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Figure 5-10. Example of Well Construction Diagram Used in Logbooks
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Figure 5-10. Example of Well Construction Diagram Used in Logbooks
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Figure 5-10. Example of Well Construction Diagram Used in Logbooks
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Figure 5-10. Example of Well Construction Diagram Used in Logbooks
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MONITORING WELL

PROJECTNAME: VA A P- L, Faci\e

*Y-wids PROJECT NO: Ock. 2017

WELL NUMBER: EC 3+ - 0@ |

BEGIN: I2[23)\#

END: |2/23 /(9

COORDINATES’:-[ '2’0 g M

$§£¢811.33
£39¢60 93

REFERENCE POINT:

LlA

ELEVATION: MSL

lo%1.80 L& p

STEEL GUARD POST
]

A 4

l I

TOP OF PVC FLUSH-
JOINT RISER WITH
WATERTIGHT CAP.
APPROX 2.5 FEET AGS

CENTRALIZERS (FT BGS): [

XOINTS (FT BGS):

8"

L= FA (N} e———p

STEEL PROTECTIVE CASING WITH CAP
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Figure 5-10. Example of Well Construction Diagram Used in Logbooks
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DISTRICT BOREHOLE NUMBER
HTRW DRILLING LOG USACE- Loisville ES3tw- 202
1. COMPANY NAME 2 DRILLING SUBCONTRACTOR Z
SHEET OF
LEIDOS Frontz 1
3 PROJECT

Facility-wide Groundwater RVAAP-66

[¢-LOCATION 8451 State Route 5 Ravenna OH 44266

5 NAME OF DRILLER

Iliiler, Shontled

Is MAKE/MODEL OF DRILL CM&' CSLc

7. SIZES AND TYPES OF SAMPLING EQUIPMENT

ZIX \tS" Cp\‘\* .(rr.:wf\

T! BOREHOLE LOCATION

€\u:‘<rt; Sobirdion No. 3

9.DRILLDATETIME ~ STARTED: COMPLETED:

hzhy 1352 1923w 1525

11. OVERBURDEN THICKNESS

N/ A

10. DEPTH GROUNDWATER ENCOUNTERED i .
12. DEPTH TO WATER/ELAPSED TIME AFTER BOREHOLE CQMPLETION

NA
13. DEPTH DRILLED INTO BEDROCK IJ /A 14 CHEMICAL SAMPLES farcle}l o SVOCs PAHS PCEs
15. TOTAL DEPTH OF BOREHOLE ’ @. @ i Pesticides Explosives TAL Metals Propeitants
16. DISPOSITION OF BOREHOLE
BACKFILL TYPE [ GrROUT [T BENTONITE y\ TEMPORARY WELL POINT [T MONITORING WELL
17. NOTES BKG: s Background BGS: Below Ground Surface PPM: Parts per Million
\/ : First Water Encountered W : Static Water Level NA: Not Applicable
LOCATION SKETCH/COMMENTS SCALE: None
- g ~
- N
2 \
\
bisnfocd
g
J /7
i U
7 \ 7 /
! 75 yd
; @3 s e /
A - D€ ~
ES3 _ /s < /
\
i N s ~ o ¢
et @ / x o
, 4w -0
N 7~
h i
N Ve
N\ -~
N . P
T UES 3L - 0B
GEOLOGIST SIGNATURE/DATE QA/QC SIGNATURE/DATE |-BOREHOLE NUMBER
Qr— 4 el23)8 [eplrs]1p E53 tw- 002




HTRW DRILLING LOG

DISTRICT

USACE- Louisville

BOREHOLE NUMBER

ES3S+Hw -2

1. COMPANY NAME

LEIDOS

Frontz

2. DRILLING SUBCONTRACTOR

SHEET 2 OF 2

3. PROJECT

Facility-wide Groundwater RVAAP-66

|4 DIRECTION OF BOREHOLE

[¥ VERTICAL

[ INCUNED
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®-NOTES  POMAKEMODEL: D pp SyskemS MulviRag + POSERAS Done |33 89
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MONITORING WELL

Srowndw

proJecT NamE: RVAA P~ (ol 9 u\-

- wideprosEcTNO: (D k. Z2If

WELL NUMBER: ES34+w- 902

COORDINATES: N SS6949 .37
fin 28 1y

BEGIN: [Q/>3 /18

END: |p/23(1P

STEEL GUARD POST
]

l

CENTRALIZERS (FT BGS):

sOINTS (FT BGS):
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REFERENCE POINT: | } | fy ELEVATION:  MSL
1091.87 L.gL 1w
T STEEL PROTECTIVE CASING WITH CAP L AL EVATION
(APPROX. 3 FT AGS)
v | :
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Figure 5-10. Example of Well Construction Diagram Used in Loghbooks
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4 |

DISTRICT

HTRW DRILLING LOG USACE- Loulsville

BOREHOLE NUMBER

ELR tw - 203

1. COMPANY NAME

2. DRILLING SUBCONTRACTOR
SHEET 1

Froniz

oF 2.

4. LOCATION

B451 State Route S Ravenna OH 44266

LEIDOS
3.PROJECT  Facility-wide Groundwater RVAAP-G6
SNAMEOFDRLER L [ Iy  Shonics

6. MAKE/MODEL OF DRILL CME Sy Lo

7. SIZES AND TYPES OF SAMPLING EQUIPMENT
2 % \.5" golix Sspoon

{8. BOREHOLE LOCATION

E\er_‘\‘n't. €% - oudion ”c._ 3

|9 DRILLDATETIME  STARTED: COMPLETED:
el esye wlzafie 1108
10. PEPTH GROUNDWATER ENCOUNTERED -7 w 4
11, OVERBURDEM THICKNESS N n/ 12. DEPTH TO WATER/ELAPSED TIME AFTER BOREHOLE COMPLETION NA
13.DEPTH DRILLED INTO BEDROCK Al JiAC 14, CHEMICAL SAMPLES jorie)  yog SvOCs EAIE PCas
15. TOTALBEFTHOF BOREHOLE o8 5 / RBé £ Pesticides Expiosives TAL Metals Propellants
16. DISPOSITION OF BOREHOLE
BACKFILL TYPE: GROUT BENTONITE O TEMPORARY WELL POINT [~ MONITORING WELL
17. NOTES BKG: s Background BGS: Below Ground Surface PPM: Parts per Million
N/ : First Water Encountered W : Static Water Level NA: Not Applicable
LOCATION SKETCH/COMMENTS SCALE: None
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[DisTRICT BOREHOLE NUMBER
HTRW DRILLING LOG USACE- Louisville ES3+tw-@03
1. COMPANY NAME Z DRILLING SUBCONTRACTOR
LEIDOS Frontz SHEET 2 OF 2
3. PROJECT Facility-wide Groundwater RVAAP-66 JEBIRECTINOREDRE jOiE ¥ VERTICAL [~ INCLINED DEGREES
5 NOTES  pip MAKE/MODEL: [oie Ss‘,c\-uru} Mot + Posera: {3389 Colors from Munsell Sail Color Charl, Rev
2000 Revised Edition
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MONITORING WELL
PROJECT NAME: RVAAFP- bl Faci\ing - wide PROJECTNG: (D k. 2018

Groundiw oXe
WELL NUMBER: E S 3 +w - 293 BEGIN: |p[23]\& END: (of23 \¢§
COORDINATES: o, N Qfﬂm REFERENCE POINT: thf ELEVATION: MSL ”
25l &1 228392002 1693.01 W@L Top A
EEL GUARD POST —————STEEL PROTECTIVE CASING WITH CAP DEPTH | ELEVATION
bl gL A : ] (APPROX. 3 FT AGS)

l[ v ]

v | TOoPOFPvC FLUSH-

JOINT RISER WITH PROTECTIVE CASNG
WATERTIGHT CAP. DIA Ny
APPROX. 2.5 FEET AGS )

TYPE:

TOP OF CONCRETE

_

“¢— BOTTOM OF SURFACE CASING

BACKFILL MATEEI‘S\L
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on A\ oL

i
[}
]
]
]
]
1
4
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oy 2.0
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Figure 5-10. Example of Well Construction Diagram Used in Logbooks
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B.3 MONITORING WELL DEVELOPMENT FORMS



THIS PAGE INTENTIONALLY LEFT BLANK



MONITORING WELL DEVELOPMENT FORM
Project: Location ID: Date Developed:
Ay DATW -] 10]301:%
Personnel Conducting Development: Date Installed:
Wiz418
Development Method Used (circle one): Pump / Bailor Type Pumping Rate (gal/min) =
Bailer Peristaltic Pump | {size/model):
uhﬂlfmglﬂz%ﬁp_ _@ﬂﬁﬂgFMi.n_.
Develgpment Criteria:
{1} Turbidity >10 NTU. or if natural Turbidity >10 NTU, water is clear to the unalded eye and turbidity £ 10%
{2} Sediment thickness < 0.1 ft. or Sediment thickness < 1% well screen
(3) R:m':val SX well volume. See calculation below'.:s 12 dG WW'P = 11‘-5' bb""
{4) 3 consecutive readings of development parameters  Pomp sed- a.{— 121ch cun 1D] |2 NS
DEVELOPMENT CONFIRMATION MEASURMENTS (minimum 24 hours after development)
Date / Time: 173 Total Depth Depth to water
Ul - (fbtoc):  —b WAL (ft btoc): ﬂ.’a{ T,
PURGE VOLUME CALCULATION
Well Total Depth before Length of screen = (ft) 1
development (ft btoc)= aZD. t% \(_D Diameter of Gallons per foot
= - casing {in} of depth [V)
Depth to Water before L\- Saturated thickness of filter l ‘l {circle one) {circle one)
development (ft btoc)= \LL 5 pack /screen (Hfp) {ft toc) = 2 0.163
Total water column (H){ 5 '50‘ Assumed porosity (-)= | 0.3
fi)= | - Walligde. 3= d &4 ¢ 0553
Volume of Riser Casing i Volume of Filter Pack (gal) = 6 1.46%
{gal) = (H) x (V) = el 3"‘ (Hfpx VX 0.3) - {Hip x V)= | 2.7
Total Well Volume = (Volume of Riser Casing) + (Volume of Filter B a1
Pack} = Y. 84 9 9 3.305
Minimum purge volume = 5 x (Totol Well Volume) = | 2y 10 4.080
Height of casing above Estimated Rate of Recharge |\ 12 5.875
ground surface {ft) = ;.6"“ ‘ {gal/min) = hf‘lﬁ'\-
INDICATOR PARAMETERS
Volume Temp pH Cond. Turb. ORP 00
purged (gal) {oC) {s.u.} {mSfem) {NTU) {mv) {mg/L)
{<10
Date / Min. SX Toto! NTU or y:t‘;:f;::, Comments
Time Volume {20.5°C) {10.2) {#3%) 110%) {£20mV) or < 0.2mg/t) {colar, odor)
Wisdlie [ldug- | 2 Rd [yl (8382 |saho (e [SSZ \m‘mmlﬂq—ouﬂ,
1108 Y b [G.11 [pnsg e [58.8 | 3.2
jley b 124 lGeap DLAS 12503 iMe  |d. S5
1uz 2 2.0 |44 |D.G34 hyas R 1B, P | SM)
Zds (b 2.4 |1 o |16l ® (N2 | 581
219 It 20 161 D.S6Yy [Sug,l |{42,1  |S.29
n<d 19 2 1,94 0528 [MblBS (oS | 6.Sp
his 22 1.4 |[{, 12844 |98, |y
pae |2t |24 (LAY |hdeM e b |18 T [s.1S v
hee 32 12,3 [ Haz [puza Ms 1- 1Bl | 17, muum,u-_lﬁwmc/
Pee |35 24 190 |0,481 18% 6 Ia0a [S32 |desv wichsbt bloncd o
X

QC‘/%—//)“ ((/(;{(9’
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MONITORING WELL DEVELOPMENT FORM

Prcuect RVA 3
Ay Wide

Ll

o wu&wdur

Location {D:

SCL maw -

Date D velo?ed:

I&

Personnel'Conductmg Iﬁlvelopment
havtl) Sguvv”

Date Installed:

{2) Sediment thickness < 0.1 ff. gr Sediment thickness < 1% well screen
(3} Removal 5X well volume. See calculation below.
{4) 3 consecutive readings of development parameters

Development Method-Usad.(circle one): Pump/BaiIorTvpe Pumping Rate (gal/min) =
Bailer ubmersible Pump Peristaltic Pump (size/model): o \o.r- é @ fai :},\
(S Final
Development Criteria: »
(1) Turbidity >10 NTU. or if natural Turbldlty >10 NTU, water Is clear to the unaided eye and turbldﬁy +10%

DEVELOPMENT CONFIRMATION MEASURMENTS {minimum 24 hours after development)

Date / Time: Total Depth Depth to water
N / A- tiebtock N / {ft btoc): //Jv
PURGE VOLUME CALCULATION .
Well Total Depth before ! Length of screen = (ft
developmens {ft btoc)= 9 s S’ 7/ : (, ) 5.2 D::;‘n":;' n‘;f Gi:'fo:: F::r(‘r:;m
. Depth to Water before 3 q ! Saturated thickness of filter (O %) {circle one) (c;,dz one)
development (ft btoc)= * pack /screen [Hfp) (it toc) = : N 0.163
Total water column (H){ Assumed porosity (-} = | 0.3
ft)= L{ , q \ 4 0.653
Volume of Riser Casing Volume of Filter Pack (gal} = = 6 1.469
(eal) = (M vy = | O+ 8@ (Hfp x V x 0.3) - (Hfp x V)= -3] z AjcEl
Total Well Volume = (Volume of Riser Cosing) + (Volume of Filter . i
% Pack) = H-_, © 9 2,305
Minimum purge volume = 5 x (Total Well Volume} = 23, [ 10 4.080
Height of casing above Jale Estimated Rate of Recharge 12 5875
gEound surface (ft) = F‘L\zw&- {gal/min) = | e.as
INDICATOR PARAMETERS
Volume Temp pH Cond. Turb. ORP DO
Q g3C purged (gal) {ec) (s.u.] {mS/cm) (N';l;i {mV) {mg/t}
<,
Date / Min. 5% Total N(I’U or ’mﬁ:g‘ Comments
Time Valume {30.5°C) | (%0.2) {£3%} +10%) {20mV) | or<oamgn) {color, ador)
19/2\ 18 . '
D532 ~ Y 13.44| &.Ae[d. 592 >legp| 114 TF.2Y [Fodaid | gy g
28449 |~ S Rl 7@ (pg.se>eea| 28 (1107 | Vewe
@aby [~ 5.25 [2.P[ T 34]|a.seg[71@@2] aq. |1\ 79 | ¥
OaLS |-5.5 12.837]7.52 9. R7|>woe| as 2.5 | ¥ -
R AUS |- 575 |R&7|7.52 |2.56[x @00 (w8 | 2.0k 1
1225 |~5.4 [I12.03]7.52|2.589| 6i5 [ |lod [13. V] V
1205 |[~7.S (287|722 |@.SH~10p@ | 105 _| 2.7
235 [~ & |7 705722 \W 6] A
130 [~ &7 12427 6210 570> @ee]| \\s 13us.l b 3.uc
1335 |~ a.2 BeM| 7228927 wpu 11 I 1304

" 2/@?

QC Ao }/ 23 W2l
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MONITORING WELL DEVELOPMENT FORM (CONTINUED)

Project: (ZVA_ AL Ll LocationID: €' C | paner = O\
INDICATOR PARAMETERS
Volume Temp pH Cond. Turb. ORP Do
purged (gal) {=c) {su) | (mSfom) | (NTU) {mv) (mg/L)
<10
'6/ 3 '/ ¥ Min. $X Totol N{ru or ,Z"n"’.f':?ﬂ?x Comments
Date / Time Volume (+0.5°C) {10.2) {+3%) +10%) {£20mV} or <0.2mg/L) (cofor, odor)
U205 9.8 13.21] 1.55(0.572[>1@2] 11\ « | 12.90 [ Tocbd « agagih bme A
JU3S [19.3 [13.27| 739573 923 | |4 _[13.00 | el dey
\e2s [ 8 3T T.52 (as7e (>822 nwa | 1318 [ {
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MONITORING WELL DEVELOPMENT FORM
Project: R\ A\ PO~ L Location ID: _ Date Developed:
P I Conducting Devel t: Date Installed: .
ersonné ?nSL:o::_grwe:‘e opmen ate Installe |2 /25 ’ \ g
Developmee one); Pump / Bailor Type Pumping Rate (gal/min) =
Bailer Peristaltic Pump | {size/model): 2 £ \'u:‘e
w\'\u.\b" -~ O‘ g
Degvelopment Criteria:
(1} Turbidity >10 NTU. or if natural Turbidity >10 NTU, water Is clear to the unaided eye and turbidity £ 10%
{2} Sediment thickness < 0.1 ft. or Sediment thickness < 1% well screen
{3) Removal 5X well volume. See calculation below.
{4) 3 consecutive readings of development parameters
DEVELOPMENT CONFIRMATION MEASURMENTS (minimum 24 hours after development)
Date / Time: Total Depth < Depth to water
lo/z0 |12 (Ft boc): 7€ (ft btoc): g up
K Taken Before Cednng PP
PURGE VOLUME CALCULATION =
Well Total Depth before / Length of screen = (ft)
development {ft btoc)= 7. 17 5.0 Dﬁ':;‘:g“(’i'n‘)" Gao“f"::p'::'“';‘“
Depth to Water before L' gq ¢ Saturated thickness of filter {circie ane) {circle one)
development (ft btoc)= . pack /screen {Hfp) (ft toc) = \/, 2 0.163
Total water column (:)E 3 26 Assumed porasity (-} = | 0.3 . P
Volume of Riser Casing Volume of Filter Pack (gal} = 6 1.469
lgal) = () x (V) = | — T (4 %V x0.3) - (Hip x V) |-~ 901 - =
Total Well Volume = (Vielume of Riser Casing) + (Volume of Filter L, 7‘ '
Pack} = . l 9 13035
Minimum purge volume = 5 x (Total Well Volume) = 23 ﬂ 10 4.080
Height of casing above Estimated Rate of Recharge 5 12 5.875
ground surface ()= | — @25 {gal/min) = >0
INDICATOR PARAMETERS
3\—0“\‘ Volume Temp pH Cond. Turb. ORP DO
NG |eumeda) | Q) | (su) | (mSjem) | ) | gmv) | (mghy
{<10
Date / Min. 5X Total NTU or m;’x Comments
Time Valume {20.5°C) {10.2) {£3%) 110%) {+20mv} or ¢0.2mg/1) {cotor, odor)
/8/32/)2
1582 1 ~3  |1L.29)] bleeld.(Blp|>1202] ~ Sk | b.laA [durbia, gean o odor
2ef | ~f (1M b2|0.aT] b8 [Tk | b.lb3 ‘
213 [ ~12 M B b.\.2| 3L S| -T2 | 5.22
2\8 |~ \L Wwas| b.ue|d.706 &0 | -77 .23
1223 [~20 |11.a8| T13[@7w][ 9.3 [~-74 [ 5,4
1222 ~24 |p.204] &17|0.712] U.3 | ~g) b.3Vv |/t \eod no Finet
L] _4./ ,
& 7= IE
:/_ T

(24 wpaly
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MONITORING WELL DEVELOPMENT FORM
Project: HW—G@ Location ID: Date Develope
La.c_lzbgw_de;&amw SQLMW' 93 J0/2¢- Bé/dzo’/é’
Personnel orfuctl Development: Date Installed:
C.Spucr .orm 2| !%@P&MM%?
Development Method Used (circle onej: Pump / Bailor T mping Rate {gal/min) =
a Peristaltic Pump (size/model):3)! %I;T,w‘l‘eﬂm (b,i—b @, 2]
Development Criteria:
{1} Turbidity >10 NTU. or if natural Turbidity »10 NTU, water is clear to the unaided eye and turbidity £ 10%
(2) Sediment thickness < 0.1 ft. or Sediment thickness < 1% well screen
(3) Removal 5X well valume. See calculation below.,
{4) 3 consecutive readings of development paramaters
DEVELOPMENT CONFIRMATION MEASURMENTS {minimum 24 hours after development)
Date / Time: Total Depth Depth to water
— Bl {ft btoc): | titbtod):  — g
PURGE VOLUME CALCULATION
Well Total Depth before Length of screen = (ft)
development {ft btoc)= 26‘ L‘l@ lo T:;:,.e;?{n‘;f Gac:lfo; :p':;r(\fgm
Depth to Water before ‘ -7 1 l Saturated thickness of filter g (,? {circle one) {circle one)
development (ft btoc)= . pack /screen {Hfp) (ft toc) = ) 2 0.163
Total water column S:}L( % ~(Dﬁ Assumed porosity (-} = | 0.3 " pp
Volume of Riser Casing Volume of Filter Pack (gal) = & 1.469
(gal) = (H) x (V) = z 5? (Hfp x V x 0.3} — (Hfp x V)= 5’ 35/
Total Well Volume = (Volume of Riser Casing) + {Volume of Filter é ‘7 8 i
Pack) = 9 3.305
Minimum purge volume = 5 x (Total Well Volume) = 33.§ 10 4.080
Height of casing above Estimated Rate of Recharge ¢ I 12 5.875
ground surface (ft) = {gal/min) = *
INDICATOR PARAMETERS
Valume Temp pH Cond. Turb. ORP DO
purged (gal) | {°C} (s.w) | {mS/em) | (NTU) (mV) {me/L)
{<10
Date / Min. 5% Total NTU or E:T::,"{':;;‘ Comments
Jime , Volume (20.5°C) | (20.2) (£3%) 10%) {x20mV} | orco0.2mgn) {color, odor}
1520 ~§ e | 259 | 214 [/1426 | 26.4 [3.27 der
8| ~26 4.7 1643 [/.059 a-nL;g (240 | $70 . al L i
39|~ )8 il 712 /378 106.1 | 790 _ |Fl,dn70
045 [+16 Il [7.09 13966 Ty 08,5 (5.3 |~Goomtjui
0958 [nes | — | — | — —  |NoFlow-CheckPom &b.ﬂ_
s | o lo.g [7.17 M@vevs R -l QOmL fos 4
025 |~ | - = 1= —~ = D»%&@qg
i ”ll 7:’3 ’IOZI 78 67 8’!4 6‘63 (v m .
(18 0.5 e — —_ — Drv-bﬂcdwqe uptd~al.16
ru3 o W9 1720 9952 [18590] 65.0 ENTA = Sty lessdurbd
18 FoF WY [0k ([, 604 121995 [s7.6 (633 b L ‘
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MONITORING WELL DEVELOPMENT FORM (CONTINUED)
Project: QW—P 66 W GRovn o TZ 2 Location ID: SULMU'CPCP 3
INDICATOR PARAMETERS
Volume Temp pH Cond. Turb. ORP Do
purged (gal) {=C) (sw.) | (mSfem) [ (NTU) (mv) {mg/L)
{<10 whichever is
Min. 5X Totol NTU or greater: (£10% Comments
Date / Time Volume {20.5°C) {10.2) {£3%} 110%} {£20mV) or <0.2mg/t) (caler, odor) 23/ m)
10f2aliR 123 |~ [l | 710 |0.592 226278 339 | 3.6pp |Flond*3comiun,Wid TopoFpimp
128 |~{ /1.8 |72/ @937 k21318 9., | 2.59
385 f9) — | — | — [ — | — — _ |Derys Rock
12240 U8 |73 w&s7 /6 (70 275 |wt2BYS" )
Iza?d./s" IS \zid |fo0¥2 YPU70| ¥3:8 606 1t200mihnin
L2243 — | — | — — | — | — QM%L—
[33L| & 7z | 7/18 B 60295 /b6 7.7 206", ~JovmL i, Furbied ¥
[3%) ] /g 1723 (8239 1/349.00l 29.5 | 7467 |turddf 3
1346 n( He 1740 |/ phZ V34BIS] ST.S (630 | ~S2omlimin
Yy (@ _— o — — — — quw
it | ~ — | =T =T =T — [—  ChuftepNoBw22)
Yo | — — | — - e =
4o | ® 126 [731 [693] Qi 32| WS [R5  |w~taf wiff.860)
443 (o3 (1) — | — S - —~  |Dnp
453 «IS_ 2.2 725 a7 [64s.50] 0.9 [7.50 al):?: 10vin Rechige)
1514 g, (2.0 1714 |lpeb Zigniol 789 443 PyTiurbd 2nun o]
1506 |~ - — | — — _ | — ~— Y /ﬂl"ﬂ:,,.g,,d-e;.
15271 0 (22 1z2l |0.759 |/sp2Q) <i.s~ |2.5% *—#m(d’fm
1528 i~| i — — | —— — hr;e:-&:émgs_
/1539 ] @ 1.9 | 227 w5bq 240 470 |3 Ys
1 54 0|~bs” ~ - — — — |~ )r’veﬂeéa%p
/573 | @ 20 12,25 |#73S |38409| 70.2 |4pu/0
/S5mial — —~ — — —_ _— DMMW_
45 | U2 1723 6% [299.65| 4.8 | Sop U
/657 L — | — — —] — —  DnsLabuge
Lep2 s |12 [7.28 (@811 |F9sell 947 [£.73 4
_/ém 2G2S (3 )] 42— oo | —— | — | — Dy SxWellViddne
S0/ R R S S R ;£ Y
— — — - -~ — - Comnolpled
r/QOS' = — | — | = — | |Wew wzeedamp
om+\ - — | — — — — W
I B~y FIA A



MONITORING WELL DEVELOPMENT FORM

Develgpment Criteria:

Project: Location |D: Date Developed:
RUARP ESSTW — DI Pzl
Personnel Conducting Development: Date Installed: U , o
- 14} 13 E@M}g
Development Msthad Used (circle one). Pump / Bailor Type Pumping Rate (gal/min) =
Bailer Peristaltic Pump (size/model): .
Wi g en CD:LLS ?l uin

{1) Turbidity >10 NTU. or if natural Turbidity >10 NTU, water is clear to the unaided eye and turbidity + 10%

(2) Sediment thickness < 0.1 ft. or Sediment thickness < 1% well screen
(3} Removal 5X well volume. See calculation below.
{4) 3 consecutive readings of development parameters

O"\MP

s (7

Sei“ai‘[" itls on [Pl

IMQ.MK‘FS{

il

DEVELOPMENT CONFIRMATION MEASURMENTS (minimum 24 hours after development)

Date / Time: Total Depth Depth to water
. (fbtoc)  —Tfatid (ftbtoc): TGl &
ﬂ.q[@- PURGE VOLUME CALCULATION
Well Total Depth before Length of screen = {ft |
developmen? (ft btoc)= % ”1@ ® () 5 D::"I'“';Ir c}'f Ga"[”;’ ':;' el
Depth to Water before o Saturated thickness of filter [{; ' A \WA m:r;n:a,,r;) ?c;,:;i p,,{:)'
development (ft btoc)= 5: 1 5 pack /screen (Hfp) (ft toc) = |5, 2 0.163
Total water column [H){ i Assumed porosity ()= | 0.3
ft)= 6 l 5 4 0.653
Volume of Riser Casing i5, 1S DAL, Volume of Filter Pack (gal) = oA — 6 1.469
(gal) = (H) x (V) = |, 839 (Hfp x V x 0.3} - (Hfp x V)= [D.6%
Total Well Volume = (Volume of Riser Casing) + {Volume of Filter q—‘ﬁ- 8 2611
Pack)=| '"* 9 3.305
Minimum purge volume = 5 x {Total Well Volume) = 3?’ gﬂ—' 10 4.080
Height of casing above Estimated Rate of Recharge 12 5.875
gfound surfaie (ft}= 3, 45‘ (gal/minr)g= L{ﬂd/h
INDICATOR PARAMETERS
Volume Temp Cond. Turb. ORP Do
purged {gal) {oC) (s.u.) (mSfem} | {NTU) (mV} {mg/L)
<10
Date / Min. 5X Total N{ru or ,ﬁﬂ'};; Comments
Time ____ Volume {20.5°C) | {10.2) (3%} *10%) {20mV) or<0.2mg/1) (color, odor)
150 | Tact  OSE | B D 73->té6p |7 %
WMo 125 k03 1312 |hred beeg |23
sz [IBast 12,13 IS 0181 Diedg [Zaxp
223 125%. W24z (50 [91065 Hlonp |dgs
2dz _[33g0 [ [se |26 Plagg |40l
524 |BPal  lntr 56 Wb162 [ i@apl Al
%5 ddia\  [Bar. [F52. 0204 ke [ 196
4 e\ [BIAEst Wil |~ 19z_
id@xp atj%i 24 _[FB D76 [ (4
= S i10/zljn

@C/M Wl fuy
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MONITORING WELL DEVELOPMENT FORM

Project:

QUiARp

Location ID:

S3Tlu-

(pIpZ

Date Developed

1124118

Personnel Copducting Development:

T\ Zogety

Date Installed:
ohA)1s

Development Met d {circle one):
Bailer mersible Pu

Peristaltic Pump

(size/model):

Pump 1 / Bailof Type

hales Multi-Stage.

Pumping Rate {gal/min) =

@.%g.mh

Develgpment Criteria:

Ponsg cob-ak- 393
Lo ofpono O 9,51 blu

{1} Turbidity >10 NTU. or if natural Turbidity >10 NTU, water is clear to the unaided eye and turbidity + 10%
{2) Sediment thickness < 0.1 ft. gr Sediment thickness < 1% well screen
{3) Removal 5X well volume. See calculation below.

{4) 3 consecutive readings of development parameters

65 v e

DEVELOPMENT CONFIRMATION MEASURMENTS {minimum 24 hours after development)

Date / Time: Total Depth Depth to water
—/ﬂaﬁ- (ft btoc): Radl (ft btoc): el
PURGE VOLUME CALCULATION
Well Total Depth before Length of screen = (ft) i
development (ft btoc)= u . (ﬂq 6 Diameter of Gallons per foot
] - casing (in) of depth {V}
Depth to Water before Saturated thickness of filter (0 i {circle one) {circle one)
development (ft btoc)= 5. C?\ pack /screen (Hfp) (ft toc) = 2 0163
Total water column {H){ Assumed porosity (-}= | 0.3 :
ft)= [Q . Gja . ' 4 0.653
Volume of Riser Casing |(5,p8x. {2~ Volume of Filter Pack (gal) = (u-l.‘{&h“ﬁv?tl 5 1.059
{gal) = (H) x (V) = |(D.99 ere {Hfp x V x 0.3) - (Hfp x V)= | ‘31,641
Total Well Volume = éVa”Jme of Riser Casing) + {Volume of Fiiter g e
. 99+ 2.64=73. Pack) = 3.(935\ 9 3.305
Minimum purge volume = 5 x {Total Weil Volume) = ‘e‘ g;_ 10 4.080
Height of casing above A ;| Estimated Rate of Recharge 12 5.875
ground surface (ft) = ?r QS‘D (al/min) = @ZSﬂblim,,
INDICATOR PARAMETERS
Volume Temp Cond. Turb. ORP Do
purged (gal) {oC) {s.u.) {m5/cm) {NTU) {mV) {mg/L)
{<10
Date / Min. 53 Total NTU or 'mﬁg,‘ Comments
Time Volume {10.5°C) {10.2} {+3%) +10%) {£20mv) or < 0.2mg/1) (color, odor)
sz | Aaad 11256 [Tgn. [h2ea b [ QIS5 FEH  [Gellweand-di
(53 [a&0 re [09F [p2zd Pleag | 210 |8.5 |
1533 1292 Bl [0.213- Hpgn | z14 otz |uell uent-dr,
%—— Aged 17146 |(2A kD22 DIdGD |2 11D D14 kel i}
(2231621 WIS blode |24  19.9(  |Uellie
\_____
—_
\-.‘ 2 4
j \ w—

QC A2 ol
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MONITORING WELL DEVELOPMENT FORM

Project: ﬂj prPYP

Location ID:

ESITW QP>

Date D velo?ed'

(®[z2a]19

Date Installed:

wohalls

Baller

bmersible Pupip

Personnjl .Cﬂgducting Development:
Development Method

seq [circle one):

Peristaltic Pump

{size/model):

Pump / Bailor Type !

Pumping Rate (gal/min) =

Development Criteria:

T

P

naler Mulﬂ‘i]qb

{1} Turbidity >10 NTU. or if natural Turbidity >10 NTU, water is clear to the unaided eye and turbidity £ 20%
{2) Sediment thickness < 0.1 ft. or Sediment thickness < 1% well screen
{3) Removal 5X well volume. See calculation below.

{4) 3 consecutive readings of development parameters

(D-q-g ﬂﬂl!lw\ﬁ-

pump sef- ab LS en P14
of pump= (D.1S" ltve.

DEVELOPMENT CONFIRMATION MEASURMENTS

minimum 24 hours after development)

Date / Time: Total Depth Depth to water
T ity (ftbtock il ir (ftbtoc) - giTfind
PURGE VOLUME CALCULATION
Well Total Depth before Length of screen = (ft)
development {ft btoc)= (L. ‘tCD‘ 5.¢' Diameterof | Gallons per foot
- casing (In) of depth {V)
Depth to Water before . Saturated thickness of filter ('1 {circle one} {circle one)
development (ft btoc)= g. (Dl pack /screen (Hfp) (ft toc) = 2 0.163
Total water column (f;l))i (a,a:'( ) Assumed parosity (-j= ] 0.3 p py—
Volume of Riser Casing Valume of Filter Pack (gal) = & 1.469
gal) = (H) x (V) = l, Law (Hfp x V x 0.3) - (Hfp x V)= Ex’s
Total Well Volume = fVolume of Riser Casing) + (Volume of Filter 8 261
Pack) = 8. aqnl 9 3.305
Minimum purge volume = 5 x (Total Well Volume) = Lll-l .QS 10 4.080
Height of casing above 1 Estimated Rate of Recharge 12 5.875
ground surface (ft} = 3."1 @ (gal/min} = cb:gfuhpk
INDICATOR PARAMETERS
Volume Temp pH Cond. Turb. ORP Do
purged {gal) {°C) (s.u.) {mS/cm) {NTU) {mv) {mg/L}
{<10
Date/ Min. 5X Total NTU or ,ﬂﬂf‘;; Comments
Time Volume {$0.5°C) | (10.2) {£3%) 110%) (20mV) | er<ozmpn) {color, odor)
M= | (281 |lodot 10202 1PYpp 13 | 16YS ] bend e
davz- | 2 B | d.50! 2.1 b, 58 =
dSep > RAgs 1Al |drez 230 1498 A
Lpr- N kdl R0 bzc U sz dany!
i¢me 5 ZYs [ [hzca 248 | 13461 | )
sz | G L[S [den 235 (B0 |y |
213 8 1492 bl d14e 201 231a dis
Lsa— | Wb RAH iy Olay 242 [2.49 | 4a.,
=iy tz. (2.p |58 [929Y 204 432 i
{259 L] B, |+ fp14b 149 .38 4
[ o [2.42 [4S8 |dhaq| W |4z 421 | dwd
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B.4 MONITORING WELL SURVEY REPORT
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SURVEYING

Technical Land Consultants, Inc.
11453 Market St. North Lima, Oh 44432
330-549-9261, 330-549-0738 Fax

20190201 Report: Positioning Camp James A. Garfield Monitoring Wells.
DA Ttw-001. ES3tw-001. ES3tw-002. ES3tw-003. SCLmw-001. SCLmw-002, SCLmw-003

Horizontal Datum: Ohio State Plane North Zone (3401) NAD83 (2011) U.S. Survey Feet
Established with Ohio VRS (Virtual Reference System): +/- 1 ft.
Vertical Datum: NAVD 88 U.S. Survey Feet

Vertical Positions: Established by Differential Leveling from Values Provided by Online Positioning User
Service (https://www.ngs.noaa.gov/OPUS/), Precise Ephemeris: +/- 0.01 ft. relative to Bench Marks.

]- Elv1 Elv 2

Name Northing Easting Well Top Ground Desc.

FO11001 | 551199.53 | 2346205.58 1081.40 1078.49 | DA1tw-001 PVC pipe

F011002 | 556949.37 | 2354026.14 1091.87 1089.57 | ES3tw-002 PVC pipe

FO11004 | 556899.33 | 2353960.93 1091.80 1089.30 | ES3tw-001 PVC pipe

F011005 | 556943.62 | 2353920.02 1093.01 1089.71 | ES3tw-003 PVC pipe

F011006 | 563276.42 | 2366830.57 972.20 969.70 | SCLmw-003 Pipe in Housing

FO11007 | 563423.40 | 2366826.47 951.37 952.06 | SCLmw-001 Pipe in Housing
F011008 | 563379.98 | 2366769.51 951.71 952.14 | *SCLmw-002 Pipe in Housing

FO011009 | 563389.92 | 2367124.63 970.11 n/a | **PT 72_Trav Nail TBM

FO11003 | 556938.30 | 2353999.91 1090.54 n/a | **TPES Top of Bolt TBM

*SCLmw-002 was found to be completely inundated. Rather than risk contaminating the well
Elevation was taken on the top of the plastic cap covering the well casing. The ground elevation is

on the northerly edge of the metal housing.

** Two additional points positioned for Bench Marks.

All “tw” wells positioned on Northerly Top Edge of PVC pipe and marked with
Permanent marker.

All “mw” wells positioned on Northerly Tope Edge of pipe at “V” notch (found).

Dot & N

Daniel E. Susany Ohio PS 6927V 7

REV20190729 [NAD 83]
TLC_CampRavennaFinalReport20190729Rev.doc
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