3818.5| 100080 5785 4587 4587 4422 4204 8627
Moisture, Entrained #/hr 0 0
Natural Gas, Ib/hr 49
Hydrogen, Ib/hr
Nitrogen, Ib/hr 8600 0 0 8600 772.1 9372 9372 9372
Oxygen, Ib/hr 2598 0 0 2598 234.6 1947 1947 1947
CO,, Ib/hr 879 879 879
HCI, Ib/hr 125 125 1.25
COC, Ib/hr 349 349 3.49 3.49 3.49 105 105 0.01 0.0105
Dissolved Solids, Ib/hr 200.97 7533 200.97 200.97
NaOH, Ib/hr 138
Total (Ib/hr) 12520 0 0 12520 1012.0 49 13582 13582 3406 4529 7935 550 4019| 107613 17987 4692 4692 4423 4405 8828
Enthalpy, MMBtu/hr 1.48 0.00 0.00 5.98 0.02 1.46 7.46 7.05 3.73 4.96 8.69 0.45 4.34|  113.70 7.05 5.10 5.10 4.92 9.68
Change Enthalpy, MMBtu/hr 0.02 4.49 0.0 0.00
ACFM 3153 0 0 3153 214 19 11225 11252 5517
SCFM (@ 68 F) 2861 0 0 2861 226 20 2990 2990 4607
Water, GPM 6.81 9.05 15.86 0.82 7.63 200 9.17 9.17 8.84 8.40 17.24 07/03/13
H,O (% vol, wet) 12.1 12.1 0.0 15.0 15.0 44.8 il Bl
O, (%vol, wet) 18.2 18.2 0.0 13.1 13.1 8.5
COC (%vol, wet) 0.6 0.6439 0.0 0.0 0.0 0.0
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L | LEVEL LIGHT LOW LRC LIC LC LCV LR LI LSH LSL LSHL | LRT LT LT LY LE LW LG LV

M | MOISTURE (1) MRC MIC MC MR MI MSH MSL MSHL | MRT MIT MT ME

N [ LEL (2) NRC NIC NC NR NI NSH NSL NSHL | NRT NIT NT NE

0 RESTRICTION OPEN (3)

P | PRESSURE POINT (TEST CONNECTION) PRC PIC PC PCV PR PI PSH PSL PSHL | PRT PIT PT PY PE PP PSV PV
PDRC PDIC PDIC  PDCV PDR PDI PDSH PDSL PDRT PDIT PDT PDY PE PP PSE PDV

Q | QUANTITY INTEGRAL, TOTALIZE INTEGRAL, TOTALIZE QRC QIC QR Ql QSH QSL QSHL | QRT QT QT QY QE Qz

R | RADIATION (3) RECORD RUN (3) RRC RIC RC RR RI RSH RSL RSHL | RRT RIT RT RY RE RW RZ

S | SPEED, FREQUENCY SAFETY (7) SWITCH STOP (3) SRC sIc SC Scv SR S SSH SSL SSHL | SRT SIT ST SY SE SV

T | TEMPERATURE TRANSMIT, TRANSMITTER TRC TIC TC TCV TR Tl TSH TSL TSHL | TRT TIT T TY TE TP TW TSE TV
TDRC TDIC TDC TDCV TDR TDI TDSH TDSL TDRT TDIT DT TDY TE TP TW TDV

U | MULTIVARIABLE MULTIFUNCTION MULTIFUNCTION UR ul Uy uv

V| VIBRATION (3) VALVE, DAMPER, LOUVER VR Vi VSH VSL VSHL | VRT VIT VT VY VE VZ

W | WEIGHT (3) WELL, PROBE WRC WIC WC WCV WR Wi WSH WSL WSHL | WRT WIT WT WY WE WZ
WDRC WDIC WDC WDCV WDR WD WDSH WDSL WDRT WDIT WDT WDY WE WDZ

X | DRAWING SPECIFIC (4) DRAWING SPECIFIC (4), X—AXIS (3) DRAWING SPECIFIC (4) DRAWING SPECIFIC (4)

Y | EVENT, STATE Y—AXIS (3) AUXILIARY DEVICES YIC YC YR YI YSH YSL YT YY YE YZ

POSITION SAFETY INSTRUMENTED SYSTEM (7) ZRC ZIC ZC ZCV ZR Zl ZSH ZsL ZSHL | ZRT ZIT ZT ZY ZE ZV

ZDRC ZDIC ZDC ZDCV ZDR ZDI ZDSH ZDSL ZDRT ZDIT ZDT ZDY ZDE ZDV

INSTRUMENT IDENTIFICATION HAND SWITCH DESIGNATIONS

THIS INFORMATION IS BASED UPON ANSI/ISA—5.1—2009
INSTRUMENTATION SYMBOLS AND INDENTIFICATION” AND ISA—5.3—1983
"GRAPHIC SYMBOLS FOR DISTRIBUTED CONTROL/SHARED DISPLAY
INSTRUMENTATION, LOGIC AND COMPUTER SYSTEM. BOTH PUBLICATIONS
ARE STANDARD OF ISA, INTERNATIONAL SOCIETY OF AUTOMATION.

E —EMERGENCY STOP
J —JOG

2PBL —2 PUSH BUTTONS (ON—OFF) MOMENTARY WITH BACK
LIGHT(S)

EXPLANATORY NOTES FOR TABLE

2PB —2 MOMENTARY PUSH BUTTONS (ON—OFF)

JSR —JOG, STOP, RUN
1. TERRATHERM HAS CHOSEN THE SPECIFIC RECOMMENDED

FIRST-LETTER LABELS FOR [C], [D] AND [M] PER THE STANDARD. HOA —HAND. OFF. AUTO
2. TERRATHERM HAS CHOSEN THE SPECIFIC LABEL FOR THE ss

—START, STOP
FIRST-LETTER [G] AS pH, AND [N] AS LEL.

5. LABELS ARE GIVEN PER THE STANDARD, BUT ARE UNCOMMON FOR 0C —OPEN, CLOSE

TERRATHERM’S APPLICATIONS. THEIR USE SHOULD BE AVOIDED AND

OCA —OPEN, CLOSE, AUTO
NO SUBSTITUTION FOR THEIR MEANINGS IS ALLOWED.

” MR —MANUAL, REMOTE
4. FIRST—LETTER OR SUCCEEDING—LETTER [X] IS USED AS "DRAWING

SPECIFIC” AND IS TO BE DEFINED BY A NOTE ON THE DRAWING. FOR —FORWARD, OFF, REVERSE

5. READOUT/PASSIVE FUNCTION LETTERS [G] AND [I] ARE
DIFFERENTIATED BY A GAUGE READOUT HAVING ITS ELEMENT
INTEGRAL TO THE INSTRUMENT AND AN INDICATION READOUT BEING
SEPARATE FROM ITS ELEMENT.

6. READOUT/PASSIVE FUNCTION LETTER [L] INDICATED A LIGHT THAT IS
INTENDED TO INDICATE OPERATING STATUS AND IS NOT INTENDED
FOR ALARM INDICATION.

7. VARIABLE MODIFIER LETTERS [S] AND [Z] ARE DIFFERENTIATED
RESPECTIVELY AS SAFETY VALVES WITH THE VARIABLE LETTERS [F]

FLOW, [P] PRESSURE OR [T] TEMPERATURE; AND AS COMPONENTS
OF A SAFETY INSTRUMENTED SYSTEM.

CONFIDENTIAL
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8. ALL INSTRUMENT LABELS MUST BEGIN WITH A LETTER FROM THE REVISIONS

"MEASURED VARIABLE” COLUMN. NO OTHER LETTERS NOR
MEANINGS ARE ALLOWED.

9. "VARIABLE MODIFIER” IS USED AS REQUIRED AS IN THE CASE OF A

[DPS] DIFFERENTIAL PRESSURE SWITCH OF AS A [PSV] PRESSURE

SAFETY VALVE. A | 1/07/11 | BC | DB | DR

PRELIMINARY SUBMITTAL TO CLIENT. PA

REV DATE BY | CHK | ENG

DESCRIPTION APPROVED

10. "READOUT/PASSIVE FUNCTION” AND OUTPUT/ACTIVE FUNCTION” CAN
BE USED CONSECUTIVELY, AS IN THE CASE OF A [PDIS]

DIFFERENTIAL PRESSURE INDICATION SWITCH OR A [LIT] LEVEL
INDICATION TRANSMITTER.

TERRATHERM

A

PIPING AND INSTRUMENTATION DIAGRAM
LEGEND SHEET

11. "FUNCTION MODIFIER” ARE USED TO DIFFERENTIATE THE RELATIVE

POSITION OF SWITCHES AND ALARMS. THE COMBINATION OF [HH]
HIGH—HIGH IS AN ACCEPTABLE PRACTICE.

SIZE | FILE NO.

D | P&IDLGNDT

DWG NO. REV

P&ID LEGEND SHT 1 | A

SCALE: AS SHOWN | DNS SHEET 1 OF 4

THIS DRAWING AND THE INFORMATION IT CONTAINS ARE THE PROPERTY OF TERRATHERM, INC.
AND MAY NOT BE USED IN PART OR IN WHOLE EXCEPT BY WRITTEN PERMISSION OF TERRATHERM, INC.
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| 1

GENERAL INSTRUMENTS

SIGNALS AND LINES

SENSORS — FLOW (NOTE 2)

VALVE NOTATION

VALVE NOTATION (CONTD)

INSTRUMENT ATTRIBUTES

INSTRUMENT FOR SINGLE MEASURED
VARIABLE AND ANY NUMBER OF
FUNCTIONS. INSTRUMENT IS FIELD MOUNTED.

INSTRUMENT IS MOUNTED ON FRONT OF
CENTRAL PANEL.

INSTRUMENT IS MOUNTED IN REAR OF
CENTRAL PANEL.

INSTRUMENT IS MOUNTED ON FRONT OF
LOCAL PANEL.

INSTRUMENT IS MOUNTED ON REAR OF
LOCAL PANEL.

ADDITIONAL BLOCK ANY OF THE SYMBOLS
ABOVE FOR REPRESENTATION OF SHARED
DISPLAY OR CONTROL.

COMPUTER FUNCTION

COMPUTER FUNCTION NOT NORMALLY
ACCESSIBLE TO OPERATOR

INDICATOR /CONTROLLER /RECORDER OR
ALARM POINT NORMALLY ACCESSIBLE TO
OPERATOR ON HMI SCREEN

LOGIC AND SEQUENTIAL CONTROL SYMBOLS

XXXX
COMPLEX INTERCONNECTION LOGIC
(INTERLOCK) WITH DETAIL REFERENCE

PLC LOGIC CONTROLS, NOT NORMALLY
ACCESSIBLE BY THE OPERATOR

K>

PLC LOGIC CONTROLS, ACCESSIBLE BY
THE OPERATOR

ALARM & CONTROL STATION DESIGNATIONS

(X) MEASURED (Y) OUTPUT FROM

INPUT TO
CONTROLLER CONTROLLER
XAH [XOC\ YAH
XAH T OXAL Qm AL T YAH
XP /dt YP /dt

XAH YAH — HIGH ALARM
XAL YAL — LOW ALARM

dX/dt — VARIABLE RATE CHANGE (DERIVATIVE)

SHARED HOUSING

INSTRUMENTS SHARING A COMMON
FIELD MOUNTED ENCLOSURE

INSTRUMENTS SHARING A COMMON
LOCAL ENCLOSURE
- ALTERATIVE FOR SHARE DISPLAY OR
N CONTROL

‘SOLIDS FLOW

CONNECTION TO PROCESS OR
INSTRUMENT INPUT

MAIN PROCESS LINE

PNEUMATIC SIGNAL

ELECTRICAL SIGNAL OR INTERNAL
SYSTEM LINK

INTERNAL SYSTEM LINK
(SOFTWARE OR DATA LINK)

CAPILLARY TUBING (FILLED SYSTEM)

STEAM LINE

ELECTRICAL LINE (POWER)

HYDRAULIC LINE

MECHANICAL LINK

TYPICAL CONNECTION ANY VARIABLE

¢ Q ( IN LINE DEVICE

DIRECT CONNECTION PROCESS BLOCK
VALVE SYMBOL OPTIONAL

O

ELECTRICAL CONNECTION

—
FILLED SYSTEM
DIRECT CONNECTION
SENSORS — PRESSURE

/\]E : DIRECT CONNECTED

()

WITH DIAPHRAGM SEAL PIPE
MOUNTED

WITH DIAPHRAGM SEAL LINE
MOUNTED (FLANGED)

PG — PRESSURE GAUGE

PE — PRESSURE ELEMENT (TRANSDUCER)
PT — PRESSURE TRANSMITTER

PS — PRESSURE SWITCH

Il

L

l

&
G

~N—
—~_

(3

~N—
—~_

T

-

% T

<

¢

~N—

~N—

~N—

%o o '

FE — ORIFICE PLATE

VENTURI TUBE OR
FLOW NOZZLE

PITOT TUBE

AVERAGING PITOT TUBE

SONIC FLOWMETER

VARIABLE AREA FLOWMETER

TURBINE

MAGNETIC FLOW METER

IN LINE INSTRUMENT
(NOTE 3)

POSITIVE DISPLACEMENT FLOWMETER

VORTEX SENSOR

SINGLE ELEMENT SENSING PROBE

DUAL ELEMENT SENSING PROBE

MOTOR ACTUATED VALVES (TYPICAL)

NO%D/<— NORMAL MODE  (SEE NOTE BELOW)
1 ¢ | >

SENSORS — TEMPERATURE (NOTE 4)

CONFIDENTIAL
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ANSI/ISA — 5.1 — 2009

TERATHERM INSTRUMENTATION NUMBERING PLAN

000—  WELLFIELD VAPOR

100— VAPOR AFTER BLOCK VALVE
200— CONDENSATE PUMPING
300— LIQUID TREATMENT SYSTEM
400— COOLING WATER

500— COMPRESSED AIR

600— POTABLE WATER UTILITY

700 — GAS/ OIL/ FUEL LINES

800— AMBIENT AIR (COMBUSTION, DILUTION,
COOLING AIR)
900— BRINE LIQUOR (SCRUBBER)

1000— BOILER STEAM SYSTEM

&

-2
€

N

TG — THERMOMETER

™W — THERMOWELL

TE — ELEMENT, SUCH AS
THERMOCOUPE OR CAPILLARY
BULB

DUAL SENSORS IN
SINGLE WELL

FILLED SYSTEM WITH
CAPILLARY (REMOTE
MOUNTED INSTRUMENT)

FC —=— FAILURE MODE — FO,FC,FL,FI

DIAPHRAGM ACTUATED VALVES (TYPICAL)

™)

—l e I—>

—=— NORMAL MODE
FC —=— FAILURE MODE — FO,FC,FL,FI

i FAIL TO OPEN [i] FAIL TO LOCK IN LAST
POSITION POSITION
; FAIL TO CLOSED ; FAIL AT LAST
POSITION POSITION
[i] FAIL AT LAST
POSITION

NOTE:

FAIL POSITIONS ALL BODY STYLES
FO—INDICATES FAIL OPEN
FC—INDICATES FAIL CLOSED
FL—INDICATES FAIL LOCKED
FI-INDICATES FAIL INDETERMINATE

NORMAL MODE IDENTIFICATION (l.E. NO. NC.)
SHOULD ONLY BE USED FOR ON—OFF TYPE VALVES
WHOSE POSITION CANNOT BE SHOWN BY SHADING
THE VALVE BODY.

-

Ty

K

THREE WAY  (NOTE 1)

(ARROW SHOWS
DE—ENERGIZED PATH)

FOUR WAY  (NOTE 1)

(ARROW SHOWS
DE—ENERGIZED PATH)

N

CONTROL VALVE BODIES (NOTE 1)

OPEN CLOSED
< GATE (GA) — >t
——Det—— GLOBE (GL) —pot——
10— BALL (BA) . g
T PLUG (PL) e
—K—) NEEDLE (NE) —le—
F—o——  BUTTERFLY (BF) (— ¢ +H—
! @ { KNIFE GATE (k1)  — 11—
—-SZ—  DIAPHRAGM (DP) (—hd—
T FLAPPER VALVE (FL) —— T ——
) CHECK (CK)

O+ STRAINER (STR-1)
53+ DUPLEX STRAINER (STR-2)
9 WYE STRAINER (STR)

? SAMPLE PORT

—|— HAND OR HAND WHEEL

SINGLE SOLENOID

MANUAL RESET AFTER LATCH
(OPTIONAL)

PNEUMATIC DIAPHRAGM WITH
POSITIONER

@ﬁ# A/S

O &

ELECTRIC ANALOG SIGNAL TO

PNEUMATIC VALVE WITH /P
CONVERTER AND NO POSITIONER

ROTARY MOTOR (SHOWN
TYPICALLY WITH ELECTRIC

SIGNAL)

@__

Ed SINGLE—

ACTING PNEUMATIC CYLINDER

(PNEUMATIC ANALOG INPUT)

R DOUBLE—

ACTING

SELF—ACTIVATED DEVICES—
PRESSURE (CONTD)

SELF—ACTIVATED DEVICES—
PRESSURE

BACK PRESSURE REGULATOR
SELF—CONTAINED

)
(

P
O

PRESSURE RELIEF VALVE

AN

VACUUM RELIEF VALVE

PRESSURE /VACUUM
RELIEF VALVE WITH
FLAME ARRESTER.

/

A/S DRB23555]

RUPTURE DISK OR SAFETY

HEAD FOR PRESSURE RELIEF
ZAN
——
RUPTURE DISK OR SAFETY
EVZ/ HEAD FOR VACUUM RELIEF
——
e

SPEED CONTROL VALVE

PRESSURE REDUCING
REGULATOR WITH EXTERNAL
PRESSURE TAP

5N
v

BACK PRESSURE REGULATOR
WITH EXTERNAL PRESSURE
TAP.

DIFFERENTIAL PRESSURE
REDUCING REGULATOR
WITH INTERNAL AND
EXTERNAL PRESSURE TAPS

PRESSURE REDUCING
REGULATOR. SELF CONTAINED.

BACKPRESSURE REGULATOR.
EXTERNAL PRESSURE TAP.

THIS INFORMATION IS BASED UPON ANSI/ISA—5.1—2009 INSTRUMENTATION SYMBOLS AND IDENTIFICATION™ AND

ISA—5.3—-1983 "GRAPHIC SYMBOLS FOR DISTRIBUTED CONTROL/SHARED DISPLAY INSTRUMENTATION, LOGIC AND
COMPUTER SYSTEM. BOTH PUBLICATIONS ARE STANDARDS OF ISA, INTERNATIONAL SOCIETY OF AUTOMATION.

NOTES:

1.

VALVE-BODY PORTS THAT ARE CLOSED IN NORMAL OPERATION ARE BLACKENED. THE OPERATING
CONDITION SHOWN FOR MAIN VALVE BODIES CORRESPONDS TO FULL—LOAD OR NORMAL OPERATION
REGARDLESS OF THE TYPE OF ACTUATOR SOLENOID PILOT VALVE SHALL BE SHOWN IN THEIR

DEENERGIZE POSITION.

IDENTIFY BOTH THE ACTUAL ELEMENT WHICH IS PLACED IN THE LINE AND THE INSTRUMENT

UNLESS THE DEVICE IS ONE UNIT:
FE ORIFICE PLATE: FT TRANSMITTER

FT MAGNETIC FLOWMETER WITH INTEGRAL TRANSMITTER

THE TYPE OF FLOW INSTRUMENT IS USUALLY NAMED OUTSIDE THE INSTRUMENT CIRCLE E.G.
MAGNETIC FLOWMETER, DISPLACEMENT METER, MASS FLOWMETER.

TAG THE THERMOWELL SEPARATELY IF IT IS REMOTE MOUNTED FROM THE INSTRUMENT:

TW, TIC REMOTE CAPILLARY
Tl DIAL THERMOMETER
TE, TT THERMOCOUPLE AND TRANSMITTER

© COPYRIGHT 2011. TERRATHERM, INC. ALL RIGHTS RESERVED.

REVISIONS

B 10/24/11 | DC

ADDED INSTRUMENTATION NUMBERING SYSTEM

A 1/18/1 BC DB DR

PRELIMINARY SUBMITTAL TO CLIENT. PA

REV DATE BY | CHK | ENG

DESCRIPTION APPROVED

A

TERRATHERM

PIPING AND INSTRUMENTATION DIAGRAM
LEGEND SHEET

SIZE

D

DWG NO. REV

P&ID LEGEND SHT 2 | B

FILE NO.

P&IDLGND?2

SCALE: AS SHOWN [ DNS

SHEET 2 OF 4
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FUNCTION SYMBOLS

EXAMPLES

5 /]

11

2:1

d/t

SUMMATION

AVERAGE

DIFFERENCE

PROPORTION CONTROL
ACTION

PROPORTIONAL

INTEGRAL

DERIVATIVE

MULTIPLICATION

2203

O—

""""""
/T/\
!

%

f(x)

f(t)

A A

DIVISION

ROOT EXTRACTION

EXPONENTIAL

NONLINEAR OR UNSPECIFIED
FUNCTION

TIME FUNCTION

HIGH SELECTING

LOW SELECTING

HIGH LIMITING

LOW LIMITING

VELOCITY LIMITER

POSITIVE BIAS
NEGATIVE BIAS

CONVERSION

ELECTRIC/NEUMATIC

MIDDLE SIGNAL SELECT

HIGH SIGNAL SELECT

LOW SIGNAL SELECT

LEVEL ALARM USING A FLANGE MOUNTED FLOAT SWITCH. CONNECTED TO LOCAL
CONTROL PANEL WITH OPERATOR ACCESS AND A SOFTWARE INTERLOCK TO A
CENTRAL SYSTEM, AS TO NOT TO ALLOW PUMPING TO THIS TANK.

2202

&8

BA
pH CONTROL 446
_ >
[a
| * BA
2 438 BA
5 445
Y% BA
=1 439 BA
- 457 4"PW—-4009-P1y
>€7 et > >

SCRUBBER pH CONTROL USING A pH SENSOR (ELEMENT), A pH INDICATING
TRANSMITTER (GIT) AND A PLC FUNCTION (GC) FOR CLOSED LOOP CONTROL
TO A CAUSTIC INJECTION PUMP AND HIGH—LOW ALARM LIMITS (GAH & GAL).

2203

i T—101

| 3OY
| BA
| 107
|
|
: o 103
|
| T >
| : () ()
| A
| & CK BA
o 101 105
HOA '
| __ — BA
(1) &
HOA BA _
B P—101TA
@ P WL
103/ \103
| CK BA
: 102 104
| ¢
L L XYy — BA >Y
P—101B

oc__

FQl

104

MOISTURE SEPARATOR LEVEL CONTROL: FIELD MOUNTED LEVEL (LG) TEMPERATURE (TG) AND
PRESSURE (PG) GUAGES PROVIDE OPERATOR INFORMATION. THE PUMPS ARE USED IN A
MANUAL DUPLEX OPERATION. A LOCAL HAND SWITCH (HS) PROVIDES HAND—OFF—AUTO

CONTROL FOR THE PUMPS.

CONFIDENTIAL
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REVISIONS

A 1/07/1 BC DB DR | PRELIMINARY SUBMITTAL TO CLIENT.

PA

REV DATE BY | CHK | ENG DESCRIPTION

APPROVED

A TERRATHERM

LEGEND SHEET

PIPING AND INSTRUMENTATION DIAGRAM

SIZE | FILE NO. DWG NO.

D | P&IDLGND3 | P&ID LEGEND SHT 3

SCALE: AS SHOWN [ DNS SHEET

3 OF 4

THIS DRAWING AND THE INFORMATION IT CONTAINS ARE THE PROPERTY OF TERRATHERM, INC.
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4 5 7

1




3

v

o

®

v

5

GENERAL EQUIPMENT

GENERAL EQUIPMENT (CONTD)

GENERAL EQUIPMENT (CONTD)

GENERAL PIPING

VALVE NOTATION

LINE IDENTIFICATION

@©
=

| [ o —po 6

® = G0 B O [ ()

!

GEAR PUMP

DIAPHRAGM PUMP

CENTRIFUGAL PUMP

SUMP PUMP

SUBMERSIBLE PUMP

VERTICAL PUMP

POSITIVE
DISPLACEMENT PUMP

PROGRESSIVE CAVITY PUMP

AGITATOR

STATIC MIXER

PRESSURE VESSEL

HEAD TANK/OPEN TANK

CENTRIFUGAL FAN

ROTARY VANE BLOWER

ROTARY LOBE BLOWER

VENTURI  (EDUCTOR)

GOARATOR PUMP

CONTINUOUS CENTRIFUGES

BATCH CENTRIFUGES

ROTARY VACUUM FILTERS

AIR TREATMENT/HANDLING
(EG. WET ELECTROSTATIC
PRECIPITATOR)

CARTRIDGE FILTER

STRAINER

CONVEYOR

ROTARY, CENTRIFUGAL &
WATER SEALED COMPRESSORS
& VACUUM PUMPS

TURBINES & EXPANDERS

SCREW CONVEYOR

TRAY, DISC & DONUT,
CASCADE

PACKED DISTILLATION,
ABSORBERS, ADSORBERS

ONE SHELL PASS ODD
NUMBER OF TUBES

TANK W/CONE ROOF

PLATE & FRAME

\ /
/ \

PARTIAL CONDENSERS,
TUBE SIDE

PARTIAL CONDENSERS,
SHELL SIDE

DUST COLLECTORS,
— PRECIPITATORS

Y

_+ CLARIFIERS, THICKENERS

Y

KILNS /DRYERS

- FIRED HEATERS

VIDEO CAMERA

SUMP PUMP
WITH MECHANICAL
FLOAT SWITCH

CONE BOTTOM TANK

Y

y

\/

¥

S EAVAVAW: S| =

M1

PRIMARY PROCESS FLOW

SOLIDS FLOW

SECONDARY PROCESS OR

UTILITY FLOW

DIRECTION OF FLOW

CONCENTRIC REDUCER
OR INCREASER

ECCENTRIC REDUCER

EXPANSION JOINT

FLEXIBLE CONNECTION

SCREWED CAP

HOSE CONNECTION

ATMOSPHERIC VENT

QUICK CONNECT/DISCONNECT
COUPLINGS W/FLEXIBLE HOSE

WELDED CAP

FLANGED JOINT

PLUG

DRAIN

INSULATED LINE

INSULATED LINE WITH
HEAT TRACING

VENT FLAME ARRESTOR

SIGHT GLASS

UNION JOINT

BLIND FLANGED LINE OR VALVE

TRAP

LINE FILTER

SPRAY NOZZLE

% ROTARY VALVE

KNIFE GATE VALVE

6”—CS—N—CW—101

e

LINE NUMBER
FLUID TYPE
PIPE INSULATION

PIPE MATERIAL
NOMINAL PIPE DIAMETER

LINE SERVICE DESIGNATION

MISCELLANEOUS

1ST
> DWG. # > LINE BREAK OR RESUMPTION POINT
> B/ > BATTERY LIMITS
AR FILLED LINE
PUMP W/LIQUID SEAL FLUSH
ITl STEAM TRAP SHOWN THIS WAY
Lo
REPRESENTS THIS CONFIGURATION
— O OF
-
O

PUMP W/INTERNAL SAFETY RELIEF

SPECIALTY ITEM

SPRAY NOZZLE OR SPARGER

N\ /\ /\

!_ —! PACKAGE SYSTEM (DETAILS UNKNOWN)
| |

|_ . _|—>

EQUIPMENT NUMBER IDENTIFICATION

T — 107

A
|- DUPLICATE OR SPARE

SEQUENCE NUMBER

EQUIPMENT LETTER (SEE BELOW)

A — AGITATOR

B — BLOWER

CP— CONTROL PANEL
C — COLUMN

D — DRIVE

E — HEAT EXCHANGER

MATERIAL
ABS: ACRYLONITRILE BUTADIENE STYRENE

CA: CHEMAIRE TYPE ABS

CPVC: CHLORINATED POLYVINYL CHLORIDE

CS:

FRP:

CARBON STEEL

NYLON TUBING
PETROLEUM HOSE

: RIGID POLY-VINYL—CHLORIDE

RUBBER HOSE
STAINLESS STEEL
TEFLON TUBING
COPPER

INSULATION TYPE

C:
E:

N:
T:

FLU

INSULATION COLD
ELECTRIC TRACING
INSULATION HOT

NONE

STEAM TRACING

ID TYPE

: AMBIENT AIR

: COMPRESSED AIR
: CHEMICAL FEED

: COOLING WATER

INSTRUMENT AIR

: NATURAL GAS
: PROCESS GAS

PROCESS LIQUID

: POTABLE WATER

SLUDGE

: STEAM
: VAPOR EXTRACTION
: VENT GAS (OFFGAS)

PROCESS VAPOR

< UTILITY WATER

PIPE RATING

FF:
RF:
T:

FLAT FACE FLANGE
RAISED FACE FLANGE
THREADED

FIBERGLASS—REINFORCED PLASTIC

_|_|
I

FIRED EQUIPMENT

FILTER

FLUID MIXING NOZZLE
SOLIDS HANDLING EQUIPMENT
MIXER, BLENDER

PUMP

VENDOR PACKAGE SYSTEM
SEPARATOR

TANK

LUBRICATION PACKAGE
VESSEL

COOLING TOWER

WEIRS

VENT STACKS
MISCELLANEOUS
MISCELLANEOUS EQUIPMENT
PIPING EXPANSION JOINT

>
I

VIUZITITOTN
|

>
[

ss<CcHw!
[

<
|

NN < X
|

>
|
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REVISIONS

¢ | 0513/13 | DC

B 1/13/1 BC | DB

DR

MODIFIED LINE SERVICE DESIGNATION PER MARKUPS BY DB/PA

PA

A 1/07/1 BC | DB

DR

PRELIMINARY SUBMITTAL TO CLIENT.

PA

REV DATE BY | CHK

ENG

DESCRIPTION

APPROVED

TERRATHERM

PIPING AND INSTRUMENTATION DIAGRAM

LEGEND SHEET

SIZE

D

FILE NO.

P&IDLGND4

DWG NO.

P&ID LEGEND SHT 4

SCALE: AS SHOWN [ DNS

SHEET 4 OF 4

THIS DRAWING AND THE INFORMATION IT CONTAINS ARE THE PROPERTY OF TERRATHERM, INC.
AND MAY NOT BE USED IN PART OR IN WHOLE EXCEPT BY WRITTEN PERMISSION OF TERRATHERM, INC.

| 3

7

1




