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PROJECT
LOCATION
Oz O vwmon N RED LAKE FORCEMAIN
%, % RBEX OF SHEETS WASTEWATER TREATMENT FACILITY
' e Sheet No. Description PLAN AND PROFILE
L 1 TTLE SHEET 1] % GRADING PLAN
e}
o § (E)\S/Eg'\fgv S‘SZEEEETT RED LAKE RESERVATION
- DETAL SHERTS BELTRAMI COUNTY, MINNESOTA
o 7 TRAFFIC CONTROL SHEET ST © RS e i eI
- 3 817 FORCEMAIN PLAN PROFILE
. o 18-19 EROSION CONTROL — SWPPP
© 20 FENCING LAYOUT
21 CLEARING AND GRUBBING PLAN
22-23 GRADING PLAN
24 CONTROL PIPING / STRUCTURE LAYOUT
State of 25 SITE SURFACING LAYOUT
MINNESOTA 26 CONNECTION TO EXISTING FORCEMAIN
27 GEOMEMBRANE FABRICATION / INSTALLATION SPECS
NTS
LEGEND R 38 W R 37 W R 36 W R 35 W R 34 W R 33 W
) I
DESCRIPTION * e ' o ~
—0— SIGN
LAKE T 154 N =
GAS MAIN W
WATER LINE =
LS
FORCE MAIN 31 36 3 36 3t 36 3 LAKE
— e - - GRADE TO DRAIN i 1e Te 1e
FLOW — WATER FLOW I
ROAD RIGHT-OF-WAY
T 153 N
PROPERTY LINES
CONSTRUCTION LIMITS
UNDERGROUND TELEPHONE CABLE 31 36 31 BELTRAMI COUNTY 36 31 7

WTH PED

UNDERGROUND ELECTRICAL WITH
TRANSFORMER

: OVERHEAD TELEPHONE CABLE
OVERHEAD ELECTRICAL CABLE 1 152 N
\ TREE LINE
UTILITY POLE/GUY POLE/ANCHOR

LIGHT POLE

WELL

D
o

®

® SOIL BORING
<&

YA

BENCH MARK

CONTROL POINT

PROPOSED CULVERT WITH APRONS

== =]

PROPERTY CORNERS

L FOUND MONUMENT

e - NO MONUMENT FOUND

[ 1 6 CLEARWATER COUNTY 16

Red Lake Band of Chippewa Indians

Tribal Engineering
PO, Box 274, Red Loke, MN 56671

=

FHW.A, BIA. | RESER- |PROJECT | SHEET | TOTAL
REG. NO. | REGION | VATION NO. ND. SHEETS
MIDWEST | RED 1 27
| LAKE

S T
o

| HEREBY CERTIFY THAT THIS PLAN, SPECIFICATION \‘
OR REPORT WAS PREPARED BY ME OR UNDER MY
DIRECT SUPERVISION AND THAT | AM A DULY
LICENSED PROFESSIONAL ENGINEER UNDER THE

LAWS OF THE STATE OF MINNESOTA.

b e,

KMICHAEL C. MCFARLANE LIC. NO. 44196

FORCEMAIN AND
WASTEWATER TREATMENT FACILITY

THE LOCATIONS OF EXISTING UNDERGROUND UTILITIES ARE SHOWN IN AN APPROXIMATE
WAY ONLY AND HAVE NOT BEEN INDEPENDENTLY VERIFIED BY THE OWNER OR (TS
REPRESENTATIVE. THE CONTRACTOR SHALL DETERMINE THE EXACT LOCATION OF

ALL EXISTING UTILITIES BEFORE COMMENCING WORK, AND AGREES TO BE FULLY
RESPONSIBLE FOR ANY AND ALL DAMAGES WHICH MIGHT BE OCCASIONED BY THE
CONTRACTOR'S FAILURE TO EXACTLY LOCATE AND PRESERVE ANY AND ALL
UNDERGROUND UTILITIES.

WARNING
LOCATION OF UNDERGROUND UTILITIES
TO BE VERIFIED BY CONTRACTOR
GOPHER STATE ONE CALL
CALL BEFORE DIGGING,
1-800~252—-1166
REQUIRED BY LAW

Except as provided in the Special Provisions, oll work shall be occomplished under the
MINNESOTA DEPARTMENT OF TRANSPORTATION "STANDARD SPECIFICATIONS FOR
CONSTRUCTION", 2005 Edition, and the latest "SUPPLEMENTAL SPECIFICATIONS" thereto.

APPROVED

TRIBAL CHAIRMAN




\ E
f\h
STATEMENT OF ESTIMATED QUANTITIES N ::,“f
g D
B )
ESTIMATED s o,
ITEM g | |B
NUMBER ITEM UNIT |QUANTITIES QM E
EST MANHOLE & CONTROL STRUCTURE SCHEDULE / g
2021,501 | MOBILIZATION LS. 1 <
RIM TO INVERT| FRAME | COVER STATION &
2105501 | CLEARING ACRE 27.33 DESIGNATIONIDESIGN|RIM ELEV |BOTTOM ELEV | o o | oacTING | CASTING LOCATION OFFSET SEWER TYPE SHEET NO. REMARKS (/] "
2101.506 | GRUBBING ACRE 27.33 = e =
ARMH—1_|4007C| 1252.00 1241.30 10.70 700—7 716 FORCEMAIN EASEMENT 5+89 8" PVC FORCEMAIN 8 FURNISH AND INSTALL NEW STRUCTURE >
2105523 | COMMON EXCAVATION ¢P) C.Y. 367530 ARMH—2 |4007C| 1254.60 | 1243.90 10.70 700—7 716 FORCEMAIN EASEMENT 16+40 8" PVC FORCEMAIN 9 FURNISH AND INSTALL NEW STRUCTURE g
2123.509 | DOZER HOURS HOUR 81 VMH—1 | 4007C| 1233.50 1222.80 10.70 7007 716 FORCEMAIN EASEMENT 23486, 9' RT | 8 PVC FORCEMAIN 9 FURNISH AND INSTALL NEW STRUCTURE
2211.501 | AGGREGATE BASE CLASS 5 (MODIFIED) TON 5360 ARMH—3 | 4007C| 1283.30 1272.60 10.70 700—7 716 | WA—ZA—WA—NI—KWAY—KUNA—ROAD—B 34+69 8" PVC FORCEMAIN 10 FURNISH AND INSTALL NEW STRUCTURE
2511.501 | RIPRAP C.y. 40 ARMH-4 |4007C| 1266.00 1255.30 10.70 7007 716 THUNDER LAKE ROAD 50+73 8" PVC FORCEMAIN 11 FURNISH AND INSTALL NEW STRUCTURE fs‘» 3
(D[ 2557.501 | WIRE FENCE, DESIGN CHAIN LINK LF. 7320 ARMH—5_ [4007C| 1259.30 | 1248.60 10.70 700-7 716 PROPOSED THUNDER LAKE ROAD 89+72 8" PVC FORCEMAIN 14 | FURNISH AND INSTALL NEW STRUCTURE L 2
8573.502 ) SILT FENCE, MACHINE SLICED AND MAINTAINED L.F. 7825 ARMH-6 | 4007C| 1266.00 | 1255.30 10.70 700-7 | 716 PROPOSED THUNDER LAKE ROAD 112+40 8" PVC_FORCEMAIN 16| FURNISH AND INSTALL NEW STRUCTURE £hxe ]
2575.501 | SEEDING ACRE 39.63 cS—1 * | 1292.65 1286.15 6.50 * * WASTEWATER TREATMENT SITE 8" FORCEMAIN/GRAVITY SEWER| 24 PRIMARY INFLUENT STRUCTURE Eg‘:g o
2575502 | SEED, MIXTURE 240 LBS, 3963 CS-2 * 129265 | 1279.50 13.15 * * WASTEWATER TREATMENT SITE 8" GRAVITY SEWER 24 PRIMARY EFFLUENT CONTROL STRUCTURE st £ % 7
=
2575.511 | MULCH MATERIAL, TYPE 4 TON 74.31 Cs=3 * [ 1292.65 | 1280.00 12.65 * * WASTEWATER TREATMENT SITE 8" GRAVITY SEWER 24 PRIMARY CROSSOVER CONTROL STRUCTURE a3-B8 \ P
2575.523 | EROSION CONTROL BLANKET (C.O. #1 S.Y. 25953 Cs—4 *+ | 1287.15 1275.00 12.15 * * WASTEWATER TREATMENT SITE 8" GRAVITY SEWER 24 SECONDARY CROSSOVER CONTROL STRUCTURE g;égé ME
% 2722 | REHAB EXISTING SECONDARY POND LS. 1 CS-5 + [ 1287.15 1274.50 12.65 * * WASTEWATER TREATMENT SITE 8" GRAVITY SEWER 24 SECONDARY EFFLUENT CONTROL STRUCTURE A ;5;.1; ﬁ o
2722 | CONNECT TO EXISTING FORCEMAIN LS. 1 CS—6 *+ | 1287.15 1273.50 13.65 * * WASTEWATER TREATMENT SITE 8" GRAVITY SEWER 24  |SECONDARY EFFLUENT CONTROL STRUCTURE B EhBw \E
2722 | 8° PVC FORCEMAIN LF. 13150 E:MEE A
2722 | PRIMARY INFLUENT STRUCTURE LS. 1 * SEE DETAIL Eiﬁmg 33
2722 | PRIMARY EFFLUENT CONTROL STRUCTURE LS. 1 i‘gﬁa,s g
2722 | SECONDARY EFFLUENT CONTROL STRUCTURE A LS. 1 %@gag =3
2722 | SECONDARY EFFLUENT CONTROL STRUCTURE B L.S. 1 TS =
2722 | PRIMARY CROSSOVER CONTROL STRUCTURE LS. 1 \, )
2722 | SECONDARY CROSSOVER CONTROL STRUCTURE LS. 1
2722 | WATER BALANCE (PRE-FILL) LS. 1 ( \
(@ | 2722 | INTERPOND PIPING ¢8° DIP) LF. 2774
(4)| 2722 | INTERPOND PIPING (8 PVC) LF. 323
(5)| 2722 | REINFORCED POLYPROPYLENE LINER SF. | 1692872
2722 | NEW LIFT STATION LS. 1
2722 | AIR RELEASE MANHOLES EACH 6 L
© | 2722 | SAFETY LADDER LF. 384 B3
@| 2722 | LEVEL INDICATOR EACH 4 Z3 ¢
]
a8
STANDARD PLATES §'§§
PLATE NO. DESCRIPTION gg;
£
(D  INCLUDES ALL MATERIALS AND WORK INCLUDING GATES AS CALLED FOR IN THE PLANS. 000~ g:ﬁgﬁggg"cgﬁggggc&?(:Tgﬁg"s':s“) PLATES (1988) (2 SHEETS) £k
ALSO INCLUDES METAL SIGNS STATING "DANGER WASTEWATER TREATMENT FACILITIES” TO BE NE
INSTALLED ON FENCE AT 20 LOCATIONS AS DETERMINED BY THE ENGINEER. 4006 L | MANHOLE OR CATCH BASIN (DESIGN G OR DESIGN H) L
4007 C PRECAST MECHANICAL JOINT SEWER MANHOLE
@ REFER TO SHEET 26 FOR DETAILS. 4010 G | CONCRETE SHORT CONE & ADJUSTING RING
4011 D PRECAST CONCRETE BASE
@ INCLUDED ALL SLEEVES, WYE, VALVES, AND OTHER APPURTENANCES NECESSARY FOR 4101 C RING CASTING FOR MANHOLE OR CATCH BASIN
MAKING CONNECTION AS SHOWN IN DETAIL ON SHEET 26. 4108 F ADJUSTING RINGS FOR CATCH BASINS AND MANHOLES
4170 E | COVER CASTING FOR MANHOLE CONSTRUCTION NOTES
(@  INCLUDES ALL MATERIALS AND WORK INVOLVED WITH POND PIPING INCLUDING PIPE, 4149 C | GRATE CASTING FOR CATCH BASIN N
FITTINGS, SPLASH PADS, PIPING DRAINS, AND OTHER APPURTENANCES WITHIN CONTROL 2161 F | CURB BOX CASTING FOR CATCH BASIN (1)  THE LOCATION OF EXISTING UTILITIES ARE SHOWN FOR INFORMATION ONLY, AND REPRESENT THE
STRUCTURES. 4180 H MANHOLE OR CATCH BASIN STEP BEST KNOWLEDGE OF THE ENGINEER. IT SHALL BE THE CONTRACTORS RESPONSIBILITY TO VERIFY / 1
THE LOCATION OF THESE UTILITIES PRIOR TO COMMENCING CONSTRUCTION. (V2]
LL MATER 7035 J CONCRETE WALK & CURB RETURNS AT ENTRANCES ]
(®  INCLUDES ALL MATERIALS AND WORK INVOLVED WITH LINER PENETRATIONS INCLUDING 7036 D_ | PEDESTRIAN CURB RAMP (FOR THE HANDICAPPED) (2)  CONTRACTOR TO USE FACTORY FABRICATED PIPE SEALS OR ANTI-SEEPAGE COLLARS AT ALL PIPE =
MO PRI MIEL e MADE For Ve et con] SeauerD BY TLE ENCINEER, 7100 G| CONCRETE CURB AND GUTTER (DESIGN B AND DESIGN V) PENETRATIONS AS APPROVED BY ENGINEER. = -
. 7510101)7 lherTALLATIDN & REINFORCEMENT OF CATCH BASIN CASTINGS (CONCRETE CURB & CURB AND GUTTER) 3 ALL POLES TO BE REMOVED AND OR RELOCATED SHALL BE BY OTHERS PRIOR TO COMMENCING :l =
(&  APPROVED SAFETY LADDERS SHALL BE PERMANENTLY INSTALLED AT 4 LOCATIONS IN EACH 5T ?u?z':ng? Aga:ﬁﬁgﬁfséﬁ";ﬂm T CONSTRUCTION. O
PRIMARY CELL AND 2 LOCATIONS IN EACH SECONDARY CELL EXTENDING FROM POND x d
4 EXCESS EXCAVATION SHALL BE DISPOSED OF BY THE CONTRACTOR, AS DIRECTED BY THE ENGINEER
BOTTOM TO TWO FEET BELOW TOP OF BERMS. w & OWNER, WITHIN A DISTANCE OF 1.5 MILES. THIS WORK SHALL BE CONSIDERED INGIDENTAL TO L L__I %
(7)  APPROVED POND LEVEL INDICATORS SHALL BE INSTALLED IN EACH PRIMARY AND THE CONTRACT AND NO ADDITIONAL COMPENSATION SHALL BE ALLOWED. v =
SECONDARY CELL. INDICATORS SHALL BE HIGHLY VISIBLE FROM CONTROL STRUCTURES. (5) ALL DISTURBED AREAS, NOT OTHERWISE SURFACED, SHALL BE SEEDED AND MULCHED. L I-:I:-l <
(6) ALL BACKFILL CONSTRUCTION FOR WATERMAINS, SANITARY SEWERS AND STORM SEWERS |<_: m E
SHALL BE IN ACCORDANCE WITH MN/DOT SPEC 2451 AND COMPACTION SHALL L
BE IN ACCORDANCE WITH 2105.3F1, SPECIFIED DENSITY. ; w n
7} THE CONTRACTOR SHALL TAKE ALL NECESSARY PRECAUTIONS TO PREVENT SILT, SOIL AND OTHER E |— Ll
SUSPENDED PARTICLES FROM BEING DISCHARGED TO THE BODIES OF WATER OR DRAINAGE STRUCTURES w < [0l
IN THE CONSTRUCTION WICINITY. THE COST OF THIS WORK SHALL BE CONSIDERED INCIDENTAL, UNLESS z
PAID FOR SPECIFICALLY IN THE PLANS. g ] (]
(8) BITUMINOUS MATERIAL FOR MIXTURE SHALL BE PG 58-28. B %
9) THE CONTRACTOR SHALL REMOVE MAIL BOXES AS NECESSARY AND REPLACE THEM WHEN THE WORK IS Lol Ll
BASIS OF ESTIMATED QUANTITES A A S S ecreaa INCIDENTAL TO THE CONTRACT AND ~
NO ADDITIONAL COMPENSATION SHALL BE ALLOWED. j 0
AGGREGATE BASE, CLASS 5. 140 POUNDS PER CUBIC FOOT el
SEED, MIXTURE 240 100 POUNDS PER ACRE (10) EXISTING SOILS SHALL BE SCARIFIED TO A DEPTH OF SIX INCHES AND COMPACTED TO 98% r
COMMERCIAL FERTILIZER, ANALYSIS 12—12—121ucuceoormerssererssoenrenns 500 POUNDS PER ACRE OF MAXIMUM DENSITY PRIOR TO PLACING EMBANKMENT OR BASE COURSE IN ROADWAYS. O
MULCH, TYPE 4. 3750 POUNDS PER ACRE Ll
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-

CONTROL PANEL TO BE MOUNTED

RED ALARM LIGHT
/ (NORMAL ON)

CONTROL PANEL PEDESTAL

Jo BE CONSTRUCTED OF 700~7 CASTING TO COMPLY

REINFORCE W/6-6X6-6

8" PVC FORCE
MAIN

8" DUCTILE

IRON PIPE PAYMENT FOR UFT
CLASS 52 STATION TO HERE
PLAN VIEW

/1) SEWAGE LIFT STATION

u =

NOTE: SPLASH PADS TO BE
USED AT ALL INFLUENT PIPE
ENDS, INCIDENTAL TO PIPING.
(4 FOOT WIDTH)

e

SEE SPLASH
PAD DETAIL

700—7 CASTING TO COMPLY
WITH MN/DOT PLATE 4101

2
By
KN

9’| MIN. (COVER

FINMISHED GRADE

~— 2" THICK, 27" ID

ADJUSTING RING
3" MIN. 67 MAX,

27" TO 48" ECCENTRIC
REDUCING CONE

SEAL JOINTS WITH PREFORMED
SEALING COMPOUND (RAM—NECK)

FORCE MAIN

STEPS

TO COMPLY WITH
MN/DOT PLATE
4180 H 1670.C.
TYP.

MONOLITHIC PRECAST BASE
AND BOTTOM SECTION

GRANULAR BEDDING
UNDISTURBED SOIL

/ 2\ AR RELEASE MANHOLE

NO SCALE

GRANULAR LINER
127 THICK

LOW WATER LEVEL—Y—
SYNTHETIC LINER

36 MILS THICK
I

GRANULAR MATERIAL

4* THICK

ON PEDESTAL ANCHORED TO LIFT— 10 GA. CRS.
STATION COVER . WITH MN/DOT PLATE 4101
10" INGE S RM ELEV. FINISHED GRADE
S r 2 55 o .'.’;.'.5.‘;{‘:::;:;. . s 5] e . . . =t
R . ) R 1 % 2" THICK, 27" ID R S
RS B R O =4 ADJWUSTING RING RO =
b R T GATE— Y [ Y 3" MIN. 6" MAX. R s
2RISR RN R / 158 Ve 5ol
AR Y VALVE 28 _ ,_ = AR
CAST 4" VENT INTEGRAL - = 27" 1O 48" ECCENTRIC ¥ p 2
WITH COVER # - %ﬂf\%_ z REDUCING CONE SEWAGE COMBINATION
= .
CONDUIT T 5 SEAL JOINTS WITH PREFORMED (SEE SPECIFICATIONS) N
CABLE HOLDER MANHOLE - SEALING COMPOUND (RAM—NECK) n
1 BOTTOM —
POWER CABLE —F3| P mm i FORCE MAIN
o ! i nd o 2" DRAIN HOLE
8-1/2" - TO COMPLY WITH
INLET ELEV. >, T~ :’ g MN/DOT PLATE THROQUGH BASE SLAB
: ‘\\ , 4180 H 16"0.C.
& SEWER INLET | ]
T T : MONOLITHIC PRECAST BASE alk
/ 8 AND BOTTOM SECTION
NEOPRENE SLEEVE (TYP.)—/ L 4
7 &4 L
MONOLITHIC PRECAST BASE X L. it UNDISTURBED SOIL
AND BOTTOM SECTION ALARM 8" PVC DRAIN PIPE
UFT STATION TURN ON PUMP TWO
BOTTOM ; TURN ON PUMP ONE
_ » TURN OFF PUMP ONE T
e e Ve EXTEND DRAIN PIPE BELOW LOW WATER LEVEL
UNDISTURBED SOIL
96"
|
TOPSOIL
(4* THICK MIND
CHECK GATE .o I
VALVES 8" 45 [ 10
/ BEND
CABLE HOLDER , RIP RAP
4"X4" DUCTILE IRON 97 THICK
HINGE: WYE BRANCH (MJ) HIGH WATER LEVEL—Y—

COMPACTED EARTH

6 AGGREGATE
/BASE CLASS 5
|

31 <TYPD

/3 TYPICAL BERM CROSS SECTION

/

SECONDARY CELL

s

L

NO SCALE

PRIMARY CELL

SEE PIPING

DRAIN DETAIL

H

U-SHAPED #4 REBAR
WRAP AROUND PIPE AND

WIRE MESH ANCHOR IN SLAB

/& SPLASH PAD DETAIL

7 o

n—:w

8" DIA. 45° BEND

WITH THRUST BLOCK

/ 7\ PRIMARY TO SECONDARY CELL CONNECTION

NO SCALE

8’ PVC FORCEMAIN

8’ DIA, CLASS 51 DIP TO
PRIMARY CELL 1

L=

Z8’ PvC TO 8° DIP

TRANSITION COUPLING
10’ FROM STRUCTURE

ELEV A

ELEV B ——

8¢ DIP 90*
BLIND FLANGE
ELEV O —— |

9 LF.

ADD FILL CDNCRETE SO BASE — I
ELEV. MATCHES ELEV. OF INLET
AND DUTLET INVERTS

PRECAST CONCRETE
BASE (B° THICK MIN.>

10 L.F. 8" DIP

8’ PVC TO 8 DIP
TRANSITION COUPLING

PRIMARY INFLUENT STRUCTURE

/& MECHANICAL PLAN

8’ DIA. CLASS 51 DIP TD/

PRIMARY CELL 2

367 x 36" ALUMINUM
ACCESS FRAME AND CDOVER

A

LOCKABLE ACCESS
/FRAME AND CDVER

NO SCALE

8” DIP

PRIMARY INFLUENT STRUCTURE
/3 SECTION A—A

ELEV E

N— 8 DIA. 18° LONG PVC
3 DR18 SPOOLS FOR EACH
PRIMARY INFLUENT PIPE
FOR CONTROL DEVICE

—— ELEV F:

87 DIP 43°
BEND WITH
THRUST BLOCK

/

8 90* BEND
U SHAPED #4 REBAR

WRAP AROUND PIPE AND

8* DIP PIPE

LAGOON FLODR

ANCHOR IN PAD.

NO SCALE

2' ABOVE POND BOTTOM

FILL DIP LAGOON PIPE

WITH WATER PRIOR TO

LAGDON PREFILL
—

THREADED REMOVABLE
PLUG
i

12° GRANULAR LINER
30 MIL POLYPROPYLENE SYNTHETIC LINER
4° GRANULAR MATERIAL/\

s \ PIPING DRAIN DETAIL

4'x4'x6* CONCRETE PAD
#10 6°x6° WIRE MESH REINFORCEMENT

NO SCALE

7

BY

N
M

o b
% :\‘\.) 3
IN"‘l E
[
W b
= 3
3 g

TION \

> ™
H g
gt 3
23 g
hgig o
Zu< 3
22K
spgdf L
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Phone: 218-444+4860, Fax 218-444-6042
web: www.neckisa.com

8 CONSULTING, INC.
207 4th Straet NW, Bemikijt MN, 56601

ED LAKE WASTEWATER FACLITES}[

DETAILS 1
RED LAKE RESERVATION, MINNESOTA

R

|

r JOB NO, _03-42 \
DATE: 03-29-2011

SHEET NO.

\_04 OF 27




/_ 8” DIA, CLASS 51 DIP
/FRDM PRIMARY CELL 1

i 8’ DIA. CLASS 351 DIP

TO SECONDARY CELL 1

8” DIA. CLASS 51 DIP FROM
PRIMARY/SECONDARY CELL

36" x 36" ALUMINUM
ACCESS FRAME AND COVER
36° x 36° ALUMIN
ACCESS FRAME AND COVI

FROM PRIMARY CELL 2
PRIMARY EFFLUENT CONTROL

UM
ER

8” DIA. CLASS 51 DIP TD
PRIMARY/SECONDARY CELL

PRIMARY/SECONDARY CROSSOVER

/11 STRUCTURES — MECHANICAL PLAN

/"¢ STRUCTURE — MECHANICAL PLAN

%, e

LOCKABLE ACCESS
FRAME AND CDVER_\ FRAME
e ELEV A

ELEV A

ELEV B —

60

& ol

LOCKABLE ACCESS
AND COVER \

8 GATE VALVE (TYP)

Ci==

A
__J

ELEV B

SSsipynesasy

60°

60" DIA. PRECAST
CONCRETE MANHOLE

2° DEEP KEYWAY
SIDE AND BOTTOM
OF WALL (TYP)

#5 @ 8 OS.
VERTICAL BARS

[ 180 | 24 | 18 |

PRIMARY EFFLUENT AND PRIMARY/SECONDARY

/13 CONTROL STRUCTURES — STRUCTURAL PLAN

NO SCALE

LOCKABLE ACCESS
FRAME AND COVER

ELEV D —

STOP LOGS

&

HORIZONTAL BARS

FLEXIBLE WATERTIGHT
CONNECTION (TYP.D

ELEV C

#5 € 12° O0.C —

— ELEV E ELEV D —

ADD FILL CONCRETE SO BASE
ELEV. MATCHES ELEV, OF INLET
AND OUTLET INVERTS

PRIMARY EFFLUENT CONTROL

/35 STRUCTURE — SECTION A-A

PRECAST CONCRETE
BASE (8" THICK MIN.)>

— ELEV E

PRECAST CONCRETE
BASE <8° THICK MIN)

—+

ADD FILL CONCRETE SO BASE

ELEV. MATCHES ELEV. OF INLET
AND DUTLET INVERTS

PRIMARY /SECONDARY CROSSOVER

/12 STRUCTURES — SECTION A—A

SANECI\Projects\03-42 rlwaste water (lagoon)\03-42 AS-BUILTS\dwg\03~42man.dwg, Sheet 5-Details 2, 3/29/2011 10:25:55 AM, ssnopl

NO SCALE v

CONTROL STRUCTURE ELEVATION DATA: CONTROL STRUCTURE ELEVATION DATA:
PRIMARY INFLUENT: <60“ DIA. SECONDARY CROSSOVER! ¢60° DIAJ

= 1292.65 A= 1287.1S

B= 1292.40 B= 1286.90

C= 129115 C= 1284.50

D= 1291.65 D= 1275.00

E= 1290.15 E= 1275.00

F= 1286.15 F= 1284.00

G= 1279.00 SECONDARY EFFLUENT aA: ¢72" DIA)
PRIMARY EFFLUENT: ¢60° DIA. A= 1P87.15

A= 1292.65 B= 1286.90

B= 1292.40 C= 1284.50

C= 129015 D= 1275.00

D= 1280.00 E= 1274.50

E= 1279.30 F= 1284.00

F= 1289.50 SECONDARY EFFLUENT B: (60° DIA)
PRIMARY CROSSOVER: (60* DIA. A= 1287.15

A= 1292.65 B= 1286.90

B= 1292.40 C= 1284.50

C= 1290.65 D= 1274.00

D= 1280.00 E= 1273.50

E= 1280.00 F= 1284.00

F= 1283%.50

NO SCALE

FINAL PROPOSED SURFACE

'/////////////////////7///////////1//////////////////////

%"x26” S.S. PLATES
A

STOP LOG CHANNEL — j=

87 (MIN.> COMPACTED
CLEAN SAND OR
CRUSHED ROCK (TYP.

LIFTING HANDLE

STOP LOGS — |
S FOLLOWS:

6’ - 3 EA

12° - 2 EA

24’ - 3 EA.
ELEV F

STOP LOG — %]

#5 @ 12* OC.
HORIZONTAL BARS

N— 45 @ 8 [nC.
VERTICAL BARS

FILL CONCRETE

PRIMARY EFFLUENT AND PRIMARY/SECONDARY
/14 CROSSOVER CONTROL STRUCTURES — SECTION B—B

NO SCALE

REQUIRED WHEN PIPE RUNS UNDER ROADWAYS
OR QTHER DRIVEN AREAS OR AS INDICATED
ON THE PLANS OR DIRECTED BY THE ENGINEER
IN THE FIELD.

7' OR LESS — UTILITY MAIN
6' OR LESS — UTILITY SERVICE

4" THICK, USE 2° THICK
SHEETS WITH JOINTS
STAGGERED

6"

GRANULAR BEDDING
SEE SPEC.

/15 INSULATE SEWER PIPE

NO SCALE

PIPE_THRUST AREA (MIN.

T m
DEAD ENDS| BEND BEND BEND
6" 1.92 SQ FT |2.69 SQ FT |1.46 SQ FT| 0.74 SQ FT
8" 392 SQ FT |4.50 SQ FT |2.52 SQ FT| 1.28 SQ FT
10° 5.38 SQ FT|7.60 SQ FT |4,12 SQ FT| 209 SQ FT
127 7.66 SO FT [10.82 SQ FT|5,86 SQ FT| 2.97 SQ FT

/16 \ THRUST AREAS

NO SCALE

PAPER BETWEEN CONCRETE
PLUG TO PERMIT EASY REMOVAL
FOR FUTURE EXTENSION OF
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TWO 2° X 2° WOOD STAKES OR REINFORCING BARS IN
EACH BALE AND EMBEDDED iN THE GROUND 10™ MINIMUM.

(D BALE DIVERSION AT INLET (CENTERLINE CULVERTS)

NTS

5' MIN. LENGTH POST
AT 6' MAX. SPACING

OVERLAP GEGTEXTILE
FABRIC 6° AND FASTEN |

DIVERSIONS
FORCEMAIN — LAGOON

STATION TYPE LT RT
30450 1 - 5
41405 1 - 5
42440 1 - 5
|__86+05 ! s | -
72460 1 5 -

10 15

CATEGORY 1

EROSION CONTROL BLANKET

4" x 4" TRENCH BACKFILLED OVER
EROSION CONTROL BLANKET (SPEC. 3885)

12" DiA. ROLL ENCLOSED IN
PLASTIC OR POLYESTER NETTING

GEOTEXTILE FABRIC BIOROLLS
. cnon o1, W]l G womiee_reacn SILTFENCE T RN AT ST NPT 5 TR e s
. £ _}‘f@_w_ﬂg‘"_ NATURAL SOIL. FORCEMAIN — LAGOON Ej F;ngmm — LAGOON a5 ’
- FLOW FLOW ATION LT | RI ==
STATION LT | RT - ;
§ i pES = 50 50+25 1°. = BIOROLL BLANKET SYSTEM
Q 20 50 300 = @ _[(3-) 54415 10 = (TYPE 3 SPEC. 3889)
=5 . 54+5( e | 58115 10 -
i |_68+00 - OPTION 1 OPTION 2 81460 10 = RECOMMENDED SPACING
w8 95+50 300 = B4C0 TS - BETWEEN DITCH CHECKS
LFicr L] f’,;;: BALE CHECK DETAILS 66+65 :8' - DITCH GRADE (%) SPACING (FT.)
72425 3 - % 160
(&) SILT FENCE DETAIL e 75485 o |- = 73
NTS (@ TWO 2" X 2" WOOD STAKES OR REINFORCING BARS IN 7790 :g. — g:?o fg o
SILT FENCE TO BE PAID FOR AT CONTRACT PRICE, EACH BALE AND EMBEDDED IN THE GROUND 10° MINIMUM, B2+45 . = >10 25 \__/
AS SILT FENCE MACHINE SLICED (MNDOT 2573.502). | 84495 10 =
[ B6+95 10 | —
120° JOB NO._03—42
120' DATE: 03—29-2011
SHEET NO.
// \_ 18 OF 27
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8%, 11 GA. STAPLES
SPACED 1°0° ON CENTER

2" X 2" X 18" LONG WOODEN STAKES
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HEREBY CERTIFY THAT THIS PLAN, SPECIFI
OR REPORT WAS PREPARED BY ME OR UNDI

I

LAWS OF THE STATE OF MINNESOTA.

Phone: 218~444-4860, Fax; 21B-444-6042
web: www.nechisacom

8 CONSULTING, INC.
207 4th Street NW, Bemiciji, MN, 56601
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EROSION CONTROL SHEET
RED LAKE RESERVATION, MINNESOTA
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LEGEND

v v GEOMEMBRANE LINER
vV (SEE DETAILS AND SPECIFICATIONS)

RIP RAP / GEOMEMBRANE LINER
(SEE DETAILS AND SPECIFICATIONS)

[+7e7e7 SEEDED GRASS

-«——o——  PERIMETER SILT FENCE

3)

4)

5)

6.

7)

8)

9)

10)

1)

12)

13)

14.)

15))

16.)

EROSION AND SEDIMENT
CONTROL PLAN
The Contractor shall abtaln al permits prior to start of construction.
A exposed sall arsas must have y erosion orp
cover according to the following:

Type of Slope Time (Maximum
fime an area can remain open
when the area is not actively being
worked.)

Slopes steeper than 3:1 within 7 days

Slopes between 10:1 and 3:1 within 14 days

Slopes fiatter than 10:1 within 21 days

These areas indude storm water pond side slapes,

and any exposgsd sail areas with a podifive slope to a storm water

conveyance system, such as a curb and gutter system, storm sewer inlet,
p or ditch or other natural or man made

systems that discharge to a surface water.

Fipe oullets must be provided with energy dissipafion with 24 hours of
connaclion to surface water.

All storm sewers discharging into wellands or water bodies shall ouset at or
below the norma waterlavel of the respecive welland or water body or at an
elevation where the downstream dlope is 1 percant or fatter. The nomal
water lavel shall be the invert dlevafion of the ouflet of the welland or water

body.

Al grading operaiions shall be conducted in a manner to minimize the
potential for site erosion. contrd p must be on
all down gradient perimetsrs befora any up gradient land disturbing acivities
begin.

In areas where concentrated fows occur (such as swales and areas In front
of storm catch basins and intakes) the erosion control faclifes shall be
backed by a stabilizafion structure to protect those fadliies form the
concentrated flows.

Al storm sewer catch basins not needed for site dralnage during construcion
shall be covered to prevent runoff form entaring the storm sewer system.
Catch bagins y for site during shall be
surmounded by sl fence or double ding of staked hay bales backed by snaw
fence. The fence or bales shall be Installed and maintained around all caich
basins unfll the tibutary areas are restorad.

Al site shal be with qushed rock across the
enfire width of the entrance and from the entranca to a paint 50 feetinio the
construction zone.

The toe of the siit fence shall be trenched in & minimum of 6 inches. The
trench backii shall be compacted with a vibratory plate compacior.

Al riprap shall be designed and Instaled with a fiter material and mest the
D of Ti spedfications for fiprap and filter

material.

Inspect the construciion dite once every seven (7) days during aciive
construction and within 24 hours after & ralnfall event greater than 0.5 inches
In 24 hours.

All sitt fences must be repalred, replaced, or supplemsnted when they
becomea nonfunclional or the sedment raaches 4/3 af tha height of the fance.
These repaire must be made within 24 hours of discovery, or as soon as field
condiions allow access.

If sedii escapes the fion site, off-site accumulations of sediment
must be removed In 8 manner and &t a frequency sufiidient to minimize
off-site Impacts.

All solls tracked onto pavement shall be removed daily.

Al permanent sedmentation basins must be restored to their design
condifon of the site

Upon completion of the project and stabllization of all greded areas, all
temporary ercsion control facliies (elit fances, hay bales, efc.) shall ba
removed from the site.
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CONNECTION TO EXISTING
WASTEWATER FACILITIES
(SEE DETAIL 2%

EXISTING PRIMARY CELL #1

EXISTING PRIMARY CELL #2

EXISTING 6° AC FORCEMAIN
FROM RED LAKE

ADAPTERS FROM PVC TO AC ARE
INCIDENTAL TO CONNECTION

/—CUT IN 67 X 6 PVC WYE

6’ X 8" PVC REDUCER

/—ADD 6’ GATE VALVE WITH BOX

TO EXISTING LAGOON SITE

EXISTING
CONTROL
STRUCTURE

87 PVC FORCEMAIN 70O
PROPOSED SEWAGE
LIFT STATIDN

CONNECTION TO EXISTING
/25" WASTEWATER FACILITIES

u NO SCALE

NOTES FOR REHABILITATION OF SECONDARY POND

@ CONTRACTDOR SHALL REMOVE ALL TREES, SHRUBS,
BRUSH, AND OTHER VEGETATION OR UNSUITABLE
MATERIALS FROM THE EXISTING POND

@ CONTRACTOR TO SCARIFY AND RECOMPACT ENTIRE
POND BOTTOW AND SIDE SLOPES TO AN
ELEVATION 6 FEET ABOVE POND BOTTOM.
SCARIFICATION SHALL BE TD A DEPTH OF TH
INCHES AND RECOMPACTION SHALL BE A MINIMUM
OF 95% STANDARD PROCTDR DENSITY.

S§
¥
)
B
ssHl:
mlll
Wl 1T
=1 S
h g

|

=L
gEuE :
g23g g
hEis, g
gg_zﬁ =
&Eggg \s
%] EBZ
Bgfez g,
HEETNE
- T
roaBs ~|%
ggebe 5%
BEEE - 5
E%r—ﬁb §. 5
gEgag =
5355

3

Phane: 218-4444860, Fax. 218444-6042
web: www.neciuss.com

8 CONSULTING, INC
207 4th Street NW, Bernidji, MN, 56601

I

ED LAKE WASTEWATER FACILITIES
CONNECTION TO EXISTING FACILITIES
RED LAKE RESERVATION, MINNESOTA

R

|

JOB NO._03-42
DATE: 03—29--2011

SHEET NO.

\_26 OF 27




SANECI\Projects\03-42 rl waste water (agoon)\03-42 AS-BUILTS\dwg\03-42_EST.dwg, Model, 3/25/2011 2:51:29 PM, ssnopl

52

53

GEOMEMBRANE FABRICATION
31 FACTORY FABRICATION

Indvidudl calendered widths (rdl goods) are factory pre=assembiad intolarge pands 1
miririze fdd seaming duling Instaliafion.

Factory seams are produced uelng chemicd, ddectic or therma method. Each searring
method Is tallored for opfmum saam strength.

Normind seam widths, Nor-relnforced 17 / Relnforced 1 1/2 * scdm to sciim.

Faciory pi each pand by pandl number, dze, date of
pto-uuemﬂy. matelld lot number and seam stafion Identfcafion. Each pand is pronnenty
with the pand number and pane slze to caindde with produclion records.

32 INFACTORY SEAM TESTING

Vsud and shall be 100% of factory pr

seams, Induding ASTM D4545, through a combined use of seclons 7.1.1 (OSHA Brits) and
7.1.4. Seam type will determine procedum and rflo. All seams are wamanted for two (2)
years.

In addifon, destrucive tesling on faciory fatWcated ssamsin order to verdfy
quality comgiiance shelt be performed.

Samgiea of factory seams shall be taken al the beginning and at the end of sach producion sHL.
Al seamns shall be iasted for compliance and the resulis shall be made avallatie to the engineer for matedals to be
used on the spedicjob.

33  FACTORY SEAM REQUIREMENTS

Al factory seame are testad for Bonded Seam and Ped strength In accordance withIndustry
(ASTM) eiandarda.

PACKAGING, HANDLING, AND TRANSPORTATION
4.1 PACKAGING AND HANDLING

Aftor factory pre-assemtly, the geomembrane pand s are double accordion fdded on &
pellet or rdted on a cardboard cors. Falded pands are steink wrapped @ight relectant) udng
awater and UV resistant pdymer sheeiing with outer cardboardinsert barxed to a heavy
duty wooden pdat Rulled pands ane wrapped in a protective layer and shank wrapped
fight by panel dze, type, and number.
‘Geomembrans pandsddvmbﬂn)obdhmurlmdodmlm ground, stored in thelr
oiigina, unopened contatners In a secure, dry area, and protecied from weathedng.

‘Whenever poasitie, a sixdnch minimum air space betwesn the paliets shoud be maintalned,
especially when tha peomembrane pands are to be siored over an extended pedod of ime.
Pdlets must not be stacked Bardingts not 1o be removed from' the pellet unfll acksd
defloyment, toinsure stahility.

Matedal Safety Data Sheets (MSDS) o be provided on dl chemicala which Indude handing
ang pereond protecion dusing usage.

42 TRANSPORTATION

Traneportation of the geomembrane wil be amanged by supgier, and will be shipped Wia a doead or fat bed traller.
Adequate tamps (Rat bed) are recommended dullng transpart. I)s the responal ity of the recelver at the #me of
civery tolndicate condfon of sripmant on the B of Lading. Any isudl damege MUST be noted In WRITING and
supgier should be contacted within 24 hours or (extreme condiions) befors accepting delivery.

INSTALLATION

81  ANCHORAGE SYSTEM

Urless othenvisa spadiisd, the anchor trench should be excavated by the eerthwork
contractor or others to the lines and grades shown on the design drawings. Store excavated
matedd away from the area 1o balined.

Comglete Sencting process pdor fo gecmembrane placement.

A amooth trandfon surfsce from anchor trench 1o subgrade should be providad,
Fdiowing the comgl eflon of the seaming operalion, the anchor trench shell be backlled and
compacted (as soon as posaltie) by the earthwork cantractor talack In the:

Dudng ongcing backiing operaions, backill shoitd be kept a minimum of 10 feed fromun~  seamed ancas.
SUBGRADE

521 Preparation

Surfaces to be Ined wil be free of &l rocks, roots, vegetslon, sharp otjects, or

debils of any Wind. The surface shdl provide a imm, umddding foundaton for the
geomembrane with no sharp or abrupt changesin grade.

if an hartidde is required, it mus? be sulatia for usa with gaomembranes and shdl
belpﬂad-permanwuﬂaamet ons. Suttatiltty for use with the

by the hertidde

522 Repsir and Maintenance

Pdor to geomembrane instalaiion, the surfaces to baned ahdl be Inspectad for
Any pell be made by the owner or
Itis the of the awner or sarthwerk confractor to
maindzin the Integilty of the subgrade pdor o, and dudng the geomembrane
installafion. THs Indudes the contrd of ground waterin the erea to befined.

GEOMEMBRANE PANEL PLACEMENT
53.1 Panel Location

InstAl the
mmwmmwmlmnmmmnnlmmdmmmlmm
and/or to accommodate exlsing die condiiona

532 Westher Condiions
Condderafon must be gven tolow {<40'F) handling of

the geomembrane before Installation, In some cases, bafore tha Eneris actudly
ordered. Fleass contact supdlierif the above condion exsts.

333 Geomembrane Panel Deployment
mmnmrdpmabbedeﬂoyodlnwday&hd bedmied to the number of
secured that

pands which can be seamed or

The geomermbrane shall be Instaled in a rdexed manner and free of tendon and
siress. In areea where grade , “bddging" or of the
geomembrane shdl not be dlowed. To eccommodate grade transifon, adequats
dackis Wiiinhing of th

proper dack condderafion.

Detloy peomembrane pands to meet a minimum pand ovedap of six Inches. Duiing
cadd weather deployment, consideration must be given to reddud packaging
geometry (abllty io[ay fat) askt rdates toinstallafion quantiy, Stinge d pandsin
the down gradieni direcon whenever possiia.

534 Preparation for Ssaming
Suppiier approved Installer shall veify the flowing:

. Mpumnndwdlwmmgeomtmmmlmrm have smocth sdlsd shoes. Personnd woring on the
and shall not achiiies that colld damage the geomembrane.

+ Tods usad In the Installalion process shall be propedly siored and canled. Krives and other sham objects shall be
canfedin protecive shaaths.

= The method used to unfdd pands wil not cause damege to the or
shall be dean and free of debils.

* Any d nts direcly the

+ Adequats temporary anchodng shall be placed o prevent wing uplift of the pands. T
are sandbags and ballast tubsa. In cases of High wind, confinuous loading' may be required slong the edges of the
geomembrane pand.

* High traflc arees may require temporary wear surfaces L.e. geotaxfie, sddional geomembrane, dean i, etc.)

= Vehides shall not be allowed on the geomembrane urless approved by the installer.
+ Chemicdl deaners, seaming agents and fusls shall be stored separatsly, away from geomembrane pende. SHill
nd:hrnwmdnaaMuwmemmdmmmlwammwmumauﬂlumntedd
such as scrap geomembrane or heavy cardboard.
54  FIELD SEAMING

5.4.1 Seam Preparation

Pdmary and FAdd Seaming for shall ba by Theoma Method.
The ovellapped geomembrane panels must be dean at the surfaces to be jdned.

Any forsign matedd (a.g. dit, molsture) must be removed with dean, dry rags

before ssarring commences.

1f searring must ba conducted over rough substrats, ssaming boards are
recommended. A one~foct by dght or tanfoot pine shef board wit work well as a
saaning platform.

8411 Repairs

Al 13h mouths shall be siit,lsld fat, bonded, then paiched with a round or

oval patch of the same gecmembrane mededd. All patches shell exdend &

minimum of dxinches beyond the repalr area in dl dreclions, and seamed
dong the enfire pedimeter.

542 Cold Weather Thermal Fusion Fleld Seaming

Generally for cofd weather seaming, when the geomembrane surface s bdow 50°F,
tha surfaces to be Jdned must be proheated.

I the sl heneath the frozen, the of heat to the area to
be saamed may resullIn mdsture condensing between the surfaces to be jdned.
Ttis condifion may be dirrinated by gading a seaming board, or sip-sheet made
from the same geomembrane matedal, betwsen the frozen surface and the
pecomembrane to be seamed.

See Add Seem Geometry Tattein detalis

543 Thermal Fusion Fleld Ssaming (Continuous Width)
The two mast common samming methods are Hot Wedge and Hot Alr, Bther method
is capatie of produding a quaiity seam. These urits are equipped with speed and
temperature contrds with digital (LED) readout slong with pressure adjustment.
* THin gaugs matedals (<30 MI) combinad with Hgh amblant temporatune scan affect seam quality.

= Hand Hdd Leister or aqual can be usad for jipe boots, detzlls and perching for the majodty of noncrystaline
geomembranes.

» Each method must be capatie of ! amount of
ovedap contact zone, resuing In & confinuous thermel weld.

heat and pressure aprlied o the seam

+ Prassure squeeze out dong searn edge to be kept to a mirimum in order to madmize overdl seam thickness.

« Exardsa caufion when opersng welderin direct contact with subgrade. diive (pressure) rdlers must be kept dean
ot al §mes.

545 Pipe Penetrations

Penetratons shall be sseled Wa the use of factory fabWcated ppe seds. Fipe sads
are thermally constructed udng the same matedd as the spedied geomembrane.

For reinforced mateddl, the tube seclion of the pipe sasl shall be constructed using nonrdnforced
panent matedd. The method of the fdd ]

55 LINING SYTEM ACCEPTANCE

The suprller shall retein for unl
acceptance by the Englnear andlor Owner.

The geomembrana Ener installaon will be accepted by the Owner when the fdlowing
condions have been met

1 Instllaion of the geomembranels complete.
2 Veitication of the Integiity of el seams and repelrs, as required by the
spedicaons,is comdeta.

3 A o the and
subititiad to the Ownor/Enginger.
FIELD QUALITY ASSURANCE
6.1 OVERVIEEW
Fidld saam quality shell be by (NDT)and (OT) test
methods.

The pdmary purpose of the NDT mathod I8 to demonstrate cominuty dong the enfrelength
and to valldate 100% of the fdd ssam. NDT methoddogy Is desciibed in seclion 6.3 below,

The purpose of the DT methad Is o determine the quality of a given peam by removing 2
ve seam sampe, and tesing the glven sample for complfance with accepted
apgicatie industry siandards. Tesling may be conducted elther at the Job dite, or at a remote
DT clon 6.4 baow,

6.2  TEST STRIP/TRIAL SEAMS

A generd of most CQA D« that "test seams* of "tes! ships® be made
on a pelodc besls. Test stps generdlly refect the quallly of §dd seams but should never
mmddyhmlmlddmmpmﬁmudmmmwlm
shoud bs and
dmwwmdmldmemlﬁmmmbmdmmmmm
destrucive samping/tesiing on the irished panda. Typcally thess test seams, for sach
-lnlngm. are made once per day, urmrylmaqdmontlsdunped orff sigrificant
the contract The

are noted, o
mdmmlshmummwmrmW matedals, tsmperahures,
pressures, rates, and dong with the

praparaion are bang accomplished. Tutdips may be used rorommcwumon.w
must be of sufdent slze fn order to conduct required tesing.

Whils cursory test seams are evelustad, the seaming crew may begin and corminue to work
aslong as the 1eld seam being traceatle 1f a test
ssam falls to moot the Seld seam deslgn spedficallan, then an addiional test ssam samde
is constructad and re-testsd by the same seaming crew, aqulpment, and matedas.

FAdd seams will not be accopted urless CQC soam fest result citeda as per the desdgn
spedficafion are met.

One of the followtng procedures shall apily whenever a samgle fals a destruclive tost

1 The fldd ssam shall ba between two o have
acceptatie results, onelocated on elther dide of the falad

2 The soam shall be traced outward o intermediate paints (a meximum of 10 feet from
the fadled sampa in sach dreclon) and sampled for sddtional testng. If the
sampes are found to provide acceptatie test resuls, the ssamls reconstructed
between these two sample locaflona. If enintermediate sampla falls, the procass Is
repeated to sstalish the zone in which the ssamis to be reconstrucisd. Al
reconstructed seams shall be delined by twolocalons from which samples pasting
other desirucive tests havo boon taken.

Reconsiruction of §ad seams shall be by removing the

rspodforing pand's and re-seaming, wbylmﬂngampsﬂpmowummnumer
reconstrucion. Gap stipping shall extend a minlmum of dxinches bayond the reconstructed
seam in all drecions.

For geomembrane ssams that are bonded by the chemica fusion method, the seams must
be cured pdor fo teaing. Without the application of heet, the cure Imes can ranga from a few
hours to a fow days. Accalerated culing for on dite COC tesiing requiree the usa of an oven
or other sultatile heat source to condifion the seam samglee from 110 16 hoursIna.
temperatura range of 122*F to 158°F. Fdiowing the accelerated cure pedod, a post-cure
condfloning pedod of atleast 172 hour et ambient condiions pior to tasing ts required.

Dudng the CQC and CQA test requirement pedods, aliner shoud not be coversd, and it
cannot ba paced into sendce. THs will insure the ease of repailng o reconstructing In the
eventltls required. Dudng this pedod, Itis imperafiva that the liner be propedy ballasted and
otherise sacured so as to prevent wind or unususl weather damaga.

6.3 NON-DESTRUCTIVE SEAM TESTING

63.1 Tast Methods

The folowing test methods are ecceptable for norrdestruciive tesfing of field seams:

A AT Lance
B Vacuum Chamber

See Appendix Bl for application of these methods basad on ssam type orlocaiion.

Refer to ASTM D 4437-84, seclon 7.5 for Pdint Streesing for
dose quartere atemata.

632 Remsdial Action

(I unbonded aress are located, they can often be repaired by using detsll method 5.4
or 5.4.1.1. All patches shall extend & rinimum of sixinches beyond the areain d
dreclons.

64 DESTRUCTIVE SEAM TESTING

64.1 Sampling Fraquency

Destruciive gsam tesiing can be dong field seama
of 1000 feet (or the project end B

by addendum to thls documeni). Wherever possitle, test strips should be takan out
of the anchor trenchee 50 as not to dsturb the Entegity of the funcional iring
system.

642 Sampling Procedure

adear manner. The
must be idenfified and recorded.

Samgles shall be removed from the by
The samgle shal

Any hdles in th resuling from seam sampling shall be
immedatety repafred by patching the sampled area with idenical geomembrane
mateidid, The patch must extend e mirimum of aix inches beyond the repedir arealn
ol direcions. The confinuity of repaired sampling localions shall be confirmed via
NDT methoda descibed abova.

643 Sample Geometry
The minimum sample geometry shall be as fdlows:

Samde width shall be delermined as the width of the fdd seam plus sixinches on
both sidea of the seam.

Samgte length can be up to (487 Inches matedd and
N bo up tb one hundred four (1049)inchos for rnforoed matedel

6AA Disposttion of Samples

The sample described above shall be cutinto three equd segmenta. One segment
of the samie shall be submitted for laboratory (or Nekd) tastng, one segment to the
installer, and the remsining sagmant i the owner.

645 Sampling and Testing

6.4.5.1 Conditioning

Condifoning of a samgles prior to tesingisimperalive. Field saames produced mng aeherriedﬁnonagemmm
be aliowsd to cure unfll the required sirength values can be achleved. by
condiforing the samgles et temperature of 122°F~158° F for sixtesn hours. delngm'-ceiaratsd curs pedod,
post=cure condifioning  perfod of et least 1/2 hour et ambient condilions prior to tesingls required. Chemical seam
samples shall be conddered ready for tesling when the chemicel fusion agent odor ks no fonger detectabie.

64.52 Ssmpiing

Test specdmens shall be prepered as per Seclon 4.3

6.4.53 Testing

Spedmens shall bs Mww detarmine bonded seam strength and peel adhedon.  Tesling Methods per

ASTM procedures indicated by

A Bonded Seam Strength (ASTM DE32)
Noreral nforced Matedal

shall ba inchin width and shall extsnd &
distance of four Inches (4") on both sides of feld ssam. Samples must
be cutin a manner which diminates nicks or toars In the spedmen
which could cause premature fallure {refer to ASTM D882 for further
informafion). Spedimens must be cut so that the long dmenslon of the
o igth of th d samte.

Reinforead Materdd (ASTM 0751)

Spedmen dimensions shall be fourinchee (47)in width end shal
extend a distance of four and one-half {4+1/2) on both sides of fdd
seam. Samples must be cutin a manner which eiminates ricks or
tears in the spedmen which coudd cause premature fallure (refer to
ASTM D882 for further informsfion). Spedmens must be aut so thet
the long of the to thelength of

Non-reinforced and reinforced PP
Prepare specimens as desciibed abave for borded seam strength, non-reinforced PP.

of Sped mens
Atotd of ton spedmens shal be cut from the sample. Fve spsdmens Wil ba used to parform bondex] seam
strangth teeling with the remsining fve spedmens to be ussd for pad adhesion tesing. Datalls of the test
procadures are ouined In ASTM D751, ModBed (Bonded Seam Strength), and ASTM D413, Modifed (Ped
Adhedion).
64.6 Acceptance of Destructive Test Rasults
See spadiicatons for mirimum spedifled seam strength values.
64.7 Ramaedial Action - Destructive Test Fallure

One of the falowing procedures shall apply whenever a aame falls a destrucve tast

1 The fdld seam shall be between two shown to have
acceptatie results; one localad on dither slde of the falled sampa.

2 The seam shall be taced ovtward to Intermedate pdnts (a mamum of 10 foet from the flled sampledn
each drecion) and samped for addidona mmlfhmﬂnmmmbmlm accoptatie test
remits, the seamis between these two eampe Falls, the
process Is epsated to estatiish the zone In which the mmluhummﬂwmm
shall be defined by twolocalions from which samples pasalng other destrucive tosts have been taken.

of feld be by dther removing the suspect
saam, repodiioning pands and re-seamring, of by Instaling a cap stp to coves the
seam under reconstrucion. Cap stdpring shall extand a mirimum of axinches
beyond the mconstructsd seamin # direcions.

643 Verification of Repalrs

Wmndrmllngapemoreepnlpmbsldenﬂsdmmamdmlm

testing as secion &3 abova,
RopdnwrlcnpasxmuNDTM be taken as an indicaion of proper repalr. Falled
NDT's Wil resultiin roconsirucion and re-tesing of tha repeir area unfl a pesdng
resdtis obtaned.

NDT METHODS FOR FIELD SEAMS

A

Ar Lance Tesing for Hot Air Aldd Welda

For feld seams produced using hot dir welding, drltndngllm-pmfm-d method of tesling. This methodIs
applicatie for = 1sld sasms, ind uding seams around gl and
IntersecSons, vacuum box tesing may be preforable (see below). A descdpSion of the arsance tost illows.

M feld ssams shall ba tested over their An drlance apparaius shal be used
for this tesing as descdbed in this Appendbe. The dirlance shdll be capabla of supplying 30 pdl through a
3/16Inch dameter nozzde. The dir stream shall be direciad at the edga of the ssam no mane than twa
inches from the ssam  sdga. Encugh Ime shall be allowed for the ssame o develop adequats strength
before commencement of tasting. Nwdemmnddulmmlnalhlhnmm and relestad
with the arlance. Al repdira shall as Seclon 6.3.2 Acfon).

Vacuum Bax Tesiing for Hot Alr Rldd Welds

For areas where airlancs or i soam vacuum may ba usad.

Ttis method condsts of creaing a pressure dfferenta across a seam and obsording for
bubtesin e im of #quld medium over thelow pressure dde, wthin the vacuum

chamber. The vacuum chamber hes a Wewing port that allows obsarvaion of the ssam
amsa being tasted. The ty of the on the pressur
mmlqﬂdmhmmhlmuhmmdﬂmﬂmmmmm acrosy
the area fested, this method can be used. (ASTM E515, 5/90)

L] the vacuum bax

Vacuum Pump. Tha vacuum pump shall be fud or dectic powsned and capatie of sustetnlng
the requinad vacuum for the durafon of the test.

Vacuum Gauge. The vacuum gaupe shall be capatie of registeting, as a mirimum o 70iPa
{10 pd)inincraments of 5 kPa (/4 pai).

of the vacuum gauge shall be chocked and
mmsdpaloduly,.nmﬂndyn-nmnumdmmﬂzm

Foaming Solulon. The foaming sduion shall be pre-srixed with walss at a rafio condudve
to the formallon of bublies. It shell be dispensad by spray, brush, or any other converlent meana,
The foaming scdlulion shaud not be debimentd 1o the geomembrana,

NOTE: H the component to be tested has parts made of pdysethylene o siructura pasics, the
tost fud must nol promots emdronmentsl atress cracling (E.S.C.) (ASTM E515, 5/90)

Vacuum Chamber. The vacuum chamber shall have an open bottomn and a deer viewing pand
on jop. It shall be an appropiate and convenlent lze and shaps, mada of igld mateddts and
equipped with a vacuurn gauge, viive, and soft, letle gasket around the pedphery of the open
boitom.

Teefing of the fidd seam proceeds as kdllows:

The ama of the seam o be evaluated should be dean and free of 90l or fordign objects which
night prohitit a good sed from baing formed between the vacuum chamber and the
geomembrana. Energlze the vacuum pump.

Wet an adjacent to the seam
taice the width of the witha

Placs and center thalong mis of the vacuum chamber over the long axs of the saam or defect
whth the gasketin contact with the geomembrane sitrface over the wet area of geomembrane
s02M of tesi area.

For evaluston of peomembrane defects, center the vacuum chamber over the defoct.

Apgly a normal force bo the top of the vacuum chamber to affact a sed and open the vaaum
vilva

Eneurs that ateak Sight sed s created between the vacuum chamber gasket and the
geomembrane matedsl. For most cases, minimum vacuum of 28 to 55 kPa {4 ko 8 pd) shoudd be
reglatoned on the vacuum gauge ls appropdate.

With the vacuum applled, malntain the normal force and obearve ihe geomembrane seam
through the Miewing port for bubties resuting from the flow of ar through defects I the ssam.
The vacuum shoud be held aver the teet site for B durafion of notless than 10 saconds. If the
vacuum cannot be held for the minimum 10 saconds, the test arsa shell be marked as untested.

If bubltes appear on the geomembrane seam, tum the three=wey vacuum valve io vent the
chamber and remove the vacuum chamber from the ssam. The defecive area shoud then be
marked for later repair.

If bubtfes do not appsar through the gsomembrane ssam within the spadied dwdl Ime, tum
the vacuum valve lo vent the chamber and remove the vacuum chamber from the seam.

Move the vacuum chamber to the adjalring porilon of the ssam lengih ovedapging the
preously tested arsa by a dstance noless than 10 percent of the mirimum chamber length or
atleast S0mm (2Inches), whicheverls the greater and repeat the procedure unll the enlre
soam hes been tosted.

Any defacts found dulnghing shalf be marked, repaired, and retested with the vacuum box. ARl repairs
shal be Saclon 6.3.2 (] Aclion).
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