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POST OPTIONS:; SOFTWOOD 24" DIA.
SOFTWOOD 2" x 4° —

HARDWOOD 18" x

STEEL 1.33 LBS/FT

FILTER FABRIC (IN POSITIONS

CONFORMANCE WITH

3" MIN.

OPTIONAL POST T

¢~ PRINCIPLE POST
POSITION (CANTED 20
DEGREES TOWARD
FLOW)

~—FILTER FABRIC

SILT FLOW

1&" SEC. 9’85 FOOT SPEC.)—\!L
8 MAX. l 1!
. @ ¥
Z 4
2 hd |
ELEVATION SECTION
TYPE Il SILT FENCE DETAIL

NQTES FOR SILT FENCES

1. TYPE IF SILT FENCE TO BE USED AT ALL LOCATIONS WHERE SHOWN ON PLANS OR AS NECESSARY
TO PROVIDE ADEQUATE SECIMENT AND EROSION CONTROL AND/OR BEST MANAGEMENT PRACTICES.

2. DO NOT CONSTRUCT SILT FENCES ACR(OSS PERMANENT FLOWING WATERCOURSES. SILT FENCES ARE TO
BE AT UPLANC LOCATIONS AND TURBIDITY BARRIERS USED AT PERMANENT BODIES OF WATER WHEN

NECESSARY TO PREVENT SEDIMENT LADEN TURBIDITY.

3. WHERE USED AS SLOPE PROTECTION, SILT FENCE IS TO BE CONSTRUCTED ON 0% LONGITUDINAL GRADE

TO AVOID CHANNELING RUNOFF ALONG THE LENGHT OF THE FENCE

4. ALL SEDIMENT AND EROSION CONTROL MEASURES SHOWN ON THESE PLANS ARE TO BE INSPECTED
DAILY AND IMMEDIATELY REPAIRED AND/OR REPLACED IF NECESSARY IN ORDER TO PROVIDE

MAXIMUM PROTECTION AGAINST SEDIMENT RUNOFF,

5. T SHALL BE THE CONTRACTOR'S SOLE RESPONSIBILITY TO MAINTAIN THESE MEASURES AND THE
BURDEN OF FAILURE AND/OR COSTS TO COMPLY WILL BE UPON THE CONTRACTOR WITH NO EXCEPTION.

-
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STAKED HAY BALE DETAIL
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SLOTTED PVC CONMNECTOR PIPE
[METAL COLLAR REINFORCED)

VINY]. SHEATHED EAW STEEL CABLE
(8800 LBS. BREAKING STRENGTH) WITH

GALVANIZED CONNECTORS (TOOL FREE DISCONNECT}

CLOSED CELL SQLID PLASTIC FDAM
FLOTATION (8" DIA. EQUIV.) {17 LBS.

i:i

CLOSED CELL SOLID PLASTIC FOAM

PER FT. BUOYANGY) )

{13 02 NYLON REINFORCED
PVC FABRIC (300 PSI TEST)

STRESS PLATE

GALVANIZED CHAIN

18 OZ. NYLON REINFORGED
PYC FABRIC (300 PSI TEST)
WiTH LACING GROMMETS}

b~ (800 LB. BREAKING

PER FT. BUOYANCY)

FLOTATION (6* DIA, EQUIV.} {12 LB5. )

POLYPRQ ROPE

STRENGTH)
GALVANIZED CHAIN

i ) R

D0,=5' STD. {SINGLE PANEL FOR DEFTHS 5 OR LESS).
0y=5'3TD. [ADDITIONAL PANEL FOR DEPTHS 5.

CURTAIN TO REACH BOTTOM UP TO DEPTHS OF 10 FEET.

TWO(2) PANELS TO BE USED FOR DEPTHS GREATER THAN

10 FEET UNLESS SPECIAL DEPTH CURTAINS SPECIFICALLY CALLED
FOR IN THE PLANS OR AS DETERMINED BY THE ENGINEER,

NOTICE: COMPONENTS OF TYPES ~ AND ~— MAY BE SIMILAR OR IDENTICAL

TYPE ~~

TQ PROFRIETARY DESIGNS. ANY INFRINGEMENT ON THE PROPRIETARY

RIGHTS OF THE DESIGNER $HALL BE THE SOLE RESPONSIBILITY OF
THE USER. SUBSTITUTIONS FOR TYPES ~ AND ~~ SHALL BE AS
APPROVED BY THE ENGINEER.

TYPE 1l

22 OZ NYLON REINFORCED WINLY
STRESS BAND PYC SLOT — CONNECTOR

TYPE ~

FLOTATION

wo___

\

DEPTH ACCCREING TO NEED

K
ﬂ

]

7

/

o

5/16 VINLY COATING CABLE #24 SAFETY HOOK
(ON BOTH SIDES OF CURTAIN TG

REDUCE STRAIN)

STRESS PLATE

ORIENTATION WHEN INSTALLED
(TIDAL SITUATION — TYPE II)

NOTE: ANCHORING WITH BUQYS, AS
SHOWN, REMOVES ALL VERTICAL \
FORCES FROM THE CURTAIN. HENCE, i
THE CURTAIN WILL NOT SINK FROM Nt
HND OR CURRENT LOATS. s

BUOY ATTACH UNES TO SHACKLE

g

LAP LINK

;
.
L

5716 1N CHAIN

L~ AUTOMATIC FLASHING UGHT {ON AT
- BUSK, OFF AT DAWN) 100" ON CENTER
S SHALL BE USED IN NAVIGABLE

CHANNELS ONLY

—————— - STANDARD (ONTAINMENT SYSTEMS
UGHT BUQY

WATER SURFACE

ANCHQR (AS RECOMMENDED BY THE

MANUFACTURER)

FLOATING TURBIDITY BARRIER DETAIL
DREDGE SPOIL DEWATERING FACILITY
EROSION DETAILS
. | HERNANDO COUNTY DEPARTMENT OF PUBLIC WORKS
R BY e T i

1615 Huffingham Rood
Jacksonville, Flerida 32216
Phone: {904) 724-8522

Fax: (904) 724-2775
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SAWCUT AND REMOVE EXISTING —

RESTORATION DETAIL THIS SHEET)

EDGE OF PAVEMENT \

/ —SEE PAVEMENT RESTORATION AND
"/ PIPE PLACEMENT DETAIL THIS SHEET

PAVEMENT (SEE PAVEMENT

.~ EDGE OF PAVEMENT

rd
: / G/
| 10 I
' MINIMUM !
PIPE_LOCATION. NOTES: NOTE:
CONTRACTOR TO INSTALL 45 DEGREE BENDS AND _ DOUBLE PIPES SHALL REQUIRE ONE (1 FT)
LOCATE PIPES ALONG THE €DGE OF THE ROAD. MINIMUM SEPARATION BETWEEN OUTSIDE WALLS
"\ |OF PIPES OR AS REQUIRED BY HERNANDO CO.
45 DEGREE
BENDS — ™. PIPE SIZE TO BE DETERMINED BY
(TYP) DREDGE CAPACITY OPERATION

OPEN PAVEMENT CUT PLAN

HERNANDO COUNTY TYPICAL DETAIL
2_p” NEW SURFACE, TYPE S—1

P
o’ I—ot ASPHALT CONCRETE
oLp SURFACE\ | 1 1/2"7 b/NEW BASE MATERIAL

gt L
. S 8" MIN. SPECIAL NOTE:

OLD BASE MATERIAL T " REFER TO ROADWAY AND TRAFFIC DESIGN
A STANDARDS, TRAFFIC CONTROL THROUGH

R WORK ZONES SECTION FOR PLACEMENT

. ) AND TYPE OF TRAFFIC CONTROL DEWVICES
o 5 mt2" piN. THAT MUST BE UTILIZED DURING

‘ CONSTRUCTION.
FLOWABLE FILL

5 PIPE OR CABLE

COMPACTED BASE NOTE:
DOUBLE PIPES SHALL REQUIRE ONE (1 FT)
UNBISTURSED MINIMUM SEPARATION BETWEEN OUTSIDE WALLS
s | OF PIPES OR AS REQUIRED BY HERNANDO CO.

VARIES

PIPE CROSSING /PAVEMENT DETAILS
CENERAL NOTES, HERNANDQ COUNTY TYPICAL DETAIL

1. REFER TO HERNANDO COUNTY ROADWAY AND TRAFFIC DESIGN STANDARDS, TRAFFIC CONTROL THRCUGH WORK ZONES SECTION FOR PLACEMENT AND TYPE QF TRAFFIG CONTROL DEVICES THAT
MUST BE UTILIZED DURING CONSTRUCTION.

2, PER HERNANDO COUNTY STANDARDS — PLACE THREE (3) FEET OF FLOWABLE FILL ABOVE THE PIPE FOR COMPACTION REASONS. IF THE PIPE IS LESS THAN THREE (3) FEET FROM THE TOP
OF PAVEMENT, FILL THE FLOWASLE FILL TO THE BOTTOM OF PAVEMENT, THEN PAVE OVER AFTER IT SETTLES. IF THE PIPE IS OEEPER, THE CONTRACTOR SHALL FUT THE THREE (3) FEET OF
FLOWABLE FILL AND THEN LIME ROCK TO THE BOTTOM CF ASPHALT, WTH COMPACTION EVERY SIX (B) INCHES. THE FLOWABLE FILL MUST GO ONE {1) FOOT ON THE SIDES OF THE PIPE. THE
FLOWABLE FILL ONLY HAS TO EXTEND ONE (1) FOOT WDER THAN THE PAVEMENT, NOT THE LENGTH OF THE PIPE.

J. BASE REPLACEMENT SHALL BE FLOWABLE FILL, NON-EXCAVATAHLE, AS APPROVED BY THE COUNTY EMGINEER.

A. MINIMUM ASPHALTIC CONCRETE SURFACE THICKMESS IS 1-1/2 INCHES OF TYPE S-1 OVER THE CUT AREA IN ONE LAYER.

5. ALL SURFACE JOINTS SHALL BE MECHANICALLY SAW CUT.

6. RC-70 QR EQUIVALENT LIQUID ASPHALT SHALL SE ADDED TG ALL SURFACE JOINTS TO FORM SEAL

; s‘:ﬂ%& RTEOSTT%?QEOEA{‘SEMTQE#CGESFT%%A%SE aw%ﬁ;&ﬂ%@ﬁb FROM THE HERNANDO COUNTY ENGINEER. DREDGE SPOI L DEWATER' NG FAC'L'TY

9. AFTER COMPLETION OF PROPOSED OREDGING ACTIVITIES, THE PIPES WITHMN THE CROSSING SHALL

BE ABANDONED IN PLACE PER HERNANDO COUNTY DIRECTION. PAVEM ENT CUT / PIPE CROSS!NG DETA'LS

PREPARED BY

Ha Ic row Jacksenville, Floride 32216

HERNANDO COUNTY DEPARTMENT OF PUBLIC WORKS
1525 EAST JEFFERSON STREET
BROCKSVILLE, FLORIDA 34601

(352) 754-406C VOICE
(352) 754-4469 FAX

HALCROW
1615 Huffingham Road
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GENERAI

4} THE CONTRACTOR SHALL RESTORE SHOAL LINE BOULEVARD TO PRE-CONSTRUCTION

EFFLUENT
PIPE BEYOND

[

(THIS SIDE)

™ EFFLUENT
PIPE BEYOND

SECTION AT ROAD / PIPE CROSSING

NOT TQ SCALE"

1) INFLUENT / EFFLUENT PIPES SHALL BE TURNED DOWN WITH 45 DEGREE BENDS
AND/OR AS REQUIRED BY FIELD CONDITIONS TO ACHIEVE THE TEMPORARY ROAD

CROSSING FOR DREDGE ACTIVITIES.
2) PIPES SHALL BE INSTALLED PER THE TYPICAL HERNANDO COUNTY CETAILS PROVIDED
IN THESE PLANS OR AS OTHERWISE DIRECTED BY HERMANDO COUNTY (FOR DOUBLE PIPE
CONDITIONS,  SEE SHT. NO. 17).
3y AFTER COMPLETION OF PROPOSED DREDGING ACTIVITIES, THE PIPES WITHIN THE
CROSSING SHALL BE ABANDONED IN PLACE PER HERNANDO COUNTY DIRECTION.

CONDITION CR AS FURTHER REQUIRED BY HERNANDO COUNTY.

DREDGE SPOIL DEWATERING FACILITY

PIPE CROSSING DETAILS

PREPARED. BY

fialcrow

HALCROW
1515 Huffingham Road
Jacksenville, Flerida 32216
Phone: (904) 724-8522
Fax: {904) 724-2775
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GENERAL EROSION / SEDIMENTATION CONTROL NOTES

1. MAINTENANMCE OF EROSION CONTROL MEASURES

MAINTENANCE OF EROSION CONTROL MEASURES IS OF PARAMOUNT
IMPORTANCE TO THE HERNANDC COUNTY. THE CONTRACTOR IS

RESPONSIBLE FOR COMPLYING WITH ALL EROSION CONTROL MEASURES
SHOWN ON THE PLANS. THE EROSION CONTROL SYSTEM DESCRIBED WITHIN
THEZ CONSTRUCTION DOCUMENTS SHOULD BE CONSIDERED TO REPRESENT THE
MINIMUM  ACCEPTABLE STANDARDS FOR THIS PROJECT. ADDITIONAL EROSION
CONTROLS MEASURES MAY BE REQUIRED DEREMDENT UPON THE STAGE OF
CONSTRUCTION, THE SEVERITY OF THE RAINFALL EVENT AND/OR AS DEEMED
NECESSARY AS A RESULT OF ON-SITE INSPECTIONS BY THE OWNER, THEIR
REPRESENTATIVES OR THE JURISDICTICNAL AUTHORITIES. THESE ADDITIONAL
MEASURES SHALL BE INSTALLED AT NO ADDITIONAL COST TO THE OWNER. IT IS
THE CONTRACTOR'S ULTIMATE RESPONSIBILITY TO ASSURE THAT THE STORM
WATER DISCHARGE FROM THE SITE DOES NOT EXCEED THE TOLERANCES
ESTABLISHED BY ANY OF THE JURISDICTIONAL AUTHORITIES.

2. BEST MANAGEMENT PRACTICES

A, THIS PLAN HAS BEEN PREPARED TO ENSURE COMPLIANCE WITH
THE RULES OF THE FLORIDA DEPARTMENT OF ENVIRONMMENTAL PROTECTION,
CHAPTER 17-25, FLA.C., AND THE SOUTHWEST FLORIDA WATER MANAGEMENT
DISTRICT, CHAPTER 40C—4, 40C—-40 AND 40C—-42 F.A.C. THE PLAN
ADDRESSES THE FOLLOWING AREAS:

t. PROTECTION OF PRESERVED/CONSERVED UPLAND HABITATS DURING
CONSTRUCTION.

2. GENERAL ERGCSION CONTROL.

3. PROTECTION OF SURFACE WATER QUALITY DURING AND AFTER
CONSTRUCTION,

4. CONTROL OF WIND EROSION.

B. THE VARIOUS TECHNIQUES OR ACTIONS IDENTIFIED UNDER EACH SECTION
INDICATE THE APPROPRIATE SITUATION WHEN THE TECHNIQUES SHOULD BE
EMPLOYED. ALSC IDENTIFIED IS A CROSS—REFERENCE TO A DIAGRAM OR
FIGURE REPRESENTING THE TECHNIQUE.

C. IT SHOULD BE NOTED THAT THE MEASURES IDENTIFIED ON THIS PLAN ARE
ONLY SUGGESTED BMP(S). THE CONTRACTOR SHALL PROVIDE POLLUTION
PREVENTION AND EROSION CONTROL MEASURES AS SPECIFIED IN FDQOT
INDEX #1100 AND AS NECESSARY FOR EACH SPECIFIC APPLICATION.

3. GENERAL EROSION CONTROL

A, GENERAL EROSION CONTROL BMPS SHALL BE EMPLOYED TO MINWMMIZE
SOIL EROSION AND POTENTIAL SEDIMENT RUMOFF.  WHILE THE
VARIOUS TECHNIQUES REQUIRED WILL BE SITE AND PLAN SPECIFIC,
THEY SHQULD BE EMFLOYED AS SOON AS POSSIBLE DURING
CONSTRUCTION ACTIVITIES.

B. CLEARED SITE DEVELOPMENT AREAS NOT CONTINUALLY SCHEDULED FOR
CONSTRUCTION ACTIVITIES SHALL BE COVERED WITH HAY OR
OVERSEEDED AND PERIODICALLY WATERED SUFFICIENT TO STABILIZE
THE TEMFPORARY GROUNDCOVER.

DREDGE SPOIL DEWATERING FACILITY
EROSION / SEDIMENTATION NOTES

HERNANDO COUNTY DEPARTMENT CF PUBLIC WORKS
1525 EAST JEFFERSON STREET
HALCROW T BROOKSVILLE, FLORIDA 34601

;’ l 1615 Huflnghan Road 4 PR W A (352) 754-4060 VOICE
Jacksonville, Flerida 7 . . 352) 754—4469 FAX
"a Cr ow Phone: {904) 724-8522 352)

Faox: (904) 724-2775

PREPARED BY
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GENERAL ERCSION / SEDIMENTATION CONTROL NOTES, CONT.

C. ALL OPEN AREAS AND SLOPES CONSTRUCTED SHALL BE HYDROSEEDED OR AS
REQUIRED ON THESE PLANS AS SOON AS PRACTICAL AFTER CONSTRUCTION,

0. WHERE REQUIRED TO PREVENT EROSION FROM SHEET FLOW ACROSS
BARE GROUND FROM ENTERING A TEMPORARY SWALE OR WATER BQODY
A TEMPORARY SECIMENT SUMP SHALL BE CONSTRUCTED.
THE TEMPORARY SEDIMENT SUMP SHALL REMAIN IN PLACE UNTIL
VEGETATION IS ESTABLISHED ON THE GROUND DRAINING TO THE
SUMP,

4. PROTECTION OF SURFACE WATER QUALITY DURING AND AFTER
CONSTRUCTION

A, SURFACE WATFR GUALITY SHALL BE MAINTAINED BY EMPLOYING THE
FOLLOWING BMPS IN THE CONSTRUCTION PLANNING AND CONSTRUCTION
- OF ALL IMPROVEMENTS.

B. IF IT BECOMES NECESSARY A3 A TEMPORARY MEASURE, SWALES SHALL
BE CONSTRUCTED IN ACCCRDANCE WITH EROSION AND SEDIMENT CONTROL DETAILS,

C. EROSION CONTROL MEASURES SHALL BE EMPLOYED TO MINIMIZE
TURBIDITY OF SURFACE WATERS LOCATED DOWNSTREAM OF ANY
CONSTRUCTION ACTIMITY. WHILE THE VARICUS MEASURES REQUIRED
WILL BE SITE SPECIFIC, THEY SHALL BE EMPLOYED AS NEEDED IN
ACCORDANCE WITH THE FOLLOWING:

IN GENERAL, EROSION SHALL BE CONTROLLED AT THE
FURTHEST PRACTICAL UPSTREAM LOCATION.

D. HEAVY CONSTRUCTION EQUIPMENT PARKING AND MAINTENANCE AREAS
SHALL BE DESIGNED TO PREVENT OIL, GREZASE, AND LUBRICANTS
FROM ENTERING SITE DRAINAGE FEATURES INCLUDING STORMWATER
COLLECTION AND/OR TREATMENT SYSTEMS. CONTRACTORS SHALL PROVIDE
BROAD DIKES, HAY BALES OR SILT SCREENS AROUND, AND SEDIMENT
SUMPS WITHIN, SUCH AREAS AS REQUIRED TO CONTAIN SPILLS OF
OIL, GREASE OR LUBRICANTS. CONTRACTORS SHALL HAVE
AVAILABLE, AND SHALL USE, ABSCRBENT FILTER PADS TO CLEAN UP
SPILLS AS SOON AS POSSIBLE AFTER OCCURRENCE.

E. SILT BARRIERS: ANY SILT WHICH ACCUMULATES BEHIND THE
BARRIERS, AND ANY FILL USED TO ANCHOR THE BARRIERS SHALL BE
REMOVED PROMPTLY AFTER THE END OF THE MAINTENANCE PERIOD
SPECIFIED FOR THE BARRIERS.

5. CONTROL OF WIND EROSION

A. WIND EROSION SHALL BE CONTROLLED BY EMPLOYING THE FCLLOWING
METHODS AS NECESSARY AND APPROPRIATE:

1. BARE EARTH AREAS SHALL BE WATERED DURING
CONSTRUCTION AS NECESSARY TO MINIMIZE THE TRAMNSPORT OF
FUGITIVE DUST. T MAY BE NECESSARY TO LIMIT
CONSTRUCTION VERICLE SPEED IF BARE EARTH HAS NOT BEEN
EFFECTIVELY WATERED. IN NO CASE SHALL FUGITIVE BUST BF
ALLOWED TO LEAVE THE SITE UNDER CONSTRUCTICON

2. AS SOON AS PRACTICAL AFTER COMPLET:ON OF DREDGE SPOIL DEWATERING FACILITY
CONSTRUCTION, BARE FARTH ARFAS SHALL BE VEGETATZD. EROSION DETAILS

HERNANDO COUNTY DEPARTMENT OF PUBLIC WORKS
71525 EAST JEFFERSON STREET
BROOKSVILLE, FLORIDA 34601
{352) 754-4060 VOICE
{352) 754-4469 FAX

PREPARED BY
: HALCROW.

;’ I 1815 Huffingham Road
Jacksonville, Florida 32216
¥ a crow Phene: (904} 724-8522

Fox: (904) 724-3775

DATE: 2-11-201% SHEET NO. 13




GENERAL EROSION / SEDIMENTATION CONTROL NOTES, CONT.

8.

A.

3. AT ANY TIME BOTH DURING AND AFTER SITE

CONSTRUCTION THAT WATERING AND/OR VEGETATION ARE NOT
EFFECTIVE IN CONTROLLING WIND EROSION AND/OR TRANSPORT

OF FUGITIVE DUST, OTHER METHODS AS ARE NECESSARY FOR

SUCH CONTROL SHALL BE EMPLOYED. THESE METHCDS MAY

INCLUDE ERECTION OF DUST CONTROL FENCES. IF REQUIRED,

DUST CONTROL FENCES SHALL BE CONSTRUCTED IN ACCORDANCE

WITH THE DETAIL FOR A SILT FENCE SHOWN IN ERQOSION AND SEDIMENT
CONTROL DFETAILS EXCEFT THE MINIMUM HEIGHT SHALL BE 4 FEET.

EROSION AND SEDIMENT CONTROL INSPECTION AND MAINTENANCE PRACTICES

THE FOLLOWING ARE INSPECTION AND MAINTENANCE PRACTICES THAT WILL BE
USED TO MAINTAIN EROSION AND SEDIMENT COMTROLS.

1. NO MORE THAN APPROX. 3.3 ACRES OF THE SITE WILL BE DENUDED AT ONE TIME
WITHOUT WRITTEN PzRMISSION FROM THE ENGINEER.

2. ALL CONTROL MEASURES WILL BE INSPECTED BY THE SUPERINTEMDENT,
THE PERSON RESPONSIBLE FOR THE DAY TO DAY SITE OPERATION OR
SOMEONE APPOINTED BY THE SUPERINTENMDENT, -DAILY AND FOLLOWING ANY STORM
EVENT OF 0.25 INCHES OR GREATER.

3. ALL TURBIDITY CONTROL MEASURES WILL BE MAINTAINED IN GOOD WORKING
ORDER; IF A REPAIR IS NECESSARY, IT WILL BE INITIATED WITHIN 24 HOURS OF
REPORT.

4, BUILT UP SEDIMENT WILL BE REMOVED FROM SILT FENCE WHEN IT HAS
REACHED ONE—THIRD THE HEIGHT OF THE FENCE.

5. SILT FENCE WILL BE INSPECTED FOR DEPTH OF S3EDIMENT, TEARS, TO
SEE IF THE FABRIC IS SECURELY ATTACHED TO THE FENCE POSTS, AND
TO SEE THAT THE FENCE POSTS ARE FIRMLY IN THE GROUND.

6. ANY TEMPORARY SEDIMENT BASINS WILL BE INSPECTED FOR THE DEPTH CF SEDIMENT,
AND BUILT UP SEDIMENT WILL 8E REMOVED WHEN IT REACHES 10
PERCENT OF THE DESIGN CAPACITY OR AT THE END OF THE JOB.

~

DIVERSION DIKES/SWALES, IF TEMPORARILY CCNSTRUCTED, WILL BE INSPECTED
AND ANY BREACHES PROMPTLY REPAIRED.

8. TEMPORARY AND PERMANENT SEEDING AND PLANTING WILL BE INSPECTED
FOR BARE SPOTS, WASHOUTS, AND HEALTHY GROWTH.

A MAINTENANCE INSPECTION REPORT WILL BE MADE AFTER EACH
INSPECTICN.

w

THE REPORTS WILL BE KEPT Ot SITZ DURING CONSTRUCTION AND

AVAILABLE UPON REQUEST TO THE OWNER, ENGINEER OR ANY FEDERAL,

STATE OR LOCAL AGENCY APPROWING SEDIMENT AND AND EROSIOM PLANS,

OR STORM WATER MANACEMENT PLANS.

THE REPORTS SHALL BE MADE AND RETAINED AS PART OF THE STORM WATER
POLLUTION PREVENTION PLAN FOR AT LEAST THREE YEARS FROM THE DATE THAT
THE SITE IS FINALLY STABILIZED AND THE NOTICE OF TERMINATION IS SUBMITTED.
THE REPORTS SHALL IDENTIFY ANY INCIDENTS OF NON-COMPLIANCE.

DREDGE SPOIL DEWATERING FACILITY
EROSION DETAILS

PREPARED BY

falcrow

1615 Huffingham Read
Jacksonvile, Florido 32216
Fhong: (904) 724-B8522

Fox: (904) 724-2775
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GENERAL EROSION / SEDIMENTATION CONTROL NOTES, CONT.

10. THE SITE SUPERINTENDENT WILL SELECT UP TO THREE INDIVIDUALS WHO
WILL BE RESPONSIBLE FOR INSPECTIONS, MAINTENANCE AND REPAIR
ACTMTIES, AND FILLING OUT THE INSPECTION AND MAINTENANCE

REPORT.

11. PERSONNEL SELECTED FOR INSPECTION AND MAINTENANCE
RESPONSIBILITIES WILL RECEIVE TRAINING FROM THE SITE
SUPERINTENDENT. THEY WILL BE TRAINED N ALL THE INSPECTION AND
MAINTENANCE PRACTICES NECESSARY FOR KEEPING THE EROSION AND
SEDIMENT CONTROLS USED ONSITE IN GOOD WORKING ORDER.

7. NON-5TORM WATER DISCHARGES

IT 1S EXPECTED THAT THE FOLLOWING NON-STORM WATER DISCHARGES
WILL OCCUR FROM THE SITE DURING THE CONSTRUCTION PERIOD:

* WATER FROM WATER LINE FLUSHING

* UNCONTAMINATED GROUNDWATER (FROM DEWATERING EXCAVATION).

ALL NON-STORM WATER DISCHARGES WILL BE DIRECTED TOWARD A TEMPORARY SEDIMENT

BASIN PRIOR TG DISCHARGE,

8. MNATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM — M.P.D.ES. PERMIT

T SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR TO APPLY FOR AND SECURE THE
REQUIRED STATE PERMIT PRIOR TO COMMENCEMENT OF ANY AND ALL CONSTRUCTION.

THE CONTRACTOR SHALL IMMEDIATELY PROVIDE ALL COPIES OF APPLICATIONS AND/OR PLANS
REQUIRED FOR THE STATE PERMIT TO THE OWNER AND ENGINEER PRICR TOQ COMMENCEMENT

OF ANY AND ALL CONSTRUCTION.
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FS 2200. Groundwater Sampling

1. INTRODUCTION AND SCOPE

1.1~ Use these Standard Operating Procedures to collect groundwater samples. They
are designed to ensure that the collected samples will be representative of water in the
aquifer or target formation and that the samples have not been altered or contaminated by
the sampling and handling procedures. These procedurss apply to permanently and
temporarily installed monitoring wells, wells constructed using “direct-push” techniques,
wells with installed plumbing, remedial groundwater treatment systems and excavations
where groundwater is present. Use of alternative, DEP-approved and properly documented
procedures (e.g., Corporate SOP, ASTM Standards, alternative equipment, etc.) is
acceptable if they meet the intent (e.g., sample representativeness and integrity) of this
standard (see FA 1000). '

1.2 The topics in this SOP include equipment and supply selection, equipment
construction materials, and purging and sampling techniques.

1.3 Use the following DEP SOPs in conjunction with FS 2200:
» FA 1000 Regulatory Scope and Administrative Procedures for Use of DEP SOPs
¢ FC 1000 Cleaning/Decontamination Procedures |
s D 1000 Documentation Procedures
+ FQ 1000 Field Quality Control Requirements
» FS 1000 General Sampling Procedures
s FS 2000 General Aqueous Sampling
» FT 1000 Field Testing and Measurement
* FT 1100 Field pH
e FT 1200 Field Specific Conductance
e FT 1400 Field Temperature
¢ FT 1500 Field Dissolved Oxygen

» FT 1600 Field Turbidity

2. Groundwater samples may be collected from a number of different configurations. Each
configuration is associated with a unique set of sampling equipment requirements and
technigues:

3. Wells without Plumbing: These wells require that equipment be brought to the well o
purge and sample unless dedicated equipment is placed in the well.

4. Welis with In-Place Plumbing: Wells with in-place plumbing do not require that equipment
be brought to the well to purge and sample. In-place plumbing is generally considered
permanant equipment routinely used for purposes other than purging and sampling, such as
for water supply. They are generally found at welifieids, industrial facilities, and private
residences. See FS'2300 for procedures to sample potable water wells. Air Strippers or
Remedial Systems: These types of systems are installed as remediation devices. Sample

these wells like drinking water wells {(see FS 2300).
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FS 2201 Equipment and Supplies

Use groundwater purging and sampling equipment constructed of only non-reactive, non-
leachable materials that are compatible with the environment and the selected analytes. In
selecting groundwater purging and sampling equipment, give consideration to the depth of the
well, the depth to groundwater, the volume of water to be evacuated, the sampling and purging
technique, and the analytes of interest. Refer to Tables FS 1000-1, FS 1000-2, FS 1000-3 and

FS 2200-1 for selection of appropriate equipment.

Additional supplies such as reagents, preservatives, and field measurement equipment are '
often necessary.

1. FLOw CONTAINER: DEP recommends using a flow-through cell or container when
collecting measurements for purging stabilization. The design must ensure that fresh
formation water continuously contacts the measuring devices and does not aerate the sample
or otherwise affect the groundwater properties.

2. Pumps: All pumps or pump tubing must be lowered and retfrieved from the well slowly and
carefully to minimize disturbance to the formation water. This is especially critical at the
airfwater interface. Avold the resuspension of sediment particles (turbidity) at the bottom of
the well or adhered to the welf casing during positioning of the pump or tubing.

2.1

2.2

Above-Ground Pumps

2.1.1 Variable Speed Peristaltic Pump: Use a variable speed peristaltic pump to purge
groundwater from wells when the static water level in the well is no greater than 20-25
feet below land surface (BLS). If the water levels are deeper than 18-20 feet BLS, the

pumping velocity will decreass.

2111 A variable speed peristaltic pump can be used for normal purging and
sampiing (see FS 2213 and FS 2221), sampling low permeability aquifers or
formations (see FS 2222) and coliecting filtered groundwater samples {see FS 2225,
section 1).

21.1.2  Most analyte groups can be sampled with a peristaltic pump if the tubing
and pump configurations are appropriate. See Table FS 1000-3 for proper tubing
selaction and pump configurations.

2.1.2 Variable Speed Centrifugal Pump: A variable speed centrifugal pump can be
used to purge groundwater from 2-inch and larger iniernal diameter weils. Do not use

this type of pump to collect groundwater samples.

21.21 When purging is complete, do not allow the water that remains in the
tubing to fall back intc the well. Install a check valve at the end of the purge tubing,
and withdraw the tubing slowly from the well while the pump is still running.

2122 See Table FS 1000-3 for proper tubing selection and allowable analyte
groups.

Submersible Pumps

2.2.1 Variable Speed Electric Submersible Pump: A variable speed submersibie pump

can be used to purge and sampie groundwater from 2-inch and larger internal diameter
wells,

2.211 A variable speed submersible pump can be used for normal purging and
sampling {see FS 2213 and FS 2221), sampling low permeabiiity aquifers or
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formations (see FS 2222) and collecting filtered groundwater samples (see FS 2225,
section 1).

2.21.2  Make sure that the pump housing, fittings, check valves and as_sociated
hardware are constructed of stainless steel. Make sure that any other materials are
compatible with the analytes of interest. See Table FS 1000-3 for restrictions.

2213 Install a check valve at the output side of the pump to prevent backflow.
2.21.4  If purging and sampling for organics:

» The entire length of the delivery tube must be Teflon, Polyethylene or
Polypropylene (PP) tubing.

¢ The electrical cord must be sealed in Teflon, Polyethylene or PP and any
cabling must be sealed in Teflon, Polyethylene or PP, or be consiructed
of stainless steel.

¢ All interior components that contact the sample water {(impeller, seals,
gaskets, etc.) must be constructed of stainless steel or Teflon.

2.2.2 Variable Speed Bladder Pump: A variable speed positive displacement bladder
pump (no-gas contact) can be used to purge and sampie groundwater from 3/4-inch and

larger internal diameter wells.

2221 Avariable speed bladder pump can be used for normal purging and

sampling (see FS 2213 and FS 2221), sampling low permeability aquifers or

formations (see FS 2222) and collecting filtered groundwater samples (see FS 2225,

section 1).

2.2.2.2  The bladder pump system is composed of the pump, the compressed air

tubing, the water discharge tubing, the controller and a compressor or compressed
_gas supply.

2.2.2.3 The pump consists of a bladder and an exterior casing or pump body that

surrounds the bladder and two (2) check valves. These parts can be composed of

various materials, usually combinations of polyviny! chloride (PVC), Teflon,

Polyethylene, PP and stainless steel. Other materials must be compatible with the
analytes of interest. See Table FS 1000-3 for restrictions.

2.2.24  If purging and sampling for organics:

» The pump body must be consiructed of stainiess steel and the vaives and
bladder must be Tefion, Polyethylene or PP

¢« The entire length of the delivery tube must be Teflon, Polyethylene or PP.

s Any cabllng must be sealed in Teflon Polyethylene or PP, or be
- congtructed of stalnless steel.

. Permanently installed pumps may have a PVC pump body as long as the
pump remains in contact with the water in the well.

3. BAILERS:

3.1 Purging: DEP does not recommend using bhailers for purging unless no other
eguipment can be used or purging with a bailer has been specifically authorized by a DEP
program, permit, contract or order (see Table FS 2200-3). Use a bailer if there is non-
agueous phase liquid (free product) in the weil or non-aqueous phase liquid is suspected to

Page 3 of 34 Revision Date: March 31, 2008 (Effective 12/3/08)



DEP-SOP-001/01
FS 2200 Groundwater Sampling

be in the well. If in doubt about the appropriateness of using a bailer at a site or during a
particufar sampling event, contact the appropriate DEP program or project manager. If a
bailer is used, follow FS 2213, section 4, with no deviations.

3.2  Sampling: Bailers may be used to routinely coliect some analyte groups or undér
specific circumstances for other analyte groups (see Tabie FS 2200-3).

3.3  Construction and Type:
3.3.1 Bailers must be constructed of materials compatible with the analytes of interest.
See Table FS 1000-3 for restrictions.

3.3.2 Stainless steel, Teflon, Polyethylene and PP bailers may be used to sample all
analytes.

3.3.3 Use disposable bailers when sampling grossly contaminated sample sources.
3.3.4 DEP recommends using dual check valve bailers when collecting samples.

3.3.5 Use bailers with a controlléd flow bottom when collecting volatile organic
samples.

3.36 Use bailers that can be pressurized when coliecting filtered samples for metals.
34  Contamination Prevention:
3.4.1 Keep the baiier wrapped (foil, butcher paper, etc.) until just before use.
3.4.2 - Use protective gloves to handle the bailer once it is removed from its wrapping.
'3.4.3 Handie the bailer by the lanyard to minimize contact with the bailer surface.

4, LANYARDS

4.1 Lanyards must be made of non-reactive, non-leachable material such as cotton
twine, nylon, or stainless stesi; or, coated with Teflon, Polyethylene or PP.

4.1.1 Evaluate the appropriateness of the lanyard material with analyses of equipment
blanks for the analytes of interest, as necessary.

4.2 Discard cotton twine, nylon, and non-stainless steel braided lanyards after sampling -
each monitoring well.

4.3 Décontaminate stainless steel, coated Teflon, Polyethylene and PP lanyards
between monitoring wells (see FC 1003). They do not need to be decontaminated between

purging and sampling operations.
4.4 Securely fasten lanyards to downhole equipment (bailers, pumps, etc.).
4.5 Do not allow lanyards used for downhole aquipment to touch the ground surface.

FS 2219. GROUNDWATER PURGING

Perform procedures in the following sections to calculate purging parameters and to purge
groundwater from monitoring wells, wells with installed plumbing, high-volume wells, air stripper

systems and other remedial freatment systems.

FS 2211 Woater Level and Purge Volume Determination

Collect representative groundwater samples from the aquifer. The amount of water that must
be purged from a well is determined by the volume of water and/or fieid parameter stabilization.
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1. GENERAL EQUIPMENT CONSIDERATIONS

1.1 Selection of appropriate purging equipment depends on the analytes of interest, the
well diameter, transmissivify of the aquifer, the depth to groundwater and other site
conditions.

1.2  Use a pump to purge the well.

1.3 Use a baller if there is non- agueous phase liquid in the welt or non-aqueous phase
liquid is suspected to be in the well. :

1.4 Bailers may be used if approved by a DEP program, or if bailer use is specified in a
permit, contract or DEP order (see Table FS 2200-3). If used, bailers must be of appropriate
type and construction, and the user must follow the procedure outfined in FS$ 2213, section
4, with no deviations. If in doubt about the appropriateness of using a bailer at a site or
during a particular sampling event, contact the appropriate DEP program or project
manager. DEP does not recommend using bailers because improper bailing:

1.4.1 Introduces atmospheric oxygen which precipitates metals (i.e., iron) or causes
other changes in the chemistry of the water in the sample (i.e., pH)

1.4.2 Agitates groundwater which biases volatile and semi-volatile organic analyses
due to voiatilization

1.4.3 Agitates the water in the aguifer and resuspends fine particulate matter

1.4.4 Surges the well, loosening particulate matter in the annular space around the
well screen

1.4.5 Introduces dirt into the water column if the sides of the casing wall are scraped

2. INITIAL INSPECTION
2.1 Verify the identification of the monitoring well by examining markings, sign plates,
placards or other designations.
2.2 Remove the wefll cover and remove ali standing water around the top of the well
casing {manhote) before apening the well cap.
2.3 inspect the exterior protective casing of the monitoring well for damage and
document the results of the inspection if there is a problem.
2.4 It is recommended that you place a protective covering around the well head.
Replace the covering if it becomes soiled or ripped.
25 Inspect the well lock and determine whether the cap fits tightly. Replace the cap if
necessary. 7
3. WATER LEVEL MEASUREMENTS: Use an electronic probe or chalked tape to determine the
water level.
3.1 General Procedures _
Perform these steps using either the electronic probe or chalked tape method.
3.1.1 Decontaminate all equipment that will contact the groundwater in the well before
use.

3.1.2 Measure the depth to' groundwater from the top of well casing to ihe nearest 0.01
foot and always measure from the same reference point or survey mark on the well
casing. If there is no reference mark, measure from the north side of the casing.
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3.1.3 Record the measurement and the reference point.

3.2 Electronic Probe
3.2.1 Follow the manufacturer's instructions for use.

3.2.2 Record the measurement,

3.3  Chalked Line Method: This method is not recommended if collecting samples for
organic or inorganic parameters.

3.3.1 Lower chalked tape into the well until the lower end is in the water (usually
determined by the sound of the weight hitting the water).

3.3.2 Record the length of the tape relative to the reference point (see section 3.2
above). ,

3.3.3 Quickly remove the tape from the well.
3.34 Record the length of the wetted portion to the nearest 0.01 foot.

3.3.5 Determine the depth to water by subtracting the length of the wetted portion (see
section 3.5.3 above) from the total length {see section 3.5.2 above). Record the resuit.

4. WATER COLUMN DETERMINATION

4.1 Do not determine the total depth of the well by iowering the probe to the bottom of
the weli immediately before purging and sampling. If the well must be sounded, delay
purging and sampling activities for at least 24 hours after the well was sounded or for a time
sufficient to meet the purge stabilization criterion for turbidity. Alternatively, collect samples

before sounding the well,

4.2  Subtract the depth to the top of the‘water column from the total well depth to
determine the length of the water column. :

43  The total well depth depends on the well construction. Some wells may be drilied in
areas of sinkhole or karst formations or rock leaving an open borehole. Attempt to find the
total borehole depth in cases where there is an open borehole below the cased portion.

5. WELL WATER VOLUME
5.1 Calculate the total volume of water in gaflons in the well using the following equation:
V=(0.041}dxdxh ‘
Where: ¥V =volume in gallons
d = well diameter in inches
h = height of the water column in fest

5.2 The total volume of water in the well may also be determined with the following
equation by using a casing volume per foot factor (Gailons per Foot of Water) for the
appropriate diameter well:

V = [Gallons per Foot of Water] x h
Where: V= volume in galions
h = height of the water column in feet
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Casing Internal Diameter Appro;(i)rgta f; V?l:[tlgrn s per

- 0.75" 0.02

1" 0.04

1.25" 0.06

2" 0.16

3 0.37

4" 0.65

5" ' 1.02

6" 1.47

12" 5.88

53 Record all measurements and calculations in the field records.

6. Purging Equipment Volume

Calculate the total volume of the pump, associated tubing and container that is used for in situ
measurements (flow container), if used, using the following eguation:

V=p+(004t)dxdxI)+fc
Where: V= volume in gallons
p = volume of pump in gallons
d = tubing diameter in inches
I = length of tubing in feet
fe = volume of flow cell in gallons

7. When collecting samples from multiple wells on a site, if the groundwater elevation data
are to be used to construct groundwater eievation contour maps, all water level
measurements must be taken within the same 24-hour time interval unless a shorter time

period is required by a DEP program. If the site is tidally influenced, complete the water level
measurements within the time frame of an incoming or outgoing tide.

F8 2212 Well Purging Techniques

The selection of the purging technique and equipment is dependent on the hydrogeologic
properties of the aquifer, especially depth to groundwater and hydraulic conductivity. The intent
of proper purging is to stabilize the water level in the well and minimize the hydraulic stress to
the hydrogeologic formation.

Every attemipt must be made to match the pumping rate with the recharge rate of the well before
evaluating the purging completion criteria.

A flowchart which summarizes purging procedure options is presented in Figure FS 2200-2.

- Select equipment using the construction and configuration requirements specified in Table FS
2200-1. See the discussions in FS 2201.
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1. MEASURING THE PURGE VOLUME: The velume of water that is removed during purging
must be recorded. Measure the volume during the purging operation.

1.1 Collect the water in a graduated container and multiply the number of times the
container was emptied by the volume of the container, or

1.2 Estimate tha volume based on pumping rate.‘ Use this technique only if the pumping -
rate is constant. Determine the pumping rate by measuring the amount of water that is
pumped for a fixed period of time or use a flow meter.

1.2.1 Calculate the amount of water that is discharged per minute:
Measured amount

Total time in minutes

1.2.2 Calculate the time needed to purge one (1} well volume or one (1) purging
equipment volume: :

Time= —
D

Where: V= well volume determined from FS 2211, section 5, or purging
equipment volume

D = discharge rate caiculated in section 1.2.1. above

1.2.3 Make new measurements (see section 1.2.1 above) each time the pumping rate
is changed, or

1.3 Use a totalizing flow meter.
1.3.1 Record the reading on the totalizer prior to purging.
1.3.2 Record the reading on the totalizer at the end of purging.

1.3.3 Subtract the reading on the totalizer prior to purging from the readfng on the
totalizer at the end of purging to obtain the volume purged.

14 Record in the field records the times that purging begins and ends.

2 Stablllzatlon Measurement Frequency

2.1 Begin to record stabilization measurements after pumping the minimum volume as
prescribed in options 2.3 — 2.5 below. Every attempt must be made to match the pumping
rate with the recharge rate of the well before evaluating the purging criteria.

2.2 If the well screened interval is not known, use option 2.3, below.

23 Weils with Fully Submerged Screen and Pump or intake Tubing Piaced at t"ne Top of
the Water Column (conventional purge):. Purge until the water level has stabilized (well

recovery rate eguals the purge rate}, then purge a minimum of one (1) well volume prior to
collecting measurements of the stabilization parameters. Allow at {east one quarter {1/4)
well volume to purge between subsequent measurements. .

2.4 Wells with Fully Submerged Screen and Pump or Intake Tubing Piaced Within the

Screened Inferval {minimizing purge volume); Purge until the water level has stabilized (well
recovery rate equals the purge rate), then purge a minimtim of one (1) volume of the pump,
associated tubing and flow container (if used) prior to collecting measurements of the
stabilization parameters. Take measurements of the stabilization parameters no sconer
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than two (2) minutes apart. Purge at least three (3) volumes of the pump, associated tubing
and flow container, if used, prior {o coilecting a sample.

If the water leve! drops into the screened interval-during purging, lower the pump or tubing
intake as in FS 2213, section 1.3 below and follow purging procedures for partially
submerged well screens (2.5 below).

25  Woells with a Partially Submerged Well Screen: Purge until the water level has
stabilized (well recovery rate equals the purge rate), then purge a minimum of one (1) well
volume prior to collecting measurements of the stabilization paramsters. Take
measurements of the stabilization parameters no sooner than two (2) minutes apart.

3. PURGING COMPLETION: DEP recommends the use of a flow-through container to measure

- the stabilization parameters discussed below. Alternatively, measure all parameters in sifu by
inserting measurement probes into the well at the depth appropriate for the purging option.
Purging is considered complete if the criteria in section 3.1, 3.2 or 3.3 below are satisfied.
Make every attempt to satisfy the criteria in section 3.1. Every attempt must be made to
match the pumping rate with the recharge rate of the well before evaluating the purging
criteria. :

3.1 Thrae (3) consecutive measurements of the five (5) parameters listed below must be
within the stated limits. The measurements evaluated must be the last three consecutive
measurements taken before purging is stopped. The range between the highest and the
lowest values for the last three measurements of temperature, pH and specific conductance
cannot exceed the stated limits. The last three consecutive measurements of dissolved
oxygen and turbidity must all be at or below the listed thresholds.

e Temperature: +0.2°C

e pH: + 0.2 Standard Units
e Specific Conductance: & 5.0% of reading
e Dissolved Oxygen: £20% Saturation

s Turbidity: =20 NTU

3.2 Naturally occurrihg conditions may prevent attaining the £20% saturation criterion for
dissolved oxygen, typically in surficial aquifers. See section 3.5, below.

3.3 Naturally occurring conditions may prevent attaining the <20 NTU criterion for

turbidity. However, when collecting groundwater samples for metais or certain inorganic
{e.g., phosphorus forms) or extractable organic {e.g. polynuclear aromatic hydrocarbons)
chemicals, make every attempt to reduce turbidity to £20 NTU to avoid a potentiaf turbidity-
associated bias for these analytes. See section 3.5, below.

3.4 Document and report the following, as applicable, except that the last four (4) items
only need fo be submitted once:

+ Purging rate.

s Drawdown in the well, if any.

® PLtmp_ or tubing intake placemenit.

¢ Length and location of the screened interval.

» A description of the process and the data used to design the welt,

s The equipment and procedure used to install the well.
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+ The well development procedure.
» Pertinent lithologic or hydrogeologic information.

3.5  Ifthe criteria in section 3.1 above for dissolved oxygen and/or turbidity cannot be
met, then three (3) consecutive measurements of the five (5) parameters listed below must
be within the stated limits. :

3.5.1 The measurements evaluated must be the last three consecutive measurements
taken before purging is stopped. The range between the highest and the lowest values
for the last three measurements cannot exceed the stated limits.

» Temperature; +0.2°C

o pH: + 0.2 Standard Units

» Specific Conductance: + 5.0% of reading

¢ Dissolved Oxygen: + 0.2 mgiL or 'iO%, whichever is greater
o Turbidity: 1 5 NTUs or-10%, whichever is greater'

3.5.2 Additionally, document and report the following, as appllcable except that the
last four (4) items only need to be submitted once:

¢ Purging rate.

» Drawdown in the well, if any.

s Pump or tubing intake pIaCement.

. Lengtﬁ and location of the screened interval.

« A description of conditions at the site that cause the dissolved oxygen to be high
and/or dissolved oxygen measurements made within the screened or open borehole
portion of the well with a downhole dissolved oxygen probe.

s A description of conditions at the site that cause the turbidity to be high and any
procedures that will be used to minimize turbidity in the future.

= A description of the process and the data used to design the well.
s The eaquipment and procedure used to install the well.
+ The well develcpment procedure.

» Pertinent lithologic or hydrogeoiogic information.

3.5.3 If from review of the submitted data the Department determines that both the
elevaied Dissolved Oxygen and Turbidity measurements are due to r1a’tura”y oceurring .
conditions, then only the first four (4) items are required to be submitted in future reports.
However, if the Department cannot determine if the Dissolved Oxygen or Turbidity is
elevated due to naturaliy occurring conditions, then in addition to the first four (4) items,
a description of the conditions at the site that caused the affected parameter(s) to be

high is required fo be submitted in future reports.

3.6 If the stabilization parameters in either section 3.1 or 3.2 cannot be met, and all
attempts have been made to minimize the drawdown, check the instrument condition and
calibration, purging flow rate and all tubing connections to determine if they might be
affecting the ability to achieve stable measurements. All measurements that were made
during the attempt must be documented.  The sampling team leader may decide whethar or
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not to collect a sample or to continue purging after five (5) well volumes (conventional purge
section 2.1 or 2.3 above) or five (5) volumes of the screened interval {minimizing purge
volumes in section 2.2 above).

Further, the report in which the data are submitted must includé the following, as applicable,
except that the last four (4) items only need to be submitted once:

» Purging rate.
¢ Pump or tubing intake placement.
¢ Length and location of the screened interval.

» Drawdown in the wel, if ahy.

* A description of conditions at the site that caused the dissolved oxygen to be high
and/or dissolved oxygen measurements made within the screened or open borehole
portion of the well with a downhole dissolved oxygen probe.

» A description of conditions at the site that caused the turbidity to be high and any
procedures that will be used to minimize turbidity in the future.

s A deécription of the process and the data used to design the well.
» The equipment and procedure used to install the well.
¢ The well development procedure.

+. Pertinent lithologic or hydrogeologic information.

If from review of the submitted data the DEP determines that both the elevated Dissolved
Oxygen and Turbidity measurements are due to naturaliy occurring conditions, then only the
first four (4) items are required to be submitted in future reports. However, if the DEP
cannot determine if the Dissolved Oxygen or Turbidity is elevated due to naturally occurring
conditions, then in addition to the first four (4) items, a description of the conditions at the
site that caused the affected parameter(s) to be high is required to be submitted in future
reports.

3.7 One fully dry purge (not recommended). This criterion applies only if purging was
attempted per FS 2212, FS 2213, and section 3.4.1 below, and if it is impossible to balance
the pumping rate with the rate of recharge at very low pumping rates (< 100 mL/minute).

3.7.1 if wells have previously and consistently purged dry, when purged according to
FS 2212 and FS 2213, and the current depth to groundwater indicates that the well will
purge dry during the current sampling event, minimize the amount of water removed
from the well by using the same pump to purge and collect the sample:

3741 Place the pump or tubing intake within the well screened intervai.

3.7.1.2  Use very smail diameter Teflion, Polyethylene or PP tubing and the
smaliest possible pump chamber volume to minimize the total volume of water

pumped from the well and to reduce drawdown.

3.7.1.3  Select tub[ng that is thick enough to minimize oxygen transfer through the
tubing walls while pumping.

3.7.14  Pump at the lowest possible rate (100 mL/minute or less) to reduce
drawdown to & minimum.
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3.7.1.5  Purge at least two (2) volumes of the pumping system (pump, tubing and
flow cell, if used).

3.7.1.6  Measure pH, Specific Conductance, Temperature, Dissolved Oxygen and
Turbidity and begin to collect the samples (see FS 2222).

4. Collect samples immediately after purging is complete.

4.1 The time period between completing the purge and sampling cannot exceed six (6)
hours. :

42 If sample collection does not occur within one (1) hour of purging completion, re- -
measure the five () field parameters Temperature, pH, Specific Conductance, Dissolved
Oxygen and Turbidity just prior to collecting the sample.

4.2.1 Ifthe measured values are not within 10 percent of the previous measurements,
re-purge the weill,

422 See section 3.4 above when collecting samples from wells that have purged dry.

FS 2213 Purging Wells Without Plumbing (Monitbring Wells)

1. TUBING/PUMP PLACEMENT

1.1 Do not tower the pump or intake hose (tubing) to the bottom of the well. Pump or
tubing placement procedures will be determined by the purging option selected in FS 2212,
section 2 above or FS 2214 below.

1.1.1 Minimizing Purge Volume: If the following conditions can be met, position the
intake hose (tubing) or pump in the screened or open borehole interval.

s The same pump must be used for both purging and sampling,
» The well screen or barehole interval must be less than or equal to 10 feet, and

+ The well screen or borehole must be fully submerged.
1.1.2 If the position or length of the screened interval or open borehole is unknown or
estimated, place the intake hose (tubing) or pump to perform conventional purging in 1.2
below.
1.1.3 Position the pump or intake hose when purging large-diameter deep wells with
open boreholes using the procedure in FS 2214 below.

1.2 Conventional Purging: Position the pump or intake tubing in the top one foot of the
water column or no deeper than necessary for the type of pump.

1.2.1 I purging with a bailer, see section 4 below.

1.3 Partially Submerged Screened interval: If the well screen or open borehole is
partially submerged, and the pump will be used for both purging and sampling, position the
pump or intake hose (tubing) in the portion of the water column within the submerged
screened or open borehole interval.
1.3.1 [If the position or length of the screened interval or open borehole is unknown or
estimated, piace the intake hose (tubing) or pump to perform conventiona! purging in 1.2
above. -

1.3.2 Purge Iarge-voluﬁe, high-recharge wells as in FS 2214 below,
1.3.3 If purging with a bailer, see section 4 below.
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2. NON-DEDICATED (PORTABLE) PUMPS
2.1 Variable Speed Peristaltic Pump

2.1.1 Install a new, 1-foot maximum length of silicone tubing in the peristaltic pump
head.

2.1.2 Atiach a short section of tubing to the discharge side of the pump-head silicone
tubing and into a graduated container.

2.1.3 Attach one end of a iength of new or precleaned transport tubing to the intake
side of the pump head silicone tubing. '

2.1.4 Place the transport tubmg in the momtonng well per one of the optlons in FS
2213, section 1 above.

2.1.5 Measure the depth to groundwater at frequent intervals.

2.1.6 Record these measurements.

2.1.7 Adjust the purging rate so that it is equivalent to the well recovery rate to
minimize drawdown.

2.1.8 |If the purging rate exceeds the well recovery rate, reduce the pumping rate to
balance the withdrawal rate with the recharge rate.

2.1.9 If the water table continues to drop during pumping, lower the tubing at the
approximate rate of drawdown so that the water is removed from the top of the water

column.
2.1.10 Record the purging rate each time the rate changes.
2.1.11 Measure the purge volume by one of the methods outlined in FS 2212, section 1.

2.1.12 Record this measurement.

2.1.13 Decontaminate the pump and tubing between wells (see FC 1000) or only the
pump if precleaned tubing is used for each well.

22 Variable Speed Centrifugal Pump

2.21 Position fuel powered equipment downwind and at least 10 feet from the well
head. Make sure that the exhaust faces downwind.

2.2.2 Place the decontaminated suction hose so that water is always pumped from the
top of the water column.

2.2.3 Equip the suction hose with a foot valve to prevent purge water from re-entering
the well.

2.2.4 Measure the depth to groundwater at frequent intervals.

225 Rebord these measurements.

2.2.6 Adjust the purging rate so that it is equivalent to the well recovery rate to
minimize drawdown.

2.2.7. If the purging rate exceeds the well recovery rate, reduce the pumping rate to
balance the withdrawal rate with the recharge rate.

2.2.8 If the water table continues to drop during pumping, lower the tubing at the
approximate rate of drawdown so that the water is removed from the top of the water

cofumn.
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2.2.9 Record the purging rate each time the rate changes. _
2.2.10 Measure the purge volume by one of the methods outlined in FS 2212, section 1.

2.2.11 Record this measurement.

2.2.12 Decontaminate the pump and tubing between wells (see FC 1000) or only the
pump if precleaned tubing is used for each well.

2.3 Variable Speed Electric Submersible Pump |

2.3.1 Position fuel powered equipment downwind and at least 10 feet from the well
head. Make sure that the exhaust faces downwind.

2.3.2 Carefully position the decontaminated pump per one of the options in FS 2213,
section 1 above.

2.3.3 Measure the depth to groundwater at frequent intarvals.
2.3.4 Record these measurements.

2.3.5 Adjust the purging rate so that it is equivalent to the well recovery rate to
minimize drawdown.

2.3.6 Ifthe purging rate exceeds the well recovery rate, reduce the pumping rate to
baiance the withdrawal rate with the recharge rate.

2.3.7 If the water tabie continues to drop during pumping, lower the tubing or pump at
the approx1mate rate of drawdown so that the water is removed from the top of the water

column.
2.3.8 Record the purging rate each time the rate changes.
2.3.9 Measure the purge volume by one of the methods outlined in FS 2212, section 1.

2.3.10 Record this measurement.

2.3.11 Decontaminate the pump and tubing between wells {see FC 1000) or only the
pump if precleaned tubing is used for each well.

2.4  Variable Speed Bladder Pump

2.4.1 Position fuel powered equipment downwind and at least 10 feet from the well
head. Make sure that the exhaust faces downwind.

2.4.2 Attach the tubing and carefuily position the pump per one of the options in FS
2213, section 1 above.

2.4.3 Measure the depth to groundwater at frequent intervals.

-2.4.4 Record these measuremenis.

2.4.5 Adjust the purging rate so that it is equwalent to the well recovery rate to
minimize drawdown.

246 Ifthe purging rate exceeds the well recovery rate, reduce the pumping rate to
halance the withdrawal rate with the recharge rate.

2.4.7 if the water table continues to drop during pum'ping, lower the tubing or pump at
the approximate rate of drawdown so that the water is removed from the fop of the water

column. .
2.4.8 Record the purging raie each iime the rate changes.
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2.49 Measure the purge volume by ene of the methods outlined in FS 2212, section 1.
2.4.10 Record this measurement.

: 2.4.11 Decontaminate the pump and tubing between wells (see FC 1000) or only the
P pump if precleaned tubing is used for each well,

3. DEDICATED PORTABLE PUMPS: Place dedicated pumps per one of the options in FS 2213,
section 1 above. ‘

L]

3.1 Variable Speed Eigctric Submersible Pump

3.1.1 Position fuel powered equipment downwind and at least 10 feet from the weli
head. Make sure that the exhaust faces downwind.

3.1.2  Measure the depth to groundwater at frequent intervals.
3.1.3 Record these measurements.

3.1.4 Adjust the purging rate so that it is equivalent to the weli recovery rate to
minimize drawdown. :

3.1.5 If the purging rate exceeds the well recovery rate, reduce the pumping rate to
o balance the withdrawal with the recharge rate.
|

3.1.6 Record the purging rate each time the rate changes.
3.1.7 Measure the purge volume by one of the methods outiined in FS 2212, section 1.

3.1.8 Record this measurement.

3.2 Variable Speed Bladder Pump

3.2.1 Position fuel powered equipment downwind and at least 10 feet from the well
head. Make sure that the exhaust faces downwind.

3.2.2 Measure the depth to groundwater at frequent intervals.
3.2.3 Record these measurements.

3.24 Adjust the purging rate so that it is equivalent to the well recovery rate to
minimize drawdown.

3.2.5 [f the purging rate exbeeds the well recovery rate; reduce the pumping rate to
balance the withdrawal with the recharge rate.

3.2.6 Record the purging rate each time the rate changes. _
3.2.7 Measure the purge volume by one of the methods outlined in FS 2212, section 1.
3.2.8 Record this measurement.

4. BAILERS: DEP recommends against using bailers for purging except as a last
contingency, or if free product is present in the well or suspected io be in the well. However,
they may be used if approved by a DEP program, or specified in a permit, contract or DEP
order (see Table FS 2200-3 and FS 2211, section 1.3). If in doubt about the appropriateness
of Using a bailer at a site or during a particular sampling event, contact the appropriate DEP
program or project manager.

4.1 Minimize handling the bailer as much as possible.
4.1.1 Remaove the bailer from iis protective wrapping just before use.
4.1.2 Attach a lanyard of appropriate material (see FS 2201, section 4).
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4.1.3 Use the lanyard to move and position the bailer.
4.2  Lower and retrieve the bailer slowly and smoothly.
4.3 Lower the bailer carefully into the well to a depth approximately a foot above the
water column,

4.3.1 Do not lower the top of the bailer more than one (1) foot below the top of the
water table so that water is removed from the top of the water column. Ensure that the
length of the bailer does not exceed the length of the water column.

4.3.2 Aliow time for the bailer to fill with aquifer water as it descends into the water
column.

44  Carefuliy raise the bailer.
4.4.1 Retrieve the bailer at the same rate of 2 cm/sec until the bottom of the bailer has
cleared to top of the water column.

45  Measure the purge volume by one of the methods outlined in FS 2212, section 1.

451 Record the volume of the bailer.

46 Continue to carefully lower and retrieve the bailer as described above until the
purging completion conditions specified in FS 2212, section 3, have been satisfied.

4.6.1 Remove at least one (1) well volume before collecting measurements of the fieid
parameters. Take each subsequent set of measurements after removing at least one
quarter (1/4) well volume between measurements.

FS 2214 Purging Large-Volume, High-Recharge Wells With Portable Pumps

If a well originally constructed for high-flow-rate pumping wili be sampled as a monitoring well,
use these guidelines to develop a purging procedure applicable to the specific details of the well
construction. Typical wells constructed for this purpose may be deep, large-diameter wells with
a section of open borehole. Evaluate each well on a case-by-case basis and consider any
available information on the construction and hydraulic performance of the well.

1. PURGING PROCEDURE
1.1 Place the pump at the top of the open borehole segment of the well.
1.2.  Start purging while monitoring stabilization parameters as in FS 2212, section 3
above.

1.3 Purge at least one equipment volume before measuring stabilization parameters.
1.4 If the well is being purged for the first time using these guidelines, monitor
stabilization parameters for-an extended period untit confident that sufficient volume has
been pumped from the open borehole to draw fresh formation water into the pump tubing
and flow-through container. Use the information obtained from the first-time purging of the
well fo determine the purnping rate and duration of purging required for future sampling
events at the weil.

1.5 Purge at least threa equipment volumes before evaluating purging completion.

2. PURGING COMPLETION
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21 Complete the purging of the well when the last three consecutive measurements of
the purge stabilization parameters have met the applicable criteria specified in FS 2212,
section 3 above.

3. Collect samples from the well using the procedures in FS 2221, section 1 below.

FS 2215.  Purging Wells With Plumbing (production wells or permanently installed
pumps equipped with sampling ports or sampling spigots)

Wells with in-place plumbing are commonly found at municipal water treatment plants, industrial
water supplles private residences, etc. Depending on the sampling objective for collecting

'samples using installed piumbing, purge the system and collect samples closest to the point of

consumption, or, as close to the source well as possible. When purging is required and the
purge volume of the plumbing system is not known, purge the system until the purging
completion criteria in FS 2212, section 3, have been met.

1. CONTINUOUSLY RUNNING PUMPS
1.1 Select the spigot that is closest to the pump and before any storage tanks (if
possible).
1.2 Remove all hoses, aerators and filters (if possible).
1.3 Open the spigot and purge at maximum flow.
1.4  If a storage tank is located between the pump and the spigot, purge the volume of
the tank, lines and spigot.

1.5 If the spigot is before any storage tank, purge until sufficient volume is removed to
flush the stagnant water from the spigot and the tap line to the spigot.

1.6 Reduce the flow rate to < 500 mL/minute {a 1/8" stream) or approximately 0.1
gal/minute before collecting samples. When sampling for volatile organic compounds,
reduce the flow to <100 mL/minute before collecting the samples.

2. INTERMITTENTLY RUNNING PUMPS
2.1 Select the spigot that is closest to the pump and before any storage tanks (if
possible).
2.2  Remove ail hoses, aerators and filters (if possible).

2.3 Open the spigot and purge sufficient volume at a maximum, practical fiow rate to
flush the spigot and lines and until the purging completion criteria in FS 2212, section 3,

have been met, ‘

2.4 If & storage tank is located between the pump and the spigot, purge the volume of
the tank, lines and spigot.

2.5 Ensure that the purge stabilization measurement of dissolved oxygen is not biased
with aeration of the sample by a high flow rate in the flow-through container.

2.6 Reduce the flow rate to < 500 mL/minute (a 1/8” stream) or approximately 0.1
gal/minute before coliecting samples. When sampiing for volatile organic compounds,
reduce the flow to < 100 mL/minute before collecting the samples.

FS 2216.  Purging Airstrippers and Remediai Treatment Systems
If collecting samples for groundwater contamination monitoring, follow FS 2215above.
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FS 2220. GROUNDWATER SAMPLING TECHNIQUES
1. Purge wells using the techniques outlined in FS 2210.

2. Replace the protective covering around the well if it is soiled or torn after completing the
putging operations.
3. EQUIPMENT CONSIDERATIONS

Follow all notes and restrictions as indicated in Table FS 2200-1 and as discussed in FS 2201.

NOTE: The only pumps that are currently approved for use in collecting volatile organic
samples through the pump are stainless steel and Teflon variable speed submersible
pumps, stainless steel and Teflon or Polyethylene variable speed bladder pumps, and
permanently instatied PVC bodied pumps (variable speed bladder or submersible pumps)
as long as the pump remains in contact with the water in the well at all times.

3.1 Collect the sample into the sample container from the sampling device. Do not use
intermediate containers.

3.2 inorder to avoid contaminéting the sample or loss of analytes from the sample:
3.3  Handie the sampling equipment as little as possible.

3.3.1 Minimize the equipment that is exposed to the sample.

3.3.2 Minimize aeration of samples collected for VOC analysis.

3.3.3 Reduce sampiing pump flow rates to < 100 mL/minute when collecting VOC
samples. '

3.4 Dedicated Sampling Equipment
34.1 Whenever possible, use dedicated equipment because it significantly reduces
the chance of cross-contamination.

3.4.2 Dedicated is defined as equipment that is to be used solely for one location for
the life of that equipment {e.g., permanently mounted pump).

3.43 All material construction and restrictions from Table FS 2200-1 also apply to
dedicated equipment. Purchase equipmant with the most sensitive analyte of interest in

mind.
3.5 Cleaning/Decontamination

3.5.1 -Clean or ensure dedicated pumps are ciean before installation. They do not
need to be cleaned prior to each use but must be cleaned if they are withdrawn for repair

or servicing.

3.5.2 Clean cor make sure any permanently mounted fubing is ciean before instailation.
3.5.3 Change or clean tubing when the pump is withdrawn for ser\.-ficing‘.

3.5.4 Clean any replaceable or femporary parts as specified in FC 1000.

3.5.5 Collect equipment blanks on dedicated pumping systems when the tubing is
cleaned or repiaced.

3.5.6 Clean or ensure dedicated bailers are clean before placing them into the well.

3.5.7 Collect an equipment blank on dedicated bailers before introducing them into the
water column. '
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3.5.8 Suspend dedicated bailers above the water column if they are stored in the well.

FS 2221. Sampling Wells Without Plumbing

1. SAMPLING WITH PUMPS: Variable speed stainless steel and Teflon submersible pumps and
stainless steel, Teflon or Polyethylene bladder pumps, and permanently instalied PVC-bodied
variable speed submersible or bladder pumps, as long as the pump remains in contact with
the water in the well at all times, may be used to sample for all organics. The delivery tubing
must be Tefion, Polyethylene or PP. Extractable organics may be collected through a
peristaltic pump if < 1 foot of silicone tubing is used in the pump head or a vacuum trap is
used (see Figure FS 2200-1 for specific configuration). Follow all notes and restrictions as
defined in Table FS 2200-1 and discussed in Equipment and Supplies (FS 2201) when using

pumps to collect samples. _
Do not lower the pump or tubing to the bottom of the well.

1.1 Peristaitic Pump ,
1.1.1  Volatile Organics Using Manual Fill and Drain Method: Collect volatile organics

last. If the pump tubing is placed within the screened interval, the tubing cannot be
reinserted into the well, and steps 1.1.1.3 through 1.1.1.6 below are prohibited.

1.1.1.1 Ensure that there is sufficient tubing volume to fill the requisite number of
VOC viais.

11.1.2  Remove the drop tubing from the inlet side of the pump. |
1.1.1.3  Submerse the drop tubing into the water column and allow it fill.
1.1.1.4  Remove the drop tubing from the well.

1115  Prevent the water in the tubing from flowing back into the well.

. 1.1.1.6  Carefully allow the groundwater to drain by gravity into the sample vials.
Avoid turbulence. Do not aerate the sample. The flow rate must be < 100

mL/minute.
1.1.1.7  Repeat steps 1.1.1.3 - 1.1.1.6 until enough vials are filled.

1.1.2 Volatile Organics Using the Pump to Fill and Drain the Tubing: Collect volatile
organics fast. If the pump tubing is placed within the screened interval, the tubing

cannot be reinserted into the well, and steps 1.1.2.2 through 1.1.2.8 below are |
prohibited.

1.1.2.1 Ensure that there is sufficient tubing volume to fill the requisite number of
VOC vials.

1.1.2.2  Submerse the drop tubing into the water column.
' 1.1.2.3  Use the pump to fill the drop tubing.
1.1.2.4  Quickly remove the tubing from the pump.
1.1.2.5 Prevent the water in the tubing from flowing back into the well.

1.1.2.6 Remove the drop tubing from the well and fill the vials using the pump or
gravity-drain methods in steps 1.1.2.7 or 1.1.2.8 below.

1.1.2.7  Reverse the flow on the peristaltic pump to deliver the sample into the
vials at a slow, sieady rate. The flow rate must be <100 mL/minute.
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1.1.2.8  Or, remove the drop tubing from the inlet side of the pump and carefully
allow the groundwater to drain into the sample vials. Avoid turbulence. Do not
aerate the sample. The flow rate must be < 100 mL/minute.

1.1.29  Repeat steps 1.1.2.2 through 1.1.2.8 unti! enough vials are filled.
1.1.3 Extractable Organics Collected Through Silicone Pump-Head Tubing:

1.1.3.1  Ensure that a 1-foot maximum length of new silicone tubing was installed
in the peristaltic pump head assembly before the well was purged if the same pump
is being used to purge and sample the well. Otherwise, instali a new length of tubing

as described above.

1.1.3.2  Coilect extractable organic sam'ples directly from the effluent delivery
tubing (attached to discharge side of the silicone pump head tubing) into the sample

container.

1.1.3.3  [fthere is a concern that sample analytes are absorbed, adsorbed,
leached or otherwise affected or lost by pumping through the silicone pump-head
tubing, sample the well using the organic trap assembly in 1.1.4 beiow.

1.1.4 Extractable Organics Using an Optional Organic Trap Assembly
1.14.1  Assembie the components of the pump and trap according to Figure FS
2200-1.
1.14.2  The sample container should be the trap bottle.

1.1.4.3  All equipment that contacts the groundwater before the sample container
must be constructed of Teflon, Polyethylene, PP, stainless steel or glass, inciuding
the transport tubing to and from the sample container, the interior liner of the
cortainer cap and all fittings. Do not use a rubber stopper as a cap.

1.1.4.4  Connect the outflow tubing from the container to the influent side of the
peristaltic pump. -

1.14.5 Prevent the water in the down-hole delivery tubmg from flowing back into
the well while performiing this connection.

1.1.4.6  Turn the pump on and reduce the flow rate to a smooth and even fiow.

1.1.4.7  Discard a small portion of the sample to allow an air space.
1.1.4.8  Preserve (if required), label and complete the field notes.
1.15 Inorganics '
“1.1.5.1 Inorganic samples may be collected from the effluent tubing.

1.1.5.2 if samples are collected from the pump, decontaminate all tubing
{including the tubing in the head) or change it between wells.

1.15.3 Preserve (if requirad), label and complets fisid notes.

1.2 Variable Speed Bladder Pump

1.2  if sampling for organics the pump body must be constructed of stainless steel
and the valves and bladder must be Teflon. All tubing must be Teflon, Polyethylene, or
PP and any cabling must be sealed in Teflon Polyethylene or PP, or made of stainless

steel.
1.2.2 After purging o a smooth even flow, reduce the flow rate.
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1.2.3 When sampling for volatile organic compounds, reduce the flow rate to 100
mL/minute or less, if possible.

1.3  Variable Speed Submersible Pump
1.3.1 The housing must be siainless steel.

1.3.2 If sampling for organics, the internal impellers, seals and gaskets must be
constructed of stainless steel, Teflon, Polyethylene or PP. The delivery tubing must be
Teflon, Polyethylene or PP and the electrical cord must be sealed in Teflon and any
cabling must be sealed in Teflon or constructed of stainless steel.

1.3.3 After purging to a smooth even flow, reduce the flow rate.

1.3.4 When sampling for volatile organic compounds, reduce the flow rate to 100
mL/minute or less, if possible.

2. SAMPLING WITH BAILERS: A high degree of skill and coordination are necessary to co!lect
representative samples with a bailer. When properly used, bailers may be used to collect
samples for certain analyte groups and under specific conditions (see Table FS 2200-3).
They must be of an appropriate type and construction (see FS 2201, section 3), and must be
used as outlined below. If in doubt about the appropriateness of using a bailer at a site or
during a particular sampling event, contact the appropriate DEP program or project manager.

2.1 Géneral Considerations
- 2.1.1  Minimize handling the bailer as much as possible.
2.1.1.1 Wear sampling gloves.
2.1.1.2 Remove the bailer from its protective wrapping just before use.
2.1.1.3  Atftach a lanyard of appropriate material (see FS 2201, section 4).
2114 Use the lanyard to move and position the bailers.l
2.1.2 Do not allow the bailer or lanyard to touch the ground.

2.1.3 Rinsing
2.1.3.1 _ If the bailer is certified precleaned, no rinsing is necessary.

2132 Ifbotha pump and a bailer are to be used to collect samples, rinse the
exterior and interior of the bailer with sample water from the pump before removing

the pump. .
2.1.3.3  if the purge pump is not appropriate for coilecting samples (e.g., non-inert
compenents), rinse the bailer with by collecting a single bailer of the groundwater to
be sampled. Use the technigue describad in section 2 2, Bailing Technique, helow.
2134 Discard the water approprlate!y
2.1.3.5 Do notrinse the bailer if Oll & Grease, TRPHs, efc., (see FS 2008) are to
be collected. _
2.2 Bailing Technigue
2.2.1 Collect all samples that are required to be collected with a pump before collecting
samples with the batler.

2.2,2 Raise and lower the bailer gently to minimize stirring up particulate matter in the
well and the water column which can increase sample turbidity.

H
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2.23 Lower the bailer carefully into the weli to a depth approximately a foot above the
water column. Ensure that the length of the bailer does not exceed the length of the

water column.

2.2.3.1 When the bailer is in position, lower the bailer into the water column at a
rate of 2 cm/sec until the desired depth is reached (see section 2.2.3 above).

2.24 Do not lower the top of the bailer more than one (1) foot below the top of the
water table so that water is removed from the top of the water column.
2.25 Allow time for the baiier to fill with aquifer water as it descends into the water
column. :
2.26 Do not allow the baller to touch the bottom of the well or particulate matter will be
incorporated into the sample.
2.2.6.1 Carefully raise the bailer (see section 2.2.2 above). Retrieve the bailer at
the same rate of 2 cmfsec until the bottom of the bailer has cleared to top of the
water column.

2.2.7 lLower the bailer to approximately the same depth each time.

2.28 Collect the sample. _
2.2.8.1 instali a device to control the fiow from the bottom of the bailer and
discard the first few inches of water. Reduce the flow to < 100 mi/minute when
collecting VOC samples.

2.28.2 Fill the appropriate sample containers by allowing the sample to slowly
flow down the side of the container. Minimize aeration of VOC samples.

2283 Discard the last few inches of water in the bailer.
229 Repeat steps 2.2.1 through 2.2.8.3 for additional samples.

2.2.10 Measure the DO, pH, temperature, turbidity and specific conductance after the
final sample has been collected.
2.2.10.1 Record all measurements and note the time that sampling was
completed.
3. SAMPLING WELLS WiTH FLOATING NON-AQUEOUS PHASE LiQuip: DEP does not recommend
the sampling of wells with floating non-aqueous phase liquid for trace contaminants. This

concemns primarily petroleum related sites, but includes any chemical product (e.g., solvent)
that floats on the water table. Sampling is acceptable if the information is to be used for the

purpose of remedial design.

Sampie data from such wells cannot provide useful information regarding the level of
contamination. Furthermore, these wells typically do not provide legitimate data because of
permanent chemical contamlnatlon from product contact with the well casing for an extended

period of time.

DEP does reserve the right to require sampling of these wells, not for levels of trace
contaminants, but for confirmation of an appropriate remadiation technique. This type of
sampling is performed below the non-aqueous phase layer (see section 3.2 below).

3.1 Non-Agueous Phase Liguid Sampling: Non-agueous phase liquid may be evident in

a cased monitoring well or in an open excavation.
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3.1.1  Non-aqueous phase liquid is normally sampled for two reasons:
- Documentation for its existence and thickness; and

» Determination of the type of product so that the proper analyses can be
performed to determine extent. This is only feasible for relatively recent
releases as it may not be possible to identify weathered product.

3.1.2 Disposable plastic (acrylic, clear PVC) bailers are recommended for sampling.
Disposable Polyethylene and PP bailers are also acceptable. Other wide mouth vessels
may be used for sampling non-aqueous phase liquid in an excavation.

3.1.3 Monitoring Well

3.1.3.1 If a non-aqueous phase liquid is identified in a monitoring well during the
water level measurement, measure its thickness in the well. if the thickness of the
non-aqueous phase liquid is greater than 0.01 foot or product giobules are present,
collect a sample using a precieaned disposable bailer.

3.1.3.2 Measure the product thickness to the nearest 0.01 foot after withdrawing
the bailer.

3.1.3.3  Pour a portion of the product into a glass sample container.

3.1.34  This sample is considered a concentrated waste. Therefore, package the
container in protective wrapping to prevent breakage, isolate from other samples,
and ice to 4°C. '

3.14 Excavation

3.1.4.1 If 'non-aqueous phase liquid is observed in an open excavation, a glass
sample- container or a precleaned intermediate vessel may be used to collect the

sample,

3.1.4.2  Securely tie a lanyard to the container and lower it into the excavation.
3.1.4.3  Gently lower and retrieve the container so that no solid material is
released or collected. ' '

3144 If sufficient water is available, a bailer can be used.

3.14.5  Although not recommended, screened casing can be placed {or augered
and placed) in the bottom of the excavation and the product sampled with a bailer.

3.14.6  Avoid dangerous situations, such as standing too close to the edge of an
excavation, riding in the backhoe bucket, or entering a trench or excavation that may
collapse.

3.1.4.7  Follow all applicable OSHA regulations.
3.2 Sampling Beiow Product

3.2.1 This type of depth-specific sampling to attempt to sample the dissoived
constituents in the water column below the product layer is performed only at the request

of DEP or its designee.
3.2.2 These data provide information that helps define adequate groundwater

treatment. Without these data, incorrect (and sometimes unnecessarily expensive).
remediation technigues may be designed for a situation where they are not required.
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3.2.3 There are some substantial fogistical problems involved with sendihg a sampler
through non-aqueous phase liquid to sample the groundwater below. Although there are
some products designed specifically for this type of sampling, they are expensive and
the results may not be commensurate with their cost. The use of “self-engineered”
equipment or coverings may be the best option.
3.24 These data are only to be used for quaiitative use and will aid in deciding on an
appropriate remediation technique.
3.2.5 Wrapping bailers and tubing in plastic seems to be the most popular technique in
getting past the product layer.
3.2.6 Although not recommended, some have wrapped submersible pumps in several
layers of plastic and retrieved each layer by a separate lanyard. One suggestion would
be to use a rigid piece of stainless steel tubing wrapped in plastic.
3.2.6.1 Once the covered tubing is past the layer, pull up on the piastic, piercing
the plastic and exposing the (somewhat) clean tubing inlet.
3.2.6.2 Introduce the wrapped hose slowly to not entrain any more product into
the dissolved layer located below.
3.26.3  Also, perform this procedure with a peristaltic pump or a vacuum pump
linked to a trap bottle. To use this setup, the water table must be no deeper than
15-20 feet, realizing that actual sampiing may be occurring several feet below the
product layer. ‘

FS 2222.  Sampling Low Permeability Aquifers or Wells That Have Purged Dry

1. Collect the sample(s) after the we'II has been purged according to FS 2212, section 3.4.
Minimize the amount of water removed from the well by using the same pump to purge and
coliect the sample. If the well has purged dry, collect samples as soon as sufficient sample

water is available.

2. Measure the five (5) field parameters Temperature, pH, Specific Conductance, Dissolved
Oxygen and Turbidity at the time of sample collection.

3. Advise the analytical laboratory and the client that the usual amount of sample for analysis
may not be available.

FS 2223. Sampling Welis With In-Place Piumbing

1. If a storage tank is present, locate a cold water spigot, valve or other sampling point close
to the well head between the pump and the storage tank. If there is no sampling location
between the pump and the storage tank. locate the spigot, valve or other sampling point
closest to the tank.
1.1 Depending on the sampling objective for collecting samples using installed plumbing,
_purge the system and collect samples closest to the point of cor‘sumpllon or, as close {o the
" source well as possible. -
. 2. Remove all screens or aerators and reduce the flow rate to no more than 500 mL/minute.
If collecting samples for volatile organic compounds, reduce the flow rate to 100 mL/minute or
less. Collect the samples diractly into the appropriate containers.

Page 24 of 34 Revision Date: March 31, 2008 (Effective 12/3/08)



} DEP-SOP-001/01
F& 2200 Groundwater Sampling

FS 2224, Sampling Airstripper and Remedial Treatment System Sampling

1.
2.

Reduce the flow rate to less than 500 mL/minute and begin sample collection.
It collecting samples for volatile organic compounds, reduce the flow rate to 100

mL/minute or less.
3. _Coiiect the samples directly into the appropriate containers.

FS 2225. Filtering Groundwater Samples

Fittered groundwater samples can only be collected after approval from the DEP program or
project manager. If filtering is approved, the DEP program or permit condition may require both
filtered and unfiltered samples to be collected, analyzed and reported.

1.

FILTERING GROUNDWATER FOR METALS:

1.1 Unless specified otherwise by the DEP program, use a new, disposable, high
capacity, 1-um in-line filter,

- 1.2 Use a variable speed peristaltic, bladder or submersible pump with the in-line filter
fitted on the outlet end.

Page 25 of 34

1.2.1 Peristaltic pumps, bladder pumps or submersibie pumps can be used when
water levels are no greater than 20 to 25 feet deep.
1.2.2 Bladder pumps or submersible pumps must be used when water levels are
greater than 20 to 25 feet deep.

1.3 Ensure that a 1-foot maximum length of new, smc:one tubing was instailed in the

peristaltic pump head assembly before the well was purged if the same pump is being used
to purge and sample the well. Otherwise, install a new length of tubing as described above.l

1.4 Ensure that new or precleaned delivery tubing was assembled with the peristaltic
pump before the well was purged if the same pump is being used to purge and sample the
weli. Otherwise, assemble the pump with new or precleaned delivery tubing and the new

filter.
1.5  Insert the filter on the high pressure side (i.e., on the delivery side) of the pump.

1.5.1 Flush the filter before attaching to the pump tubing assembly with 30-50 mL of
analyte free water or an inert gas (nitrogen) to remove atmosphetic oxygen;

1.5.2  Or, with the filter attached to the pump tubing assembly, hold the filter upright
with the inlet and outlet in the vertical position and pump water from the aquifer through

the filter unti! all atmospheric oxygen has been removed.
1.8 Collect the filtered samples directly into the sample container from the high-pressure
(delivery) side of the pump tubing assembly.

1.61 Collect filtered samples by either of the methods in 1.6.1.3 or 1.6.1.4 below if the
static water level in the weil is too deep for a variable speed peristaltic pump and a
variabie speed electric submersible pump or variable speed bladder pump is not
available.

1.6.1.1 Do not agitate the sample or expose it to atmospheric oxygen.

1.6.1.2 Do not pour the sample into any intermediate vessel for subsequent
filtration.
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16.1.3  Collect the sampie in a Polyethylene, Teflon or PP bailer that can be
pressurized. When the bailer has been retrieved, immediately connect the filter and
begin to pressurize the bailer;

1.6.1.4  Or, collect the sample with a bailer and immediately place the intake tube
of the peristaltic pump into the full bailer and begin pumping the water through the
fiitter as described in section 1.2 above.

1.7 Do not use the following equipment for filtering groundwater samples for metals:

1.7.1 Any pump and apparatus combination in which the filter is on the vacuum
{suction) side of the pump.

1.7.2 Any type of syringe or barrel filtration apparatus.
1.7.3 Any filter that is not encased in a one-piece, molded unit.

2. FEiltering groundwater for non-metallic analytes
21 The following analytes cannot be filtered:

« Qil and Grease
« Total Recoverable Petroleum Hydrocarbons (TRPH)
¢ FL-PRO
» Volatile Organic Compounds {(VOC)
. Micrbbiologicai Anaiytes
¢ Volatile Inorganic Compounds (e.g., Hydrogen Sulfide)

2.2 Unless specified otherwise by the regulatory program, use a new; disposable, high
capacity, 0.45 pm in-line filter.

2.3  Assemble the pump, tubing and filter as in 1.2 — 1.5 above.
2.4 Filush the filter as in 1.5.1 or 1.5.2 above.
2.5 Collect the samples as in 1.6 — 1.6.1.4 above.
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Appendix FS$ 2200
Tables, Figures.and Forms

Table FS 2200-1 Equipment for Coliecting Groundwater Samples
Table FS 2200-2 Dissolved Oxygen Saturation

Table FS 2200-3 Allowable Uses for Bailers

Figure FS 2200-1 Pump and Trap for Extractable Organics
Figure FS 2200-2 Groundwater Purging Procedure

Form FD 9000-24 Groundwater Sampling Log
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Table FS 2200-1
Equipment for Collecting Groundwater Samples

“Activity - “Equipment Type -

Variable speed centrifugal pump

‘| Variable speed submersible pump
Well Purging Variable speed bladder pump
Variable speed peristaltic pump

Bailer with lanyard: Not Recommended

pH meter

DO meter

Conductivity meter

Well Stabilization Thermometer/Thermistor
Turbidimeter

Flow-through csll
Multi-function meters .
Variable speed peristaltic pump

Variable speed submersible pump
Variable speed bladder pump

Bailer with lanyard (See Table FS 2200-3)
Variable speed peristaltic pump

Variable speed submersible pump
Variable speed bladder pump
Pressurized bailer

Sample Collection

Filtration

1.0 um high capacity molded filier
0.45 um high capacity molded filter

Electionic sensor

Groundwater Level _
Chalked tape
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Table FS 2200-2
Dissolved Oxygen Saturation

TEMP | D.O. mg/L|TEMP| D.0. mg/L|TEMP| D.O. mg/L] TEMP| D.O. mglL
degC | SAT. | 20% | deg C | SAT. | 20% degC | SAT. | 20% | degC | SAT. 20%

15.0 |10.084] 2.017§ 19.0 | 9.276 | 1.855] 23.0 | 8578 | 1.716] 27.0 7.968 | 1.594
15.1_[10.062] 2.012] 19.1 | 9.258 [ 1.852] 23.1 | 8562 | 1.712] 27.1 7.954 | 1.591
16.2 {10.040] 2.008] 19.2 | 9.239 [ 1.848f 23.2 | 8546 | 1.709] 27.2 7.840 | 1.588
15.3 [10.019]| 2.004] 19.3 | 9.220 | 1.844] 23.3 | 8.530 | 1.708] 27.3 7.226 | 1.585
15.4 19997 | 1.999] 194 | 9.202 | 1.840] 23.4 | 8514 { 1.703] 27.4 [ 7.912 [ 1.582
155 [9.976 | 1.995] 195 | 9.184 [ 1.837] 235 [ 8.498 | 1.700] 27.5 | 7.898 | 1.580
15.6 19955 | 1.991] 196 | 9165 | 1.833] 236 | 8482 | 1.696] 276 | 7.884 | 1577
15.7 19.934 | 1.987] 19.7 | 9147 | 1.829] 23.7 | 8466 | 1.693] 27.7 | 7870 | 1574
15.8 19912 | 1.982) 19.8 | 9.129 | 1.826] 23.8 [ 8.450 [ 1.690] 27.8 7.856 | 1.571
159 19.891 | 1.978] 19.9 | 91411 | 1.822] 23.9 | 8.434 | 1.687] 27.0 | 7.842 | 1568
16.0_ 19870 | 1.974] 20.0 | 9.092 | 1.818F 24.0 | 8.418 | 1.684] 28.0 [ 7.828 | 1.566
161 _19.849 | 1.970] 20.1 | 9.074 | 1.815] 24.1 | 8.403 | 1.681] 28.1 7.814 | 1.563
16.2 | 9.829 | 1.966] 20.2 [ 9.056 | 1.811] 24.2 | 8.387 | 1.677) 28.2 | 7.800 | 1560
163 19.808 | 1.962) 20.3 | 9.039 | 1.808] 24.3 | 8.371 | 1.674] 28.3 7.786 | 1.557
164 19.787 | 1.957] 204 | 9.021 | 1.804] 24.4 | 8.356 | 1.671] 28.4 77973 | 1.655
16.5_[9.767 | 1.953] 20.5 [ 9.003 | 1.801] 245 | 8.340 | 1.668] 285 | 7.750 | 1.552
16.6 | 9.746 | 1.949] 206 | 8985 | 1.797] 246 | 8.325 | 1.665] 28.6 7.745 | 1.549
16.7 19.726 | 1.945] 20.7 | 8.968 [ 1.794] 24.7 | 8.309 | 1.662] 28.7 7.732 | 1.546
16.8 19705 1.941] 20.8 | 8.950 | 1.790] 24.8 | 8.294 | 1.659) 28.8 | 7.718 | 1.544
16.9 .1 9.685] 1.937] 20.9 | 8932 [ 1.786] 24.9 [ 8.270 | 1.656] 28.9 [ 7.705 | 1.541
17.0 19665 1.933] 21.0 | 8915 [ 1.783] 25.0 | 8.263 | 1.653] 29.0 7.691 | 1.538
171 1 9.645| 1.929] 211 | 8.898 { 1.780f 25.1 | 8.248 | 1.650] 29.1 7.678 | 1.536
17.2 196261 1.925] 212 [ 8.880 | 1.776] 25.2 | 8.233 | 1.647] 292 | 7.864 | 1.533
17.3 19605 ] 1.921] 213 | 8863 | 1.773] 25.3 | 8.218 | 1.644] 293 7.651 | 1.530
174 19585 1917 214 | 8846 | 1.769] 25.4 | 8.203 | 1.641] 204 7.638 | 1.528
175 ]19.5656 | 1.913] 215 | 8829 | 1.766] 25.5 | 8.188 | 1.638] 29.5 7.825 | 1.625
176 [9545] 1.909] 216 | 8812 | 1.762] 256 | 8.173 | 1.635} 296 | 7.611 | 1522
17.7 19526 | 1.905] 21.7 | 8.794 | 1.759] 257 | 8.158 | 1.632] 207 | 7.598 | 1.520
178 19506 | 1.901] 218 | 8777 | 1.755] 25.8 | 8.143 | 1.629] 29.8 7.585 | 1.517
179 19486 | 1.897] 219 | 8761 | 1.752] 259 | 8.128 | 1.626] 29.9 7572 | 1.514
18.0 | 9467 | 1.893] 22.0 | 8744 | 1.749] 26.0 | 8.114 | 1.623] 30.0 7.659 | 1.512
181 19448 | 1.890] 22.1 | 8.727 | 1.745] 26.1 [ 8.099 | 1.620] 30.1 7.546 | 1.509
18.2 19428 | 1.886] 222 | 8710 | 1.742f 26.2 | 8.084 | 1.617] 30.2 7.633 | 1.507
18.3 19409 1882] 223 | 8593 | 1.73¢] 26.2 | 8.070 | 1.614] 30.3 7.520 | 1.504
18.4 19390 | 1.878] 224 | 8677 | 1.735] 264 | 8.055 | 1.611] 304 7.507 | 1.501
18.5 19.371 | 1.874] 225 | 8.660 | 1.732] 26.5 | 8.040 | 1.608] 30.5 7.494 | 1.499
186 19.352 | 1.870f 226 | B644 | 1.729] 26.6 | 8.026 | 16058 30.6 | 7.481 | 1496
18.7 19.333 | 1.867) 22.7 | 8.627 | 1.725§ 26.7 | 8.012 | 1.602] 30.7 7.468 | 1.494
18.8 19314 | 18633 228 | 8611 | 1.7228 26.8 | 7.997 | 1.509] 30.8 7456 | 1.491
18.9 | 9.2065! 1.859f 229 | 8595 | 1.719f 269 | 7.983 | 1.597] 309 | 7.443 | 1.489

Derived using the formtuia in Standard Methods for the Examination of Water and Wastewatar, Page 4-101, 18th Edition, 1992
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Table FS 2200-3
Allowable Uses for Bailers

» ANALYTE
GROUP(S)

Volatile Organics

Extractable
Organics

Radionuclides,
including Radon

Metais
Volatile Sulfides

* PURGING
(Not Recommended)

If allowed by permit,
program, contract or
order

or

If operated by a
skilled individual with
documented training
in proper techniques.
Field documentation
must demonstrate
that the procedure in
FS 2213, section 4
was followed without
deviation.

| section 2 was followed
| without deviation.

+ SAMPLING

If concentrations exceed
action levels, the purpose
is to monitor effective
treatment, and the DEP
program allows the use of
bailers;

or

If specified by DEP permit,
program, contract or order.

or

If operated by a skilled
individual with documented
training in proper
techniques and using
appropriate equipment.
Field documentation must
detmonstrate that the
procedure in FS 2221,

If concentrations are

near or below the
stated actioh levels;

or

If a critical decision
{e.g., clean closure)
will be made based on
the data;

or

If data are to
demonstrate
compliance with a
permit or order.

Petroleum
Hydrocarbons
(TRPH) & Oil &
Grease

If allowed by permit,
program, contract or
order

or

If operated by a
skilled individual with
documented training

in proper techniques.

Field documentation
must demonstrate
that the procedurs in
FS 2213, section 4
was followed without
deviation.

Only if allowed by permit,
program, coniract or order
as samples should be
collected into the container
without intermediate
devices.

Unless allowed by
permit, program,
confract or order.
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» ANALYTE

GROUP(S)

Biologicals

inorganic Non-
Metallics

Aggregate
QOrganics

Microbiclogical

If allowed by permit,

* PURGING
(Not Recommended)

program, contract or
order

or
If operated by a

_skilled individual with.

documented training

or

If co[lec_fed after collecting
all analytes that require the

use of a pump.

If all analytes collected
from the well can be
collected with a bailer;

» SAMPLING

Physical and in proper techniques.
Aggregate Field documentation
Properties must demonstrate
‘that the procedure in
FS 2213, section 4
was followed without
deviation.
Ulira-Trace Never. Never
Metais ,
Revision Date: March 31, 2008 (Effective 12/3/08)
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Before collecting ahy
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Figure 2200-1
Pump and Trap for Extractable Organics
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Silicone

Water
Direction
F
i To
2 Monitoring
Wwell

Peristaltic Pump

“The glass sample bottle must be threaded o use a reusable
sampling cap lined and installed with fittings made of Teflon,
polypropylene or polyethylene, similar to the design shown,
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