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Professional Engineer Certificate

‘| hereby certify that the groundwater monitoring system described in this report for the CCR
landfill known as the NOS Ash Disposal Area at the North Omaha Generating Station, owned and
operated by the Omaha Public Power District, has been designed and constructed to meet the
requirements of the Coal Combustion Residual Rule 40 CFR 257.91. | am a duly licensed
Professional Engineer under the laws of the State of Nebraska.”

Print Name: Meaan B Seymour
Signature %_ﬁﬁ%&w
Z 7 ) )
Date: / /24 /2000 « E-15931 m
1
License # E-15931 78 oF

My license renewal date is December 31, 2020
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1 Introduction

On April 17, 2015 the U.S. Environmental Protection Agency (EPA) published the final rule for the
regulation and management of Coal Combustion Residuals (CCR) under the Resource
Conservation and Recovery Act (RCRA). The Federal CCR Rule - effective on October 19, 2015
— applies to Omaha Public Power District’'s (OPPD’s) North Omaha Generating Station (Station).
The Station, located north of Omaha, Nebraska has five coal-fired combustion units.

The CCR Rule, 40 CFR Subpart D-Standards for the Disposal of CCRs, Section §257.91 requires
a groundwater monitoring system that consists of sufficient number of wells at appropriate
locations and depths based on site-specific technical information, to yield groundwater samples
from the uppermost aquifer that:

» Accurately represent the quality of both background groundwater, and groundwater
passing the boundary of the CCR unit
* Monitor potential contaminant pathways

The groundwater monitoring system at the North Omaha Ash Disposal Area was established in
2016 to meet the requirements of the Federal CCR Rule. The groundwater monitoring network
has been updated, as part of this January 2020 revision, to include additional downgradient
monitoring wells (MW-5, MW-6, and MW-8). This report includes the following sections in support
of the certification.

» Section 1.0 Introduction

e Section 2.0 Facility Background

+ Section 3.0 Site Hydrogeology Summary

» Section 4.0 Groundwater Monitoring System

2 Facility Background

OPPD has a five-unit, 663-megawatt (MW) fossil fuel-fired generating plant at the North Omaha
Station (Station) in Omaha, Nebraska. Recently Units 1-3 were retired; Units 4 and 5 were
retrofitted with air pollution control equipment and are still operating. The Station is located east
of Pershing Drive and Craig Street, approximately 3.5 miles northwest of Eppley Airfield, along
the west bank of the Missouri River at river mile 625.2. The first generating unit was placed in
service in July 1954, and the fifth unit was placed in operation in 1968. Beneficial use and
disposal of the fossil fuel combustion ash has occurred on the Station site since the 1950s.

The North Omaha Ash Landfill is an unlined CCR landfill of approximately 18 acres that has
historically received CCR for disposal and is permitted with the State of Nebraska. The North
Omaha Ash Landfill is an active, existing CCR landfill as defined by the CCR rule.

According to the Locational Criteria Report and Hydrogeologic Investigations Report (SCS
Engineers, 1995) completed for the Nebraska Department of Environment and Energy’s (NDEE)
Title 132 permit, the majority of the Station site is underlain by approximately 15 feet of fill
consisting of low-to-medium plasticity clayey soils and a mixture of fly ash and bottom ash
beneficially used as fill.
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3 Site Hydrogeology Summary

Site geology and hydrogeology are described in a previous report entitled ‘Hydrogeologic
Investigations Report North Omaha Power Station Solid Waste Landfill Omaha Public Power
District’ (SCS Engineers, 1995). The site is composed of two primary types of geologic
materials: 1) Quaternary age unconsolidated fill and alluvium, and 2) Pennsylvanian age
limestone and shale bedrock. The majority of the site is underlain by approximately 15 to 18
feet of clayey and silty soils and a mixture of fly ash and bottom ash beneficially used as fill
material. The ash fill texture ranges generally from silt to silty sand. Near the southeastern
boundary of the site, deposits of fine sand are found, with thicknesses generally between 0.5
and 1.5 feet, occurring at depths of 6.5 to 14 feet. Directly underlying the fill material
unconsolidated alluvium occurs, comprised of laterally and vertically discontinuous fine-grained,
cohesive clayey sands and sandy clays, and non-cohesive silts and fine sands. In general, grain
size increases with depth, and coarse sand and gravel are typically found in the lowermost
portions of the alluvium. Coarser grained soils are generally found below elevations of
approximately 970 and 980 feet above National Geodetic Vertical Datum (NGVD), and are
comprised primarily of medium to coarse sand with minor gravel.

The Quaternary age Missouri River alluvium unconformably overlies the Pennsylvanian age
limestone bedrock. The bedrock consists primarily of alternating layers of limestone and shale,
which are collectively part of the Kansas City Group. The limestone unit at the site is identified
as the Hertha Formation. The depth to bedrock ranges from approximately 35 feet, elevation
963 feet above NGVD, to approximately 77 feet, elevation 961 feet above NGVD. This is
consistent with the elevation of the bedrock reported for the nearest NDNR test hole, located
approximately 2.8 miles north of the study site. A production well located at the southeast
corner of the site (off-site) has a depth to bedrock of approximately 103 feet. This is consistent
with the general deepening of the bedrock near the center of the Valley across the River into
lowa.

One primary aquifer underlies the site, comprised of coarse-grained Missouri River alluvium.
Thickness and permeability of this aquifer vary greatly by location because of the transient
nature of the Missouri River flows during deposition of the sediments. Geologic materials
described in the available well records do not support the existence of a continuous low-
permeability confining layer within the alluvium that would separate upper from lower aquifers.
Although, paired monitoring wells indicate that water levels are almost always higher in
shallower monitoring wells than deeper monitoring wells. This is thought to be attributed to the
screened interval of shallow wells being within the upper 15 to 18 feet of clays, silts, and silty
sands of the fill and alluvium overlying the aquifer. Flows generally have a strong vertical
component in materials of lower permeability.

Between December, 2001 and April, 2015, 14 monitoring wells were measured for water table
depth twice annually. Depth to groundwater ranged across the site from approximately 2 to 37
feet below ground surface (bgs). The typical water level fluctuations recorded at the site ranged
from approximately 5.3 to 12.9 feet. In June, 2013 the depth to water at MW-6 was 20.7 feet bgs
which was larger than the typical range of 4 feet bgs to 12 feet bgs.



Groundwater flow direction in 1995 was reportedly to the easterly and northeasterly direction
primarily toward the Missouri River, which forms the eastern boundary of the site. Generally
groundwater flow direction is primarily easterly and northeasterly north of MW-15, located in the
center of the site, and easterly and southeasterly south of MW-15. Semi-annual groundwater
monitoring reports which documents ground water flow direction are on file with the NDEQ.

According to analysis by SCS Engineers (1995), groundwater velocities calculated with
hydraulic gradients from the four 1995 sampling dates ranged from 5.6 feet per day, to
approximately 0.0001 feet per day. These velocities have a large range, of more than five
orders of magnitude, primarily because of the large range of hydraulic conductivities determined
at the site from slug tests. Hydraulic conductivity determined from slug tests were reportedly
measured at MW-3 as 1.3 x 10-6 cm/sec and at MW-5 as 1.0 x 10-2 cm/sec. At MW-4, SCS
Engineers (1995) determined a hydraulic conductivity of 1.5 x 10-5 cm/sec. The wide range of
hydraulic conductivity may be due to the different lithologies the wells were screened in. MW-3
was screened in silty sand and in silt of high plasticity, MW-4 was screened in silty sand and in
well-graded sand and fine to coarse sand, and MW-5 was screened in silty sand and in clay of
high plasticity.

Groundwater flow velocity at North Omaha Station has been calculated based on hydraulic
conductivity range of 1.3 x 10-6 cm/sec to 9.98 x 10-3 cm/sec as reported by SCS 1995 and an
estimated porosity of 0.3. Based on monitoring reports since 2011, the gradient ranged from
0.01 ft/ft to 0.024 ft/ft with a velocity range of 0.1 to 835 ft/year.

From slug test data performed by Terracon (2016) on recently installed wells MW-18, MW-19
and MW-20, hydraulic conductivity ranged from 1.92 x 10-5 cm/sec to 1.33 x 10-3 cm/sec. This
is within the range of previously recorded data.

4  Groundwater Monitoring System

Based on the site-specific specific hydrogeologic information and location of the existing CCR
landfill, the groundwater monitoring system for the North Omaha Ash Landfill for detection
monitoring program consists of three (3) upgradient/background wells and seven (7)
downgradient wells. The number of monitoring wells exceeds the minimum number of
monitoring wells required by 40 CFR 257.91(c) (i.e. one upgradient and three downgradient).
Six (6) additional wells are included for water level measurements only. The groundwater
monitoring system network for the North Omaha Ash Landfill is summarized below in Table 1.

The groundwater contour at the site is typically mapped utilizing a shallow water table zone. The
monitoring well locations are shown in Figure 1 (attached). The groundwater monitoring wells
were constructed of 2-inch-diameter, schedule 40 PVC, flush threaded riser pipe, and machine
slotted 10-slot (0.010 inch) screen. The filter pack consisted of #16-30 silica sand with hydrated
bentonite chips to create the seal and cement grout to fill the annulus. The surface completion
for each well consists of a steel protective casing, concrete apron, and three bollards/posts.
Monitoring well construction logs and registrations for the groundwater monitoring wells are
contained in Appendix A of this report.



Table 1: OPPD North Omaha Ash Disposal Area, Groundwater Monitoring Well System

Monitoring Date Well Well Depth Location with Monitoring
Well Installed Depth (feet from Respect to Landfill Program Use
(feet bgs)? TOC)?
Assessment Monitoring Program
MW-2 3/6/95 30 32.98 Downgradient Assessment
MW-5 3/2/95 30 32.73 Downgradient Assessment
MW-6 3/8/95 31 34.01 Downgradient Assessment
MW-8 3/7/95 30 32.94 Downgradient Assessment
MW-9 5/4/96 63 61.72 Background/Upgradient | Assessment
MW-13 4/12/01 30 32.89 Downgradient Assessment
MW-15 4/12/01 15 17.59 Downgradient Assessment
MW-17 5/10/07 30 32.94 Downgradient Assessment
MW-18 12/1/15 71 70.70 Background/Upgradient | Assessment
MW-19 1/20/16 76.5 76.30 Background/Upgradient | Assessment
Water Level Measurements Only
MW-4 3/6/95 33 36.45 Downgradient Water Level Only
MW-7 3/8/95 30 33.04 Downgradient Water Level Only
MW-10 4/11/01 15 17.35 Downgradient Water Level Only
MW-11 4/11/01 15 17.50 Downgradient Water Level Only
MW-12 4/11/01 15 17.43 Downgradient Water Level Only
MW-20 11/9/15 35 37.57 Downgradient Water Level Only
Abandoned Wells®
MW-1 3/6/95 29 32.07 NA NA
(Abandoned
4/17/01)
MW-3 3/3/95 52 55.19 NA NA
(Abandoned
4/15/03)
MW-14 4/12/01 33 35.59 NA NA
(Abandoned
9/9/02)
MW-16 9/9/02 35 37.14 Downgradient NA
(Abandoned
08/04/17))
Notes:

1. Depth from ground surface to bottom of installed well. Actual boring depth may be deeper.
2. Depth from top of casing to bottom of installed well.
3. Abandoned in accordance with State of Nebraska regulations.
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Figure 1

North Omaha Ash Disposal
Area

Groundwater Monitoring
Network



This page intentionally left blank.



COMPLIANCE AND BACKGROUND MONITORING WELLS
N WELL ID | NORTHING EASTING SUREFLACE TOP(.I%FC?E?NG INDSAI—_?;L COMMENTS
MW-2 572580 2753258 998.30 1001.41 3/6/1995 | DOWNGRADIENT
MW-5 571959.9 2754084 998.10 1000.96 3/2/1995 | DOWNGRADIENT
MISSOURI RIVER FLOW DIRECTION MW-6 | 5713161 | 2753000 999.60 1002.65 3/8/1995 | DOWNGRADIENT
MW-8 571331.8 2753467 1000.30 1003.59 3/7/1995 | DOWNGRADIENT
MW-9 571328 2752624 1027.10 1026.47 5/4/1996 | BACKGROUND
MW-13 | 572808.9 2752986 999.02 1001.91 4/12/2001 | DOWNGRADIENT
—— e T - ﬂwj © mw-s MW-15 | 571747.9 2753132 1002.80 1005.39 4/12/2001 | DOWNGRADIENT
/ﬁ MW-13 D ® Mw-17 MW-17 | 572087.4 2753785 999.60 1002.54 5/10/2007 | DOWNGRADIENT
{ / MW-18 | 572600.9 2752267 1037.10 1037.00 12/1/2015 | BACKGROUND
\ / MW-19% | 571927.2 2752407 1037.30 1037.10 1/20/2016 | BACKGROUND
* FLUSH MOUNT WELL
\
\
\
\
\
® Mw-18 N \
N )
AN / ® MW-15
AN
LEGEND
® MW-6  MONITORING WELL
— — — — ACTIVE LANDFILL AREA BOUNDARY
300 0 300 600 CLOSED LANDFILL AREA BOUNDARY
e e
SCALE IN FEET
OMAHA PUBLIC POWER DISTRICT DATE
NORTH OMAHA STATION - ASH LANDFILL JANUARY 2020
FIGURE

GROUNDWATER MONITORING NETWORK
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Appendix A

Monitoring Well
Documentation
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MONITORING WELL CONSTRUCTION RECORD

Project Name

Omaha Public Power D:strrct - North Oma‘ha Nebraska 3

|Project Number

08 94037.02 |

Well Number

MW~ ,2

" |Location Description

i

Location

Total Depth (TOC)

32.98 feet

NW of coal pile, NW corner of acess rd intersec. NEI/4; SWi/4, NE|/4 NEV4 Sec 28, T75N, RI3E
Ground Surtace Elevation - Marker In Concrete Well Pad EL  |Boring Location Coordinates Date Installed .
998.3 tt above NGVD ‘ SR B572361.1 North 2752!99 2 East ' 03/06/85 -

!
i
|
-
L.
|

[

B

i
V

i P
.

I

‘o 3 b"“ el Ground Surface (GS)
, T Y Y R - R . . _ ,
o N N
- g <kl Elevation Top of Well r:asmg 1001 41 1t above NGVD'
s SN
’ § A Z, _ ni - Elevation Top of Well Screen: 078.54 t above NGVD
o o i /‘ v 1 R
- = - ; - ,; Q- . Elevation Bot. of yren screen: 969.08 1t above NGVD
B . N . } . . ' L -
R 4 & i . . . =
5 I % B I
| = V] 2 e
i & - / / i Q Total Depth of Boring: ,300 1t below Gs
5 . ? v ? o3 Total Depth-of Well: _ 29 87 ft below 6s
g / / I e EE o Lo, S
| L@ O / R ; 'Ngll Casing Above GS: . 37" feet
| , = Ui e S |
w1 {O oo /? S - -
" 2 YA L
- c : :,
ya 4 14 .
: A F=J O 1. ]e ) I'
A » el ] oo
-5 e ]l
: ; . l.ol ] o 7
- ; <—-| o° .Oo ) o
i e 1
. of | of
X L :
5 'y —~ -
o N
- = I e
B - = S
.'0,-- o = ! N~
e 5 = .8
e .-.' : — S
e e[ =3 : Ik —
Vioes o 2o = g8 o
R . > = 28
- /- = b w o
v =l =3
". 30 -— " - L
o -Borehole . -
" Diameter .

scs ENGINEERS‘

AL A et
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DRILLING LOG

' Project Name =

Project Number

08 84037.02

Borlng Number

MW-2

Omaha Public Power D|str|ct - North Omaha tNebraska
. |Boring Location Description Boring Location . Page .

NW of coal pile, NW corner of acess rd mtersec NEI/4, SWI/4, NEI/4, NEI/4,_Sec 28, TTSN, mas 1 of 2 '

Ground Surtace ‘Elevation " |Top of Well Casing Elevation Boring Location Coordinates Total Footage A )

998.3 ft above NGVD [surv.) 100I 41 ft above NGVD Isurv) 5723611 North - 2752199.2 East | 30.0 ft. .
Driling Method (s) Borehole Size Overbwden Footage | Bedrock Footage { No. Of Samples No. Core Boxes | Depth to Water
6 1/4" ID HSA g 29.0 feet 0 feet  None None See Remarks

Driing Co. Layne, Inc, Omaha, Nebraska v .| orier (s) Lyle Porter, Rick Keith

Driing Rig Acker Soilmax 80. Truck Mounted- §§3§|§f Split-Spoon

Date Started 03/06/95

Date Completed 03/08/95

Fleld Observer (s) Carmelo Blazekovic

1 . o . ‘ USCS Blow : In |Sample| PID - C :
Feet - Description T ~i Class. Count [Recovery| Feet | No. (ppm) Remarks
] SILT, medium brown, soft, moist, ] _ : B
-] - nonplastic, with minor clay and gravel ] - Start at 3:00 pm. -
: - (flll] : , . ] ; o
1 - 1— HSA = Hollow Stem Augers
R ] NGVD = Natlonal Geodetic .
] I Vertical Datum '
2 24
] | ]
.35 B 3~
47 - 4
5 R - 5]
- . .
6-: : 3/19/1;1/4 i.4'/2.0' 6-: SS-I Spoon penetrated a
T g - weathered limestone cobble.
7': ML T
84 g
O - - g
- SILT biueish gray, soft nonplastlc L4
7 moist, with minor sand and some silt . -
] sxze coal grains (flll) R
10 . 10—
114 s/e/0/t2| 2.072.0° | 11 'ss-2 |
124 | - 12-
B 1‘3—_ ; 134
1 3
14 4. 14

"SCS ENGINEERS |




Drnlllng Log, contnnued

"IProject Name
Omaha Public Power Dustrlct —

North Omaha Nebraska

Project No

08 94037.02

" IBoring Location Description .

. |Boring Location

Boring Numbeer 2

Page

NW of coal pule Nw cornér of acess rd mtersec. NEI/4, SWi/4, N-:/QJE:MSec 28, T75N, RI3E" -2 of 2
Depth ' ' ol o b | Depth ‘ '
- : e . ‘. - USCS | “Blow. in |Sample] PID . o
Feet | ©~  Description Class. | -Count :(Recovery| Feet | No. | (ppm) Remarks
4 SILT, blueish gray, soft, nonblastnc. .
7 moist, with minor sand and some- silt. ]
1 size coal grains (fill). : ]
15

‘157 CLAYEY SILT, yellowish brown, soft,
7 very moist, low plastncny. with minor. - | -

d fme sand

2/3/415 | 18'/2.0°

S5-3

)
||||||i||

17 17
o] ML ]
18 - 18
19 199
20 204
4 . SAND, medium gray, medium to fine - : ;"." , o - o
-1 grained, well graded, dense, very i : . o =
~ 21+ moist, with minor silt, mostly QUartz e [Vshes20) 172,00 | 21— SS-4
- _and black rock gralns ' : el R - O
. ' | el ]
22— e 22-
SR o] SW . S
] o . N
] X :
23— e 234
. - K X N -
. o .. 4
o e -
. - ® 0. . .
._24 - CLAYEY SAND, medium gray, fine - = . // 1 24—
-7 grained, well graded, loose, wet, o / o S
-] mostly quartz with rock gralns in / e ' ]
: 25.: clay : I % ’ 25—
26 % | varsis | 20720 | 26 ss-5
27_: - o - '; Z SC : 27 ] Adyancéd aug_é;s to'JO.q’i E
28 ; % o _28—- | -Guit dnlllng 3t 5:20 pn.
S L % ] Monitoring well |nstalled at
294 . % 294 e |
30- % 0
~ 4 TOTAL DEPTH = 30.0 Feet . -4
T I 317

'SCS ENGINEERS

‘Kanene MPltv Mieennrl
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MONITORING WELL CONSTRUCTION RECORD

Project Name

Omaha Public Power District = North Omaha Nebraska

Project Number

08 94037 02

well Numbef i MW—S

Location Description

E part of the site, next to Mzssoun River

Location

I NWI/4_ NWI/4, sw1/4 NNI/4 Sec 27, T75N, RI3E

Total Depth (TOC) : .
) 32.73 teet

Ground Surface Elevation

Marker In Concrete Well Pad EL

1

Boring Locatlon Coordinates

571740.3 North _2753024.9 East

Date Installed . I
03/02/95

s#] 420

~|eH

998.1 1t above NGVD

|

L L

3

coL
.

A T

Ground Surface (GS)

. GN

1070"0% %%

{ ML

© .75 fi 20-40 Silca Sand

21t COncret‘el -

13 f1 Bentonlte Chips

2 1 Bentonite Pellets

§515 575 \\\NANNNANNR NN

12,12 1 10-20 Silica Sand

_:t;_',

s T

>

P

Natural _cléyey sand collapse

y 4
-

—— <t

BSLEEAA \\NNN\N\\\ N\

- a..n _>
Borehole ™ -
Diameter

22,87, 2" dia. Sch.40-PVC Riser

10.50', 2° Sch.40 10-slot PVC Screen .

Elevatnon Top of Nell Casmg

" Total Depth of Boring: - -

' .Elevatlon Top of Well Screen

i _Elevahon Bot of Well Screen

. Total Depth of Well:

 Well Casing Above GS:.

1000.06 1t above NGVD
_ 878.35 tt above NGVD

968.85 1t above NGVD

35.0 1t below GS .

| 20.87 1t below GS

2.86 teet -

are FNRINFFRE. .




DRILLING LOG

" [Froject name

. |Project Number

08.94037.02

Borlnq Numbeer 5

Omaha Public’ 'Power DlStrlCt - North Omaha Nebraska
- |Boring Location

Page

lof 3

Boring Locatlon Description
E part of the site, next to Missouri River NW1/4, NW1/4, SWi/4, NWI/4, Sec . 27, T7SN, RI3E
Ground Surtace Elevation - ~ |Top of Well Casing Elevation  |Boring Location Coordinates .. |Total Footage . :
098.1 ft above NGVD [surv) = [1000.96 it above NGVD (surv.]l 571740.3 North 2753024 9 East -35.0 ft.
" Driling Method (s) Borehole Size | Overburden Footage | Bedrock Footage | No. Of Samples No. Core Boxes De'pth to Water
6 1/4" ID HSA - 8. 35.0 feet 0 feet None None - | See Remarks

Dréiing Co. Layne, Inc, Omaha Nebraska

Dritler (s) Lyle Porter, Rick Keith

oriing Rig Acker Soilmax 80 Truck Mounted

Sampler

1ype of o it—spoon (standard penetration test) -

[oate startea 03/02/95

~ |Date l':ompleted 03/02/85 -

- IField Observer (s) Carmelo Blazekovic

Kansas Citv. Missourl

Depth | Depth| | |
in o USCS |. Blow -+ | _in |Sample] PID S
Feet Description - Class. Count [Recovery| Feet | No. (ppm) " Remarks
] GRAVEL, COBBLES, SAND AND SILT 1o 7 . . :
i (flll) S FPe - Start at 11:20 AM _
] = - HSA = Hollow Stem Augers
1— - L ' "‘ NGVO = National Geodetic
o] o ] Vertical Datum -
o =¥ - ST
2 o | 2
. 7 o ! .-
] o} -
o Co GW -
B 3"_‘ :o, . . 3—_.
R =3B A
N T o ) g
4 > 4
o
SR | © J
o] CLAYEY SILT yellownsh brown ]
" B— medium density, very moist, with up to 8-
-4 174" oval shaped light bluelsh grey ’ S
~] silt mottles. (filr). .
. 84 - 8-
94 3 94
R | ML N |
10—_ ! 10
114 : s/mna/s| 1572.0' | 11 ss-1
12+ : 12—
134 134
141 | . L 1 s
| - SCS ENGINEERS S




. Drullmg Log, contmued

{Prolect Name - |Project No. _[Boring Number, ,
Omaha Public Power District = North Omaha, Nebraska ___~ 08 94037.02 | MW-5

Boring Location Description ; : f * |Boring Location - Page . )
E part of the site, next to M|ssour| River. 1 Nwiza, Nwiza, Swizd, NWi/4 Sec 27 TTSN RISE | .20f3

Depth ‘ . SR : . S - |Depth| - o
. ST . - . .| uscs | Blow | In |Sample|- PID ' :
Feet : * - Description - . ' Class. | Count [Recovery| Feet | No. | (ppm)| . = - Remarks

7 CLAYEY SILT; yellowish brown, _ :
1 medium density, very moist, with up tp - o
- 1/4" oval shaped light blueish grey - | ML

a

silt mottles (fill).

© 4 SILTY SAND, blueish grey, fme
. 16: grained, medium density, well graded, -
; very moist, minor clay and trace wood .
- and coal partncles e

10/7/8/12] 2.0'/2.0° 55-2

RN ENEN

~N
i
=

@
14
)
o

©
1
©

O

T
n
o

R0 E PN | 221512 i.a;/é.O'

o
-
lllll!lll
_ 17, B
T
W

N
N
|
N
N

N |
w
| 4
N
w

r
N

SANDY CLAY, light grey, high - .
‘plasticity, soft, very moist.

Illllllll‘lllll

(9]

(&2 I

| 3ras58 | 20720 Ss-4

ST

(o))

n
o )
vai e by g

N
~

o
~

CH{"

N
®
 :

©

i'lllllll~i_l!'lll

o
w o
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| varess | 20720 ss-s| | e
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Dnlhng Log, contmued

Pro]ect Name - .-~

.|Project No. -

08 94037 02

. |Boring Number

'] Omaha Public Power Dnstnct - North Omaha Nebraska

"MW-5

Borlna Location Description

L .

Boring Location
| NWi/4 NWi/4, S

Wi/ 4, NW1/4

Sec 27

T75NL RI3E

Page

3013

| pepth

E part of the snte next to Missouri Ruver

In

" Feet Description

Blovf.
- Count

| uscs

Class. Réc;oiéry

‘Depth

“in
Feet

PID
(ppm)

Sample
No.

W

w. W
e

N w

e ))

Il.l‘ll.l~l.l lvllllvlllll‘l

ll I!I‘L

plasticity, soft, very moist.

w
N

"

w N

nH

SANDY CLAY, light grey , high

112/2/3 | 2.0'/2.0

ss-5| ..

CH|

(6)]

-

TOTAL DEPTH = 35.0 Feet

W
0) B

~

w
-©

ny sl o
lli-|1|||||'|1|_|||||4|'v||||'||

N
L

11

N
(0]

i
1 : .
i ;
; !
i

1'.

1.

S
i
i

T "x\\\\\\\\\\\\\.’

w
@

LW
N.

w
||||||||r|||.|||||||

w

a .

38

" Remarks L '

Advanced augers to 35. .

Pulled Augers. Borehole ogen
to 34.5'. Back{liled borehole

‘With sand to 30'. Well
installed 3:00 PM.

~ SCS ENGINEERS

Kansas Citv. Missouri o




MONITORING WELL CONSTRUCTION RECORD

Project Name

Omaha" Publlé Power D(Stl’ICt - North Omaha Nebraska

Project Number

08 94037.02

Well Number

MW-6

" [Cocation Description
NW of Western Bottom Ash Pond

Location .

NW1/4 SWI/4,SE)/ 4 NEi/ 4 Sec. 28 TTSN.RIZE

Tolal Oepth (Toc)

34.01 feet ‘

Ground Surtace Elevation

.~ |Marker In Concrete Well Pad EL

Boring Locatlon Coordinates

| 571097.1 North -

2751940.2 East

|Date Installed

03/08/95

"I SW |.=:®]

1.999.6 1t above NGVD -

7 . ‘
L L : L

S
]

Ground Surface (GS)

—

"2 ft chcralel

ol 0

L X

/3.0 ft Bentonite Pellets.

.
12.96 ft 10-20 Sllica Sand —-

13.0 ft Bentonite Chips

25 AR NN\ ey R

V. .-

y 4
-

b WA W W ! 4

SEAAANNNN\\\N\\\\ e

66' PVC End Ca

- g —
. Borehole
. Diameter

- 24.03', 2" dia. Sch.40 PVC Riser ——

Vl‘

8.32', 2" Sch.40 10-slot PVC Screen>je—

: i

i ;

¢

- i
N 1
o .
o '
a .

Elevatién Top of Well Casing:
‘Elevation Top of Well Screen:

- Elevation B_oI. of Well Screen: .

- Total Depth of Boring: -
* " Total Depth of Well: - -

o Well Casing Above Gs:

1002.65 1t above NGVD
078,62 ft above NGVO .

-989.30 ft above NGVD’

30.06 ¢ below 6S

©+ 3.08 feet.-

310 ft below 6S

“SCS ENGINEERS
B Km th. Missouri -
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S DRILLING LOG

Project Name - ) Project Number Boring Number L
Omaha Public Power District North Omaha Nebraska _ 108g4037.02 MW-6
Boring Location Description o L Boring Location . - . Page )
NW of Western Bottom Ash Pond _ | NWI/4 SWI/4,SE1/4.NE1/ 4, Sec 28 T75N RIBE ¢ | of 2
Ground Surtace Eievation - |Top of Well Casing Elevation . Boring Location Coordinates . "|Total Footage - -
999.6 ft above NGVO (surv.) [1002.65 ft above NGO (surv.)| 571097.1 North - 2751940.2 East 1 - 3.0 ft.
Driling Method (s) . Borehole Size | OverbwoenFoolage | Bedrock Footage | - No. Of Samples | No. Core Boxes | Oepth to Water °
- 61/4" ID HSA 8" 1 31.0 feet _Ofeet.- | None - | . None - See Remarks
- |oriiing Co. ‘Layne, Inc, Omaha, Nebraska zor_mer (s) Lyle Porter, Rick Keith
Dritng Rig Acker Soilmax 80 Truck Mounted : o |33 ot spiit-spoon (standard penetration test) -
|oate startes 03/08/95- Date Completed 0‘3/08/95 . " |Fleld Observer (s) Carmelo Blazekovic ‘
Depth. : - ool - |pepn| | - o
in - : : .« .- 1] USCS |- Blow | - : In |Samplej PID | R
Feet | 3 . Description - || Class. | Count [Recovery| Feet| No. | (ppm) " . Remarks -
1 SILT, medium brown, medium to loose, - B R R 1 o o
i ﬂ(lOlS)t non- piast:c w:th mmor clay ' - . i . 1. '| stertatiooo -
4 (il . A o 31 b P
- Do~ T N N B S R A b IR HSA = Hollow Stem Augers -
] Lo b 1 1+ | | Nevo = National Geodetic
. Lo ‘ . o I - Vertical Datum, .
L ‘3_ ’ H 3 .
4"-'_sfff “medium brown, loose, wet, - B A 4 T
] non-plastic w:th mmor clay and trace ' R
] fine sand (flll) ' ]
5- | 5
] L ] :
6 |erajar2| 1872.00 | 6 s5-1
] i S R o
7 1 {m 7 -
. s ] \
8 ;' | 8-
. 2 ? l . :
10— : 10
11 ) asmz |aee| ] ss-2|
. ]
. 12—_' 12
14 14 7

SCS ENGINEERS
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Drnlhng Log, contmued

§ Prolect Name B . . Prolect No. Boring Number )
"] Omaha Public Power Dnstnct - North Omaha Nebraska : n .08 94037.02 MW 6
Boring Location Description ) ' |Boring Location - g ‘ _|Page }
NW of Western Bottom Ash Pond ! ‘| _NWi/4.SW1/4,SE /4,NE|/4,Secza T75NR13E 2 2 of 2
Depth | .- Co : B | Depth o o o )
in | .- o LT USCS | Blow. | - ) Sample PID ST
Feet R Description” L QIass. Count  |Recovery Feet- No. | (ppm) | - Remarks
4 SILT, medium brown, loose, wet. ' ‘ T
. ..3 non-plastic with minor clay and trace ]
- o finesand (f:ll) , . -
15— : 1 15
16 2/114/10 | 19'/2.0' [ 16 s5-3
o I'T:EZ?E?'S'I'L'T"b?aiﬁ'ﬁléaﬁ;a"f"f"i" | ]
17—  consistency, very moist, medium to e A7
- J. low plasticity with minor fine sand. " | N
18 ; 18-
19 gl 19
204 ) 1L 20-
-] SAND, yellowish brown, fine grained, - |~ -1
_ - - loose, wet, well graded, with minor silt, : [*.54 ¢ | i 1 J
- 21— mostly quartz with rock grains. ] | 2rersis {20200 | 21— ss-4
= e @ L -
22 o, 22
- [ IRy . o
e o 1o e ]
,’ : _vo'..- ¢ R :
23': - ..--..: 4 23_
] o | 1. -
- T .....- : -
- o . !" -
24— . e 24—
= o o | ! -
. - ;...: ‘ -
i e N
25 S 25+
- "‘ _.‘_o: ' . o
e L SIS PO LT I SY ISR DU
- 26— SAND, bluish grey, fine grained, loose, Jo+.| | 2/2/172.| 2.0'72.0'| 26— ss-5|
] wet, well graded, with silt and minor -~ " |, el ! ; ] -
1 clay, mostly quartz and rockvgrains. ‘ . o -
»27_: A o L ‘ 27 -
284 28]
28+ 204 | " Installed monltoring well 12:00
‘ - 1 . pm. }
30+ » | 30
4 TOTAL DEPTH = 31.0 Feet o N R ]
31 , BE
SCS ENGINEERS

‘Kansas City, Missouri. .
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MONITORING WELL CONSTRUCTION RECORD

Pro]ect Name

Omaha Public Power D:strxct - North Omaha Nebraska

';.-,Lw~—~--~' |08 94037.02°

Prolect Number

}'eﬂ Number . Mw 8

Locatlon Description
East of Eastern Bottom Ash Pond

.~ |Location

NWi/4, SEV/4, SEl/4 NE1/4 Sec.28, T75N RI3E i

| Total Depth {(Toc)

32.04 'feet

Ground Surtace Elevation

- |Marker ||1 Concrete "ell Pad El.

5711!2 4 North

Boring Location Coordinates

2752406 5 East

Date Installed -

03/07/95 _

| 1000.3 1t above NGVD

Ground Surface (GS)

P':

MLl [Ho

SN; R .'—.25‘

110 t Bentonite Chips -

|
<

e

13,65 11 10-20 Silica Sand —

3.0 ft Bentonite Pellets -

rosssssef] |

RS

r 4

N1

_\\\\{75’7'3 i}

A W W . - 4

 g—,

1257575 \\NNAAA AN\ RN

| YA

- B ‘A -—

" Borehole

‘Diameter

62 PVCEndCap =~ o -

22.83', 2" dia. Sch.40 PVC Riser

49", 2° Sch.40 10-slot PVC Screen %

El‘eva"tion"T.gip of Well Casing:
Elevation Top of Well Screen:

Elevation Bot. of Well Screen:

,v .‘ATotal Depth of Bonng
‘ Total Depth of Welk

“Well Casing Above Gs:

- 980.78 ft.above NGVD

o 300 ft below GS
. '29 65 ft below GS -

'3.20 f_eet -

1003.50 1t above NGVD

87127 1t ‘above NGVD

. SCS ENGINEERS
- Kansas mv. Missourl -

- Woltl
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DRILLING LOG

Project Number

Borlnq Numbeer 8

Project Name . v
Omaha Public Power Dlstnct - North Omaha Nebraska 08 94037 02
Boring Locatlon Description : ' Boring Location . |Page
East of Eastern Bottom Ash Pond NW1/4,SEI/4 SEI/4 NEI/ 4 Sec.28, T'/‘SN mas ] of 2
Ground Surtace Elevation Top of Well Caslnq Elevatlon Boring Locatioh Coordinates - . Total Footage .
1000.3 ft above NGVD (surv.) [1003.59 it above NGVD (§UIv) 571112.4 North  2752406.5 East ' 30.0 ft.
Orliing Method (s) - “Borehole Size Overbwrden Footage | Bedrock Footage | No. Of Samples No. Core Boxes | Depth to Water
. 61/4" ID HSA , S A 30.0 feet Ofeet’ " | * 'None’ None " | See Remarks
JOriling Co.~Layne. Inf:, Omaha, Nebraska - : " - Driter (s) Lyle Porter, Rick Keith L
Orling Rig Acker Soilmax 80 Truck Mounted : gggglgr' Split-spoon (standard penetration test)

- Date Started 03/07/95

Fleld Observer (s) Carmelo Blazekovic -

~[Date Completed 03/07/95
Depth o Depth| - . | . . A
©in o USCS .| . Blow |- _in- |Sample| PID S
- Feet . Description . - , Ciass. | Count -|Recovery| Feet | No. | (ppm) Remarks
- -] SANDY SILT, dark grey, loose, moist, - 7 1 - oo
. 4 with minor clay, mostly cinders and : - Start at 12:45 p.m.
1 - coal particles with silt (fill); -" - o _
22 24
3 34
44 4
54 5
_I"élﬁb'y’éfff “dark grey,loose, wet, 22030 1oz | ] s
: 6_' with minor clay, mostly cmders and . . o .6 .
{ coal parhcles withsilt- (fill). - . Co
. ] T L Hammer Douncln‘g. at 6.3
7= | T
-84 8
- 9—:_ 9
10,—_ -':'10‘ .
B ST 'Er'o'w?n's'h'ér'e'y',]aés'e"Je't'LTtE" 3
o me cla d min ar and : R B i PR
11 S5 c'ey and minor coarse san 4212 | 2072.0°| 1 ss-2
124 12
134 13-,
14 HilI N 114
SCS ENGINEERS




Drrllrng Log. contrnued

_JPraoject Name ' Project No.-- " |Boring Number
Omaha Public Power District. = North Omaha Nebraska 08 94037.02 MW-8
_|Boring Locatlon Description i Boring Location Page : . ) . .
East of Eastern Bottom Ash. Pond j NW1/4 SE1/4 SE /4,NEI/4,S!C28 T7SNRI3E 2 0t 2
Depth ‘ . y N ' Depth N B
1 uscs "Blow o Sample|] PID - . :
Feet~- - Description 1| | Class. | Count |Recovery Feet No. | (ppm) Remarks
4~ SILT, browmsh grey, Ioose, wet with -
.~ ] some clay-and minor coarse sand )
R b (ful) v i , 1
15 B
oy :f»-_(:EZ?E?'s'fL'T"(éﬁJvTJrrT)'Zr%FE b?é\},'f';— e ]
16—_ soft, moist, trace plastlcrty. wrth some . iV2/s72 | \7°/2.0" | 16— SS-3
L fmesand ‘ . : I
17 17
184 ” | 184
19 19
. ] SAND, yellowrsh brown, fine grained, A 7]
20+ wel graded wet, mostly quartz with ’.'.'; 20
"~ 1 some rock grains, trace silt. - A ST
AR N : : : o v ‘ 1
. - i X% e AR . ol _‘
S 21-—_ el - [a3rers | r2v20m | 21 ss-a
C B v e s SRR
S R ]
22— o 22
L : ."..: . :
- e, i
. - i .0'.- -
23— o -] 23—
- e ST
] AR i
e N
24— N 24
] o, -
3 el ]
254 s e 25
: T o . . -1
: 7] . -'.: . N
264 el [vvars | 20720 26— s5-5
:' -v '.-.'- -. -
27 : S.'_.... 27— Installed monnorrng well at
0T 1o o0 y |45 pm :
R xy . . .
R - _"..- . R
B 28—_ ..,..': 28—-'
o - " .. . o - -
- .‘ ] _-.‘,.' ]
29 ks 20
- o . ) 7]
. : p‘.: o :
1 R S
e 30
] TOTALDEPTH = 30.0 Feet -~ R
31 : 31 1

'SCS ENGINEERS

. Kansas City, Missourl



MONITORING WELL CONSTRUCTION RECORD §

Prolect Name o : . |Prolect Number et Number :
Omaha Public Power D:stnct - North Omaha Nebraska : . 08 94037 02 . Mw"'g -

Location Description . Location, . : Total Depth (TOC)
‘L W of tly ash disp. area, 40'W of Pershing Drlve SWI1/4, NWI/4 SE1/4, NE!/A Sec 28, T75N RI3E B2. 55 feet

- |Ground Surtace Elevation - |Marker in Concrete Well Pad EL  |Boring Locatlon Coordinates Date Instalied

1027.1 1t sbove NGVD : : ‘ ' 571108, 4 North 2751564 3 East . 05/0'4/96 :

Ground Surface (6s)

T

A
LJ
—~

- Elevation Top of Well Casing:- . 1028.47 ft above NGVD

'_Eieyation Top of Hell Screen:  074.24 ft above NGVD

&
. _.3 ft Cbncrete

‘Elevation Bot. of Nell Screen: ~ 984.75 ft above NGVD

-0

|

- .Total Depth of Bonng . 833ttpelowss

L
o

cL Total Depth of Welt - 83.3 ft below GS -

L .i'NeII Casung Below BS: . 053 teet

o5

4
o .

- 47.12 ft Bentonite Chips
52.63', 2" dia. Sch.40 PVC Riser

sC

N NN

LT

L ln' TL '4,;-' LA g
o

MAl LI
—45 .

kso -

B NN NN AR NNN RN RRANNSNNG

[ - T

S ANAARANRARNA NN RN RRARANRAANNNNNNAN

l.
oo _ _
: 9.49', 2" Sch.40 10-slot PVC Screen - -

SM |-
MHH s

-
.

{sw

0.53' PVC End Cap -

ts [T

| ‘3.8 tt 10~20 silica Sand fe——

)
i
|

“ ~ Diometer

SCS ENGINEERS
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DRILLING LOG

“|Project Name
Omaha Public Power Dustrrct - N

orth Omaha ‘Nebraska

Project Number

08 84037.02.

Boring Number

MWQ

Boring Location Description

Boring L

ocation

Page .

W of fly ash disp. area, 40'W of Pershing DI’IVE SW1/4, NWI/4, SE1/4, NEI/4, Sec 28 T75N, RI3E '» | of 4 ‘

Ground Surface Elevatlon Top of Well Casing Elevation Boring Location Coordinates : Total Footage . .

1027.1 ft above NGVD (surv.)” J1026.47.ft above NGVD (surv.t 571109.4 North 2751564, 3 East - 63.3 ft.
Oriiiing Method (s) Borehole Size | OverbwdenFootage | Bedrock Footage | No. Of Samples .[ No. Core Boxes | Depth to Water
6 1/4" ID HSA - 8™ 1 61.0 feet 2.3 feet . None None See Remarks

Orlling Co. Layne, Inc, Omaha, Nebraska -

4

_|ormer (s) Rick Keith

Druuog Rig Acker Soilmax 80 Truck Mounted

Type ot
Sampler

Continuous Soil Sampler (CSS)

Joate Started 05/03/96 :

Date Completed 05/04/96

Fleld Observer (s) Carmelo Blazekovic

Depth- R : Depth o
in . - . ]l usCS | Blow . : .in |Sample| PID . Lo
" Feet . 'Description ~ 7 ;| Class.. | Count. |[Recovery| Feet.| No. | (ppm) - Remarks
: SILTY CLAY, dark gray, soft, morst // i . 1 . Co :
i hlgh plastICIty some roots oo / l’ ] Start at 2:00 P'f": .
1-] - ‘ : %CH 1H. | Hsa ='Hollord_Stenr Augers. - -
2 . . / _ "2 NGVD = National Geodetrc-
2T Clavey SILT orange brown soft , // 1 SRR R | Vertical Datun -
7 moist, low plasticity. L / 4.2'/5.0° “Jess-1f - o
44 Z . 4
] R ZaE o]
5 ey % =R 57
6 % .. Pe
R : _f % ) Naess0| - Jess-2
' - Y . ‘ ‘ 8_‘ o
. 8 . CLAYEY SILT, grayish brown, damp.* ok %CL : ]
] soft, low plasticity, some roots = / ]
SN o ‘ 1
4 R ZEB 14
124 . Z .t 50750 | 12—-{css-3| -
13 7 ud
14 1 // i 147




Drnllmg Log, contmued

Project N

ame '

Omaha Public Power Dustnct - North Omaha Nebraska :

{Project No.

08 94037.02

Boring Number
~ . MW-9

Page

Boring Location Description _ |Boring Location } _ : .
Wof ﬂy 3sh duso area, 40'W o1 Pershma DFIVP SWi/4, NW/4, SEV/A, NEI/4_Sec 28 T75N, RI3E 20f 4
Depth | | uscs Blow o Ot | sample| P10 |
, - : 1 Blow | - - n [Sample S
Feetv . © Description . - .| Class. [ Count |Recovery| Feet | No. | (ppm) Remarks
‘ 1. CLAYE_Y-SILT, grayish brown, damp, - : :// e 1. » . » ]
..~ J soft, low plasticity, some roots. - = . . / R 50450
153 S / 15
16 7ZRE 16
7 e o
1 Z e 3.0/5.0' '_':css-~4
S VA | o 18]
- 18 e SILT reddish brown soft very moist, .. / - -
| ] low plastnc:ty . Z | ]
19 | 7 L
20 Z 20~
215 - ? 2k 215
S 3 / S| |aovso|  Jess-s|
23 % e R <
24 / - 249
N e e o e o o > = .~ - = - - — - —— — ‘A ' -
25— SILT, brownish gray, soft, very mmst % N 25
o] Iow plastncnty / 1 -7
26 - é 26
3 S ual 27
LT N / 1 50/50'|  Jcss-g|
28 Z EE T T
29 % 29
.4 CLAYEY SAND, reddish brown, medium // e P
30: grained sand and clay mixture, loose, - / : 30
- J very moist, poorly graded o V. sc| . R S
-] o AT 5050 | . Jess-7
31 1 L // 317 :

-SCS ENGINEERS

. " Kansas City, Missouri



Drlllmg Log,

ontmued

PIO‘ECt Name

‘Omaha Public Fower Drstruct -

Nor th Omaha Nebraska

Project No.

08 94037.02

Borlng Number

MWQ

~SCS ENGINEERS

Vanene Nltv Mieenuri o

Boring Location Descrlptlon ~{Boring Location . - . Page )
W of flv ash disp. area, 40 W of Pershmq Dnve SWi/4,_NWI/4 SEI/4, NEWA. Sec 28 _T75N, RI3E ‘ 3 of 4°
Depth - * |Depth| - - ) o o
in - . - USCS | Blow - | in |Sample] PID [ . g
Feet - Description: - Class. Count |Recovery| Feet { No. | (ppm) Remarks
7] CLAYEY SAND, reddish brown, medium - // ' B
-+ 4 grained sand and clay mixture, loose, " / Sl S
'32'_' ' very moist, poorly graded.’ L : / ' 32—
33 ‘ % . 5050 33-css-7|
adl SRR 72 |
_ 7] SANDY CLAY, brownish gray, very -7
© . -+ moist, soft, high plasticity, fine and ~
= 35_: medium grained sand and clay 35—
T 'mlxture : 1
36 36—
37 SANDY CLAY, blueish gray with 314
- reddish black _lamlpae, .soft, very o 5.0/5.0° ] css-8l
] maist, high plasticity, fine to very fine.. . ]
38— sand and clay mlxture some rootlets,” 38
] f,foul odor : : R
: = IR
] .
38 39
40 40-;
41 MH 41—
42 | 424
-1 s0/50') - Jess-e| -
437 43+
44~ 447
454 45~
46+ | 46
o 507501 ’»fc'ss—m B
471 47'__
48 1 48




Dnlhng Log, contmued

A tan tinan.

-SCS ENGINEERS

 Kansas City, Missouri . -

Project Name - ‘ S - |Prolect No. . Borlng Number
Omaha Public Power District = North Omaha, Nebraska .~ . 08 94037.02 MW 9.
Boring Location Description ) _Boring _Locatlon o B . Page .
W of flv ash disp. area. 40 W of Pershuno Dnve SWI/4,_ NWI/4, SEI/ 4 NEI/4, Sec 28, T75N, RI3E 4091t d
Depth : : ' -} |opepth| , : '
in - L : ‘USCS Blow . in " |Sample| " PID S
Feet _Bescription , Class. | Count |Recovery| Feet | No. | (ppm) | Remarks -
] SANDY CLAY, blueish gray with ' S ]
.+ ‘reddish black laminae, soft, very 1 S 4 »
4Q—] moist, high plasticity, fine to very fine ‘|s0/50 | 49-dcss-1d -
. .7 sand and clay mnxture some rootlets, o ] A
B foul odor.. o
.50 _ 50—
] MH ;
514 | S
527 | S s
] 5.0/5.0 Jess-n
53] saND, gray, fine gralned loose, wet, 1 B 53
T poorly. graded C Jfsm| ]
54 ‘54—_
~ 7. SANDY CLAY, gray, soft wet hlgh g ]
R plast:cuty : v MH R
55 _ Ll 55—
.. 7 SAND, gray, medium graxned wet To. -
4 loose, well graded : KL -
; 4 ® - -
56—--—--------—---~--'- ------------- — .+ o] 56—
-~ ] SAND, blueish gray, fine grauned o ) N
4 ‘loose, wet, well graded. A .
5794 R I R I
S NP A R I 5050 . Jess-1gf-
58"*"“"“"""'""“"“"“f.*'-'-.‘-. SW 58— Quit -drilling at 6:40 pm. Wil
. ] SAND, dark gray, medium gramed Cofeed - - install well tomorrow‘.‘
4 loose, wet, well gradea I - ‘ o
“1 ' - '...~ ‘ -1 .o ‘ .. ] ) ‘ . )
5G4 {® 59— 05/04/96 Start @ 830 am.
- o @ . - P L . .
. . ..'.- A R - coLT
- o] -
an o ) - 1 -
60 vel 60- Well installed 1:00 am.. ..
. i) o ) R o S
R X2 .
Ce - [® o -
6l = 61
-~ ]  LIMESTONE, light grey, weathered T N
.4 weak. , HEr ]
. -y . l . . -
62— I 62—
& I " -
o ,‘[LLS -
634 - 839
B4 TOTAL DEPTH = 63.3 Feet 64—
65 ] 65 -




| _ MONITORING WELL CONSTRUCTION RECORD
Frolect Name v ' T = : } Project Number Well Number M - 13
~maha Public Power D|stnct = North Omaha Nebraska -' 08 94037.02 -
Total Depth (TOC]

" lon Description o |Location
of Ash S+Dra.¢\€ Bolding el svli, vk NEW seczs TSN /?;3F | 30,0 foay
'|Ground Surtace Elevation |Marker In Concre&' nell Pad EL. |Boring Locatlon Coordinates - Date Instaledq

1,02 1t avove nGvO NA - 572601, 32N, 275273033 £ T o4z

=
,{

)
7
L-
>
-
[

v

] : Ground Surface “(GS') B

Z
Z
—

Elevation Top of Well Casing: /001-91" 1t above NGVD

.

- Elevation Top of Hell Screen; §84:02 1t above NGVO

* Elevation Bot. of Well Screen: - 969,071t above NGVD |

2. 01l Cdnérele

. ,T‘otal Oepth ~of‘80rin’g"‘ : 30 o 1 1t below GS
Total Depth ofHell - 3o, 0 "1t below Gs _

. Mell Casmg Above GS ; 2 83 feet '

9 11 Bentonite Chips

5.

— 2285, 2" dia. Sch.40 PVC Riser -

NN

|
NN
S NN\

LN

/2.] 1t10-20 Silca Sand

I

: }< 100", 2" Sch.40 10-slol PVC Screen AJI‘L —

g
. Borehole
. Diameter :
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Tooane

T DRILLING LOG

. catlon Description

bolect Name Project Number Boring Number N\\A/ - 3
)r " 3_Public Power Dlstrlct = North Omaha Nebraska 08 94037 02 ‘ Y :
V Boring Location Page - 0? ’L

N ot Ash S*{-efcxc\e gur\d.lv\c

NE'ly sw'ly NeSY m Sec 28, T75, mf

ound Surtace Elevation Top of Well Caslng Elevation

_7‘1, 07 ft above NGVD [surv.)

f001. 1 tt above NGVD (surv.)

Boring Locatlon Coordinates

§72809.32 N 2752986 . 38-£ -

Total Footage

30 of+ -

Orliling Method (s) . - Borehole Size

Qverburden Footage

Bedrock Footage | No. Of Samples

No. Core Boxes

Depth to Water

6 1/4" ID HSA 8" - 30.0 %Y o ft None’ " None "See Remarks -
. Ming Co. Layne, Inc, Omaha, Nebraska ‘ ' Drure_r(si Lyle Porter.
ing Rig. Ackef Soilmax 80 Truck Mounted : ;ggg,;’ Split-spoon

Date Completed 0 4/12, | o]

Fleld Observer (s) Carmelo Blazekovic

. te Started 04‘{{?_]0" V

epth ' Depth| | -
in : TR USCS Blow - o in |Sample{ - PID . .
“eet " Description’ ‘Class. | Count |Recovery| Feet | No. | (ppm) “Remarks
.' 1 :5\‘—'( MfiLWV\ bn;_.n A sn‘—‘l" Mo | . :
‘ '1-5 W\Dl!’-l’ mnplashc N,J-ln S I—E
:‘ ) . Mnﬂor C|47 a"ld ?’Yﬂ /E ({:7 “) :' :.
34 3_:
X e e
| S\LT\b\uug\,, gravy, so b, |ME |
: 6—: Y\onplh&ha /ha's\' thL« Miner _ 4‘,5':
v i ) gano{ Mﬂl ">vw-t 5. “' (L.l” :
-89 8
8 o]
K R 0
1 Swr, Jre€nsn sray so?--{- ML | -
13 romplshic megk, with | .
J inoy sand and ;.lL (4,)1) -1
REE 12
133 1]
14 1 14 ]




Drullmg Log, contmued

' Pro)ect Name " |Project No. . . Boring Number

| omaha Public Power District = North Omaha, Nebraska | 08 94037.02 W-13

- ! tion D pti : Boring Locati .
v:r/r\? P ozgrseﬂcrpso-?w%e Bw\dl“‘}' 5 J'jrﬁnfq ?3'«" Vel ylqu SECZST TsN R/SEP"E 20f2

' Depth Depth| -
in uscs ‘,Blow’ Sin Sample PIDA

Feet. | - - L ‘Déscription S - | Class. Count |Recovery| Feet No, (ppm) ’ -Remafks'

- — . = == ] 15—
] CLP("{r.\ Sll-! ) |\5h‘— br\»ﬂl ImL A ]
‘16'; Sobk ) v(“'l moist oo R R ',15—:  S
-1 Plkﬁ’nc&v‘ ‘H‘AU- (’M-L Sand L 13 : -

09— L | 20d S T
i A:- SArD L A Med"w:"ﬁ“"l clswo oo ] l'wer ar zo #4.-
B Y T I O e

\,..nun : M\/\U(‘ s\\l' ] :
o 2]
24

5-

26 - .
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l
I‘17

eed o e
? .)’11_1"1 cz—ny ‘S(“'?n 5\,(.(_ Mongl- H\L : R

B TbTﬂL_bEPTHQ 30,0 H.. o e
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W

MONITORING W

ELL CONSTRUCTION RECORD

Prolect Name

Omaha Public. Power D|struct - North Omaha Nebraska

|Project Number

Well Number

Mw-)S

T Sw ek
“16round Surface Elevatlon

' ocatlon Descrlptlon

€'l W o Gwm\sé

08 94037.02
Location
ANl Ml 55/{ ,/(/-,Sﬂzg TISN z/:nE

Total Depth (TOC)
/5

feet

Marker In Concrete Well Pad EL

Boring Locatlon Coordinates

100Z,40 tt above NGVO

A

571'747 b’é/\/ 2753131 9. s

.- Ground Svu}face' (6S) - :

/.0 1L Concrele

240 {1 Benlonite Chips —————

- 12.0/11'10-20 Silica Sand ——

v
L"
7
-

A
ra
i

EIN\ANTNNUNANNNAUNN NN\

I e

r\\\\\\\\\\\\\\\\\\\\\\\\\A\\J”“

Borehole

o ‘Dlameter

-7 577, 2" dia. Sch.40 PVC Riser -

k- 70,07, 2" sch.40 10-slot PVC Screen H«—

Elevation Top of Well Casing:
"“Elevation Top of Well Screen:

: _Elevation Bot. of Well Screen:.

" Total Dep‘th,of Boring:
o Total Depth of Well: .»

) Nell Casmg Above GS:

50
4 .‘/s_fo;

| DaIe InstalledJ, b{ o ,

/QDS. 39 1t above NevD |

9978 1t above NGVD

feet -

G804 1t above NovD

Tt below GS

ft belnw GS '
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DRILLING LOG

|Project Name

Project Number

.| Boring Number

Omaha Public Power District = North Omaha Nebraska 08 94037.02 wW-15
~g Location Oescription . . Boring Location Page ° , Ir Z
OR' dvamo\%e ) ot

J ot toal pile W

‘ éfound Surface Elevatlon
100780 {t gbove NGVD (surv.)

Top of Well Casing Elevation -

J005. 39 {t above NGVD (surv.]

.{Boring Locatlon Coordinates

NEYu ol o2 NE Vg See 28 T')srf RIBc

571747, 66 Ny 2753131 9/ £

7+ |Total Footage /5.0 F‘»L

Orliing Method (s) .

Borehoie Size -

Overburden Foolage

Bedrock Foatage No. Ot Samples |

No. Core Boxes Depth to Water

" 61/4" 1D HSA N 15.0 &+ 08 | Nonme " None * .| See Remarks
Driting Co. Layne, Inc, Omaha, Nebraska Oriiter (s) Lyle Porter,
Oriing Rig Acker Soilmax 80 Truck Mounted. _ - ;;gglé’: Split-spoon »
~ |oate Started 04—{1& {o, . |Date Completed 0%}6/0/ -~ " |Fleld Observer (s) Carmelo Blazekovic .
Depth [ .« .7 * .| Depth| ‘
Coin ) S USCS Blow | in ~|Sample! PID oo
Feet Description Class. | Count -|Recovery| Feet.| No. | {ppm) Remarks
4 GrrvEr . 6P ] ‘
43 SHND';; 5\1;;",‘ \ M e s ]
s taht 4 “\‘ e ]
] loosc moist | ash with SRR S
24 C,Mo\&fs wrdk o Gew ﬁro.mg 1 2
o a . 0;'( Ca:a.\ C—.§\> ’ .,:-
. 3_: ';3_-.
4] 4]
C ] SANDV sILT, \ajv\‘r gvew, | ML . | a 5 F
69 wek ) 08\ w'-JrL tlndervs - | 6
s P wwL a Qew mms (X ]
74 Coal (M) T4
8 8
) 10
10 - D
] -
4 o
IS i
~12 12
134 i34
14 + 14 A




T

| Drlllmg Log contmued .

. |Project Name ) ] .. . [Project No. ‘| Boring Number
Omaha Public Power District - North Omsha. Nebraska - .~ | o8 94037 02 , Wois
BZ’,’(’,?, L°§§“°Sf§f°"f;§c{'bl{w; ot dramaﬁe o f,‘;’?}‘fﬁiﬁ/f,“"s“s%, NEl) SEC 28, 7‘75»/ )?/3;, Fege 7 ok Z
Depth | ' e o ' © e |oepth| . ' .

in o o S -USCS Blow: . .+ | in. |Sample| PID | . . . .
Feet' | . Descrnptnon R Class. -{ Count Recovery| Feet:| No. (ppm) | - - - Remarks
.:‘ 51\-MD‘1 SIL T, \ight jft’y Joose, - _ ] '

3 welr A with cindevs and. "-'ML o !

' ,15——\Q (-e.w cjm\/\g oF Coal (F'“\ N ' 15
1 o ePTH 150 FF ]
164 ;-,-T».”“,'?. R 15

17 7
184 18
194 19
20 20
21 21
224 22
235 23
247 247

25 253
26—— Co6—]

274 g
284 28]
294 29
304 30
317 311




WELL 05027041 NORTH OMAHA LOGS.GPJ TERRACON.GDT SH707

CLIENT

SITE

The stratification lines represent the approximate boundaries
between soil and rock types: in-situ, the transition may be gradual.

3.7

14.5

LOG OF WELL NO. MW-17

Project Manager
OPPD
North Omaha Station
Omaha, Nebraska

Coal dust at surface
LEAN CLAY, trace sand
Light brown

996
LEAN CLAY
Brown

2 inches of sandy lean clay at 4.5 feet

Light brown-light gray,
wet with ferrous stains

very soft, mottled,
from 7 to 13.5 feet

Light brown, moist with ferrous stains 13.5
to 14.5 feet

3 inches of light brown fine clayey sand at
14.5 feet

LEAN CLAY with very fine sand
Brown-gray

Moist

985
15

Continued Next Pa e

WATER LEVEL OBSERVATIONS, ft

WL

Y18

wo ¥
Y

Tlerracon

Pa etof2
Mike Reif

SAMPLES

w

o

c

SS 6

ND

* ND indicates a reading of less than the field detection limit
of one (1) part per million (ppm) isobutylene equivalents.

BORING STARTED 5-10-07 10:20
BORING COMPLETED  5-10-07 14:30
DRILLER BC

JOB# 05027041



LOG OF WELL NO. MW-17 p

CLIENT
OPPD

Project Manager

age 2 of i«-
Mi!(e Reif

\

SITE North Omaha Station
Omaha, Nebraska

PROJECT

North Omaha Station

DESCRIPTION

WELL
DETAIL

\ GRAPHIC LOG

7418

SILTY VERY FINE SAND, trace clay

Light gray
Soft, wet, ferrous stains, and trace roots

112075

Yy 98158

g79| "

LEAN CLAY
Dark gray-brown
Moist with organics and ferrous stains

742325

SILTY VERY FINE SANDwith clay

Light gray-light brown
Wet, ferrous stains

- 1<l2s

9765 |

9745/

SANDY LEAN CLAY

Light gray
Wet, trace roots, trace magnesium staining

9605 "

DEPTH, f.

USCS SYMBOL

SAMPLES TESTS

NUMBER
RECOVERY, in.
SPT-N*™
BLOWS / ft.
WATER
CONTENT, %
FIELD VAPOR
TEST (PPM)*
SAMPLE SENT
TO LAB

TYPE

BOTTOM OF BORING
Note: Soil classifications were based on
visual observations made by the field crew.

P
S
b
|
|
o
Q@
Z
o
2
Z
=
a
Q
[
8
P
<

HS

HS

gl:he stratification lines represent the approximate boundaries
x|

between soil and rock types: in-situ, the transition may be gradual.

*NDin
ofo

dicates a reading of less than the field detection limit
ne (1) part per million (ppm) isobutylene equivalents

&] WATER LEVEL OBSERVATIONS, ft BORING STARTED 5-10-07 10:20 |~
5 K2 wo [¥ 1r BORING COMPLETED  5-10-07 14:30
- A v Er r acon RIG CME 75 | DRILLER BC
P WL LOGGED KAC | JOB# 05027041
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THIS BORING LOG IS NOT VALID IF SEPARATED FROM ORIGINAL REPORT. ENVIRONMENTAL SMART LOG 05157581 LOGS.GPJ TERRACON2012.GDT 2/4/16

WELL LOG NO. MW-18

Page 1 of 3
PROJECT: OPPD North Omaha Station CLIENT: Omaha Public Power District
SITE: 7475 Pershing Drive
Omaha, Nebraska
© [LOCATION - INSTALLATION DETAILS 22\ w| =
O |Latitude: 41.3333153° Longitude: Top Casing Elev: T |YE|E| & -2
T |-95.9525745° : E|xz| =] 5 %<
. we| g >
2 Well Completion: g (el s| 8 >
< (S}
o Surface Elev.: 1037.1 (Ft.)| Surface Mount e g i
DEPTH MATERIAL DESCRIPTION ELEVATION (Ft.)
LEAN CLAY (CL), dark brown, moist, Grass at surface -Concrete
-Seal hydrat — 8 2-,;]‘-_2‘,;3
chip bentonite -
25 1034.6 ]
LEAN CLAY (CL), with fine sand, gray, moist | 10 2-4-5-6
with oxidized mottles N=9
2-2-4-4
S 121 “N=6
| 14 2-2-5-5
becomes dry N=7
| 18 2-3-5-5
with trace black oxidized mottles N=8
-Grout portland—= 10—
bentonite grout
| 16 2-2-4-5
N=6
3-4-5-5
13.5 1023.6 20 N=9
LEAN CLAY (CL), brown, dry, with iron mottles ]
15.0 1022.1 15-] 16 2-4-_4-6
SILT (ML), gray to brown, dry N=8
_ 2-5-7-9
161 “N=12
19.0 1018.1 | 16 2-6-6-8
LEAN CLAY (CL), gray, dry, with orange mottles N=12
20
_ 3-4-7-7
181 N=11
23.0 1014.1 ] 18 3-6-7-7
LEAN CLAY (CL), red to brown, with red mottles N=13
becomes moist |
16
2-2-3-4
25+
The stratification lines represent the approximate transition between differing soil types and/or rock Hammer Type: Automatic
types; in-situ these transitions may be gradual or may occur at different depths than shown.
Advancement Method: Notes:
Mud rotary / split spoon sample hole . L . .
Hollow stem auger, 8.25-inch diameter borehole Soil descriptions are based on visual observations made by the
field crew. Actual conditions may vary.
Abandonment Method: See Appendices for explanation of symbols and
N/A-Well installed abbreviations.
WATER LEVEL OBSERVATIONS Well Started: 12/1/2015 Well Completed: 12/1/2015
N/ 33t while drilling
Drill Rig: 770 Driller: JM
15080 A Circle
Omaha, Nebraska Project No.: 05157581 Exhibit: --1




THIS BORING LOG IS NOT VALID IF SEPARATED FROM ORIGINAL REPORT. ENVIRONMENTAL SMART LOG 05157581 LOGS.GPJ TERRACON2012.GDT 2/4/16

WELL LOG NO. MW-18

Page 2 of 3
PROJECT: OPPD North Omaha Station CLIENT: Omaha Public Power District
SITE: 7475 Pershing Drive
Omaha, Nebraska
- %) o
8 LOCATION e CZ) w <
= ) ) g [aElr]| = w
O |Latitude: 41.3333153° Longitude: T a LT: w| K =2
T |-95.9525745° E|xz| =] 5 %<
wo g >
< | Eul s Q >
04 O |<» o
O Surface Elev.: 1037.1 (Ft.) = 8 g u
DEPTH MATERIAL DESCRIPTION ELEVATION (Ft.)
LEAN CLAY (CL), red to brown, with red mottles (continued) 16 N=5
4-6-5-6
7 181 N=11
| 14 3-3-3-3
becomes gray N=6
30—
| 1-1-2-4
14 N=3
HAVA 16 2-2-4-5
becomes wet N=6
1-1-3-5
35_ 18 N=4
becomes oxidized |
| 2% 2-4-4-5
becomes gray with black mottles N=8
becomes gray, trace black & orange mottles ]
] 24 3-4-4-6
N=8
40+
| 20 2-3-3-4
becomes gray with black mottles N=6
| 2-4-5-5
20| “N=9
3-4-6-7
45— 181 "N=10
7-7-6-7
7 181 N=13
48.0 989.1 |
LEAN CLAY (CL), gray, wet, trace fine sand
| 20 2-4-4-5
N=8
50—
The stratification lines represent the approximate transition between differing soil types and/or rock Hammer Type: Automatic
types; in-situ these transitions may be gradual or may occur at different depths than shown.
Advancement Method: Notes:

Mud rotary / split spoon sample hole
Hollow stem auger, 8.25-inch diameter borehole

Abandonment Method:
N/A-Well installed

See Appendices for explanation of symbols and
abbreviations.

WATER LEVEL OBSERVATIONS

N/ 33t while drilling

Well Started: 12/1/2015 Well Completed: 12/1/2015

Drill Rig: 770 Driller: JM

15080 A Circle
Omaha, Nebraska

Exhibit: -1

Project No.: 05157581




THIS BORING LOG IS NOT VALID IF SEPARATED FROM ORIGINAL REPORT. ENVIRONMENTAL SMART LOG 05157581 LOGS.GPJ TERRACON2012.GDT 2/4/16

WELL LOG NO. MW-18 Page 3 of 3

PROJECT: OPPD North Omaha Station

CLIENT: Omaha Public Power District

SITE: 7475 Pershing Drive
Omaha, Nebraska
- (%) o
8 LOCATION . oz IEILJ <
S = 5 ol > ;_’ w
O |Latitude: 41.3333153° Longitude: T s E [id =2
T |-95.9525745° E|xz| =] 5 %<
we| g >
< | =W Q !
o o |<n|=| O z
o Surface Elev.: 1037.1 (Ft.) = 8 % HEJ
DEPTH MATERIAL DESCRIPTION ELEVATION (Ft.)
LEAN CLAY (CL), gray, wet, trace fine sand (continued)
| 20 3-4-4-6
N=8
52.0 985.1 ]
SANDY LEAN CLAY (CL), trace organics, brown, moist
| 18 5-7-8-11
N=15
-Sand silica —= .
sand. 16/30 - 1
grade
becomes gray at 54.5 551 2% 2-’513;71-51 0
becomes dark brown at 55.5 |
57.0 980.1 | 14 5-8-11-11
LEAN CLAY (CL), trace sand, trace organics, dark gray N=19
58.0 979.1 Seal hydrat —
7 FAT CLAY (CH), gray pellet bentonite
/590 o78.1 | 6| 4565
LEAN CLAY (CL), gray N=11
60.0 9771 -
LEAN CLAY (CL), trace sand, gray _Ri — o 60
iser Pipe 2 .
diameter o 20 1-3-3-5
schedule 40 oy N=6
PVC. Flush
threaded to
PVC Screen
14 4-5-5-6
N=10
-Filter Material—
silica sand. 14 4-6-7-11
16/30 grade N=13
] 2 | R
-Screen 2"
diameter —]
schedule 40
PVC slotted 2-8-10-15
screen, 0.010" = 15 N=18
slot —
70.1 967 -
\ LIMESTONE* 0 | 25-50/0
[ 710 966.1 =
Boring Terminated at 71 Feet
The stratification lines represent the approximate transition between differing soil types and/or rock Hammer Type: Automatic
types; in-situ these transitions may be gradual or may occur at different depths than shown.
Advancement Method: Notes:
Mud rotary / split spoon sample hole
Hollow stem auger, 8.25-inch diameter borehole
Abandonment Method: See Appendices for explanation of symbols and
N/A-Well installed abbreviations.
WATER LEVEL OBSERVATIONS Well Started: 12/1/2015 Well Completed: 12/1/2015
N/ 33t while drilling
Drill Rig: 770 Driller: JM
15080 A Circle
Omaha, Nebraska Project No.: 05157581 Exhibit: --1
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IWIP Wells - Reg Print

Fee Paid: 0.00 HHSS Fee: 0.00
Well Registration or Area Permit DNR Cash Fund: Q.00 WWDF:  0.00
Billing ID: 53643
. Import Monitoring (Ground
g Nebraska On Line : ; 2
Source Status: Accepted Use Water i Owner ID 49927
. : X Decommission Registration G-
Import ID: 14550553852650 Status: Reaqistered Date: _ Number:
Well
Well ID: 241804 NRD: Papio-Missouri River ngtlzfratlon 2/19/2016
Last Change Call Up Last Change
hmcpherson _ 5 —
User: Code: Call Up Date Date: 2/19/2016
Owner:

Select Contact |

ContactID Type SegNum Begin Date End Date Name
Edit| Display 49927 Owner 1 2/19/2016 Omaha Public Power District, Delete_|

Contractor: Certificate ID FirstName LastName

39570 Michael B Reif
Drilling Firm: EmployerID Employer
petete | 159781 Terracon Consultants, Inc.

A. Well Location: NW1/4NE1/4 of Section 28
Township 16 North, Range 13 ( East E/W), Douglas County
B. Natural Resource District: Papio-Missouri River

Latitude Longitude
Well GPS Coordinates: 41° 19' 59.93" -095° 57' 09.27" i
GPS Required
Lat/Long DD 41. 1 -95.95258
. The well is: _ feet from the __ Section line and _ feet from the __ section line.
. Street address or block, lot and subdivision: Addr/Sub Div 7475 Pershing Drive Block No __ Lot ___

. Location of water use, if applicable (give legal description): NWNE S28 T16 R13E
. Well reference letter(s) if applicable: MW-18

Well In A Series

® Mo O

Well Part of a Series with Site Plan: Yes

Series # of Wells Reg Total # Wells Acres Acres Cert NRD Appr StartDate EndDate Comment Series Reg Num (External Source) Code Description Wells in the Series

244878 3 4 No No 12/1/2015 G-145159 DEQ Part of a WelllD RegCD  StartDate EndDate|
DEQsite 185656 G- 2/19/2016
plan for 145159
spill or 241802 G- 1/20/2016
underground 178704A
storage 541804 G- 12/1/2015
178704B
241805 11/9/2015
Permits
Aprvd Date(s) Aprvd Date(s)
Area Permit o _ SWater App Code -
GeoPermit - _ Industrial -
MWF _ _ Transfer -
WSP _ _ Swater Conduct Code -
HHSS _ Other -
HHSS PWS ID — ITN .
NDEQ NE 47

5. Purpose of Well Monitoring (Ground Water Quality)

Other Use _
Notes _
7. Replacement well information. V;ig((::s;sidered a replacement by NRD(WellID,
A. Is this well a Replacement well? No Repl No __ NRD Approval Date __ Well Replacement Reg CD
B. Registration number of abandoned well: __ If not registered, date abandoned well was constructed ___
C. Abandoned well last operated __ D. Replacement well is __ feet from abandoned well.
E. Original well pump column size: __ inches.
F. [ ] Original water well decommissioned __

[ 11 hereby certify that the original water well will be decommissioned within 180 days after such construction of
the replacement water well.

[ 11 hereby certify that the original water well will be modified and equipped to pump 50 gallons per minute or less
within 180 days after such construction of the replacement water well.

http://private/IWIP/Wells/Registration/RegistrationPrint.aspx?Print=true&Referencel D=241804[2/19/2016 8:55:05 AM]


http://private/IWIP/Contacts/ContactDetail.aspx?ContactID=49927
http://private/IWIP/Wells/Registration/SeriesWells.aspx?SeriesID=244878
http://private/IWIP/Wells/Registration/View.aspx?ReferenceID=185656
http://private/IWIP/Wells/Registration/View.aspx?ReferenceID=241802
http://private/IWIP/Wells/Registration/View.aspx?ReferenceID=241804
http://private/IWIP/Wells/Registration/View.aspx?ReferenceID=241805

IWIP Wells - Reg Print

[ ] Livestock
[ ] Monitoring
[ ] Observation
[ 1 Nonconsumptive or de minimus use approved by the applicable natural resources district. __
[ ] Decommission/Modification certification form is submitted by landowner (Must be submitted before registering
well)

G. Location of water use of original well: __

Decommission Information

Decommission Date: __By
8. Pump Information.

A. Is Pump installed at this time? No Pump present but Well Inactive: No
Free Flowing Well: No Well active, no pump installed: Yes
B. License No.

C. Pumping Rate __ gallons per minute. D. Pumping water level __ feet.
E. Drop pipe diameter ___ inches. F. Length of pipe __ in feet.
G. Pump equipment installed: __ H. Pump Brand/Type ___

1. Will this well be used to pump 50 gpm or less? Yes

9. Well Construction Information

A. Total well depth: 70.8 feet. B. Static water level 33 feet.

C. Well Construction began: 12/1/2015 D. Well Construction Completed: 12/1/2015
E. Bore hole diameter in inches. Top 8.25 Bottom 8.25

F. Casing and Screen Joints are: Threaded Other Joints description: __

H. Total Estimate Capacity of Well _ gallons per minute. 1. Pumping water level at capacity: __ feet.

10. Well Construction (Casing & Screen) - c, d, e & f measurements should be in inches to three decimal places
Record Count = 2

WelllID FromDepth* ToDepth* Case/Screen InsideDiam OutsideDiam CaseThickness ScrnSlotSize Material ScreenTname

241804 0 60.8 casing 2.07 2.38 0.154 PVC EMI
241804 60.8 70.8 screen 2.07 2.38 0.154 0.01 PVC EMI

* are in Feet, all else is in inches

11. Grout and Gravel Pack
Record Count = 6

WellID FromDepth ToDepth Grout/Gravel Material Description® Quantity Gravel® Volume &Type Grout®

241804 0 0.5 grout Concrete and well vault 4.5 bags
241804 0.5 1.5 grout Bentonite chips 0.5 bags
241804 1.5 52.8 grout Bentonite cement grout 4 bent/8 portland
241804 52.8 54.8 gravel #16-30 Silica sand 1 bag

241804 54.8 59.8 grout Bentonite pellets 2.5 buckets
241804 59.8 70.8 gravel #16-30 Silica sand 7 bags

* are in Feet, all else is in inches

lDescription of gravel pack, i.e. engineered gravel pack, or gravel pit description (1/4 down) or brand name (best sand) natural
formation, drilling cuttings, soil backfill

2Quantity #cubic yards, #Tons, #Sacks - (for drilling cuttings and soil backfill estimate quantity) Calculation assistance available
on web

3volume & Type: #gallons of a slurry, #Barrels of a slurry, #sacks used in the slurry, #Bags of non-slurry bentonite (chip-pellet-
granular)

12. Well Geologic Materials Logged
WelllD FromDepth* ToDepth* Type Hardness Color Other/Drilling Action\

241804 0 15 Other Brown Lean Clay
241804 15 19 Silt Brown

241804 19 52 Other Brown Lean Clay
241804 52 57 Other Brown Sandy Lean Clay
241804 57 58 Other Brown Lean Clay
241804 58 59 Other Gray Fat Clay
241804 59 70.1 Other Gray Lean Clay
241804 70.1 70.8 Limestone Gray

* are in Feet.

http://private/IWIP/Wells/Registration/RegistrationPrint.aspx?Print=true&Referencel D=241804[2/19/2016 8:55:05 AM]



THIS BORING LOG IS NOT VALID IF SEPARATED FROM ORIGINAL REPORT. ENVIRONMENTAL SMART LOG 05157581 LOGS.GPJ TERRACON2012.GDT 2/4/16

WELL LOG NO. MW-19 Page 1 of 4

PROJECT: OPPD North Omaha Station CLIENT: Omaha Public Power District
SITE: 7475 Pershing Drive
Omaha, Nebraska
® |LOCATION - INSTALLATION DETAILS S2lwl| 2
S Top Casing Elev: g =0| % : u
Q  |Latitude: 41.3314505° Longitude: 103710 ' S = R - _—
T |-95.9521803° : Eolez|a| & %<
. we| g >
g Well Completion: W pul s 8 >
o Surface Elev.: 1037.3 (Ft.)| Surface Mount = 8 g o
DEPTH MATERIAL DESCRIPTION ELEVATION (Ft.)
LEAN CLAY (CL), brown, Grass at surface -Concrete ——
] 10| 6443
N=8
2.0 1035.3 |
LEAN CLAY (CL), light brown
B 6 | 2323
N=5
4.0 1033.3 |
LEAN CLAY (CL), light brown, oxidized
-Grout portland—= 5 17 2_,3__47_5
bentonite grout -
B 2-3-5-7
N=8
2-5-5-7
7 181 "N=10
10
B 2-3-5-8
20| “N=s
4-7-9-9
7 151 N=16
2-3-6-7
15— 16| 285
B 4-6-7-6
20| N=13
B 3-3-5-5
211 "N=8
no oxides 20
] 2-3-4-4
22 N=7
_ 2-4-4-5
19 “Nes
24
o5 2-3-4-4

The stratification lines represent the approximate transition between differing soil types and/or rock
types; in-situ these transitions may be gradual or may occur at different depths than shown.

Hammer Type: Automatic

Advancement Method:
Mud rotary / split spoon sample hole
Hollow stem auger, 8.25-inch diameter borehole

Abandonment Method: See Appendices for explanation of symbols and
N/A-Well installed abbreviations.

Notes:

Soil descriptions are based on visual observations made by the
field crew. Actual conditions may vary.

WATER LEVEL OBSERVATIONS

N/ 30 ft while drilling

15080 A Circle
Omaha, Nebraska

Well Started: 1/20/2016 Well Completed: 1/20/2016
Drill Rig: 770 Driller: JM
Project No.: 05157581 Exhibit: -2
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PROJECT: OPPD North Omaha Station CLIENT: Omaha Public Power District
SITE: 7475 Pershing Drive
Omaha, Nebraska
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DEPTH MATERIAL DESCRIPTION ELEVATION (Ft.)
LEAN CLAY (CL), light brown, oxidized (continued) on N=7
| 2-2-3-2
24 N=5
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becomes moist 30—
| 1-1-2-3
24 N=3
] 2-3-3-3
24 N=6
1-3-3-3
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45— 121 "N=13
manganese and iron inclusions N
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N=14
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121 “N=o
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The stratification lines represent the approximate transition between differing soil types and/or rock Hammer Type: Automatic
types; in-situ these transitions may be gradual or may occur at different depths than shown.
Advancement Method: Notes:
Mud rotary / split spoon sample hole
Hollow stem auger, 8.25-inch diameter borehole
Abandonment Method: See Appendices for explanation of symbols and
N/A-Well installed abbreviations.
WATER LEVEL OBSERVATIONS Well Started: 1/20/2016 Well Completed: 1/20/2016
N/ 30 ft while drilling
Drill Rig: 770 Driller: JM
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PROJECT: OPPD North Omaha Station CLIENT: Omaha Public Power District
SITE: 7475 Pershing Drive
Omaha, Nebraska
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DEPTH MATERIAL DESCRIPTION ELEVATION (Ft.)
LEAN CLAY (CL), gray (continued)
h 18 | 3557
N=10
3-4-6-7
7 121 "N=10
54.0 983.3 |
LEAN CLAY (CL), brown, iron staining
55— on | 3557
N=10
4-4-7-8
7 181 N=11
- 2 | W0
60.0 9773 -Sand sand —
: -2 16/30 grade
LEAN CLAY (CL), gray 60—
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3-6-5-6
65+ 24| =11
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LEAN CLAY (CL), dark brown, trace shells diameter
schedule 40 - | 17 2-5-6-6
PVC. Flush — N=11
threaded to |
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= ] 3-3-3-4
- A N=6
~Filter Material—{> — -| 70—
silica sand. 1
71.0 966.3| 16/30 grade — _ 3-14-26-24
SILTY CLAY (CL), gray, and limestone gravel - N=40
73.0 964.3] E 18-26-6-7
S 2" H —
LEAN CLAY (CL), trace sand, gray, (glacial till) s = 181 “N=32
schedule 40 — |
PVC slotted — 16
screen, 0.010" = e
| 754 3-6-7-8

The stratification lines represent the approximate transition between differing soil types and/or rock
types; in-situ these transitions may be gradual or may occur at different depths than shown.

Hammer Type: Automatic

Advancement Method:
Mud rotary / split spoon sample hole
Hollow stem auger, 8.25-inch diameter borehole

Abandonment Method:
N/A-Well installed

See Appendices for explanation of symbols and
abbreviations.

Notes:

WATER LEVEL OBSERVATIONS

N/ 30 ft while drilling

Well Started: 1/20/2016

Well Completed: 1/20/2016

Drill Rig: 770

Driller: JM

15080 A Circle

Omaha, Nebraska

Project No.: 05157581

Exhibit: -2
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PROJECT: OPPD North Omaha Station CLIENT: Omaha Public Power District
SITE: 7475 Pershing Drive
Omaha, Nebraska
8 LOCATION - _ » <£ IEILJ E
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DEPTH MATERIAL DESCRIPTION ELEVATION (Ft.)
LEAN CLAY (CL), trace sand, gray, (glacial till) (continued) Stot ' 16 N=15
76.0 961.3 |
7 FAT CLAY (CH), with limestone, gray, (weathered limestone) L
/76.9 960.4 ) 12 6-10-30-38
LIMESTONE* N=40
Boring Terminated at 77 Feet
The stratification lines represent the approximate transition between differing soil types and/or rock Hammer Type: Automatic
types; in-situ these transitions may be gradual or may occur at different depths than shown.
Advancement Method: Notes:
Mud rotary / split spoon sample hole
Hollow stem auger, 8.25-inch diameter borehole
Abandonment Method: See Appendices for explanation of symbols and
N/A-Well installed abbreviations.
WATER LEVEL OBSERVATIONS Well Started: 1/20/2016 Well Completed: 1/20/2016
N/ 30 ft while drilling
Drill Rig: 770 Driller: JM
15080 A Circle
Omaha, Nebraska Project No.: 05157581 Exhibit: -2




IWIP Wells - Reg Print

Fee Paid: $130.00 HHSS Fee: $90.00
Well Registration or Area Permit DNR Cash Fund: $18.50 WWDF:  21.50
Billing ID: 53643
. Import Monitoring (Ground
g Nebraska On Line g ; g
Source Status: Accepted Use Water i Owner ID 49927
. ) X Decommission Registration G-
Import ID: 145505413029741 Status: Reaqistered Date- _ Number:
Well
Well ID: 241802 NRD:  Papio-Missouri River Regetration  2z10/2016
Last Change Call Up Last Change
hmcpherson — =
User: Code: Call Up Date Date: 2/19/2016
Owner:
Select Contact |
ContactID Type SegNum Begin Date End Date Name
e | Display 49927 Owner 1 2/19/2016 Omaha Public Power District, Delete_|

Contractor: Certificate ID FirstName LastName

39570 Michael B Reif
Drilling Firm: EmployerID Employer
petete | 159781 Terracon Consultants, Inc.

A. Well Location: SW1/4NE1/4 of Section 28
Township 16 North, Range 13 ( East E/W), Douglas County
B. Natural Resource District: Papio-Missouri River

Latitude Longitude
Well GPS Coordinates: 41° 19' 53.22" -095° 57' 07.85" i
GPS Required
Lat/Long DD 41.3314 -95.9521
. The well is: _ feet from the __ Section line and _ feet from the __ section line.
. Street address or block, lot and subdivision: Addr/Sub Div 7475 Pershing Drive Block No __ Lot ___

. Location of water use, if applicable (give legal description): SWNE S28 T16 R13E
. Well reference letter(s) if applicable: MW-19

Well In A Series

® Mo O

Well Part of a Series with Site Plan: Yes

Series # of Wells Reg Total # Wells Acres Acres Cert NRD Appr StartDate EndDate Comment Series Reg Num (External Source) Code Description Wells in the Series

244878 3 4 No No 1/20/2016 G-145159 DEQ Part of a WelllD RegCD StartDate En te\
DEQsite 185656 G- 2/19/2016
plan for 145159
spill or 241802 G- 1/20/2016
underground 178704A
storage
g 241804 12/1/2015
241805 11/9/2015
Permits
Aprvd Date(s) Aprvd Date(s)
Area Permit o _ SWater App Code o
GeoPermit - _ Industrial -
MWF _ _ Transfer -
WSP . _ Swater Conduct Code - — —
HHSS J— Other —
HHSS PWS ID — ITN -
NDEQ NE0054739

5. Purpose of Well Monitoring (Ground Water Quality)

Other Use _
Notes J—
7. Replacement well information. nglgléisl;sidered a replacement by NRD(WellID,
A. Is this well a Replacement well? No Repl No __ NRD Approval Date __ Well Replacement Reg CD
B. Registration number of abandoned well: __ If not registered, date abandoned well was constructed ___
C. Abandoned well last operated __ D. Replacement well is __ feet from abandoned well.
E. Original well pump column size: __ inches.
F. [ 1 Original water well decommissioned __

[ 11 hereby certify that the original water well will be decommissioned within 180 days after such construction of
the replacement water well.

[ 11 hereby certify that the original water well will be modified and equipped to pump 50 gallons per minute or less
within 180 days after such construction of the replacement water well.

[ ] Livestock

http://private/| WIP/Wells/Registration/Registrati onPrint.aspx ?Print=true& Referencel D=241802[ 2/19/2016 8:54:04 AM]
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http://private/IWIP/Wells/Registration/SeriesWells.aspx?SeriesID=244878
http://private/IWIP/Wells/Registration/View.aspx?ReferenceID=185656
http://private/IWIP/Wells/Registration/View.aspx?ReferenceID=241802
http://private/IWIP/Wells/Registration/View.aspx?ReferenceID=241804
http://private/IWIP/Wells/Registration/View.aspx?ReferenceID=241805

IWIP Wells - Reg Print

[ 1 Monitoring
[ ] Observation
[ 1 Nonconsumptive or de minimus use approved by the applicable natural resources district. __

[ 1 Decommission/Modification certification form is submitted by landowner (Must be submitted before registering
well)

G. Location of water use of original well: __

Decommission Information
Decommission Date: __By

8. Pump Information.

A. Is Pump installed at this time? No Pump present but Well Inactive: No
Free Flowing Well: No Well active, no pump installed: Yes
B. License No.

C. Pumping Rate __ gallons per minute. D. Pumping water level __ feet.
E. Drop pipe diameter ___ inches. F. Length of pipe __ in feet.

G. Pump equipment installed: __ H. Pump Brand/Type ___

1. Will this well be used to pump 50 gpm or less? Yes

9. Well Construction Information

A. Total well depth: 76.5 feet. B. Static water level 30 feet.

C. Well Construction began: 1/20/2016 D. Well Construction Completed: 1/20/2016
E. Bore hole diameter in inches. Top 8.25 Bottom 8.25

F. Casing and Screen Joints are: Threaded Other Joints description: ___

H. Total Estimate Capacity of Well _ gallons per minute. 1. Pumping water level at capacity: __ feet.

10. Well Construction (Casing & Screen) - c, d, e & f measurements should be in inches to three decimal places
Record Count = 2

WelllD FromDepth* ToDepth* Case/Screen InsideDiam OutsideDiam CaseThickness ScrnSlotSize Material ScreenThame
241802 0 66.5 casing 2.07 2.38 0.154 PVC EMI

241802 66.5 76.5 screen 2.07 2.38 0.154 0.01 PVC EMI

* are in Feet, all else is in inches

11. Grout and Gravel Pack
Record Count = 5

WelllD FromDepth ToDepth Grout/Gravel Material Description® Quantity Gravel? Volume &Type Grout®

241802 0 0.5 grout Concrete and well vault 4.5 bags
241802 0.5 58.5 grout Bentonite cement grout 6 bent/12port
241802 58.5 60.5 gravel #16-30 Silica sand 1 bags

241802 60.5 65.5 grout Bentonite pellets 2.5 buckets
241802 65.5 76.5 gravel #16-30 Silica sand 7 bag

* are in Feet, all else is in inches

1Description of gravel pack, i.e. engineered gravel pack, or gravel pit description (1/4 down) or brand name (best sand) natural
formation, drilling cuttings, soil backfill

2Quantity #cubic yards, #Tons, #Sacks - (for drilling cuttings and soil backfill estimate quantity) Calculation assistance available
on web

3volume & Type: #gallons of a slurry, #Barrels of a slurry, #sacks used in the slurry, #Bags of non-slurry bentonite (chip-pellet-
granular)

12. Well Geologic Materials Logged

WelllD FromDepth* ToDepth* Type Hardness Color Other/Drilling Action

241802 0 68 Other Gray Lean Clay
241802 68 73 Other Gray Silty Clay
241802 73 76.5 Other Gray Fat Clay

* are in Feet.

http://private/| WIP/Wells/Registration/Registrati onPrint.aspx ?Print=true& Referencel D=241802[ 2/19/2016 8:54:04 AM]
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