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1. INTRODUCTION

The purpose of this report is to document the results of an FY20 drilling program plan to capacity test and
rehabilitate (as required) 11 relief wells at Big Bend Dam. The 11 relief wells are located near the left
abutment of the dam in areas with identified risk-driving failure modes. The purpose of this work was to
measure and mitigate any losses in well efficiency that may have occurred since installation of the relief
wells; thereby ensuring that they continue to relieve pressures in the left abutment foundation.

1.1 Big Bend Dam Risk Assessment Status

Previous risk assessments at Big Bend Dam consist of a Screening Portfolio Risk Assessment (SPRA)
conducted in 2007, a Potential Failure Mode Analysis (PFMA) performed in 2009, and a Periodic
Assessment (PA) conducted in July 2019 (note that the PA is still being drafted). Both the SPRA (2007)
and the PEMA (2009) identified seepage and piping in the left abutment as probably inadequate (SPRA)
or as a potential failure mode (PFMA).

The PA included a risk assessment in which 54 potential failure modes (PFMs) were identified. Of these,
two of the five PFMs listed as risk drivers were also in the area of the left abutment seepage as described
below:

e PFM 31: Plugged left abutment relief well subdrain system between stations 120+00 and 130+00
causes blowout resulting in backward erosion piping (BEP) through the foundation alluvium.

e PFM 32: Backward erosion piping (BEP) initiating at an unfiltered exit in the relief well channel
in area of historic boils between stations 119+00 and 120+00.

For both PFMs, a large inflow event causes the reservoir to reach top of active storage (TAS) at elevation
1,423 feet local project datum (LPD). High pressures (which have historically been observed during
normal pool conditions) exist in the left valley bank alluvial sand. There is a continuous alluvial sand
layer between the upstream reservoir and the downstream left abutment bank. Vertical gradients are
sufficient to initiate BEP at the left abutment.

The two failure modes (PFM 31 and PFM 32) are differentiated by the exit locations. For PFM 31, the
relief well collector subdrain system between stations 120+00 and 130+00 is either plugged or ineffective
at relieving the uplift pressures. Vertical exit gradients are sufficient to blow out the relatively thin clay
blanket and initiate BEP of the foundation alluvial sands. For PFM 32, the uplift pressures are sufficient
to blow out the natural clay blanket in the relief well channel exposing the valley alluvium in the vicinity
of stations 119+00 and 120+00. This area was identified as a potential exit location due to historic
pinboils at the bottom of the relief well channel. Global gradients would be sufficient for BEP of the
foundation sands.

1.2 Objectives and Justification

The objectives of the work outlined in this report were to capacity test and rehabilitate (if required) relief
wells RW-65A through RW-68B. These 11 relief wells are located in the general area of two PA-
identified risk-driving failure modes (PFM 31 and PFM 32). The capacity testing and rehabilitation of
relief wells is part of the routine operation and maintenance procedures at the dam in accordance with EM
1110-2-1914, Design, Construction, and Maintenance of Relief Wells which states that all relief wells
should be pump tested every five years to measure and mitigate any appreciable losses in well efficiency.
Based on the funding received in FY20, relief wells RW-65A through RW-68B were identified as the
highest priority due to their proximity to PFM31 and PFM32. None of the 11 relief wells had been tested
within the last five years.
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2. PROJECT BACKGROUND

Big Bend Dam is a high hazard potential dam located on the Missouri River in Buffalo and Lyman
Counties, South Dakota, approximately 20 miles upstream of the city of Chamberlain. Big Bend is one of
six main stem dams on the Missouri River, and was authorized by the Flood Control Act approved 22
December 1944 (Public Law 534, 78th Congress 2nd Session) as part of the general comprehensive plan
for flood control, irrigation, navigation, and hydropower in the Missouri River basin. The project was
constructed from 1963 to 1966.

2.1 Project Description

Big Bend Dam is a multiple purpose project consisting of a rolled earthfill embankment, hydroelectric
generating power plant, spillway, and reservoir (Figure 1 and Figure 2). The reservoir has a capacity of
1,859,000 acre-feet for flood control, irrigation, conservation, navigation, power development, and other
uses. Conventional outlet works structures were not constructed at Big Bend; releases are made through
either the spillway or the power plant.

Figure 1: Project feature map
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Figure 2: Aerial photo showing project features

2.1.1 Embankment

The rolled, zoned (Figure 3), earth-filled embankment is 10,570 feet long with a maximum height of 95
feet above the river channel and a crest width of 50 feet. The maximum width at the base of the
embankment is 1,200 feet. The embankment makes a gentle S curve across the valley. The embankment
was built upon dredged or dumped underwater pervious fill. A central impervious core extends from the
pervious fill to five feet below the top of the dam. This core extends through the length of the
embankment and transitions into a massive impervious section at the spillway and powerhouse tie-ins.
The core is flanked on the downstream side by a pervious zone that ties into either the pervious
downstream embankment fill or a horizontal downstream pervious blanket to provide drainage for
seepage through the core. The top five feet of the embankment crest is composed of pervious fill
connected to the downstream pervious drain to provide a frost-free base for the highway surface across
the embankment.

Figure 3: General embankment section
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A minimum 10-foot-thick impervious blanket ties into the central impervious core and extends upstream
425 to 540 feet throughout the major portion of the embankment. Near the powerhouse area the blanket
is thickened and excavated into bedrock and forms an impervious toe trench that prevents excessive
seepage in the powerhouse area.

In the left abutment area near the spillway (Figure 4), a minimum 20-foot-thick upstream blanket is
present over a portion of the right slope of the spillway approach channel. Above the upstream
impervious blanket, the embankment is composed of a massive compacted shale section that is protected
by 20 feet of dumped chalk. The downstream fill section consists primarily of random fill with a berm
section of dumped chalk. The right abutment section, located between the right side of the powerhouse
and the natural abutment ground surface, has 1V on 3H side slopes and is composed of random fill
materials obtained from the right bank excavations.

Figure 4: Left abutment embankment typical section (station 125+00)

2.1.2 Seepage Control Measures

Seepage through the embankment is controlled primarily by the impervious core, impervious upstream
blanket, and the pervious drain section on the downstream side of the impervious core. Underseepage
control is provided by the upstream impervious blanket, the chalk berm sections, the pervious blanket,
and by pressure relief wells along the downstream toe of the embankment. Due to the relatively low head
at Big Bend Dam and to the other underseepage control methods provided, a positive cutoff through the
foundation sand was not determined to be necessary.

2.1.2.1 Pressure Relief Wells

The original system of pressure relief wells was installed in 1963 and extends a distance of 7,125 feet
along the toe of the dam (Figure 2). The system was comprised of 68 relief wells spaced at intervals
varying from 75 to 225 feet. The wells were installed to provide relief from any excess hydrostatic uplift
pressures that may develop in the valley alluvial sands beneath the downstream impervious natural clay
blanket. Between 2009 and 2012, the relief well system was modified with 35 additional relief wells.
The current system has a total of 103 relief wells and extends a distance of 7,425 feet along the toe of the
dam. The additional wells were installed between existing wells through the valley and in the left
abutment. Spacing between the relief wells ranges from 35 to 200 feet.

3. FY20 DAM SAFETY INSTRUMENTATION FIELD WORK

The FY20 dam safety instrumentation field effort at Big Bend Dam was conducted in two phases from
May 4 through May 21, 2020 and from June 15 through June 20, 2020 by the U.S. Army Corps of
Engineers (USACE), Omaha District drill crew. The primary goal of this investigation was to rehabilitate
and capacity test instrumentation to relieve uplift pressures at Big Bend Dam. Specific tasks included the
inspection, capacity testing, and rehabilitation of relief wells RW-65A through RW-68B as discussed in
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the following sections. Maps with the instrument locations are included as Appendix A. Field forms are
included as Appendix B.

Intrusive activities into, in close proximity to, or through embankment dams and their foundations may
pose significant risk to the structures if not implemented properly. To mitigate these risks, all drilling and
sampling was conducted in accordance with EM 1110-1-1804, Geotechnical Investigations (1 January
2001); ER 1110-1-1807, Drilling in Earth Embankment Dams and Levees (31 July 2014); EM 1110-2-
1914, Design, Construction, and Maintenance of Relief Wells (29 May 1992), the drilling program plan,
and specific guidance as referenced in these sections.

3.1 Relief Well Construction Details

A total of 11 relief wells in the left abutment area were capacity tested and rehabilitated for this effort.
Construction details for the relief wells are provided in the following sections. Three of the relief wells
(RW-66, RW-67, and RW-68) are original wood-stave project relief wells constructed in 1963. Eight of
the relief wells are stainless steel Muni-Pak™ wells installed in 2010 and 2012. Relief well construction
details are summarized in Table 1. Locations are shown on Figures A-1 and A-2 in Appendix A.

3.1.1 Original Project Relief Wells (1963)

The original project relief wells (RW-66, RW-67, and RW-68) consist of a gravel-packed, eight-inch-
diameter, slotted, wood stave well screen attached to an eight-inch-diameter plastic riser pipe. Access to
the well is through a corrugated metal well pit covered with a steel cover. Discharge of the well is either
into the relief well channel or into the relief well collector pipe. The screen slots are 3/16-inch wide with
30 square inches of slotting per lineal foot of screen. Construction details are provided on Figure 5.
Locations are shown on Figures A-1 and A-2 in Appendix A.

Figure 5: Typical construction details for original project relief wells
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3.1.2 2010 Relief Wells

The relief wells installed in 2010 (RW-65A, RW-66A, RW-66B, and RW-67A) consist of 50-slot Muni-
Pak™ stainless steel well screens with a five-inch-diameter inner screen and a seven-inch-diameter outer
screen. The riser consists of five-inch-diameter, Schedule-80, PVC flush-treaded pipe.

3.1.3 2012 Relief Wells

The relief wells installed in 2012 (RW-66C, RW-67B, RW-68A, and RW-68B) consist of 40-slot Muni-
Pak™ stainless steel well screens with a five-inch-diameter inner screen and a seven-inch-diameter outer
screen. The riser consists of five-inch-diameter, stainless steel flush-treaded pipe.

Table 1: Construction details for relief wells to be capacity tested in FY20

Relief Well Year Bottom Depth | Screen Interval Construction Material
Designation Installed (ft bgs)* (ft bgs)*
5x7-inch ID Muni-Pak pre-packed stainless
RW-65A 2010 80.1 30.1-79.8 steel screen, 5-inch Schedule 80 PVC riser
RW-66 1963 80.0 25.0-80.0 8-!nch ID W|'re-}/vrap|€>ed wood-stave screen,
8-inch plastic riser pipe
5x7-inch ID Muni-Pak pre-packed stainless
RW-66A 2010 8L.4 31.4-81.1 steel screen, 5-inch Schedule 80 PVC riser
5x7-inch ID Muni-Pak pre-packed stainless
RW-668 2010 82.4 32.4-82.1 steel screen, 5-inch Schedule 80 PVC riser
5x7-inch ID Muni-Pak pre-packed stainless
RW-66C 2012 82.0 36.5-81.5 steel screen, 5-inch Schedule 40 stainless
steel riser
RW-67 1963 847 29.4-84.7 8-!nch ID W|'re-yvrap|?ed wood-stave screen,
8-inch plastic riser pipe
5x7-inch ID Muni-Pak pre-packed stainless
RW-67A 2010 82.3 32.3-82.0 steel screen, 5-inch Schedule 80 PVC riser
5x7-inch ID Muni-Pak pre-packed stainless
RW-67B 2012 83.0 37.0-82.0 steel screen, 5-inch Schedule 40 stainless
steel riser
RW-68 1963 871 26.5-87.1 8-!nch ID W|'re-yvrap|?ed wood-stave screen,
8-inch plastic riser pipe
5x7-inch ID Muni-Pak pre-packed stainless
RW-68A 2012 89.0 47.9-87.9 steel screen, 5-inch Schedule 40 stainless
steel riser
5x7-inch ID Muni-Pak pre-packed stainless
RW-68B 2012 90.0 48.6-88.6 steel screen, 5-inch Schedule 40 stainless
steel riser
LAl depths are below ground surface.
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3.2 Relief Well Inspection

Prior to capacity testing and/or rehabilitative efforts, each of the relief wells was sounded for depth and
the results compared to the original as-built design depths as described in the following sections and
summarized in Table 2. All of the wells were noted to be in good condition with sediment accumulations
less than 2.6 feet.

Table 2: Relief well inspection and sediment removal summary

Relief Well | As-Built | Sounded Depth Top of outer Sounded Depth of Condition/Comments
Designation | Bottom May 2020 casing stick-up | Depth May |Sediment

Depth (ft btoc) (ft ags) 2020 (ft)

(ft bgs) (ft bgs)

Top of well riser pipe is 5.6 feet below
RW-65A 80.1 82.3 1.3 81.0 -0.9 top of outer casing or 4.3 feet below
ground surface. Good condition.

Top of well riser pipe is 5.2 feet below
RW-66 80.0 81.3 2.4 78.9 1.1 top of outer casing or 2.8 feet below
ground surface. Good condition.

Top of well riser pipe is 5.2 feet below
RW-66A 81.4 83.2 1.5 81.7 -0.3 top of outer casing or 3.7 feet below
ground surface. Good condition.

Top of well riser pipe is 4.8 feet below
RW-66B 82.4 83.0 0.7 82.3 0.1 top of outer casing or 4.1 feet below
ground surface. Good condition.

Top of well riser pipe is 7.8 feet below
RW-66C 82.0 83.3 1.5 81.8 0.2 top of outer casing or 6.3 feet below
ground surface. Good condition.

Top of well riser pipe is 8.3 feet below
RW-67 84.7 85.4 1.8 83.6 1.1 top of outer casing or 6.5 feet below
ground surface. Good condition.

Top of well riser pipe is 4.9 feet below
RW-67A 82.3 82.4 0.5 81.9 0.4 top of outer casing or 4.4 feet below
ground surface. Good condition.

Top of well riser pipe is 6.1 feet below
RW-67B 83.0 83.8 1.1 82.7 0.3 top of outer casing or 5.0 feet below
ground surface. Good condition.

Top of well riser pipe is 9.3 feet below
RW-68 87.1 85.4 0.9 84.5 2.6 top of outer casing or 8.4 feet below
ground surface. Good condition.

Top of well riser pipe is 8.9 feet below
RW-68A 89.0 90.9 1.8 89.1 -0.1 top of outer casing or 7.1 feet below
ground surface. Good condition.

Top of well riser pipe is 8.2 feet below
RW-68B 90.0 89.7 1.6 88.1 19 top of outer casing or 6.6 feet below
ground surface. Good condition.

ft = feet, bgs = below ground surface, btoc = below top of outer casing, ags = above ground surface
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321

Pre-capacity procedures

Typically, relief well outfall pipes are shut or packered off during capacity testing to allow the static water
levels to equilibrate prior to the measurement of drawdown. At Big Bend, none of the eleven relief well
outfalls are equipped with shut-off valves to stop flow. Three of the eleven wells (RW-66, RW-66A, and
RW-66B) discharge into the relief well channel. The outfalls for the other eight relief wells flow into
collector pipes or other relief wells/manholes as noted in Table 3. A field sketch showing the
configuration of the outfalls and collector pipes from relief well RW-64B to RW-67 is provided as Figure

6.

Table 3: Manhole and outfall information

Relief Well
Designation

Outfall/manhole details

Notes

RW-65A

RW-65A flows into the manhole for RW-65
which discharges into the relief well channel.

No packer or sump pump needed. Drawdown measured
from top of flowing water level.

RW-66

Outfalls directly into the relief well channel -
outfall invert at elevation 1362.92 ft.

Manhole filled with algae/gunk. Removed with sump
pump prior to testing. Drawdown measured from top of
flowing water level.

RW-66A

Outfalls directly into the relief well channel -
outfall invert at elevation 1365.32 ft.

Manbhole filled with algae/gunk. Removed with sump
pump prior to testing. Drawdown measured from top of
flowing water level.

RW-66B

Outfalls directly into the relief well channel -
outfall invert at elevation 1365.94 ft.

Outfall for RW-66C was packered off during capacity
testing on RW-66B to keep water from flowing into well
during test. Drawdown measured from top of flowing
water level.

RW-66C

RW-66C flows into the manhole for RW-66B.

Groundwater was observed flowing up from ground
around well riser pipe during capacity testing. Sump used
to dewater manhole for RW-66C to prevent water from
flowing into well during test. Drawdown measured from
top of flowing water level.

RW-67

Outfalls into MH-2.

Manbhole filled with algae/gunk. Removed with sump
pump prior to testing. Drawdown measured from top of
flowing water level. Water barely flowing from top of
casing.

RW-67A

Outfalls into MH-2.

Manhole filled with algae/gunk. Removed with sump
pump prior to testing. Drawdown measured from top of
flowing water level. Water barely flowing from top of
casing.

RW-678B

RW-67B flows into RW-67A which outfalls
into MH-2.

Groundwater was observed flowing up from ground
around well riser pipe during capacity testing. Manhole
filled with algae/gunk. Removed with sump pump prior to
testing. Drawdown measured from top of flowing water
level.

RW-68

In series to the collector drain.

No packer or sump pump needed. Drawdown measured
from top of flowing water level.

RW-68A

Outfalls into the collector drain.

Groundwater was observed flowing up from ground
around well riser pipe during capacity testing. Drawdown
measured from top of flowing water level.

RW-68B

Outfalls into the collector drain.

Manbhole filled with algae/gunk. Removed with sump
pump prior to testing. Drawdown measured from top of
flowing water level.
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Figure 6: Field sketch showing the configuration of the outfalls, collector pipes, and manholes (relief
wells RW-64B to RW-67). Not to scale.

Further complicating the testing, all relief well riser pipes were cut off below ground surface near the
depths of the outfalls and completed to the surface with 36-inch diameter outer casings placed over the
wells (Figure 7). For this reason, the drawdown was measured from the existing water levels in all relief
wells (typically near the base of each outfall). Because the drawdown readings were taken from flowing
conditions, the measured drawdown is less than what it would be under static conditions. Because of this,
the specific capacity measured from the outfall will be higher (less drawdown at the same pumping rate)
than what would be recorded under static conditions. It should be noted, however, that the original
capacity tests on the newer wells were also performed after the outfalls were installed and under flowing
conditions.

As shown in Table 3, sump pumps were required in several of the relief well manholes due to algae/debris
that had accumulated in the bottom of the vaults. The growth had to be removed with a sump pump prior
to testing to avoid drawing the material into the well during testing and rehabilitation. Groundwater was
also observed to be flowing around the outside of the riser pipe at the base of the vault in three of the
relief wells, RW-66C, RW-67B, and RW-68A. It appears that the seal between the bottom of the vault
and the riser pipe has been compromised in these three wells and groundwater is flowing up through the
seal.
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Figure 7: Photograph of biological materials in manhole for relief well RW-67A

Figure 8: Groundwater flowing around well riser pipe at base of manhole vault during capacity testing in
relief well RW-67B
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3.3 Capacity Testing

Once the initial inspection was made (note that no sediment was required to be removed), the 11 relief
wells were capacity tested. The capacity tests were performed using a five-inch-diameter submersible
pump. Each relief well was pumped to achieve a drawdown similar to the original pumping
rates/drawdowns for a minimum of two hours unless rapid drawdown was obtained (RW-67 and RW-
67A). Where rapid drawdown was obtained at a very low pumping rate (~1 gpm), the test was stopped
and the well was identified for rehabilitation. The pump inlet was placed the minimum required distance
below the water level in the relief well to obtain adequate drawdown, yet remain above the top of the well
screen. Flow was determined by the use of an in-line flow meter and bucket and stopwatch. Recharge
was monitored immediately after pumping until the water level recovered to 95% of the measured pre-
pumping static water level. Pre-rehabilitation capacity test data is summarized in Table 4. All data was
recorded on the Capacity Test Data Form (Appendix B). The results were compared to the original pump
test results obtained after installation (if available) to determine if the wells have experienced diminished
capacity and to compare to the post-rehabilitation capacity testing to measure the effectiveness of the
rehabilitative efforts as discussed in Section 3.5.

Table 4: Initial Capacity Test Results

Relief Well 2020 Pre-Rehab 2020 Pre-Rehab 2020 Pre-Rehab 2020 Pre-Rehab Original Specific
Designation Pumping Rate Drawdown (ft) Specific Capacity Approx. Recovery Capacity
(gpm) (gpm/ft of Time (gpm/ft of
drawdown) (>95%) drawdown)
RW-65A 13.3 15.9 0.8 1 minute 17/13.6 (1.3)
RW-66 23.3 16.2 1.4 2 minutes, 30 24.4/6.1 (4.0)
seconds
RW-66A 32.5 18.8 1.7 40 seconds 61/10.3 (5.9)
RW-66B 12.7 18.0 0.7 40 seconds 24/17.7 (1.4)
23/12.3 (1.9)
RW-66C 20.3 18.0 1.1 1 minute, 10 seconds 33/17.8(1.9)
49/26.9 (1.8)
RW-67 1 >10 NA Not measured (slow 46.3/5.9 (7.8)
recovery)
RW-67A 1 >10 NA 20 minutes NA
23/12.1(1.9)
RW-678B 122 17.0 0.7 2 minutes, 30 35/18.7 (1.9)
seconds
49/28.2 (1.7)
RW-68 10.1 0.8 1.0 3 minutes, 20 7.2
seconds
23.5/1.7 (13.8)
RW-68A 21.2 11.4 19 40 seconds 33.6/4.0 (8.4)
45.7/7.4 (6.2)
Engineering Geology Report 12 June 2020
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Relief Well 2020 Pre-Rehab | 2020 Pre-Rehab 2020 Pre-Rehab 2020 Pre-Rehab Original Specific
Designation Pumping Rate Drawdown (ft) Specific Capacity Approx. Recovery Capacity
(gpm) (gpm/ft of Time (gpm/ft of
drawdown) (>95%) drawdown)
20.5/14.6 (1.4)
RW-68B 9.2 18.8 0.5 4 minutes 31.2/19.5(1.6)
41.4/30.8 (1.3)

3.4 Mechanical Rehabilitation

After the initial capacity tests were completed, the wells were mechanically cleaned to remove as much
biomass, mineral scale, and sediment from each well as possible. In accordance with EM 1110-2-1914,
the wells were only to be mechanically rehabilitated if determined to be below 80 percent of the original
capacity (all tested wells met the guideline for rehabilitation). Most relief wells undergo some loss in
specific capacity primarily due to the slow movement of foundation fines into the filter pack with a
corresponding reduction in permeability. The mechanical rehabilitation was conducted on wells with
diminished capacity to remove any debris and break apart any materials that may be obstructing the well
screens.

Chemical treatment was not utilized for this field effort. The process of mechanical rehabilitation
continued until the water was generally free and clear of fines. All relief wells were sounded before and
after rehabilitation and those depths were compared to the as-builts to ensure that all sediment was
removed after the rehabilitation process. Significant amounts of sediment (between 2 and 4 feet) were
only observed to be entering the well through the screen from the surrounding material/filter pack during
development in relief wells RW-68A and RW-68B (mostly fines and fine sand). The steps for the
mechanical rehabilitation are described in the following sections.

3.4.1.1 Scrubbing and Airlifting

The initial phase of mechanical rehabilitation consisted of mechanically scrubbing the entire length of
each well with a nylon brush to remove bio-foul and mineral scale within the well casing and screen.
Before any actual scrubbing was initiated, a pre-pass test was conducted which consisted of the brush
assembly being slowly lowered the entire length of the well to determine if the brush assembly would
pass without binding or encountering obstructions. No unknown obstructions were encountered in any of
the relief wells. Brushing was performed with stroke lengths of no more than five feet. Pertinent details
of the brushing process were recorded on the attached Relief Well Rehabilitation Forms. Once brushing
was complete, the water column in the well was pumped utilizing an airlift method until the well was
clear of biomass and sediment (note that none of the wells was noted to contain significant bio-mass or
mineral scaling).

3.4.1.2 Surging and Airlifting (Stainless Steel Wells)

At the completion of brushing and airlifting, the stainless steel relief wells were surged with a Q-water
development tool (with built-in relief valve) to attempt to break up any bridged fines around the filter
pack and increase the capacity of the well. Each well screen was surged in sections with the stroke length
not exceeding10 feet with a stroke rate of no more than 4 feet/second. Each 10-foot length of
rehabilitation zone proceeded for 15 minutes. Most of the material that entered the wells was noted to be
fines and fine sand, as shown in Figure 9. Relief wells RW-68A and RW-68B had significant amounts of
sand in the discharge, as shown in Figure 10. Once surging was complete, the water column in the well
was pumped utilizing an airlift method until the well was clear of biomass and sediment. After airlifting
was complete, the bottom depth was measured to confirm that all material at the bottom of the well from
surging has been removed.
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Figure 9: Airlifted material (post-surge) from relief well RW-67A

Figure 10: Airlifted material (post-surge) from relief well-68A

3.4.1.3 Airlift Surging and Airlifting (Wood-Stave Wells)

Because the wood-stave wells are more than 50 years old and more fragile/susceptible to collapse, surge
blocks were not utilized for these wells (RW-66, RW-67, and RW-68). Instead, the wells were
rehabilitated by creating a surging action with the airlift mechanism by alternately drawing the water
column down to a depth just above the top of the screen and shutting the air off allowing the well to
recharge. This process continued until the recharge improved enough to allow continuous pumping at
which time continuous airlifting was conducted until the water was free and clear of fines.
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Figure 11: Initial discharge water at the start of post-surge airlifting (RW-68)

Figure 12: Final discharge water at the end of post-surge airlifting (RW-68)
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3.4.2

Post-Rehabilitation Capacity Testing

Once the mechanical rehabilitation was complete, the relief wells were again tested for capacity utilizing
the steps identified in Section 3.3. All data was recorded on the Capacity Test Data Form (attached).

Table 5: Final Capacity Test Results

Relief Well 2020 Post-Rehab | 2020 Post-Rehab 2020 Post-Rehab | 2020 Recovery Time Original Specific
Designation Pumping Rate Drawdown (ft) Specific Capacity (>95%) Capacity
(gpm) (gpm/ft of (gpm/ft of
drawdown) drawdown)
RW-65A 26.3 9.3 2.8 15 seconds 17/13.6 (1.3)
RW-66 29.9 13.5 2.2 90 seconds 24.4/6.1 (4.0)
RW-66A 59.5 15.7 3.8 20 seconds 61/10.3 (5.9)
RW-66B 28.7 10.2 2.8 20 seconds 24/17.7 (1.4)
23/12.3 (1.9)
RW-66C 32.7 10.1 3.2 20 seconds 33/17.8(1.9)
49/26.9 (1.8)
RW-67 14 10.3 1.4 2 minutes, 30 46.3/5.9 (7.8)
seconds
RW-67A 14.5 13.6 1.1 45 seconds NA
23/12.1(1.9)
RW-67B 20.7 10.8 19 40 seconds 35/18.7 (1.9)
49/28.2 (1.7)
RW-68 16.0 8.8 1.8 1 minute, 45 seconds 7.2
23.5/1.7 (13.8)
RW-68A 33 26.5 1.2 2 minutes 33.6/4.0 (8.4)
45.7/7.4 (6.2)
20.5/14.6 (1.4)
RW-68B 16.2 20.0 0.8 2 minutes, 15 31.2/19.5 (1.6)
seconds
41.4/30.8 (1.3)

3.5 Summary of Results and Recommendations

A summary of the results of the relief well rehabilitation and capacity testing are include in Table 6 along

with recommendations for each well based on the testing.
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Table 6: Summary and Recommendations

Relief Well Baseline Specific 2020 Pre-Rehab 2020 Post-Rehab Comments Recommendation
Designation Capacity Specific Capacity Specific Capacity
(gpm/ft of drawdown) | (gpm/ft of drawdown) | (gpm/ft of drawdown)
Specific capacity increased from 0.8 to 2.8 | Relief well is currently at ~215% of original
gpm/ft drawdown after rehabilitation. capacity. Relief well should be capacity tested
RW-65A 17/13.6 (1.3) 13.3/15.9(0.8) 26.3/9.3 (2.8) Recovery improved from 60 seconds to 15 | again in five years and rehabilitated as required.
seconds.
Specific capacity increased from 1.4 to 2.2 | Relief well is currently at ~55% of original
gpm/ft drawdown after rehabilitation. capacity. Relief well should be evaluated and
Recovery improved from 150 seconds to 90 | considered for abandonment and replacement (if
RW-66 24.4/6.1 (4.0) 23.3/16.2 (1.4) 29.9/13.5(2.2) seconds. determined to be necessary) due to its age and
the decrease in capacity. If not replaced, relief
well should be capacity tested again in five years
and rehabilitated as required.
Specific capacity increased from 1.7 to 3.8 | Relief well is currently at ~64% of original capacity
gpm/ft drawdown after rehabilitation. but is still higher than surrounding wells. Relief
RW-66A 61/10.3 (5.9) 32.5/18.8 (1.7) 59.5/15.7 (3.8) Recovery improved from 40 seconds to 20 | well shoulfi_be capacity te;sted again in five years
seconds. and rehabilitated as required.
Specific capacity increased from 0.7 to 2.8 | Relief well is currently at ~200% of original
gpm/ft drawdown after rehabilitation. capacity. Relief well should be capacity tested
RW-66B 24/17.7 (1.4) 12.7/18.0(0.7) 28.7/10.2 (2.8) Recovery improved from 40 seconds to 20 | again in five years and rehabilitated as required.
seconds.
23/12.3(1.9) Specific capacity increased from 1.1 to 3.2 | Relief well is currently at ~170% of original
gpm/ft drawdown after rehabilitation. capacity. Relief well should be capacity tested
RW-66C 33/17.8 (1.9) 20.3/18.0 (1.1) 32.7/10.1 (3.2) Recovery improved from 70 seconds to 20 | again in five years and rehabilitated as required.
seconds. Repair leak around outside of pipe (bottom of
49/26.9 (1.8) vault).
Specific capacity increased from drawdown | Relief well responded to rehabilitation; however,
into screen at 1 gpm to 1.4 gpm/ft it is currently at only 18% of original capacity.
drawdown after rehabilitation. Recovery Relief well should be evaluated and considered
RW-67 46.3/5.9 (7.8) 1 gpm/drawdown 14.0/10.3 (1.4) 150 seconds after rehabilitation (not for abandonment and replacement (if determined

below screen

measured after pre-rehab test).

to be necessary) due to its age and the decrease
in capacity. If not replaced, relief well should be
capacity tested again in five years and
rehabilitated as required.
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Relief Well Baseline Specific 2020 Pre-Rehab 2020 Post-Rehab Comments Recommendation
Designation Capacity Specific Capacity Specific Capacity
(gpm/ft of drawdown) | (gpm/ft of drawdown) | (gpm/ft of drawdown)
Specific capacity increased from drawdown | Original capacity data is not available for this
below top of screen at 1 gpm to 1.1 gpm/ft | relief well due to immediate drawdown below top
after rehabilitation (note the initial capacity | of screen occurring during initial test (and also
RW-67A NA <1 gpm/drawdown 14.5/13.6 (1.1) could not be measured.due to immediate |during the pre-rehal.oi_lita.tion test_). Relief well
below screen drawdown). Recovery improved responded to rehabilitation and is currently at 1.1
significantly from 20 minutes to 45 gpm/ft capacity. Relief well should be capacity
seconds. tested again in five years and rehabilitated as
required.
23/12.1(1.9) Specific capacity increased from 0.7 to 1.9 | Relief well is currently at ~100% of original
gpm/ft drawdown after rehabilitation. capacity. Relief well should be capacity tested
RW-67B 35/18.7 (1.9) 12.2/17.0(0.7) 20.7/10.8 (1.9) Recovery improved from 150 seconds to 45 | again in five years and rehabilitated as required.
seconds. Repair leak around outside of pipe (bottom of
49/28.2 (1.7) vault).
Specific capacity increased from 1.0 to 1.8 | Relief well is currently at ~25% of original
gpm/ft drawdown after rehabilitation. capacity. Relief well should be evaluated and
Recovery improved from 200 seconds to considered for abandonment and replacement (if
RW-68 7.2 10.1/9.8 (1.0) 16/8.8 (1.8) 105 seconds. determined to be necessary) due to its age and
the decrease in capacity. If not replaced, relief
well should be capacity tested again in five years
and rehabilitated as required.
Specific capacity decreased from 1.9 to 1.2 | Relief well is currently at ~10% of original capacity
23.5/1.7 (13.8) gpm/ft drawdown after rehabilitation. and had significant sediment drawn in during
Recovery decreased from 40 seconds to testing. Relief well design should be investigated
120 seconds. More substantial sediment and the well should be considered for
RW-68A 33.6/4.0 (8.4) 21.2/11.4(1.9) 33/26.5(1.2) was drawn into the well during pumping abandonment, redesign, and replacement. If not
than other relief wells tested. replaced, relief well should be capacity tested
again in five years and rehabilitated as required.
45.7/7.4 (6.2) Repair leak around outside of pipe (bottom of
vault).
20.5/14.6 (1.4) Specific capacity increased from 0.5 to 0.8 | Relief well is currently at ~50% of original capacity
gpm/ft drawdown after rehabilitation. and had significant sediment drawn in during
31.2/19.5 (1.6) Four feet of sediment was drawn into the | testing. Relief well design should be investigated
RW-68B 9.2/18.8 (0.5) 16.2/20.0 (0.8) well during post-surge airlifting. Recovery [and the well should be considered for

41.4/30.8 (1.3)

improved slightly from 150 seconds to 135
seconds.

abandonment, redesign, and replacement. If not
replaced, relief well should be capacity tested
again in five years and rehabilitated as required.
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Appendix A: Location Maps
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RELIEF WELL CONSTANT RATE CAPACITY TEST DATA FORM
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RELIEF WELL CONSTANT RATE CAPACITY TEST DATA FORM (Cont.)

Project: FY &€ 0/m JM’L'/( %Z{WW"/ PDate: 5/,;)// S o
Location: Bif l}é,\(ﬂ{ jﬂym/ s Well ID: Lws ¢S A

Elapsed Actual | Depth Water Pumping
Time Time To . Level Rate Comments
o Water' Change1 (gpm)
1 hr 10 min L6/ (3-3
1 hr 20 min 6o
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All measurements in 0.01 feet, ZStatic water level recorded prior to capacity/drawdown test.
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RELIEF‘WELL REHABILITATION LOG
PROJECT NAME: _Rjy Benfd DA FY 20 Jam 5474//‘% TN ymentaFront /W:
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Total Water Removed gals

Relief Well Condition (note general condition and record any damage/obstructions/issues):
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Instructions: Record scrubbing, pumping, and surging information for each cycle of rehabilitation (i.e. Cycle
1 should consist of one full cycle of scrubbing, pumping, and surging). Repeat for each additional cycle
required until relief well is fully rehabilitated.
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RELIEF WELL CONSTANT RATE CAPACITY TEST DATA FORM

Project: £y 30 §rq fend DA Date: 1 20
I)Mvrmﬁoﬁ? TSl o o m-(‘/ 3 / ,
Ruw_ALhABS W AW gS A
PRI , T . e
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0 sec 1324 S0~ {2 O
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RELIEF WELL CONSTANT RATE CAPACITY TEST DATA FORM (Cont.)
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RELIEF WELT, CONSTANT RATE CAPACITY TEST DATA FORM
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Al hehab o W g
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15 min K 1.3
20 min BTt 22.7
25 min N4 J3R
30 min )1, 59 )33
35 min 2149 - 3.3
40 min W L3. 5
45 min 211 3S 235
50 min 2 25 23.%
55 min I 23 3
1 hr 1010 il g 27 3
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RELIEF WELL CONSTANT RATE CAPACITY TEST DATA FORM (Cont.)

Project: 5’? Bed FY 20 { A gﬁiﬁafy TA/SH Date: 5//‘//90
Locathn. g’\f? 80\[4( .OA“I’V\, W) Well 1ID: AW ég
Elapsed Actual | Depth Water Pumping
Time Time To . Level Rate ‘ Comments
: Water" Change' (gpm)
1hr10min | /089 | )10% 23.3
1 br 20 min 2. 01 133
1 hr 30 min 2046 07.7
1 hr 40 min 10.- QU | 233
1 hr 50 min 2044 - 13z.3
2 hr [1[0 |jec g0 13:-32 | D:15= Jo.}b
2hr30 min | }/4O .13 3,3
3 hr - 3
3 hr 30 min Begans SI¢ FhiHy
4 br Tt 086 g Wit Levl]
4 hr 30 min AP/ (ot fanid- Aotz
5hr ' of PY M in 4 Jiéi ;ﬁm_
5 hr 30 min los 4o
6 hr covld wotAie_pone
6 hr 30 min Pump hny Mole der
7 hr o ) o et Lins PrHoAls
7 hr 30 min : .
8 hr \
RECOVERY, ’ e,
Omin | 44t | po.20 ”"5‘7\ D3O IS o=
5 min o ~ — IR gec o ToI ¢
10 min ‘ , ' Lt Z mwn/ 37 . [
15 min . |30 = 9.3 '
20 min | dmiw= P
25 min ‘ 235 = € 6z
30 min 2. 39
35 min R 7 ' T
40 min e
45 min '
50 min
" 55 min :
1 hr ' , -
All measurements in 0.01 feet. “Static water level recorded prior to capacity/drawdown test.
Comments:
2 /




Qw66
khwel

RELIEF WELL REHABILITATION LOG

romerzave: _Rig Pend Jon FY 0 o) fohnb & 4,@%%

RELIEF WELL: N Y

INSPECTOR: A 20480010
“/
N Vi )
OPENED: DATE_ @ /20 ZJo TIME _0F00 | CLOSED: DATE b[2€ /0 TIvE
Water Level (TOC) 4y vayld - furcs 5 9o ft | Water Level (TOC) S 2o ft
Well Depth (TOC) 9/ 23 ft | Well Depth (TOC) 2. 54 fi
Design Depth (TOC) ft | Design Depth (TOC) ' ! ft
Est. Sed. Tn Well f | Bst. Sed. In Well ft
ot - < 'A’() it Llewd ‘\M‘ ove/l Jmﬂ Total Water Removed gals
Relief (Well Condition (note general condition and record any damage/obstructions/issues):
o ood . Gen/s Al l 4 QK _condtront
L' A LA A A (J & f

16 vl cAsing (fh&/l vy = 2 t/f/m,/m m(e,)
[rwell ot 4. Mm 5. 90!

g Ved

Instrucﬁons: Record scrubbing, pumping, and surging information for each cycle of rehabilitation (i.e. Cycle
1 should consist of one full cycle of scrubbing, pumping, and surging). Repeat for each additional cycle
required until relief well is fully rehabilitated.

PRE-REHABILITATION BAILING (JF REQUIRED)

EQUIPMENT: ANA
METHOD: ANA
v
Initial Amount of Ending Amount of Remarks (Type of Material Removed)
Bottom Material in Bottom Material in
Depth Well Pre- Depth Well Post-Bail
(ft TOC) Bail (ft) (ft TOC) ()
Comments:

No QM/’M &iwuw/ o Tl AW

10of3




STEP 1. SCRUB

EQUIPMENT: Mte £ mte

Lu) 66

o

. R l
Dall 249, 8 nyton wiold scteen Blorh

METHOD:  mopnjual  §clulbi o U il &g Juill Aty CcAGLe
Cycle Pre-Pass Stroke | Time Spent | Bottom Depth Remarks
Test Length Scrubbing After
(Pass/Fail) (1t (minutes) Scrubbing
< w p f/ & v é L
1. é) g 9‘9’ 8/0‘ in "L/!/ D(/ﬂ/b\/f éﬂ:/.flz}/’p;,
2. )
3.
4.
5.
Comments: RV { 5€ -7L
passed PROPASS, Schopbed Q wmin/ s o~ Scteen
"AS Q0L . N o $SUel Duping o A SecgofBon /5 f
L— 7 v ?
[R5
(745
1= 5 £¢
STEP 2. PUMP/AIRLIFT Ailo 7%&
EQUIPMENT: Svllija 37S RAeasd Ma comptessolt 142 pve A/pw/ “
METHOD: M LiFE /Vag g . v £

PRE-PUMP WATER LEVELY _ 4,92 -y 26" v}l 4, 5. 20 Plouing e/el T ey
Cycle Water Clarity/Turbidity Time Water Bottom Remarks
(NTUs) Spent Removed | Depth After
Start of End of Pumping | (gallons) Pumping
Pumping Pumping (ft TOC)
Bl clied CLa7RC OO A 5“ L
P2 / .
N 'Wf AT bet df 57
: Jopri)Shn s Ard Nefil wm 4 a4
3. : TN AV 477/&//,\,@ Mty ,
4. '
5.
Comments: Ji
_ E NAL /VMUU/)« Bﬁ/ﬁw Y ﬁ‘?f/LL/AI\/n whten ﬁ’/zﬂw/‘/
4“0 vl / N g , 2o £ el JPeate
1< I/wéf /L@ e Dt Ismﬁn‘ Ao AW Sy . AL g Jo_gprm . Attval
N AANE e NN Lol s o ss o 15Er J

N ;UM; ol AL fea Tl woel g W
aof




RwWole - Fruar.

RELIEF WELL CONSTANT RATE CAPACITY TEST DATA FORM

Project: g/ﬁ g@,\w{ ﬁﬁw\ £FY oo Date: éﬁp /9»0
"Aw lohat o Lepisfl wellID: 2w Go
Location: g, 9 Bend ﬂ,qm S/ Initial Depth of Well: 3/, 5%
W% %7 @fﬁ’f’ffz Y0 (Weather: 57 mostly (locdy
Static Water Lex'rsb S. Ez )C lod |, [Nj m/u_ Measured By: L2 §0Wics
rwsEV =49 "‘/L 5
Elapsed Actual Depth Water Pumping
Time Time To Level Rate Comments
Water! Change' (gpm)
0 sec [/48 o &
30 sec L 1ges> | 299
1 min __lgso r4.9
1 min 30 sec 1951 1 9299
2 min ' 1 S 2.7
2 min 30 sec 19 .53 29,4 Tve 5 e Jesizy
3 min (8- 29.9 Buld & aasdne
4 min [3-5¢ o TS Aw,
5 min 18-S% 1LY pYmp Ahse
6 min [%:59 Damids wne_arede
7 min TEY) A W
8 min [$¢co TNJ—)A‘/')wf ﬁ/vm/S)
9 min /3.6¢/
10 min TR [8-63
11 min [8-64
12 min L§eleS”
13 min (1§65
14 min [8 66
15 min 18.6 32 v
20 min [§-F0 298
25 min [ H 29-¢
30 min 129 (8- FL 2148
35 min FEX! 214
40 min /9-73 21 &
45 min /3387 24 -8
50 min /8. 10 ag.s
55 min 15 69 9.8
1 hr 1249 [F. 67 29.8
All measurements in 0.01 feet. *Static water level recorded prior to capacity/drawdown test.
Comments: L% 0 0 8Senvy|
296 g No leAing \ n#- Setbn < L/ Vit
LT o GBI 5 pisen twren fiee '
_‘,Q e = 5 20 _M/ '

36" well VWL Shett vp # 348 4 P




RELIEF WELL CONSTANT RATE CAPACITY TEST DATA FORM (Cont.)

A 66 - Finae

Project: £i§ bend Japn Py do Awg

Date: é‘/‘)ﬁ/go

Location: 6)})« 6@/\{4 ﬂﬁ)‘y\, J\p

Well ID: A 4

Elapsed
Time

Actual { Depth
Time To
Water!

Water
Level
Change’

Pumping
Rate
(gpm)

Comments

Lhr10min | /258 /84D

29 8

I hr 20 min 18 3Fn

298

1 hr 30 min 13- 3

278

131%

1 hr 40 min /7. %3

29,8

1 hr 50 min 18. K5

19,8 |-

2 hr

1393 | /7.3¢

27-&

2 hr 30 min

Euded Jest=ag dhix

3hr

cond it fade o Q96

3 hr 30 min

NS /?ff’%l“vﬁ\/'”v/}hj ‘514//‘?‘){.1"1

7Pm

4 hr

4 hr 30 min

5 hr

5 hr 30 min

6 hr

6 hr 30 min

7 hr

7 hr 30 min

8 hr

RECOVERY

15.75

0 min

1297

5 min

10 min

15 min

20 min

25 min

30 min

35 min

40 min

45 min

50 min

55 min

1 hr .

Comments:
13
Ve
(3.3

Toxl = 530 4

All measurements in 0.01 feet. *Static water level recorded prior to capacity/drawdown test.




AW 6l - INiHpy

RELIEF WELL CONSTANT RATE CAPACITY TEST DATA FORM

s 4oty

Project: 8 ' @(/\10 Damn f/‘hpt/‘\( TS, Date: S«/é /,;LLD
FY{ 30 WellID: 0 ¢ B
L.ocation: 6“, @ﬁ A 0( ﬂ A , S 0 Initial Depth of Well: ¢/ . / 2 !
Monitoring InSt{/l:,IILleIJgV J‘Y}ﬁw 7":{5 Al ).a://;:w/ Weather: ¢/ (° (0 Y
Static Water Level’: 2 P\JN\/) T /F Measured By: /[ - ch Goulils
Negd & c%, 4.3
Elapsed Actual | \J Depth 1 Water Pumping
Time Time To Level "Rate Comments
Water' Change" (gpm)
Osec | 1925 | )y.35 |
30s§c fl‘{ f? [2. 70 S €
1 min 9441 e 4
1 min 30 sec 24,4 WAe
2 min 24y Y T
2 min 30 sec o Y ‘/L(/Lff 13 - S
3 min AN (3 M0
4 min MY .
5 min LY Y7 120
6 min ,;Afi M
7 min
3 | B
8 min MIAVES 58
9 min 24y . Fn vl
10 min %}{( i\{{l g [ ) 2@ :
11 min M1 p =
12 min VKX (L. Fo ,/», if
13 min v "_/ ( v
14 min & / N h ]
15 min % ‘Z/Z,L (¢ 7~ SG(
20 min W Y [2.30 106 <
25 min 2,4 ¢ T
30 min 12 q Y [« rgf L’J
35 min 2 Y - (2.2
40 min Hl 7 e (2 _7—/
45 min 1, Y] 12 7’
50 m%n M.31 [
55 min 14 38 D 2%
1 hr W.3F 12~-70
All measurements in 0.01 feet. “Static water level recorded prior to capacity/drawdown test.
Comments: Z L/
Mok Freo wp of LAge pulen Aw Cating P i 7 gpm
TP of 0OtAYIL pipe = Yo £t -
ToP of Inflow PPO> 4o f
P of §* AW TNed (nswgg s pfp— /]




Llw ¢6 5 J'T:Q'h\‘/}/c\

RELIEF WELL CONSTANT RATE CAPACITY TEST DATA FORM (Cont.)

EY Jp

Project: ’giﬁgf)\!/)(,nﬁv\/\ §n¥éﬂ AL Date: 5’/5

/>0

Well ID:

Locatmn llm Pesid ﬁr‘hM, AY))

‘/LWMBV

Water
Level
Change'

Pumping
Rate
(gpm)

Actual
Time

FElapsed
Time

Depth
To
Water!

Comments

[ 0

1 hr 10 min Ly3y

1 hr 20 min 24,372 (.30

1 hr 30 min a M 3L [2- 20

1 hr 40 min B 320 (2 26

1 hr 50 min L. 30 [ )

2 hr Y 12 3o

2 hr 30 min 9 H.LY 1330

3 hr

3 hr 30 min

EndeAd At 2730 .
72

Mgy

4 e

No ] /:ﬂ/fﬂfL

4 hr 30 min

Yoot r 7Y ey

5hr

SVE AL

5 hr 30 min

i L

6 hr

&=

6 hr 30 min

7 hr

7 hr 30 min

8 hr | ,1

RECOVERY

v

0 min

14

W= 15.00

5 min

10 min

59 537

15 min

20 min

r"'()

25 min

30 min

QL’MN‘/V’C [cCT

35 min

F/LL ¢ Y

40 min

45 min

'
' ot /, 445__
o

TA —

50 min

-'f'l" [4
N S -
/\f d./vl./iv

" 55 min

1 hr

All measurements in 0.01 feet. *Static water level 1ecorded prigr to
Comments: ﬂ(

Y
:,%,}(

capacity/drawdown test.
/Eflfa\/mv[
g 151 ﬁN@/@A SYMP PUmp
210,68 LAY Qe CACI N
Y3 Mo g N ot

,313 b o A oV
‘ Eoc.

N ¢

fLN Fromn Tt

NJD*M};\/

W LM/QJ/\/ Su/tts ved
pre 4o :1:/\/74 /‘Mﬁ(?‘?u\/
e hpubs ¢ ; /ﬁ"’@




RELIEF WELL REHABILITATION LOG

prOIECTNAME: Big Rudd dmy Y 2o RwW Rehad

RELIEF WELL: Aw (6R
INSPECTOR: 24U o (L
IJ .
OPENED: DATE_$ [3|3®  1iME _€3C | CrLOSED: DATE TIME
Water Level (TOC) 4.3 Jwonde  MawWhe [ ft | Water Level (TOC) ft
Well Depth (TOC) fol o $,$ “Wiom  fi | Well Depth (TOC) 22.95 ft
Design Depth (TOC) yui o ' ft | Design Depth (TOC) ft
Est. Sed. In Well , V| Est. Sed. In Well fi
R g 2/ ‘H’\(}’ [ Total Water Removed . _ . gals
Lo Lo = (Age  odindy iy
Relief Well Condition (note general condition and record any damage/obstructions/issues): ' /
XK TG E=Fniil 7
i) A\ 2 ] fi n /[ £ N Alpls N (" f- 1 7,y
A V\ﬁ’\‘ AN U C ; ’A(ﬂ“’/'/vvle e ) N
£ A A Lo (;\7‘1.(,” F; A y [
AL 7
CALIIN G /
v /
j
Instructions: Record scrubbing, pumping, and surging information for each cycle of rehabilitation (i.e. Cycle '}\

1 should consist of one full cyele of scrubbing, pumping, and surging). Repeat for each additional cycle
required until relief well is fully rehabilitated. '

PRE-REHABILITATION BAILING (IF REQUIRED)

) 7 A\l ) ; "‘. PR
EQUIPMENT: Newde = pedfpdntd T A vhA 4 59@4{/ Ty 7€ ST
METHOD:
Initial Amount of Endii;g :‘ Amount of Remarks (Type of Material Removed)
Bottom Material in Bottom Material in '
Depth ‘Well Pre- Depth ‘Well Post-Bail
(ft TOC) Bail (ft) (ft TOC) (ft)
7
Comments: v

iy 70
] .

D Y r p_ .
O T ka L(p[

"

1of3



A 66 B

STEP 1. SCRUB : L ,
EQUIPMENT: _ Mifht & o’v\ﬂ-ﬂ DAL Qg eadle § wylew Jrush |
METHOD:  _yAnjyqe SeddGBng VhI@Zing Ky eadle + welbSqeer Gadh
Cycle Pre-Pass Stroke | Time Spent | Bottom Depth Remarks
Test Length Scrubbing After
(Pass/Fail) (ft) (minutes) Serubbing o
(ft TOC) 5T 13¢Y
L pASS S | 7285 | £+ 345
2.
3.
4,
5.
Comments: ‘ J ( /7—" 2y .
SCugbed grelt S Typavy o AT mdyer
Nev(m sl Of ﬂfluohlfw - cleat

Pho cqedid, Y watp o w8l

ﬁ/\\ss\m\ljl [5€MV\M jm&!k‘:ﬁ@‘w/

STEP 2. PUMP/AIRLIE'T

EQUIPMENT:  Svi{4p Wl # 33 H (17 /M'Mf( HIL (ompaeesed
METHOD: AN LA vh I(m{ (o plesSop § PV PP
PRE-PUMP WATER LEVEL: Dy > L, Y B = 8 A gS
TN S‘\&t. Lec
Cycle Water Clarity/Turbidity Time Water Bottom Remarks
(NTUs) Spent Removed | Depth After
Start of End of Pumping | (gallons) Pumping
Pumping Pumping (ft TOC)
el
V"‘é(l\,td c,l@mﬂ, Iy
U gty Wb |yt g | W [Swely, | §2,95 | clontad Y 04 dens vy
2 -y - v Pt o fon,
3.
4,
5.
Comments;

]




YAy

STEP 3. SURGE

EQUIPMENT: () W Advf ool ( Svigy Blocl, mite E_rmige

- METHOD: VNIV qurhtnlg vin Oill by ¢ Ade.
PRE-SURGE WATER LEVEL: Ll, J;Qm pe of LoC
Cycle | Pre-Pass Surge | Surge Speed Time | Bottom Depth Remarks
Test Length | (strokes per | Spent | After Surging
(Pass/Fail) | (ft) minute) | Surging | (#TOC) - | ,/ i Bl rrng ct;é///- qa/% /
L pms o |3/ US| g2 Ld[,,¢5t//b~7/¢/(/4‘ 92 95 shmr
2.
3.
4,
5.

STEP 4. PUMP/AIRLIFT ,« O
EQUIPMENT:  $y//{#- 7L malea AR ¢ omJiLESIN Pve A7 W’ )d%/ﬁfé'%t//é«
© METHOD:  SMAiWF AL T !

PRE-PUMP WATERLEVEL: __ 4.7 Ae FWea  whtes Lol =

Cycle | . Water Clarity/Turbidity Time Water Bottom Remarks j‘
(NTUs) Spent Removed | Depth After / v (}"@—
Start of End of Pumping | (gallons) Pumping ,
Pumping Pumping ey Er (ft TOC)
035~ ], 2AL, /)/))’Plflé Lo CL A
: U , M A
.| §ley P Lo ninl R/ f bt gy, Sord #7 g@/@
N | Nomolgd ’ ol wo ”//\"/M =
3.
4, -
5.
Comments

] 'ﬂ/\/n mr?-ﬂﬂ/// ﬂﬁ%) ﬁwz% Loy ¢t
W !\nn )

i L UL R (AW A, m post- SurgTis LYy
AN by e | r—, \
E-/MA : '7(4,"0,




LWebE - Fhr

RELIEF WELL CONSTANT RATE CAPACITY TEST DATA FORM

Project: B(j éév\m DAvn KMIL") Date: }/’/ g/ 20
Fylo rstvmentntion fu/ lebabge Il
Location: g; § [N CL ﬂi”nﬂ/i/ 7 - Initial Depth of Well: ¢
Monitoring Ing%l@?gﬁt}gzw E:Z;é[%% 7 Weather: g5 ¢, yay
Static Water Level: 4.F Toc twwon g %\;[v(;asured By: / . 2y 70 I
hiS A Flows ovon Toc/ruwan ¢ bt 2tahe Lovol. Jdw twside loc = 4, 3
Elapsed Actual Depth Water Pumping
Time Time To Level Rate Comments
Water! Change' (gpm)
0 sec Msg | 4260 21
30sec | - 1385
1 min 13:4%
1 min 30 sec YO
2 min 1Yy 8 :
2 min 30 sec f‘ﬂf/f & v
3 min M| 24
4 min PR°E) 21
5 min ‘ | H . gS M
6 min 14, b0 )9
7 min 14 Y 2.5
8 min 4.0 F
9min | M 4 298
10 min (4. Y 294
11 min 1. v+ ateS
12 min k=
13 min 1Y &0
14 min 1Y &> 21.%5
15 min s “
20 min ’/'z/, Yy 258
25 min Mye | 24 £
30 min ICRK YA
35 min sy |- 18-&
40 min 14y | Prasy
45 min ]/Lv// S,O ?i;:}é—/-
- 50 min /(—'{L 4 PrLY)
55 min M. 5L 26:3
1 hr 1Y, $3 g F
All measurements in 0.01 feet, *Static water level recorded prior to capacity/drawdown test,
Comments:

g0 « lange ok (AT — op of LAME 0gn AN = Lo e
CToges Top of Yalnen s CASIN




N 466 Fu

RELIEF WELL CONSTANT RATE CAPACITY TEST DATA FORM (Cont.)

Project: ggb? Kc«»dc[ﬂam 5%@ ’gc/M Date: ;’/gf/ DO
Locatlon€7 g@m&/ [)M Well ID: L) 5&_@

Elapsed Actual | Depth Water Pumping
Time Time To Level Rate Comments

Water! Change1 (gpm) :

1 hr 10 min ],'»{,3( 25 F

1 hr 20 min Y- SE 9p 4

1 hr 30 min 14, ¢ 2.7

1 hr 40 min e 18- %

1 hr 50 min 463 28.9
2 hr .05~ 28, F

2br30min | /494 /L{‘(ﬂ g }gﬂ?’/ nf,///// r/ﬁ(‘“} M
3 hr ’ :L < L/oU/L&’ - /lem%w/

3 hr 30 min ol AiT2 IR0 A wa/
4 hr 4’%& A bl

4 hr 30 min
5 hr

5 hr 30 min
6 hr

6 hr 30 min
7 hr

7 hr 30 min
8 hr

RECOVERY
0 min 1435 | 1961 Ryl Aec it <ol
5 min ' ZUﬂWL"/@K N 2> cee J
10 min Ppom 1469 Iy M- SladA—
15 min ol (Lo~ ey

20 min
25 min
30 min
35 min
40 min
45 min
50 min
55 min
1 hr

All measurements in 0.01 feet, “Static water level recorded prior to capacity/drawdown test.

Comments: (Lk‘x'\“tt M/(‘/MMQXJ Floo~ Fina? C/}PW’M %«

PoSN Fluwtl oap Folt | |
@oww%w orw fpem Thec 7 453

dhre = 4
B W frem 0T Wff whd fodbn




Comments:

Mo dest

Phoviess | d%,m/l%? 00

e
RELIEF WELL CONSTANT RATE CAPACITY TEST DATA FORM
Project: ;g\( 20 g,j : P.NO( , Date: 5/8/ 20
AN Sty TNSMUMg 1
S ity T e Vel D T ) g
Location: E 111 6 N d f) A, ) Initial Depth of Well:
Monitoring Instwme}gm "fzg‘fl: W .ﬂ\ll A?C Z‘ZZ Weather: <0 Sun ’V\j
oudif : .
S%csb“’ater L’&vel i ¢ l)[m ,,? 0 v 6/~ o f¢[Measured By: A , Zq Gou)ie 2
PP v dop of ZHNA S ChSlng o v
Elapsed | Actual Depth Water Pumping
Time Time To Level Rate Comments
Water! Change1 (gpm)
0 sec (6 (L 1Y, :)4; | 2073
30 sec 2 %‘t ) 203 )
1 min QY3 20 .3 Jve 1 Ty
1 min 30 sec 24 3y bu\ ﬂé/(mn/ 7
2 min 2435 Do.5 Ml A, m/lﬂ/lulé P
2 min 30 sec 24, 34 N dinds cysveis
3 min 24 Yl The 0k do vy
4 min 244 | wAS svituted 4
5 min 2y 3S <0. 3 LAovibt do A S¥idls
6 min AT Mede tw By
7 min 9 (422"3 el
8 min {.24 o
9 min y.3y e, 3 T A wdl v/
10 min 2Y.35 N pipe
11 min .39 20-3 vhlited Sump pue
12 min 4.4 P rgvent  whtet fW
13 min 1443 Wi [ hbinsto/s o ung/
14 min LTI, 203 | e Tnngd s" ¢ ~g
15 min CWMME 20.3 Shult vp- e’
20 min &Vlt Yg : L/’lﬂ/)ﬂu\/(, ﬂ,la —t6¢ PV
25 min Y. S 20.3 (hp LN NEL cASING
30 min Q/(:((/ L(/‘]
35 min 21569 -
40 min M6
45 min Y 2032
50 min M sq 90.3
55 min N2 0.7
1 hr LM (0 208
All measurements in 0.01 feet, ZStatic water level recorded prior to capacity/drawdown test.

PFum
ALoc

P 6.5

fefe ;. FH
o~ 23 08

Bodfom, of Pemp A 35" from TLoc
To, LC from «Mﬁ'w o woll

WLk 7

1.§ A



Ru 6¢ ¢ —

TN AT

RELIEF WELL CONSTANT RATE CAPACITY TEST DATA FORM (Cont.)

. P 4 Aa @A/\a/
ject: F1 90 blg BN D 7IAT
Project g{?ﬂum' L ﬂ-@lllﬁé_“(('

Date: 5‘/’8 /‘QC’)

LocatiQn: F)/j gé/a[d ﬁﬁYV)/, AY))

Well ID:

Awes e

Water -
Level
Change'

Actual
Time

1+ Elapsed
Time

Depth
To
Water!

Pumping
Rate
(gpm)

Comments

"1 hr 10 min 20,52

2.3

1 hr 20 min 2184

20..5

1 hr 30 min Y,

20 3

d0r 5

1 hr 50 min JTR=E

‘,Zar}

2 hr a”tt éd

203

Ended It/ 47

2 hr 30 min N2

20.3

qest A Mlne b

3 hr

A ConShut Agte oF

3 hr 30 min

26.3 ¢ pm qul Jamw A

4 hr

4 hr 30 min

2.5 P 1 /4
Qi s HpH rade—

é oSlzp

5 hr

l/‘f/

5 hr 30 min

6 hr

6 hr 30 min

7 hr

7 hr 30 min

8 hr

RECOVERY

XN |
1

0 min

124

BV ver :/(/:ff

5 min

400 7. L5

10 min

| R gueq flewed

15 min

For1x

20 min

25 min

30 min

35 min

40 min

45 min

50 min

" 55 min

1 hr

Comments:

EN) Dz §3.3

All measurements in 0.01 feet. “Static water level recorded prior to capacity/drawdown test.




Lw 6 C

RELIEF WELL REHABILITATION LOG

PROJECT NAME: /@/7 bon / I FYyre Juwys

RELIEF WELL: "N bLl
INSPECTOR: L. Jrroid CL
L4 [ =4 / 7 v K
OPENED: DATE_§ lgz 29 TIME CLOSED: DATE (2‘[ ,ﬂ J6 TIME
Water Level (TOC) . ft | Water Level (TOC) { ft
Well Depth (TOC) 53 . Rd  ft | Well Depth (TOC) % ¢ ft
Design Depth (TOC) ft | Design Depth (TOC) T ft
Est. Sed. In Well ft | Est. Sed. In Well ft
Total Water Removed gals

Relief Well Condition (note general condition and record any damage/obstructions/issues):

Aw IN 40ed conl diBod

Instructions: Record scrubbing, pumping, and surging information for each cycle of rehabilitation (i.e. Cycle
1 should consist of one full cycle of scrubbing, pumping, and surging). Repeat for each additional cycle
required until relief well is fully rehabilitated.

PRE-REHABILITATION BAILING (IF REQUIRED)

’ IN ¢
EQUIPMENT: No Bw)| v /Lé{/{_ ed = Vh [ 2ed el ooty
METHOD: J
Initial Amount of Ending Amount of Remarks (Type of Material Removed)
Bottom Material in Bottom Material in
Depth Well Pre- Depth Well Post-Bail
(ft TOC) Bail (ft) (ft TOC) (1t)
Comments:

10of3




R 66

STEP 1. SCRUB

EQUIPMENT: mide F W‘ft Daill /lM cible S A,/Yla/\/ Ba9€)

METHOD:  MAnvi( Qmm(;gf.rv/ vh lmN/ Bavsly o nig cnBle
Cycle Pre-Pass Stroke | Time Spent | Bottom Depth Remarks
Test Length Scrubbing After
(Pass/Fail) (ft) (minutes) Scrubbing
(ft TOC)

1| Pags f‘ﬁr %5,05/}&# B3.23 - Shypd e — efe

2 Wit aj Ecd = 7P, 0114

3.

4,

5.
Comments:

St 0455
Ex. 0904
d0uthed | S sechonc ;ZfM/Wui—M Al
oy /«w;n 0F_graden] AS Pen PAL) 81 (e p)ssSH,
STEP 2. PUMP/AIRLIFT
EQUIPMENT: Svullm L
METHOD: rA(NVLM»/vMM)Nm Wi CorPaeSioa J- pue PIPY
PRE-PUMP WATER LEVEL? A fw, )
Cycle Water Clarity/Turbidity Time Water Bottom Remarks
(NTUs) Spent Removed | Depth After
Start of End of Pumping | (gallons) Pumping
Pumping Pumping (ft TOC)
¢ 199 4 5
L |9ned gpAqUg Cle AT T O T Y D%Wa‘* &ﬁﬁﬁ'f‘y 009906
77— #‘f‘ﬂﬁ’f’ g 4/10{

> | EMY (pten —

3, clead_me B ey

4.

5.
Comments:

?;f;/‘%t [ WV
g Jion, MLV SB3¢0

20f3
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STEP 3. SURGE M-t
EQUIPMENT: & w100l s Svrge Lloc/l fmite £ mite - ALY
METHOD:  MANYAL SUAYW9 yih paf] 217 crb%e

PRE-SURGE WATER LEVEL: 9, 4 ovetFenng A 702¢

Cycle | Pre-Pass Surge | SurgeSpeed | Time | Bottom Depth Remarks
Test Length | (strokes per | Spent | After Surging |-
(Pass/Fail) (ft) minute) Surging (ft TOC)
L PSS o [ 9em | goml 8308 walen clep @
2. Sl wfﬁuf)/?/;\/f
-

Ny 0poqy gy A A
4,

5.

Comments:

Mesner NS phg from Re vop of The (PGe Opton Cetia g

STEP 4. PUMP/AIRLIFT

EQUIPMENT: ou)(nn ,  #alingd 2 com pcsiol
METHOD: Aﬂ/blﬁ—/'/t%wum uiing VLI pyp Pl
PRE-PUYIP WATER LEVEL: /
Cycle | . Water Clarity/Turbidity Time Water Bottom Remarks
(NTUs) Spent Removed | Depth After
Start of End of Pumping | (gallons) Pumping
Pumping Pumping (ft TOC)
T T m/'/;} 20507~ Sttt (/“"”t// 7 ()
e Clet g L
L qnmwh N Yy 7 S 7
2. /NOFUP/MH@ TN Betfeam o -@u(//z@y_//
3. | Ewd. Cleai, P/th Va
5.
Comments:

phien. 90 min of Contink pos A//L//’A*AVM/)/W
whde o (id Not— clent Lo A p [ty Ly .,57/1,4[4{—/ ooty hWT~
Edi net-Bpaqy, [ o

3o0f3
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[Frahe
RELIEF WELL CONSTANT RATE CAPACITY TEST DATA FORM
Project: bond D FY 0 . Date: -/
Avj]» Cbety oS d s/ Z/ 22
' W é6C
Location: g‘ g 8 N A 0 brn, §O Initial Depth of Well: £ a8
Monitoring ][nstr% gt ZSX' ”“I;’f;f{( (f] ";‘;ﬁ' Weather: /¢ ° clood y
Sg%}\g Watﬁr Le‘vﬂﬁ é: 3’/\?’/191—;?"\ Z/lq;? ICN(:/ Measured By: 1 >y s
Elapsed Actual Depth Water Pumping
Time Time To Level Rate Comments
Water' Change' (gpm)
Osec |0 SA | [6.6% &
30 sec (G
1 min .3
1 min 30 sec /Lé Ci
2 min [eb>
2 min 30 sec fe -GG
3 min [G-66
4 min L b / WA, A4—
5 min 1g 05 iR F ol e léad
6 min [Gbf 32. % | Sl 1M Hnf
7 min Lecle 6 32 7 Nefe_ofAg e
8 min A 9.7 WATIA M Fad = elban
9 min Lep8 32 7
10 min = I
11 min L6 Ll 384
12 min 16 F 2.7
13 min = 127
14 min Lt s> %
15 min .49 s
20 min £G . ’F\ EEE
25 min Lbe 32 3
30 min [ % 32.%
35 min Jo. ¥ | — 2.7
40 min lp. )¢ 23 7
45 min 16- 15 2 F
50 min (e H
55 min I+t
ihe [ 0983 | (g3s 37

Comments:

Roc =

rrocs 1S M8
Top_0f (Mg outed (490§

7

1S Move flgund Stfiee

All measurements in 0.01 feet. “Static water level recorded prior to capacity/drawdown test.

It Poct fiwit cappedy
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RELIFEF WELL CONSTANT RATE CAPACITY TEST DATA FORM (Cont.)

Project:

Date: S/J' ;\/ 50

LocatiQn: glf; é(«f\!ﬂ( ﬂAYV/, S0

Well ID: K(’l'/ A C

Elapsed Actual | Depth Water
Time Time - To . Level
Water' Change'

Pumping
Rate Comments

(gpm)

Thel0min | /009 | /4-74

397

1 hr 20 min (0.

237

1 hr 30 min . 7+

32t

1 hr 40 min L ¥

32 F

1 hr 50 min 16. +%F

22. %

2 hr lega | [p. 1Y

2 hr 30 mih

' 218 = [6-80

3 hr

peck goyded A 2bag WS

3 hr 30 min

- A haS  tonSt- P ageidjhin

4 hr

B 32.F TP

4 hr 30 min

5hr

5 hr 30 min

6 hr

6 hr 30 min

7 hr

7 hr 30 min

8 hr

RECOVERY

Omin__[)1oq | 1&-F1

Lull 72ec &~

5 min

ovet Heul g

10 min

To T 1n) 21 Sec

15 min

20 min

25 min

30 min

35 min .

40 min

45 min

50 min

" 55 min

1 hr

Comments:

ATl measurements in 0.01 feet. ZStatic water level recorded prior to capacity/drawdown test.

Jod Rl P eaviny

Froan TLoC 1t M Ulody = 6 21

| C[OC\Nj

2

i-4 f%fzs"



PROJECT NAME:

- RELIEF WELL:
INSPECTOR:

fo) 67

RELIEF WELL REHABILITATION LOG

Biy Bend Moo FY 20 Aw Tehtf Me//m

/()(A'f:—

+

£ v

. 7(:/*0 q),( L
1

OPENED: DATE_(3//4/do TmE 0830 | crosep: pate ([{7[0° TmvE

Water Level (TOC) ! §-25 - ft | Water Level (TOC) ft

Well Depth (TOC) $¢. §3  ft | Well Depth (TOC) g8 ¢85 ft

Design Depth (TOC) . ft | Design Depth (TOC) ft

Est. Sed. In Well ft | Est. Sed. In Well ft
Total Water Removed Y24 gals

Relief Well Condition (note general condition and record any damage/obstructions/issues):

A wood  SINE R
Fhipy 2ppd to/v//hm/ , , , .
5 ] - ) 177 , J

Instrucﬁons: Record scrubbing, pumping, and surging information for each cycle of rehabilitation (i.e. Cycle
1 should consist of one full cycle of scrubbing, pumping, and surging). Repeat for each additional cycle
required until relief well is fully rehabilitated.

PRE-REHABILITATION BAILING (IF REQUIRED)

EQUIPMENT: A NP Do)t At /)
METHOD: A NO DTy [ d vjiie ]
V4 -
Initial Amount of Ending Amount of Remarks (Type of Material Removed)
Bottom Material in Bottom Material in
Depth Well Pre- Depth ~ | Well Post-Bail
(ft TOC) Bail (ft) ft TOC) (ft)
Comments:

No_Baitlus /Z@Z///m@/{f

1of3
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TEP 1. SCRUB
ZQ}?;MENE 4 W E m/Z) M/ /)!Lr// /Lg/ g NtI /‘A/JA/&// Sz’/%mv Bluih

METHOD:

Cycle Pre-Pass Stroke | Time Spent | Bottom Depth Remarks Pl
Test Length | Scrubbing After J
(Pass/Fail) (ft) (minutes) Scrubbing
(ft TOC)

, ] iAYS2w
L )D S’ L L/ 5 ,(,‘,U‘f"/ s Cﬂjl@ gf’///( CQM{M
2 23— §4.0 L
3 Fm N// ({‘l&/
4.
5.

Comments:

Vhlized o gentle SclBbing of e weod (e - Ly

STEP 2. PUMP/AIRLIET
EQUIPMENT: SUIIAM k) ) Wrz/ WQ/LWV’MJOZL,/ f/o7 ﬁ’l/é ﬁ//k‘
weraov: AL/ yacoumed o just Mooty Botom oA vty mx//%f@/,gzz

PRE-PUMP WATER LEVEL . ’,12

b= 535.
Cycle Water Clarlty/T urbidity’ Time Water Bottom Remarks
{(NTUs) Spent Removed | Depth After
Start of End of Pumping | (gallons) Pumping
Pumpin Pumping (ft TOC)
BiplhooMl—cjea— gogus 5SS LE
L 3Hle Arg o Sgud Xy 1200 | 5o o0 | Dptved A F Torvies
2. | Saung JAL Allowed +o hW/e /1%\%4
3 @ﬁc
) lL Gon fﬁwf /
‘- é?/ 4 47; M/éé
5. .

7"71/ (/ﬁ MM}

| hll be frow asﬁwg 2

Moot Tom Lloaiv; 1)l Bred Juqeuiaigd Ah wieq

0UL of ﬂm W unNuiL \17’45’ Mﬁ/\ U)l/il “Wobpy]  # yucl A‘éﬁ\(/é
ot nﬁﬂ Al Ty A m,\n.o o WW@—WW,{
Yocatyty uvRl W ACALe 4 7

2 0f3

m Sy «%\9 MW&M& o AW w@oﬁ Stve L,



/&Wé?%

STEP 3. SURGE

EQUIPMENT: VA

METHOD: AN A

PRE-SURGE WATER LEVEL:

Cycle { Pre-Pass Surge | Surge Speed Time | Bottom Depth Remarks
Test Length | (strokes per Spent | After Surging
(Pass/Fail) (ft) minute) Surging ft TOO)

1. '
2.
3.
4,
5.

Comments:

YL R e i 2

3 .
STEP 4. PUMP/AIRLIFT of TNNA)/Jé A /L'S b Thest C""/Z'lfﬁb/ﬂ /0 A/eOVL

¢ WHHEA
EQUIPMENT: f\) o Tl ﬂ‘/‘/ AL Lede (. Jon/ 2 . %zé
METHOD: N |
PRE-PUMP WATER LEVEL:
Cycle Water Clarity/Turbidity Time Water Bottom Remarks
(NTUs) Spent Removed | Depth After
Start of End of Pumping | (gallons) Pumping
Pumping Pumping (ft TOC)
1.
2.
3. -
4.
5.

| ComfrlentS: &M A’NLLA% Al@l/_ (ﬁﬂﬂ,}éﬂ/ﬂ?j

3of3




R0 67— Fnvad.

RELIEF WELL CONSTANT RATE CAPACITY TEST DATA FORM

Project: 8;(3) beond D pnn FYy Do Date: é,"/[?/&@

Ras™ (o s F g oL WellID: A ( 7 T
Location: 5 4 6(/\1 0/ ﬂ n, &ﬂ , Initial Depth of Well: 75T S 5
Monitoring {\é}étrm&eyt Wf’({%f;"% Weather: §° cuy Wy
Static Water Level: or QQ Measured By: /{ ) ZC/ GoulCL

Elapsed | Actual Depth Water Pumping
Time Time To Level Rate Comments
Water! Change' (gpm)
0 sec [ 2 lﬂl 5. 2
30 sec (K-S0 ¥ LY O
1 min 154 140
1 min 30 sec |4 JU-0
2 min s 4y 4.0
2 min 30 sec /8‘/&/1/ /Q];O
3 min 13-4Y [Y:0 Dyt Ao Wﬂzﬂ;ﬂ/
4 min [ @Y .0 | Buil) & wetiie ol
5 min [543 Iy 0 oA/, gy
6 min [$:Y3 Y.0 D AAwlg SN - _Gpn
7 min [543 Wl Wy Spap ] ze
8 min L&Y - [ -0 Betode swintong
9 min 54l ] timen -
10 min | > 39 [543 V
11 min /5 b4 & M0
12 min j€ <
13 min /ﬁ) Y £ v
14 min /%Lf/ [40
15 min /g U
20 min & 4
25 min 14.4)
30min | 12,59 [$:1£D M0
35 min [¥. 52
40 min . 552
45 min 18.55 4
50 min 5,573 Y. 0
55 min [¢. ;‘1_/. \b
1 hr (3] [& ¢4 (Y0

All measurements in 0.01 feet. *Static water level recorded pnor to capacity/drawdown test.

Comments: 06$ij v\lﬁ(l kuf/[z/}(lw IN’/%@L&?{& o ﬁ-#’ﬂ’) @’/ wr// YN[ F /é/ﬁ%

B W nrth e of LNl < easing, Yoes ot pllet )

1 , ke
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RELIEF WELL CON STANT RATE CAPACITY TEST DATA FORM (Cont.)

Project: 815 Boud A Lo Al PR G](4] 20
Location: ﬁi’i BD/(J ﬂ/HV\, Sd Well ID: [{w 6 #+

Elapsed Actual | Depth Water Pumping
Time Time To Level " Rate Comments
Water’ Change' (gpm)
1hr10min | 13.39 YA [Y.0
1 hr 20 min /37,5’3~ /b e
1 hr 30 min . RS /4. O
1 hr 40 min i 9,51 . 19c®
1 hr 50 min : ' e,
2 hr 29 .S MO | ) AT 0
2 hr 30 min - ' d

3hr D) r YN ﬂ’lﬁ{rﬁfp
3 hr 30 min ‘ v - 8
4 hr . conNg :

4 hr 30 min | [l'/c;'pm wifw v /0. ff%%ﬂu
5 hr 2,

5 hr 30 min bt //
6 hr

6 hr 30 min
7 hr

7 hr 30 min
8 hr

X

T— o 21
R e
~

P

RECOVERY

0 min [95° i SFS?
5 min ' 20 /5.0
10 min ;'me NEaY
15min__ | [289 (123
20 min Q_W"v ‘7 &0
25 min N
30 min D"
35 min
40 min : o2
45 min ‘
50 min
55 min
1 hr

All measurements in 0.01 feet. “Static water level recorded prior to capacity/drawdown test.
Comments:

N

557
ﬂ

c\:e

N

i

/

LN I

><
ﬂ.

I%

V
N

L Wl v L Dduy = 3-50 D+ g .57 L
MW 1502 7560 1Y
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CONSTANT-RATE PUMPING TEST DATA FORM

Project: 6/5 Bm A JAr F‘{ 20 Date: 5./9\ ] ,
At/ 2P
ll/fwa 5@ Aoy taplomentTws P o
| il T e G 5 gy, et
Location: 1 bessd fws, £ et g 29 gower
Momtormg Instrument: el E s
ek well et pydiegnio
S% L CI &g tﬁl Pumping Well. | Piezometer ID | Piezometer ID | Piezometer ID
%“ AN W/L/ CA{RN\? 1D Comments
Time Depth To Depth To Depth To Depth To Pumping Rate?
sU o Water? Water? Water? Water? (GPM)
36 i\ 0 : O g Q QCZ L’/ ?bé
. 15 sec ‘ | L9 9C Qb
V&U'Lr\/; 30 sec L 8Y 9. 4.
%H 45 sec 19 &3 9.4
, 1 min 30 sec" 19%] %é
2 min 19 %0 9. ¢
3 min | 974€ 4
4 min 19 e 9 b,é
5 min . [ f«/% Ly’* ’/"é
6 min [ ‘y? ‘f}/j( PO .
7 min mu;»g 10 (
8 min (790 74
9 min !?ﬂ, 7 L} llﬁl‘ /
= £ f
10 min 1774 O
12 min pi-48” Jue 4o Polisr+ £o, |
15 min (828 busLd oAt Ao, (0. (
20 min / ?, g ﬂ‘j wful. wat (O
25 min 19. &t Dlgwn Agwe! o 4 (9. (
| 30.min (1.8 sodle (ool flopt | 1O
35 min lég . 4 K] wit Q’jzjﬂfa,f o« /0 \/
40 min 11-55 (0!
45 min . ! 19-54 (0.
50 min 24.5 /O f
55 min ;957 [0 (
1hr 0[5 1. 74 [ jo,]
s g(f‘ Qf’ fO*@ lgg 3
tg .46 L0 Flom. Tedt -
RPN oo Ofdorc « 438 Y4gv= Jo. 1
, Dty z Ty 0ToLe= 933

My §51

wo RN S Ay
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Rwég Frive

RELIEF WELL CONSTANT RATE CAPACITY TEST DATA FORM (Cont.)

~Not T8

0 t. “Statjc
@M

Sem ¢ ~

Project: 46} /)@Né{ 4‘4744 ‘y/lé £y QWS‘ Date: _57/ 01,[/ 20
]Locatlon A /‘(? @g()/%{ D, S ﬂ Well ID: ANYS4
Elapsed Actual | Depth Water Pumping
Time Time To . Level Rate Comments
B Water' Change' (gpm)
Thr10min [f0}S | ({44 (01
1 hr 20 min 194} 10 f
1hr30min | 104$ | 19.3] [0.] Wateq  cleml AT~
1 br 40 min 14005 10 <f AL
1 hr 50 min 19.19 [04f '
2 br ies 1914 19 |
2hr30min | 48 | (9.9 10 |
3t — o = - Erided e A
3 hr 30 min N e Do g0t
4 hr o GIrS ST MY
4 hr 30 min
5 hr R o leal At o
5 hr 30 min AT
6 hr
6 hr 30 min
7 hr
7 hr 30 min
8 hr |
Yy RECOVERY ' )
Omin |2t (907 Qe = 30 pect [z Ly
5 min 4 [ Loty / 5 r
10 min el /V s/
15 min r
20 min - p p) L2 // ﬁg £
25 min VU UL fo QUedTTewl) ¢ oy
30 min ToTlC in 353/, ~ o/ /1’7/14/ //0{"
35 min N 7O
40 min - 017 o (/f‘) Voau 21
45 min End HWEP =177 " adn
50 min o M" “g),73 | & B 1
55 min VT . </ V‘/Cz” 7 |
1 br AR VI 2 oa EL T
All measurements in 0. Lfratécth il dapacity/drawdown test. e A7 1 ¥/
Comiments: ﬁCC% S /g

Tty OrweT
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RELIEF WELL REHABILITATION LOG

PROJECT NAME: ﬁﬁ_@q@é]&@_@éz@ A Aetdd Lrlepits))y
RELIEF WELL: W ek o

INSPECTOR: L. 20000 1€
e ,
OPENED: DATE_{ zzgz 20 TIME /€ 90 CLOSED: DATE %{&é A0 TIME
Water Level (TOC) q4.39 ft | Water Level (TOC) ft
Well Depth (TOC) PRAS ft | Well Depth (TOC)  ¢<§ « 579 ft
Design Depth (TOC) ft | Design Depth (TOC) ft
Est. Sed. In Well ft | Est. Sed. In Well ft
Total Water Removed 7 Vo (@, gals

Relief Well Condition (note general condition and record any damage/obstructions/issues):

0Ld wood STre [Lw

1ol unpleal, :L‘mun//ﬂw SRR Fee - /oé/‘ WK . XA

Instructions: Record scrubbing, pumping, and surging information for each cycle of rehabilitation (i.e. Cycle
1 should consist of one full cycle of scrubbing, pumping, and surging). Repeat for each additional cycle
required until relief well is fully rehabilitated.

PRE-REHABILITATION BAILING (IF REQUIRED)

EQUIPMENT: AMA
v l
METHOD:
Initial Amount of Ending Amount of Remarks (Type of Material Removed)
Bottom Material in Bottom Material in
Depth Well Pre- Depth Well Post-Bail
(ft TOC) Bail (ft) {t TOC) (ft)

Comments: NO !B 47]10}/\,/4 Lew (/1W\ﬂ(

cvr®

1of3
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STEP 1. SCRUB

rouipMENT: MW iy dged pf 7 g' NVZM/ W%@WJ ZMZI S5 (e

METHOD: VAN VAT S el ooy St 7 D
Cycle Pre-Pass Stroke | Time Spent | Bottom Depth Remarks
Test Length Scrubbing After
(Pass/Fail) (ft) (minutes) Scrubbing
(ft TOC)
v P S L5 | 5038 | g bruhg
2.
3.
4,
5.
Comments:
Brod pagsSed entue Londly
Sonviigef 113> feg &7 '
L/ui), ﬂm(m Wed i ALACE_grmpdfil— 7 5 Mgy
“Mtre— HFEA A oA plulfn ey

)f YD N"'L}z/ gLLQW onN (%é/()ﬁl @ﬁpﬁf’/
STEP 2. PUN[P/AIRLIFT o

EQUIPMENT: 41 ¢ 0 JVE, S AL/ 3FHCAZ %‘M)?M&/ /41‘&(0/24/4&,» 3,
METHOD: A L/fff/m Y »u@ Jve Pr¥ /k/; - ANt om Ao

PRE-PUMP WATER LEVEL: 2 29 pte ﬁa u.//‘,fn K)ffz% Was e mde

Ut opfys 49 Sppgi( W

Sty )

i

Cycle Water Clarity/Turbidity Time Water Bottom Remarks
(NTUs) Spent Removed | Depth After
Start of End of Pumping | (gallons) Pumping
Pumping Pumping ft TOC)

plats /o a it lr i

{ AU [2r20 gt
| opapup vloftzrfftw N Bnill 00| K60 witea ff’m”"f
’ LA
2. ] ”?vrﬂéﬂW% (Lléﬂ',,',L
3. N(o S'i?hj
4,
5.
Comments:

VE

Zletd
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RELIEF WELL CONSTANT RATE CAPACITY TEST DATA FORM
Project: (E;j Bend ﬂ&,/p\ l’:({ 20 Date: 5/’ 9 /QO
R fehab 4 fepnin Well ID: 2,49
Location: ,9 8(}/\[& OﬁM/ [nitial Depth of Well: ¢ ¢ q
Monitoring Instrumen& \’[ﬁ&;&f /[ &@@%p Weather: ¢ ¢ p- C[OL)&ZQ
Static Water LevelpI . Qe i«l el ToZe Measured By: K~ Z/V 40 u// )
Elapsed Actual Depth Water Pumping
Time Time To Level Rate Comments
Water! Change' (gpm)
0 sec [31b G 7y :
30 sec VKT 4.9
1 min /S 2t '
1 min 30 sec (S LY Qo0 dv Trp f&f@,
2 min (S-p2 Ryl d + Mh#vnpy
2 min 30 sec lf.0F ;Lﬁm( /Ll/(/
3 min L6 23
4 min 16 Y7 (AL Soatpo/ hag—
5 min Iy eSPACshyd berode
6 min I3 / 2NT1ehevd 17 men
7 min /e 4 F M9 /
8 min L2 U AN
9 min [ Qe é(3
10min | {326 N
11 min /19 ‘/ / ¢.{
12 min '7 Toe~
13 min /502
14 min (%08
15 min (§. 12 4
20 min /5/6 [EY
25 min /& L8 [G. O
30min__ | 134§ Nz Lo
35 min TRE) L6.:0
40 min 1g./ /6.0
45 min L&-La [6 0
50 min I AAP /ﬁrw
55 min [840 (G- @
1 hr 1416 ) § (3 1610

N3

Comments:

All measurements in 0.01 feet. *Static water level recorded prior to capacity/drawdown test.
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RELIEF WELL CONSTANT RATE CAPACITY TEST DATA FORM (Cont.)

Project: Bﬁ @OMX ﬂ//}/\m &[] /Z‘/\/LS Date: é //3//)@

Location: BWBE/\ML [)AYV'/ Sn Well ID: ﬂ\(A) AX/

Elapsed Actual | Depth Water Pumping
Time Time To Level Rate Comments
Water' Change' (gpm)
Lhe10min | /%24 ,2.03 I -0
1 hr 20 min 143G | ig4Y% /G0
1 hr 30 min (£ ty [7R7e
1 hr 40 min )G /6 .o
1 hr 50 min (815 [6,©
2hr S/ ¢ /& i
2 hr 30 min o ‘
3 hr A A Pere e /@frf?&@@,
3 hr 30 min CoplSfan'y ite /érgjf
4 hr wlh ~ 3. %+-§§ Y ;
4 hr 30 min i oy
5 hr
5 hr 30 min
6 hr
6 hr 30 min
7 hr
7 hr 30 min
8 hr

RECOVERY oy .
0 min 1§$46¢ ‘ 030 {Lf(L/(
5 min : v / mm/ 1, ‘;?fq
10 min ‘ A/
15 min JM{/\/ </ K4
20 min _a pren /i//L
25 min , : D .
30 min Foll_fec. 4o 1o.me 22/ A ee
35 min ‘ ' o ]
40 min M2 2 oy, o
5 min & VAL 3/
50 min . 4 m@,v
55 min
1 hr

All measurements in 0.01 feet. *Static water level recorded prior to capacity/drawdown test,
Comments:

'\,j@ Q’W\w) 0f Tloc= /(@#f,ﬂﬂﬂ, gi;[g)
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Y Hit
CONSTANT-RATE PUMPING TEST DATA FORM
Project: )4 [)WV\M Dreen £420 - Date: _f/}l /
» - on ’ 20 ,
Dm Sﬂﬂ%ﬁb :D‘I..\S W W 'Weather: éga Lo, d{/ :
[Location: 61 ﬁ @U N 0( \0 A < /J Measured By:
Moﬁgntormg Instrument: ; /L Zbl 79 Wi 57'
B, dopl where Lol Bidicant
Pumping Well | Piezometer ID Piezometer ID Piezometer ID
1D Comments
Time Depth To Depth To Depth To Depth To Pumping Rate?
[3 /} Water? Water? Water? Water? (GPM)
T N
==
30 sec 1, ¢ . 20
[phdsee” | y7.5 2 A
Imin30sec | ;9 .¥A il ‘ 3/..)-
2 min L9822 }%}0? [zz&’o? U - R
3 min S-g1 M. 2
4 min v 2.3/ NS
5 min [ 91¢/ . A
6 min (9-8> /.
7 min 17.82 R eP
8 min 19.8/ 21.2
9 min AL 2/
10 min A -2 H.2
12 min (9.8 % 32
15 min 19.84 X
20 min’ 19.48 e 2
25 min 1484 Do)
(343] 30 min 1{-90 2.2
35 min L9 -4 262
40 min 1199 2 2
Tl 45 min .48 212
0 /ﬁ’ 50 min MZLQQ‘ e D
oy |somn | .0 e
Sean/ (Y413 1hr Mf“t 2 3
;,30 w0 o Alocs A F P Age (Nonh, sde) //744@0@ /m wﬁ%
G
1) 7¢ . a0 A1 # mm s casivy es/c:.f?i//y
(@Hﬂ"\ﬂ’ 33 Y 10 -V w side
f)+w£\/ AT DhyrotC = 7-8Y ,

M rt.]rﬁ'%bi Dy z 0!

1S

‘/q, ' g”‘
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e

CONSTANT-RATE PUMPING TEST DATA FORM (Cont. Page)

Project: Mﬁ

ST ol Lc

/) /
| Date: (f/‘;i/ 20

Location:

5131

Pumping Well
D

Piezometer ID .

Piezometer 1D

Piezometer ID

Comments

Time

Depth To
Water?

Depth To |
Water? /

Depth To
Water?

Depth To
Water?

Pumping Rate?
(GPM)

1 hr 10 min

1133

11-99

i 2

1 hr 20 min

/114

22

1 hr 30 min

M43

2000

QL

1 hr 40 min

do,07

202

1hr 50 min

20 |

/.

2 hr

1§13

20,06

e 2

2 hr 10 min

r}

2 hr 20 min

Enidel  Af— R

Lot

2 hr 30 min

Con SMWH- AAre o

e 2L &

2 hr 40 min

L

DY,

~ 17 & A#

2 hr 50 min

3 hr

3 hr 10 min

3 hr 20 min

3 hr 30 min

3 hr 40 min

3 hr 50 min

Rycovery

4 hr

10 1S

P

4 hr 10 min

Aol iy

0w

4 hr 20 min 3

278 'ng

Bh~

1YY

Strod.

et

4 hr 30 min |

MmN

Sl tee 7 Y6 Sec

4 hr 40 min

L J0

pten. Alowiley , pret

-~
jom

foIC

4 hr 50 min

v

Sht 4

0

5 hr 10 min34

il

5 hr 20 min

5 hr 30 min

5 hr 40 min

5 hr 50 min

P <T2X0 2% Y

vty Iald Lo o ~tore 0hllec oy




RELIEF WELL REHABILITATION LOG /LU\) CO g

PROJECT NAME: Gnq &U\I{D Dans ﬂb &6&’”/@[)/%/1 Fl/ 20

RELIEF WELL: D lweehs
INSPECTOR: . 'L ['{ q PRWITS )
. I Vi g
OPENED: DATE_U ({20 TIME ______ | CLOSED: DATE _Q_L&ﬁvﬁ TIME
Water Level (TOC) “.¥ [/ ft | Water Level (TOQ) =~ ! L 52
Well Depth (TOC) 99 .&S f | Well Depth (TOC) g0 -4 _t
Design Depth (TOC) @ﬁ’ o) ft | Design Depth (TOC) : 9/ Cft
Est. Sed. In Well ' ft | Est. Sed. In Well o ft
Total Water Removed o0 0 gals

Relief Well Condition (note genefal condition and record any damage/obstructions/issues):

ENEY AL THWREOY T hHM’ﬁWfWWNZI

R oy 1010 T RS ) U

proll - & £

A‘ﬂ‘# /i /\4JﬁAh I al lr.nﬂ /)/\ M —"
SAALAMANIE SA0 \Z0uAs a7

TOCZ LI FF AT

Instrucﬁons: Record scrubbing, pumping, and surging information for each cycle of rehabilitation (i.e. Cycle
1 should consist of one full cycle of scrubbing, pumping, and surging). Repeat for each additional cycle
required until relief well is fully rehabilitated.

PRE-REHABILITATION BAILING (IF REQUIRED)

EQUIPMENT: ‘
~ METHOD: Aa
Initial Amount of Ending Amount of Remarks (Type of Material Removed)
Bottom Material in Bottom Material in
Depth Well Pre- Depth Well Post-Bail
#t TOC) Bail (ft) {t TOC) (413

comment _ N Am“:\_t;, /\@/tt_th@ﬁ{ T TAN A/

1of3



Lw 68 A

STEP 1. SCRUB . ‘ STT
EQUIPMENT: S\ N\flxofxl B/lg_)&l,\l MOS‘@ erf'@ ﬂ/Lt' // )Ql/)

METHOD:

Cycle | Pre-Pass Stroke | Time Spent | Bottom Depth i § Remarks
Test Length | Secrubbing After ' ‘
(Pass/Fail) (fo) (minutes) Scrubbing
{t TOC)
P Sk aS | 90.6
2.
3.
4.
5.
Comments:

brotineh sciegl AS Pt f)W
HQTMF '.(S‘C/waff“v‘

STEP 2. PUMP/ATRLIFT \ S o
EQUIPMENT: SUH Al Wl e M/l ALl Com #ﬂ/ﬁf( o, l N }1 p\/C p/ﬁ//y
A

METHOD: - Vacy

PRE-PUMP WATER LEVEL.: % . }?3
Cycle Water Clarity/Turbidity Time Water . Bottom Remarks
(NTUs) Spent Removed | Depth After
Start of End of Pumping | (gallons) Pumping
Pumping Pumping (ft TOC)
RliedC
L (P | ety | 30w 1500] ¢6.9
2.
3.
4,
5.

|AIIMWI

I gen Alnell | ALY Hay opfgUy  HE STt
—— Hnee Sandfele

20f3




STEP 3. SURGE

EQUIPMENT: 0 J ocl, Ml e
METHOD: ' DR Mg OABLe JSvtge flocie fo Mﬁﬂdﬂgj‘u@@
PRE-SURGE WATER LEVEL: gi'g(/z J

Cycle | Pre-Pass Surge | Surge Speed | Time | Bottom Depth Remarks

Test Length | (strokes per Spent | After Surging
(Pass/Fail) (ft) minute) Surging ({ft TOC)

L P 119 | b0 §O0n  $5-0 | appenat 4o

- hiale Do/

> . : - Ia-8gnd

4,

5.

Comm.ents: C d/""zf/‘(1¥ ﬁv\) A < péﬂ kﬂ/ﬁ

STEP 4. PUNIP/AI\RLIFT n '
EQUIPMENT: PP/ %f
METHOD: A3 L
PRE-PUMP WATER LEVEL: ¥ v
V A
Cycle Water Clarity/Turbidity Time Water Bottom Remarks
(NTUs) Spent Removed | Depth After ’ v
Start of End of Pumping | (gallons) Pumping G ﬂ\'bq 0 / Wﬁ M— u( W
Pumping Pumping {t TOC) Wﬂ/}\ 5Y; L+ f/' J4 A
DLz 4 P A 4 4 -
WW CleAn= | , wrtC e A
L 0P ! no oy ”fm.'ﬂ L[%)(O 99. 9 ot f%_‘____
.. P’ M ’ AU
: Sand ey * 4§ I
4,
5. ¢

.Commm M‘L,r\«#v—e,/z( o/ gom}@ Cangl K/w/l/\ &97_;49/;,\
_—ﬁ_tMM%JM LiA o
I (7

¥

XTI\ '“"“!' & iV,
(/7 I , ' (}_¢ /V\ . 'l’ '{ p m
Anld No BnvgC ' vl aned eand 1, AN ,
o™ 7 & SV @7V i r & L(/
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RELIEF WELL CONSTANT RATE CAPACITY TEST DATA FORM

Project: 5 \j B(/\kl 0ﬁyw/5ﬂ Ay o Date: é’/k{/ 20
ﬂew T ﬂ€’/’l].ﬂ Well ID: * ’Mégﬂ
Location: 8 is [‘; e 6/ / m, 5 ga ) Initial Depth of Well:
Monitoring Instrume%i “ﬁ’«&f’lﬁﬂb 46':7,,77_’ Weather:  MOSf1Y ¢/ 00/9: ?Sf; S0 °
Static Water Level’: $. 947 Measured By: [}, Zy o
Flowlng otpr ToTe
Elapsed” | Actual Depth Water Pumping
Time Time To Level Rate Comments
Water! Changel (gpm)
0 sec (0/0 5. 79
30sec | 13 82 B,
1 min 5591 3401
1 min 30 sec 2% o C 33,/
2 min 2%¢cf | 33.( Doy 4 Jecish bew.
2 min 30 sec 2905 331 L Witie of racs Moo
3 min 39 )1 330 | 1hp lewl # gate
4 min 24! 2.0 | Wale frogght fo
5 min S 33, Neal Shalle B¢ fod,
6 min 390§ 37 taaning Py //m/,; .
7 min 39,9 723/ f‘e//z/ef,\/c es
8 min 3l )8 33./ ’
9 min 34, 9¢ 23/
10 min 34.2] EX
11 min IY ¢ 22 S
12 min 342 Y 331
13 min JY 20 <3, 1
14 min 34y 33 /
15 min 34 A8 33,4
20 min 14.35 23,0
25 min S4.2q 25. 0
30 min 34, 42 33.0
35 min 34 43 33 .c
40 min 2041 34 0
45 min 75/ 7 200
50 min 24,4 ¢ 33,0
55 min 24 4';;( 230
1 br [[10 QY [ 120
All measurements in 0,01 feet. *Static water level récorded prior to capacity/drawdown test.
Comments: 2. (
n - ¥ 4.8 .
| Dere = G184 Py s
0+wv: &.Cl Legiee {M(/r/d// ﬁ@ Aa
048 - 90 § 1 o




RWBBE i

RELIEF WELL CON STANT RATE CAPACITY TEST DATA FORM (Cont.)

Date:

Project: g,) {)ﬁf\ld/ DA L e s

/5 /20

Well ID:

Location: 1y fond Ddom, S0

Aw 6§

Water
Level
Change1

Actual
Time

Elapsed
Time

Depth
To
Water'

Pumping
Rate
(gpm)

Comments

1 hr 10 min Yy 2% o

1 hr 20 min 23,0

39,39

1 hr 30 min . 3/, ,(,«} 3 9.0

1 hr 40 min

-.7/;/ ¢k 330

1 hr 50 min 3495 73,0

2 hr S le | 59,67 330

ALLSS 3900

2hr30min | 13 ¢/p | 35 ¢4 330

3 hr

3 hr 30 min

4 hr

Eaded st

4 hr 30 min

- ]

2L,
Vs

\

5hr

s /17
A tAS—=%5,

5 hr 30 min

6 hr

Conblpadi—tape 23,

WL

6 hr 30 min

7 hr

7 hr 30 min

8 hr

RECOVERY

(241

0 min

{,M/S

3916
5 min zJ))

VATET I

/0K

Lerg

d

T OV R

10 min

[; 70 -

/] /wz:) L%-—zj

15 min

20 min

’) s y"/ ’,9(’ 7 A

25 min

-,)‘ S 1 ‘?ﬁﬁ—‘ o i g
" f"\'l“" Z /’f/(‘/l/(“

30 min

35 min .

40 min’

Mg
UL S 7
(

45 min

50 min

55 min

1hr

All measurements in 0.01 feet. “Static water level recorded prior to capacity/drawdown test.

Comments:
cimy Wb 05




Rw68 b - tuher

RELIEF WELL CONSTANT RATE CAPACITY TEST DATA FORM

Project: Blj Bedd Jprn - Fuy 243) Date: 5/I$'/20
L Nefal /U/’/h Well ID: ‘/L(,‘/ Y
Location: 3, y Bewd ) w5 Initial Depth of Well: 9.
WELL /T "7‘/" .
Monitoring Inshtllrument fle" 7 Ty et Weather: 90 ° Suw'W y
i QL N : "
Static Water Lezf:‘lw Mi‘o?/-m ! 0/ Yoz Measured By A X 29‘/ {}00‘/{ UL
Elapsed | Actual Depth Water | Pumping
Time Time To Level Rate Comments
Water' Change1 (gpm)
0 sec /135% ¥ X2 —
30 sec 2.6.00 7 20 7,20
1 min 7 VA,
1 min 30 sec . :2;7—#?—9- 7 A
2 min 9»7‘1 }/ ? A
2 min 30 sec ,)?770' g 2
3 min EEY), 9 > Domp cqgiety v‘lo(%« |
4 min 27 C /3 S EN T
5 min 0\7 é/ 9 2 QM/LIWM/// /] o
6 mi . , b A
S e T )
8 min " ;asé ¢ VAHag o )
9 min 10 85
10 min L1 ”
11 min L&
12 min N
13 min 1150
14 min 2349
15 min QFY¢
20 min AP %2
25 min ‘ 04 Y
30 min i _ArYp
_ 35min ‘| i ys
40 min AP
45 min 1333
50 min 0 V.
55 min WY q.2.
1 hr 8
\” MJN uf All measurements in 0, O]IL;“eet “Static water %vqe:rjcgded prior to capacity/drawdown test. a - s& 720
5’ Comments: | A OvoaenFs wn ~‘/ C
3((“‘5 4. 884 Jtexe - 3. Q SL |
dEwv B < 'O !
1
o PR jg - 31 *3 A
‘d oq’ LT

P Vg - 8516




P 638~ IN AL

RELIEF WELL CON STANT RATE CAPACITY TEST DATA FORM (Cont.)

Project: B77 Bengt I FT36 il 5

Date: é‘/ /5’/‘010

Location: Bij Dewd ﬂﬂv@’{/ S/ Well ID: RwW6E A
Elapsed Actual | Depth Water Pumping
Time Time To Level Rate Comments
Water Change' (gpm)
1hr1l0min |jS0¢ R TAN 9,2
1 hr 20 min LF// 2.2
1hr30min [ /528 | X%roS 4,9
1 hr 40 min d+ro/ 7.2
1 hr 50 min | 679 1 &
2 hr 1555 | 4% 1.2 . ,
2 hr 30 min Enl A Yot AF AhAL
3hr ./ [
3 hr 30 min VST TME 77Tk 79 m
4 hr 9.,1%;'42,_,{ o)} :%
4 hr 30 min -
5 hr
5 hr 30 min
6 hr
6 hr 30 min
7 hr
7 hr 30 min
8 hr
RECOVERY
0 min /b0 | 2645 Qo = 930 n6€.02
5 min : o dmiw | Fe S
10 min [ 130 g0
15 min Anil_ (250
20 min IN30  H 2D
25 min 3min i Zo
30 min 3. 30 [fo.s50
35 min y il €90
40 min o 39 @ 2J”
45 min “date Lo 3] /
50 min o ) oves
55 min P9 miN D¢,
1 hr s

Comments:

Mty ot End =

All measurements in 0,01 feet, “Static water level recorded prior to capacity/drawdown test.

2
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RELIEF WELL REHABILITATION LOG

roscrsane: iy Botd Jam £ 30 ) Lo abd-Rephit

RELIEF WELL: Lw &8

INSPECTOR: 18 Z(l (;,\ Wil
OPENED: DATE@ ISI&° tivE CLOSED: DATE _{p Z [¢ [ 20 TIME
Water Level (TOC) 2% - f[WaerLevel(toQ) ~ " /¢ ft
Well Depth (TOC) %93 0] WellDepth (TOC) .45 f
Design Depth (TOC) aq0 .9 ft | Design Depth (TOC) ap.0 ft
Est. Sed. In Well ft | Est. Sed. In Well 0 fi

Total Water Removed Lo 6O gals

Relief Well Conditio\r} (ryte generfl condition and record any damage/obstructions/issues):

Instructions: Record scrubbing, pumping, and surging information for each cycle of rehabilitation (i.e. Cycle
1 should consist of one full cycle of scrubbing, pumping, and surging). Repeat for each additional cycle
required until relief well is fully rehabilitated.

PRE-REHABILITATION BAILING (IF REQUIRED)

EQUIPMENT: nA
X
METHOD: VU NA
Initial Amount of Ending Amount of Remarks (Type of Material Removed)
Bottom Material in Bottom Material in
Depth Well Pre- Depth ‘Well Post-Bail
(ft TOC) Bail (ft) (ft TOC) (f)

Comments: AL ﬁﬂ_,lh ‘Y/ J /lei\/lw N 77] LS ﬁuj

LI '} [d

1of3




G(lé(ao

STEP 1. SCRUB
EQUIPMENT: S/

\4

Lw6g 6

)@H SC/)uN Bm

Mlk F/vuw ﬂm//a@j

METHOD: )
Cycle Pre-Pass Stroke | Time Spent | Bottom Depth Remarks
Test Length Scrubbing After
(Pass/Fail) (ft) (minutes) Scrubbing
{ft TOC)
< 4
| P S g g9
2.
3.
4.
5.
Comments:

VT VO s = .H-Nl';l’\ 77\611/ ﬁC(Mﬁ

STEP 2. PUMP/AIRLIFT

EQUIPMENT:  Svi{[f R “mfh)uw// M/meﬂﬂejjaﬂ,/ VL

METHOD:
PRE-PUMP WATER LEVEL:

Cycle Water Clarity/Turbidity Time Water Bottom Remarks
(NTUs) Spent Removed | Depth After
Start of End of Pumping | (gallons) Pumping
Pumpmg Pumping (ft TOO)
o el ‘|
L f)ﬁ 97// Shathop= 6o nl 700 90'5-(
2. an
fnuawh
3. *)7N73/
4,
5.
Comments:

Wadas g;u% egwm it aand ¢ sild
Comed e, A hi

LI S A 4

20f3

Lhgep

2L prc pibly




Los 64 4

STEP 3. SURGE 0. L
EQUIPMENT: (9 wadan [ J00OL S &Uﬂ{}ﬁ blf)ﬂz@ ne £ T 0/2/11 ﬁf//
- L ;

METHOD: J ¢

PRE-SURGE WATER LEVEL: fq, |
)
Cycle | Pre-Pass Surge | Surge Speed Time | Bottom Depth Remarks
Test Length | (strokes per Spent | After Surging
(Pass/Fail) (ft) minute) Surging (ft TOO)

LV !0 G-10 ﬁ_H’K_ 3@,5/ D ou) ‘j,/\\ (0(‘8'6[{ (‘C
(

2 S with ﬂ\u%

Comments:

Sunged M fe Der (PP |

MM TGV Sanf DBRIW INTYo (] Dodars

STEP 4. PUMP/AIRLIFT

EQUIPMENT: ~ . ‘ {
b N *
METHOD: Mgt/ Varuym Uh)ialay compnessoc
PRE-PUMP WATER LEVEL: 8’, / {';, ]
Cycle Water Clarity/Turbidity Time Water Bottom Remarks
(NTUs) Spent Removed | Depth After
Start of End of Pumping | (gallons) Pumping
Pumping Pumping ‘ (ft TOC) i
I (SR TTEAT : 9’&% T W\
L Dnage s o eS| 908 | Sauf 'ar ST )
“}l C ¥ SHT7I] f H
2 WR Sqnd & | 4pegil)y Llesned < No e
s S i
4.
5.

UM anlifed  pot considanadl Ak ol o Sandd Sil
ML AV g XA i ' [ p 1Y A ' A Y <7 Ddan Db g

3of3




p 7Y 42
1970/, 290n
Pheyi o

R TS

MW 68E- FIvAL

RELIEF WELL CONSTANT RATE CAPACITY TEST DATA FORM

Project: 8[9 Bend Dam Ii‘?;fgw Date: é/lb/QO
R (7 L
fw Reh / Well ID: é&g
Location: By ﬁf ‘)) ‘. /‘d () Awy, g 0 Initial Depth of Well: 40.(
o - J i«
Monitoring Eiljs:rumellné\!g 'CC&‘FI\A/I\%///C%%O/L‘H Weather: §¢? g, vy Wl Mq
Static Water Level’: ¢ —%‘%:E Jo W) ¥f 0. Measured By: L Ly6ouicy
LA e T
Elapsed | Actual Depth Water Pumping
Time Time To Level Rate Comments
| Water! Change1 (gpm)
Osec  |[3S5"| 2%/0 LG Y
30 sec 1Y [p l¢ Y
1 min L5.0] 16.y doe b0 The detisi
1 min 30 sec 2802 (o i bl  They altpotle
2 min 2303 loY | 0ETRhiS A, LAt
2 min 30 sec L& 04 Jod ¢ level. wete
3 min 9§65 tg.4 | Mlowed doChats) lize
4 min ig 03 [ecY | biboay iwiHating
5 min oY la Y &mum L ey
6 min 2. 28 16« L/ /
7 min 28.06 / .
8 min 2804 14l
9 min ] €07 /.Y
0min_| J405 | 3 %,08" (6 Y
11 min D) K ﬁé' lf-Y
12 min 2501 16.Y
13 min 28,0% [6.Y
14 min A8e08” 6.4
15 min a8 0% 16,4
20 min y¢6.1Y o4
25 min 1 A8.1¥ lect g
30min | [Y)¢ | D28 e A
~ 35min 2523 1 /6.4
40 min A8 D0 1 /6.8
45 min 28 1S5~ Y/
50 min 29 /¢ |
55 min . M/ /15/ /é-z a
the [ JYSS | J)oga /6.2

Comments:

All measurements in 0.01 feet. “Static water level recorded prior to capacity/drawdown test.




W68 B- Five

RELIEF WELL CONSTAN T RATE CAPACITY TEST DATA FORM (Cont.)

Date: 6]/6 /(QD

Project: 19 Ny if Jron. i) Rehags

Well ID:

w68 B

Location: 8'\4} 9 % \DAM# 5

Elapsed
Time

Actual
Time

Depth
To
Water

Water
Level
Change1

Pumping
Rate
(gpm)

Comments

1 hr 10 min

2849

£C» Q)

1 hr 20 min

1y 32

)

1 hr 30 min .

28.2-9

16 .3

1 hr 40 min

18, 39

LG R

1 hr 50 min

13,32

VAP

2 hr

a2

/G

2 hr 30 min

3. 4>

)

3 hr

3 hr 30 min

4 hr

4 hr 30 min

5 hr

5 hr 30 min

6 hr

6 hr 30 min

7 hr

7 hr 30 min

8 hr

RECOVERY

0 min

B 12

Recl

5 min

30J5¢e;

/ qlVL

10 min

1S .10

[

(6,19

15 min

ymitd 30 \/lglc 9';,

20 min

A M/

190 -7/

25 min

Q30‘§%?

30 min

3.2 f?(/‘AA Lo

35 min

e T"f

2 A2

40 min

7217A

45 min

50 min

55 min

o=

1 hr

~Comments:

MY wt Fndz

All measurements in 0.01 feet. *Static water level recorded prior to capac1ty/drawdown test.

Vo Lorrtgy obspsyy W Tumen Ahy

* 30"t VR 2pfgadag

oF W N

of . F/Wg

o/ foﬁ/,’

=
g




Big Bend Replacement of Left Abutment Collector Pipe System Omaha District
Geotechnical Data Report

GEOTECHNICAL LAB REPORTS



YR A S = =
g SOIL CLASSIFICATION RECORD SHEET
| . 7”5/
~FROIECT: : BORING WO: = 0. wo: 7c0\ — 7630 |
%@z&b@x& | _ | 3 -G (o
STATION: RANGE: 2y d;‘—\ SURF. ELEV: DEPTH TO WATER TABLE: BOTTOM OF HOLE
nptel.e o e i WL, ST L\-'l ‘r:*r jhmm,
DEPTH : PLAST ICITY GRADING (Cumulative percents finer) -
sawpLef  To [MUSTH (rr ivs) [hvo. maLYsis | U. S. STANDARD SIEVE SIZES GRADAT 10N CURVE ANALYSIS |
BOTTOM | URE ; CLASSIF l‘CAT 10N REMARKS
NO. i SANE ED FINES SAND GRAVEL Bs5 1 %o | %o |
saMPLE | (%) g .005mm | .02 mm] 200 30 | - 10 % |3/ in 3 in.| (om) | (mm) | (mm) O
54 O’ 1 l1MoN- 7 95 /6.t |coxd|53.4|81.2 l1c00| Z3 | 1ot |0./2 | O.Q Al S T Comang SM\D (sw- SM\ N\ 2R -3
2.l 8. o" T a5 | 28 a5. | \ec.0 | Clom_ (e :
' i3o't - 177 18% q1.2|1c0.0 Q.LN. (M)
\eo | — |55 33 9.0 | i1ce.o Qlag (e
%-5 [ 220" 1 — g L q1.6|100. v | (T
D geo' t— 130 }\v2 92.0 Voo Sasnay Q% (L
7 | 340’ | — | NoN-[Pasne 592 |vc0.0 Sa ()
Do L — | ¢ . ¢é5.0l1c00 | Sou 5\,\’ (LY
D Mo | — | « “ | so0.0l92.8 1000 ki 0.27]00S TE RS Fme’f\:so.wc& (- swm)
‘F:Q—\o 470" | — “ 2 2725 1922 972.81 9.9 | 1000 Med Fue Somg (=™ F




CORPS OF ENGINEERS
MISSOUR! RIVER DIVISION LABORATORY
OMAHA, NEBRASKA

SIZES IN MILLIMETERS

: U. S. Standard Sleve
Total Wt. Percent
MECHANICAL ANALYSIS No. Size (mm) | Coarser Coarser
Project: MRD Lab. No.: o 3 _inch < J6.2
1% inch 38.1
Location Sampled: 3/1% inch 19.1
SRR @‘\ “pan
Pan No. Time Hyd. Rdg. Temp. C. | Corr. Rdg. 3 Finer Total
Init. Wt. of Sample i min. 3/8 inch 9.52
Gum Arabic & min. No. 4 4.76
"Hyd. Cyl. No. 20 min. Pan
Return Dish No. 120 min. Total
; 0. C. E. SOIL CLASSIFICAT #ON No. 10 2.00
Gravel : Sand p - ‘No. 20 0.84
Cobbles Fines
Coarse ! Fine Coarse | Med | um | Fine No. 40 0.42
U. S. STANDARD SIEVE SIZES No. 80 0.177
‘o 78 s 232 13" 1 8/ 3f/8 1f% 8 8 10 16 20 30 %0 5060 80 100 200 325 No. 200 0.074
- o g 0
20 10
80 20
70 \\ 30
\.
% K
2 AN -
% 60 o 80 :
A -
v o
@ ©
o 50 50
® +
e £ ©
o
%0 - 60 o
N [~
80 70
N
20 80
10 e 90
> I|I=Ill I{ =|=|1||=|11Lm|{l Llll.{llll}llll =l| gllll I o L 10 0 B L OB UGB R 7 s SR
100 $0.0 to. §.0 1.0 0.5 1 .08 -01 0068 -001

——

—memas




CORPS OF ENGINEERS
MISSOURI RIVER DIVISION LABORATORY
OMAHA, NEBRASKA

|

SIZES IN MILLIMETERS

y U. S. Standard Sleve
Total Wt. Percent
: MECHANICAL ANALYSIS No. Size (mm) | Coarser Coarser
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Dear Mr. Skeen:

Re: Contract No. DACA45-96-D-0004, Delivery Order No. 7

Braun Intertec Corporation has completed piezometer rehabilitation and response tests at the Big
Bend Dam in South Dakota. Our observations, results and conclusions are provided in the
attached report.

We appreciate the opportunity to provide our services to you. Should you have any questions

regarding this report or the project, please call Pat Terhaar at (612) 683-8756 or Ray Huber at
(612) 942-4831.

Sincerely,

y =

Patricia M. Terhaar, PG
eologist

ice President

Attachment:
Report
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A. Introduction

As a result of extremely high Lake Francis Case tailwaters, 55 piezometers on the down stream
side of Big Bend Dam, South Dakota were submerged. The piezometers required rehabilitation
and response testing to assure and confirm that they were working properly for their intended
purpose of determining the groundwater piezometric elevation under areas of the dam.

On December 9, 1997 Braun Intertec Corporation (Braun Intertec) was authorized by the U.S.
Army Corps of Engineers (USACE) Omaha District Office to complete piezometer rehabilitation
and response tests at the Big Bend Dam. This work was carried out under Contract No.
DACA45-96-D-0004, Delivery Order No. 7.

B.  Scope of Work

The scope of work for this project was provided to Braun Intertec by the USACE in a Scope of
Services document dated November 14, 1997. The following tasks were carried out by Braun
Intertec.

. Elevation data for Lake Sharp and the Lake Francis Case tailwater for the period of
piezometer rehabilitation was obtained from the Big Bend Project Office.

. Prior to rehabilitating each piezometer, the depth to water and depth of the piezometer
were measured and recorded to the nearest hundredth of a foot. The condition of the
piezometer was also recorded. For piezometers having a protective outer casing, depth
measurements were made from the top of the well riser pipe (inner casing or TOR),
except in some instances where the riser pipe was considerably lower than the outer
casing. In those instances, the measurements were made from the top of the protective
casing and are noted as TOC on the field data forms.

«  Sediment was removed from each piezometer using compressed air. Plastic tubing was
lowered into the piezometer 1 to 2 inches above the base. Compressed air was blown
through the tubing, gradually increasing the pressure until it was sufficient to eject water
and sediment from the top of the pipe. An up and down surging motion was used on the
tube until the water appeared clear and free of sediment. Potable water was added as
necessary to remove all of the sediment.
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. Following rehabilitation, all water (to the degree possible) was removed from the
piezometer with compressed air. A recovery rate (response) test was then performed by
measuring and recording water levels in the piezometer at specified intervals as indicated
on the Piezometer Test Data Forms in Appendix A.

o  After completion of the response testing, the final water level and depth of the piezometer
were measured and recorded.

. The recovery rate test data were analyzed using the aquifer test analysis computer
program AQTESOLV, developed by Geraghty and Miller, Inc. An estimate of hydraulic
conductivity was obtained for the aquifer in the vicinity of each piezometer at the horizon

of the well screen.

C. Deviations

The following deviations to the proposed scope of work occurred.

. A post-response testing piezometer depth was not measured on the following wells:
D-760-RB, PZ-2, PZ-2A, PZ-4, PZ-6, PZ-8, PZ-8A, H810-RB-A, and H1060-RA.

. Piezometer F560-RB was damaged prior to our arrival at the site. We were able to repair
this piezometer by reattaching the riser pipe; however, the lock ring remained broken and
a new cap is needed.

. Ten of the piezometers contained diesel fuel. According to the Big Bend Project Office,
the diesel fuel was added several years ago to keep the water in the piezometers from
freezing. Based on information provided to us, at one time the thickness of diesel fuel in
the piezometers ranged from 1 to 7 feet. At the direction of the Project Office, wearing
protective clothing, Braun Intertec personnel used compressed air to eject the diesel fuel
along with the water onto the ground surface.

. Due to malfunction of one of the water level tapes, we used a water level tape borrowed
from the Big Bend Project Office for some of the response test measurements in three of
the piezometers. Since the borrowed water level tape was marked only in 1-foot
increments, we were only able to take measurements to the nearest tenth of a foot using a
ruler held against the water level tape.
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A piece of PVC pipe was inadvertently dropped down PZ-5, but was later retrieved.

The depth of a piezometer outside of the flooded area, E130-RB, was mgasured and
assessed for the presence of sediment as a comparison to the wells in the flooded area. A
noticeable thickness of sediment was observed. We were not able to determine the
thickness of the sediment without knowing the constructed depth of the piezometer, but
the feel of the water level probe at the base of the well was similar to many of the
rehabilitated wells.

Two piezometers (PZ-2A and PZ-8A) were dry when initially checked and remained dry
after rehabilitation. Therefore, response tests could not be performed. Piezometers
B480-R and PZ-22 initially had water but remained dry after rehabilitation, and
piezometers PZ-11A and PZ-14A had very little recovery. D760-RB-A, J970-RB-A and
PZ-25R had a very fast recovery, with most of the recovery occurring before
measurements could be made. Therefore, hydraulic conductivity values were not
calculated for any of these wells.

Six piezometers (see Table 1) had ice which prevented us from obtaining an accurate
initial water level measurement. Likewise, ten piezometers contained diesel fuel, which
did not allow an accurate initial water level measurement.

None of the deviations described above prevented us from achieving the goal of removing the
sediment in the piezometers that resulted from flooding. With the exception of the dry

piezometers and the ones showing very little recovery, none of the deviations are believed to have

affected the recovery rate test results.

D.

Results and Conclusions

Table 1 provides a summary of water level measurements, well depth measurements and well

conditions. General field notes and completed Piezometer Response Test Data Forms for each of
the piezometers are contained in Appendix A. Well depths measured after the résponse testing
are indicated in the comments column. On most of the forms a notation of H (hard) or S (soft)
was used to indicate whether sediment was felt (i.e., H indicates that no sediment was felt).
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As shown in Table 1, the initial depths measured by Braun Intertec agreed fairly well with the
depth measurements made in Augu 199,7 xcept for in piezometers F560-RB, PZ-2 PZ-2Aand
PZ-21. The likely cause of this discrepancy for PZ-2 and PZ-21 is that the August measurements
were made relative to the top of protective casing while our December 1997 measurements were
made from the top of riser. The August depth of F560-RB was nearly 1 foot deeper than in
December indicating additional sediment entered the well after August, or an inaccurate
measurement was made. The August depth for PZ-2A was approximately 0.5 feet greater than
the December measurement; however, the well was dry in December and no sediment was felt.

Sediment was generally felt prior to rehabilitation in the piezometers unless otherwise noted in the
comments section of Table 1. Fourteen of the piezometers exhibited an increase in measured
depth greater than 0.1 feet after rehabilitation. Of these, five had an increase greater than 1 foot;
these are listed below.

Piezometer Feet
F560-RB 1.33
H1060-RB 0.95
H1310-RB 2.20
J474-RB 0.64
J662-RB 0.63

With the exception of F560-RB, clear, sediment-free water was obtained from all of the wells at
the end of rehabilitation and prior to the response testing. Piezometer FS60-RB was flushed for
one hour without achieving clear water. An additional well volume of water was removed prior
to response testing; however, sediment was still present. This was the piezometer that required
repair prior to rehabilitation. A white precipitate believed to be scaling was observed in the
water removed from some of the piezometers.

At the end of the response testing, a small amount of sediment could be felt using the water level
probe at the base of many of the piezometers. This sediment is believed to have come into the
piezometer through the screen during water level recovery. That this sediment originated from
the formation rather than from the flooding is supported by the fact that a piezometer we checked
outside of the flooded area (E130-RB) also contained sediment. The transport of fines from the
formation through the screen would not be unexpected for driven wells such as these.
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The post-rehabilitation depth for piezometers J970-RB-A and J1220-RA was about 0.1 feet less

than measured prior to rehabilitation, suggesting sediment entered the piezometer through the

screen during rehabilitation. Piezometer PZ-19 exhibited a greater than 1-foot decrease in depth
which appears to be related to formation sand entering the piezometer as further discussed below.

Hydraulic conductivity values obtained from the recovery test data are provided in Table 1, and
data for each well are presented graphically in Appendix C. Hydraulic conductivity values ranged

from a high of 3.29E-02 cm/sec in PZ-4 to a low of 1.76E-08 cm/sec in J662-RA.

Water elevations for Lake Sharp and the Lake Francis Case tailwater are provided on the data
sheets in Appendix B under the columns headed EL and TW, respectively. A graph of this data
is also included in Appendix B. Although fluctuations in the lake levels may have influenced the

water levels during the recovery rate tests, we do not believe the results would have been

significantly affected. Fluctuations in the recovery rates are more likely to be a result of variables
such as measurement and equipment accuracy, and these generally even out during data analysis.

All of the wells appeared to be in good condition with the following exceptions:

The riser pipe for F560-RB was broken and had to be repaired, as previously discussed.

A partial obstruction was encountered at a depth of 14 feet in PZ-11A. This may be the
result of a damaged screen. Resistance to the water level probe was observed in PZ-11 at
a depth of about 47.4 feet.

The riser pipe for B480-R was bent slightly, but was still fully accessible.

The protective casing for PZ-17 was found lying on the ground next to the piezometer.
The piezometer was still fully functional.

Fine- to medium-grained sand was observed in the water ejected from PZ-19. This
sediment was considerably coarser than the sediment observed in the other wells, and a
greater amount of sediment appeared to be present at the base of the piezometer after
response testing. Although sediment-free water was obtained from the piezometer upon
completion of the rehabilitation, it is possible that the screen is damaged.



Department of the Army
Corps of Engineers

Project No. DACW-45-9607
May 18, 1998

Page 6

As confirmed with Mr. Dave Kane of the Big Bend Project Office, no site restoration was

necessary after completion of the work.

E. General

In performing its services, Braun Intertec used that degree of care and skill ordinarily exercised
under similar circumstances by reputable members of its profession practicing in the same
locality. No other warranty is made or intended.



Table 1
Summary of Piezometer Rehabilitation Data
EVEl
B480-R 13.1 13.1 13.11 5.33 Good IR No sediment felt with probe prior to rehabilitation.
C480-R 20.6 20.71 20.71 17.81 Good 3.57E-05 No sediment felt with probe prior to rehabilitation.
D760-RA 44.7 44.77 44.78 4.70 Good 5.94E-06 Sediment felt with probe after rehabilitation.
D760-RB-A 84.6 84.62 NM’ 4.56 Good NA" No sediment felt with probe prior to rehabilitation. Ice in well at 4’4" after rehabilitation.
D1160-RB 82.6 82.82 83.12 5.03 Fair to good 1.15E-06 Sediment felt after rehabilitation. Well in general good condition but poor seal in annular
space around well.
F560-RA 49.2 49.25 49.28 5.50 Good 5.18E-05 Sediment felt with probe after rehabilitation.
F560-RB 82.9 81.98 83.31 6.59 Damaged 3.99E-06 Well repaired prior to rehabilitation. Well flushed for 1 hour using 40 gallons water. Did not
clear. Sediment felt after rehabilitation. ’
F760-RA 52.1 ] 52.14 52.17 7.05 Good 7.87E-04 Sediment felt with probe after rehabilitation.
F760-RB 82.9 82.93 83.18 6.10 Good 6.96E-05 Sediment felt with probe after rehabilitation.
F960-RA 36.4 36.42 36.43 8.12 Good 6.20E-04 Sediment felt with probe after rehabilitation.
F960-RB 84 84.06 84.07 8.29 Good 9.50E-04 Sediment felt with probe after rehabilitation.
G680-RA 34 34.04 34.27 4.28 Good 4.64E-04 Sediment felt with probe after rehabilitation.
G680-RB 83.3 83.26 83.28 4.46 Good 3.79E-05 Sediment felt with probe after rehabilitation.
G880-RA 43.6 43.68 43.93 ice at 2.22 Good 3.71E-06 No sediment felt with probe after rehabilitation.
G880-RB 8§1.8 81.73 82.18 4.93 Good 7.16E-05 Sediment felt with probe after rehabilitation.
H560-RA 34.2 34.32 34.32 DF?2 at 7.60 Good 6.40E-05 No sediment felt with probe after rehabilitation. Diesel fuel in well.
HS60-RB 87.7 87.56 87.56 3.63 Good 7.01E-07 Sediment felt with probe after rehabilitation. No lock on well.
HSlO-RA 35.5 35.62 35.70 DF at 5.96 Good 2.27E-05 Small amount of sediment felt with probe after rehabilitation. Diesel fuel in well.
H810-RB-A 86.9 86.9 NM ice at 2.85 Good 8.79E-04
H1060-RA 38.2 38.33 NM 6.19 Good 2.70E-05
H1060-RB 83.5 83.51 84.46 ice at 3.33 Good 1.84E-05 Sediment felt with probe after rehabilitation.
H1310-RB 82.9 82.87 85.07 4.52 Good 3.53E-05
J474-RA 42.4 42.40 42.40 DF at 5.0 Good 5.59E-05 Sediment felt with probe after rehabilitation. Diesel fuel in well.




Table 1 (Continued)

pt
J474-RB 91.7 91.67 92.31 3.25 Good 5.84 E-07 Sediment felt with probe afier rehabilitation. Diesel odor in well but free product not
observed.
J662-RA 25.6 25.76 25.77 DF at 6.00 Good 1.76E-08 No sediment felt with probe after rehabilitation. Diesel fuel in well.
J662-RB 91.2 91.22 91.85 4.63 Good 1.86E-05 Sediment felt with probe after rehabilitation.
J970-RA 42.93 42.76 42.78 DF at 6.52 Good 1.85E-08 No sediment felt with probe after rehabilitation. Diesel fuel in well.
J970-RB-A 82.5 82.46 82.35 DF at 4.70 Good NA Sediment felt with probe afier rehabilitation. Diesel fuel in well.
J1220-RA 38.2 38.36 38.28 2.68 Good 5.00E-07
J1220-RB 83.8 83.88 84.00 0.74 Good 4.82E-08 Sediment felt with probe after rehabilitation.
PZ-2 40.7 39.90° NM 5.91 Good 5.84E-08 No sediment felt in well prior to rehabilitation.
PZ-2A 14.9 14.36 NM dry Good dry No sediment felt in well prior to rehabilitation.
PZ-3 42.3 42.36* 42.36 18.11%° Good 2.04E-04 No sediment felt with probe after rehabilitation.
PZ-4 39 38.98 NM 14.89 Good 3.29E-02 No sediment felt prior to or after rehabilitation.
PZ-5 40.1 40.12 40.36 16.38 Good 1.23E-05 Sediment felt with probe after rehabilitation.
PZ-6 40.0 39.80 NM 12.45 Good 5.54E-08 No sediment felt with probe prior to rehabilitation.
PZ-7 41.2 41.22% 41.22 ice at 2.821° Good 2.28E-07 No sediment felt with probe after rehabilitation.
PZ-8 40.2 40.10 NM 17.36 Good 5.06E-5
PZ-8A 17.2 17.27 NM dry Good dry
PZ-9R 47.6 47.61 47.61 19.09 Good 2.97E-04
PZ-10 49.8 49.77 49.84 19.21 Good 7.52E-06 No sediment felt prior to or after rehabilitation.
PZ-11 50.37 50.27 50.30 15.88 Good? 4.74E-07 Sediment felt in well afier rehabilitation. Well in good condition at surface but appears to
have partial obstruction at 47.35 feet.
PZ-11A 16.3 16.24 16.25 15.63 Fair IRS gedimer;t felt with probe afier rehabilitation. Partial obstruction at 14 feet. Possible screen
amage?
PZ-12 50 50.03% 50.04 17.25%° Good 2.03E-06 No sediment felt prior to or after rehabilitation.
PZ-13 51 51.03% 51.04 17.11% Good 4.72E-05 No sediment felt prior to or after rehabilitation.
PZ-14 48 48.08%° 48.13 15.60%° Good 4.42E-05




Table 1 (Continued)

PZ-14A 16.4 16.60'° 16.60 ice at 3.59% Good IR No sediment felt with probe prior to rehabilitation.

PZ-15R 49.4 49.45 49.47 11.60 Good 9.30E-05 Sediment felt with probe after rehabilitation.

PZ-16 38.5 38.62 38.74 6.12 Good 2.33E-05 Sediment felt with probe after rehabilitation.

PZ-17 42.8 42.82 42.96 ice at 6.09 Damaged 7.87E-06 7’ riser stickup. Protective casing on ground. No lock. Sheen on water flushed from well.

PZ-19 41.6 41.60 40.53 DF at 6.11 Damaged? 9.40E-05 Well in good condition at surface but may be damaged below the surface, allowing formation
sand to enter well. Well depth afier removing water and prior to recovery was 42.08. Diesel
fuel in well.

PZ-21 29.6 29.10" 29.10 3.17 Good 3.27E-06 Dgesel ﬁé:el reportedly added to well previously; however, no odor or free product was
observed.

PZ-22 14.6 14.60 14.71 DF at 7.08 Good IR No sediment felt with probe after rehabilitation. Diesel fuel in well.

PZ-24 27.9 28.01 28.01 DF at 7.40 Good 4.59E-05 k1’;10 sediment felt with probe after rehabilitation. Diesel fuel in well. Strong odor after 24

ours.
PZ-25R 44.3 44.24 44.24 DF at 6.10 Good NA No sediment felt with probe after rehabilitation. Diesel fuel in well.

Notes:  All depths in feet. All Braun Intertec measurements made from top of riser except as noted.

Measured by USACE in August, 1997.

Measured prior to rehabilitation.

Measured post rehabilitation.

Measured prior to rehabilitation.

Hydraulic Conductivity

Inadequate or no recovery

Not measured.

Unknown thickness of diesel fuel on top of water in well.

9. Top of riser 0.80 ft below top of protective casing; this is the likely cause of the discrepancy relative to USACE depth.
10. Measurement made from top of protective casing.

11. Top of riser 0.58 feet below top of protective casing;this is the likely cause of the discrepancy relative to USACE depth.
12. Not analyzed. Very fast recovery. Most of recovery occurred before measurements could be made.
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Attachment 3. Piezometer Response Test Data Form

PROJECT: Big Bend Piezometer Rehabilitation and DATE:
Response Test /2 - 2 -7
2D gy so-2
LOCATION: Big Bend Dam, SD. Depth of Piez: /3 ¢
Monitoring Instrument: Weather: £ L“f/ﬁf / f/(}/u,\;/u;g.\;/-{ §£éi*}
MEASURE DEPTH W.L.
TIME POINT TO ELEV. RESPONSE COMMENTS
WATER! (Change)

/250 0 T0C VG 1/ (oY)
15 Sec TOC
30 Sec TOC
45 sec ToC
1 min TOC
2 min ToC
3 min TOC
4 min ToC
5 min TOC
10 min TOC
15 min TOC
20 min ToC
25 min TOC
30 min TOC |

/7.50 || 1 hour TOC /3.1 LLA
/2.5¢ |2 hour ToC [3. 4] | DM
il jp 50 |24 hour TOC 3 A R W DF [3.11
% , —

Static Water Level: 5.7 5 Measured by: /jl’

! All measurements in 0.01 feet. ﬁ/

? Static water level recorded prior to piezometer rehabilitation.

Additional Comments: _4/£7. [/ /) F002 oD s7 /0/\/- Krsel. éw*ﬁ‘ 5//‘4;%7‘/7
4D NORTH. it 7aPE PRIBE Ayp/BLE HEARD (pn7RcT STEEL AT '

BoTTom oIF pril . NO _SED/WENT pBSERVED of FROBE . RLAEL S wedte
Wlv MES P wATEE , WATEE [FLEAC AFTEL [5T Whetl J/oleme.
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Attachment 3. Piezometer Response Test Data Form

Static Water Level 2:

[7.3]

PROJECT: Big Bend Piezometer Rehabilitation and DATE:
Response Test 12 -/3-97
PIEZ.ID: ¢ 480 -R

LOCATION: Big Bend Dam, SD. Depth of Piez: 2&. 7/
Monitoring Instrument: Soio NLsT Weather: Cﬁ}eﬂ R s Liry, 20 rA |

MEASURE DEPTH W.L.

TIME POINT TO ELEV. RESPONSE COMMENTS
WATER ! (Change)!
0 TOC
15 Sec TOC 20,70 AU o0 —
30 Sec TOC 20,65 | DB o | ©-09
45 sec TOC 20,63 |P%.07| O 04
I min TOC |20 62 |1548 0p | © O
2min_ |1 |20.57 | s | 0 90
smin__| 1€ |2053 | gl | ©od
4 min TOC  |20.50 | %4%.70 | © ©?
5 min 1c_ 12096 | g g0 | O
10 min TOC 20-29 | (x50 | 0 (T
15 min toc | 20-/4 | g A0 | 0 15
0min_| _T0C_|70.00 |45 0 | &
25 min TOC /9,39 [ »u3 g\ | o
30 min Toc 1 19.75 |33 95 | o4
lhowr | TOC |/9./8 |\34.62 | ©-°1
2hour | Toc |y 3{ |i350.33 | 0 &7
18 .57 1350 1> A e

77

' All measurements in 0.01 feet.

2 Static water level recorded prior to piezometer rehabilitation.

Additional Comments: ei< . ¢ /A2
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Attachment 3. Piezometer Response Test Data Form

PROJECT: Big Bend Piezometer Rehabilitation and
Response Test

DATE: )
/2 _/[‘, — g7

| PIEZ. ID: D 760 K2#

LOCATION: Big Bend Dam, SD.

Depth of Piez: ¢4/ 77

CLER, SUNPT, R

Monitoring Instrument: Kock #¢ 54 (/ ‘& koozls) | Weather:“7g), I A

MEASURE DEPTH W.L.
TIME POINT TO ELEV. RESPONSE COMMENTS
WATER? (Change)!

: o |og  |ed | -

ssee | t0¢ 4o |y | o

30 Sec ToC  137.95 |i352.55 | 4.05

45 sec TOC 39.95 |35 55 @)

1 min TOC o 12265

2 min TOC e —

3 min TOC | 43.5  |[152.9

4 min TOC G435 YA o

5 min ToC 1433 1229 L 0.2

10 min o |42.8 12307 | 0.5

15 min TOC — —

20 min TOC | Y740 | 1321

25 min TOC | 40.90 |in3iu | ©.5

30 min Toc 40.30 |i%%2.2 (VIRY;

I hour ¢ |37.¢0 |izz4q | 2.1

2 hour TOC FZ. 5 |40 05 5. \9 |#hsco Tere

24 hour TOC A9 |imq.510 | 270y | 4478 (9

Static Water Level % tt 70 Measured by: /&

' All measurements in 0.01 feet.

2 Static water level recorded prior to piezometer rehabilitation.

Additional Comments: _¢e2f s £8ops Corbe Zeg 1o
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Attachment 3. Piezometer Response Test Data Form

PROJECT: Big Bend Piezometer Rehabilitation and DATE:
Response Test /Z2—7—97
PIEZ.ID: s 760 PBA
LOCATION: BigBend Dam, SD. Depth of Piez: &¢/. 2
Monitoring Instrument: A4 7C (D Weather: “’,ﬁﬁ‘;;tfﬁ‘af;;;
MEASURE DEPTH W.L.
TIME POINT TO ELEV. RESPONSE COMMENTS
WATER ! (Change)!
l 223 o Toc @"—?félo 2o M| —
: 15 Sec TOC | BS /¢ xs.u0 | 0.8
i 30 Sec ToC  |§ #8150 | 0.5
45 sec TOC 4.70 | B, 04 [
| 1 min Toc 4. 6% |13 W] 0D
2 min Toc 4 5/0 B 4 Jo 0 34
| 3 min roc | o se’| 0.0d
4 min TOC ¢.5€ [ B\ . (& S
l 5 min TOC . 5,6/ ihub (R O
10 min TOC  |4S6  |13eb.1e 0o
| tsmin_| 10¢ |58 |aeeae | o
20 min TOC 4.5C |z 1 o
l 25 min ToC iy I o
30 min TOC |43 | ... 2 o O |fAZm  rarl
l 2:23% | 1hour TOC 4/53 (206 . 2\ O
#2% || 2hour T0C |4 5% |2, -2 > .
' 2:2? | 24 hour TOC 7 53 136k 2L ) € p Wl e ud
? . —p )
Static Water Level % 4.5(, Measured by: 45 7 e
l ' All measurements in 0.01 feet.
% Static water level recorded prior to piezometer rehabilitation.
l Additional Comments: W/EZL /o 3000 SEHE. w0 SEDOEeWT (82T (~
LOTBon 817 LoZZe-  [Yoseen Y3 coell volosws C&/;/\lzl;ﬁ/-pé/’y/?/« Flds d_gieit,
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Attachment 3. Piezometer Response Test Data Form

I

PROJECT: Big Bend Piezometer Rehabilitation and DATE:
Response Test (2=~ 57 ;:
P2 o0 8
LOCATION: Big Bend Dam, SD. Depth of Piez: gz ®z
Monitoring Instrument:  4/AZo0 Weather: gﬁ."?:f&f::{f::i
MEASURE | DEPTH W.L.
TIME POINT TO ELEV. RESPONSE COMMENTS
WATER ! (Change)!
0 TOC $3. 00| 41 1% — it
15 Sec TOC 82.92 1123132 O\
30 Sec TOC §2.8711291-37| o005
45 sec TOC 82.82 |1241-94L | 093
1 min roc | g2.go 1231 4 | 002
2 min TOC | 82.46 [1238.0% | ¢«
3 min TOC 82.52 123622 | 0.4 _
4 min Toc | §2.43 129331 | © ¢4 !
5 min TOC g2.35 | 128531 | o 0%
10 min TOC &2 .o5|12% M | o 35
15 min TOC 5/ 75 | 124%99 | oz
20 min toc  |3(.55 131,49 | o2 |
25 min TOC TL.33 | 28941 | 022 }
somin | Ttoc |2 14 [12%3.60 | 0.4
1 hour T0C  [§4.00 |1290.14 | |-14
2 hour TOC 77.90 1129294 | 2-i
24 hour toc_ | 4368 [1221.05 | 34 §3.i2
Static Water Level > 5" )3 Measured by:

! All measurements in 0.01 feet.

% Static water level recorded prior to piezometer rehabilitation.

Additional Comments:

LIETL

AR

I Aoy

CONIITION . SEDcENT  [fo=0 7

N BOTDN OF LWELL. TR frn Armid- FRum 5130l SURERIE

LIFERE A BNTEPTS — [P0 FisindC oy2  FUSHLcr  Ba syt STACE 7y 2CT7R,

(BHTE _FELIFITATE _fLesiled Faoom wege - Quall_shivll e //z;/ec»L’J .




I
' Attachment 3. Piezometer Response Test Data Form
' PROJECT: Big Bend Piezometer Rehabilitation and DATE: 7
Response Test lz-14-57
l | PEZ.ID: oo o m o
LOCATION: Big Bend Dam, SD. | Depth of Piez: 49 25
l Monitoring Instrument: ~ SOLONVST Weather: v 1:“‘, A ;?Dm:::
MEASURE | DEPTH W.L.
I TIME POINT TO ELEV. | RESPONSE COMMENTS
WATER ! (Change)!
l 407 |0 ToC | 47.95 |1320.8y|
15 Sec TOC 49 53 |i32(.25 | 0.4L
l 30 Sec TOC 47 39 [1321.31 | 0.4
45 sec TOC §7.18 |1321.58 O 2\
' I min Toc | y..58 [1z2%18 | O 2
2 min TOC | qe.51 [1%22-25 | 0.9
l 3 min TOC 45 g8 11323 2% | 0 9%
4 min TOC d4.11 12405 | o 11
l 5 min oc | ¢44.0p |1324 .70 | 0.v5
10 min TOC Y023 |vr 5y | 3 35
' 15 min Toc  [37.60 |13y v | 2-73
20 min TOC SY. 7S | [3d4-610 7.75
l 25 min TOC 3].7Z |1357.¢4 | 3.05%
30 min TOC z9.50 | {ypbau| 1 G2
$°97 {1 hour TOC 27 2% |inge 49| 7 5D
¢ o7 |2 hour T0C  I'A I | 138g.0L | 1l B3
,ls 4:01 |24hour | TOC 24
Static Water Level >
! All measurements in 0.01 fect. /

? Static water level recorded prior to piezometer rehabilitation.
s

Additional Comments: K RV 4 ,ﬂ;,a" bent 505404 a‘/%gmwsw', el v /7 oo
P ~—7 7 7 ?
Cpn e )6 OA/ - FLostlesy W) THEEE corte  pokusn s,




Attachment 3. Piezometer Response Test Data Form

PROJECT: Big Bend Piezometer Rehabilitation and DATE:
Response Test Jz—14- G

PIEZ.ID: ~$60 - 28

LOCATION: Big Bend Dam, SD. Depth of Piez: §/, 7F

) - . . (wn  20°F
Monitoring Instrument: SOCOMST Weather: S\ (

S Wind ek S o

MEASURE DEPTH W.L.
TIME POINT TO ELEV. RESPONSE COMMENTS
WATER? (Change)!

2571 o TOC T2 12671y —

15 Sec TOC %2.35 | %7471 006

30 Sec TOC ®z.32. | {1€7-20| ©:c3

45 sec TOC %2-27 |12%7.24 | .65
1 min TOC %2 .21 12%7. 3y 0 -Ob B2 20 BTG

2 min TOC g2-¢c5 (28741 | O /6

3 min TOC K43 12%1.99 | ¢ 12

4 min ToC Si%2 1257.70 | O

omn | Toc | g9y 228 5| o 13
15 min TOC 055 |2%%.97] o043
20 min TOC Qe.02 i249-5% 0 S53
25 min TOC 246 |12900¢ | oS
30 min TOC 7% 95 12W-51] oS\

757 | Lhour ToC Zo.0a | 1293 D] 2.%0
4571 |12 hour TOC ) BL 1296 .2 5.2
23571 || 24 hour TOC 2.4 |i351-05 5835 g3 -3 (5)

Static Water Level % (.59 Measured by: ¢ g ;—) %
\

' All measurements in 0.01 feet.

2 Static water level recorded prior to piezometer rehabulitation.

Additional Comments: S;'ca' &mﬁ«ﬂcﬁéﬂ — weld o/cqu@fz il A
Flushoed wefl fa [/ K. dine 40 caflomo HoO = Lpth zed Glaon e
[ . FluahH S e Gwll Gplors nd  Storded ,/wc/uay sate trot

l 5 min TOC st 12%7 %] o
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Attachment 3. Piezometer Response Test Data Form .

| S0
' ‘«3*’»“
.5- 509

PROJECT: Big Bend Piezometer Rehabilitation and DATE:
Response Test [2-1%-917
PEZID: £ 760 /24
LOCATION: Big Bend Dam, SD. Depth of Piez: 52 ./Y
Monitoring Instrument: 50CCp O T Weather: (¢ oo n N Yy 2
MEASURE | DEPTH W.L.
TIME POINT TO ELEV. RESPONSE COMMENTS
WATER ! (Change)!
0 TOC (3% Fo | 15HMad | T
15 Sec TOC 32 %0 | 133p.qu | 200
30 Sec 1o |30,{0 | 335.,4 | 220
45 sec TOC 29.0c 120 24 | U
1 min ToC | 272./8 |1342.00 | ¥
Il 2 min TOC 127,20 | 134704 | 4.99
3 min Toc |1 6l [ 1391 udh] 459
4min__ | TOC |id.1¢, |4y | 283
5 min TOC |65 | 250\ | 215
wiin | 1¢ | 150 | n0a4 | 519
1,54%%*1 TOC 1. |'5 2k, 04 0. 35
20 min roc 70530\ | 0\ 52 17 weell dpih (59
25 min Toc 205 [\3W2.\A | © '
30 min TOC 1,04 |owaa | O
1 hour TOC 1,05 |onl. & | ©
2 hour TOC 7. D{ gl-\A 0]
24 hour TOC 710; 2,7 AD O
Static Water Level % 7.05 Measured by: ‘_/_’_f ’

! All measurements in 0.01 feet.

2 Static water level recorded prior to piezometer rehabilitation.

Additional Comments:

JOELL (1) GOop QU TIe A\

SCLeME T
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CONTIIC 7L
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JrEmose  [Fost  wELe , (CUSHED (o(TH Twb Wil UmuUesS ~(CCEHE
WATER  TOE LNHTE  PRECPITRTE,  FUR




Attachment 3. Piezometer Response Test Data Form ) ,

S,

PROJECT: Big Bend Piezometer Rehabilitation and DATE:
Response Test /2-15-77 L.
PEZID: = .0 28 - .
LOCATION: Big Bend Dam, SD. Depth of Piez: ¥z , 973 ‘
Monitoring Instrument: SO T Weather' %’T% ;r:;“";:’. ,;.: . A
MEASURE DEPTH W.L.
TIME POINT TO ELEV. RESPONSE COMMENTS
WATER ! (Change)!
000 0 TOC 7(5 /] 1204018 —
15 Sec T0OC |72 4£ 11290.%5] 0w
30 Sec TOC |4 — |~
45 sec TOC | 2¢ 7o |{241H4
1 min TOC 7€£.35 12491. G4 C.35
2min3essp. TOC |73 88 [ pad.dy | 241
3 min TOC 2377 | 120512 0.1
4 min TOC 722¢ |129v.09] 4 0%
5 min TOC  |69.30 | 1298 44| 7.4
10 min TOC GLds 1207 141 8BS
15 min toc |55 w8 |3 | 5.5
20 min TOC 4‘7 Z‘/ M8 05 ‘a"-'u
25 min TOC -0 |oov2al 729
30min_| TOC  |3% 25 |\B0.od | 375
/706 || 1 hour TOC (2-9% | 12%5.%51 | 25-3%
/2:0¢ || 2 hour TOC L7 |12\ 20 | 5,95
1000 |24 hour 6.1/ )k | 0-8l (8
Static Water Level: £ /() Measured by: a2
T All measurements in 0.01 fect. [

2 Static water level recorded prior to piezometer rehabilitation.

SEDNENT  [ELT &Y
w3 akgre SowemdS Fomvie

1008 Pputdy T7O09.
ohelis  [FLIAED)

Additional Comments: J/£¢e /4~
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Attachment 3. Piezometer Response Test Data Form

PROJECT: Big Bend Piezometer Rehabilitation and DATE:
Response Test /2~/5 =97
PIEZ.ID: £ QL0 /@q
LOCATION: Big Bend Dam, SD. Depth of Piez: 3%, ¢/2
Monitoring Instrument: SOLOMST Weather: ,C L(,(:,V,: { : ’ ,:'5'
MEASURE DEPTH W.L.
TIME POINT TO ELEV. RESPONSE COMMENTS

WATER! (Change)!

0 TOC F0,20 (352 | T

15 Sec TOC 29./0 1210, 12 | @

30 Sec TOC 25,00 [134).22 i-|

45 sec TOC 126 45 |1242.57] 135

1 min TOC 2<% |1342.35] 0.18

2 min TOC 2/.31 1247.4) | 4,50

3 min TOC j9.02 [1350.20 | 2.2

4 min TOC /6.28 1352.94 Z~/M

5 min ToC /430 |135d.q2] (L9%

10 min TOC $.97 |izeo.25| 599

15 min TOC g/ 1Dt 04| 0.9

20 min TOC $./Z |\3ul.jo| bov

25 min TOC Y. /2 [13e (O o

30 min TOC ¢ iZ |13 0

1 hour TOC g /2 |13\ 10 0

2 hour T0C | %D [ (309 | ~6 o0}

24 hour TOC {. IS [1361.07 | ~0.02 3C-43 (=D

Static Water Level ?3 | Measured by: : g

! All measurements in 0.01 feet.
2 Static water level recorded prior to piezometer rehabilitation.

Additional Comments: 0CLL /v GOOD Fordy77or. St rré w7  fez7 o~ DL,

FLOSHED "3 et woumes - conTel Pcens?-
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Attachment 3. Piezometer Response Test Data Form

PROJECT: Big Bend Piezometer Rehabilitation and DATE:
Response Test /[2- /597 f
PIEZ.ID: = ?&, o on I
LOCATION: Big Bend Dam, SD. Depth of Piez: X</. ¢é&

2 el 757

Monitoring Instrument: 38 3N{ST Weather: v oue @ 5 ot

MEASURE | DEPTH WL.
TIME POINT TO ELEV. RESPONSE COMMENTS
WATER ! (Change)'

0 T0C | 40./0 | 12309 3 — |

15 Sec TOC S7.22 iz 1§ ] 2.9%

30 Sec TOC |55, 40 [1hu.od | \-BL

45 sec TOC 530 |i»s-1c| 1.19

1 min TOC S52.40 | 1211.00 1.2

2 minjog¢ TOC Y-2.65 [\ . B Q.7

3 min TOC /0. 00 |1224.40 | 2.5

4 min TOC  |34.90 |13a4.50 | 5.1

5 min TOC  (29./6 [1340.20 | 5.8

10 min TOC  |/3 .0 [1355.3° | 155

15 min TOC o5 [12e0.75 | 4.95

20 min TOoC §.37 1250t . CA O ;54

25 min T0C | 8.30 |23,1.10 0.0l

30 min TOC €. 3 12¢1.094 | ~0.01

1 hour TOC B.3] li3gl.09 O

2 hour TOC ) ( \3,t. 04 O

2howr | _t0c [9.37 03 [-0ou | 8407 5

Static Water Level > 7,29 Measured by: j

' All measurements in 0.01 feet.

? Static water level recorded prior to piezometer rehabilitation.

Additional Comments: JocZc /U E20080 OONVHTION - SEVNIENT FELT /.00

MELL , FosSlep (T
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Attachment 3. Piezometer Response Test Data Form

PROJECT: Big Bend Piezometer Rehabilitation and DATE:
Response Test ’2- [ 57
PIEZ.ID: (5 &0 EE4F
LOCATION: Big Bend Dam, SD. Depth of Piez: 37- o</
Monitoring Instrument: fpcf-lest / )L wrkervzs ) | Weather: <77 J;,M,:“//ﬁ,; 0
MEASURE | DEPTH WL.
TIME POINT TO ELEV. | RESPONSE COMMENTS
WATER ! (Change)!
/156 |0 TOC 273 1342 Yo —
15 Sec TOC 25.4 | 134422 1.4
30 Sec TOC 2%, ) [B45.02 01
45 sec TOC 23.3 134, 42 l«b‘\
I min TOC  22.7 134702 | O
2 min T0C | /9 9 1350.32 | 4.9
3 min TOC /4.5  |1353.22] 24
4 min TOC /4 %y E AR
5 min T0C /0,5 1357.22 | 2.3\
10 min Toc |00 |iz.2.72 | £.5
15 min TOC 522 | 1349 .78
20min_| Toc | 475 |34 | .
25 min TOC 7‘ 50 i35 g%
30 min TOC 440 12532 &5\
|1 hour toc |4 4p | 1332 6
N 112 hour TOC 4.%%5 |25 A 0,07\
IV 5% |{ 24 hour TOC A Ll 13664 9. 0N B 2.2\ (3)
Static Water Level %~ 1,29 I Measured by: E%: I
' All measurements in 0.01 feet. /

? Static water level recorded prior to piezometer rehabilitation.

Additional Comments: WeEZs /0 Boed (OUD p7r04) . SUDP7€nT

I 5T 2 p f)s WAL Udumon  ANND — CLEND . whi Ty
Precipdote Lusiod Prom  gnfis-




Attachment 3. Piezometer Response Test Data Form

_--/%--------

PROJECT: Big Bend Piezometer Rehabilitation and DATE:
Response Test J2-lu-97
PIEZ.ID: ¢y LEC 23
LOCATION: Big Bend Dam, SD. Depth of Piez: £R3.2¢
Monitoring Instrument: ﬁOC"['.(QSQL [ | {4 /”léé/b/z[g ) Weather:(gwwg‘(,%ﬂz :::7 : <
MEASURE DEPTH W.L.
TIME POINT TO ELEV. RESPONSE COMMENTS
WATER'! (Change)!
/1025 |0 ToC /3 (291 95 | -
15 Sec TOC 77 1242.95 RY;
30 Sec TOC 2¢{.% 124%.15 0.2
45 sec TOC 26.6 |12 55| 0.%
1 min TOC 26.15 11283.30 | p-us
2 min T0C | )5 5" 120446 | 0-05
3 min TOC 2 3 (295 S A
4 min TOC 73./ 1293 | | %
5 min TOC 17224 297,85 | 109
,l‘«él)’min TOC be.B30 |15 19 1.%
15 min TOC  |p2.j0 |19 21
20 min Toc |57 00 [ 130:45 | 3
25 min roc  |5¢.855 [1315.45 | 4.5
30 min TOC (%050 ||2G.45 | d.0
\L P | 1 hour Toc | 2969 |1346.35 | 20.9
\"13; 2 hour roc I-9% |1255 39 | 15-04
WA7|l24hour | _TOC H% |izsse | iv» g5 2% (5D
Static Water Level: Y, Y[ Measured by: i

! All measurements in 0.01 feet.
% Static water level recordgd prior to piezometer rehabilitation.

Sedimund v Begom
W (TE _ pRol{FFITare
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Attachment 3. Piezometer Response Test Data Form

PROJECT: Big Bend Piezometer Rehabilitation and DATE:
Response Test [2-15-77
PIEZ. ID: & 88C B#
LOCATION: Big Bend Dam, SD. Depth of Piez: </3. & &
Monitoring Instrument:  Seolon; 54 Weather: sx")(?;z,ﬂ(’ww,fa:-
MEASURE DEPTH W.L.
TIME POINT TO ELEV. RESPONSE COMMENTS
WATER ! (Change)'
0 TOC #7.80 | 132515 —
15 Sec TOC g2 76 [1325.19 | o0 o4
30 Sec TOC |3 7% |1325.20 | Q- CZ
45 sec Toc 4300|1325 25 | o e
1 min T0C |43 70 [1325-25 O
2 min TOC 43,60 |1325-33 CH
3 min ToC |43 52 |i%5.43 | ©0-99
4 min TOC |43 4€¢ |[1325.49 | 0.0v
5 min ¢ | 433% |135.56 | 0 oT
10 min TOC 3 <o |i%)5.405 | 039
15 min TOC | 4Z.yh |132v.30 | 035
20 min oc |42 i 1320 | 0-3d
2 min toc | {\.19 | 32720 | 0.50
30 min toc  |4{-6D |iz27.45 | 0.25
1 hour TOC 2,9.1 & |1229.17 112
2 hour TOC A, L0 (352.35 | 38
24 hour TOC 4 76 |13eenq | 3i.84
‘Static Water Level 2 2. 2% (L ce ) Measured by: L

! All measurements in 0.01 feet.
2 Static water level recorded prior to piezometer rehabilitation.

Additional Comments: (A/22¢ (W OFY OOMDETION . 1660 N JEY  pT D(_J ' rorc

FLUSHED Wil W= pecumes — o .




Attachment 3. Piezometer Response Test Data Form

PROJECT: Big Bend Piezometer Rehabilitation and DATE:
Response Test [2-15-G7
PEZID: 4 SRO A
LOCATION: BigBend Dam, SD. Depth of Piez: <¥/.73
| Monitoring Instrument: SOLONAVS T Weather: (?ce,'ﬂg";:::z’/—fe: o
MEASURE DEPTH W.L.
TIME POINT TO ELEV. RESPONSE COMMENTS
WATER! (Change)!
[2:40 |0 Toc 7800 |'29.95 —_
15 Sec o | 727,40 124255 | o
30 Sec TOC 77./0 i'lﬁz,%*?; 03
45 sec TOC 724,65 |129%.30 | 0-45
1 min TOC 26.32 [1263.65 | D-2D
2 min TOC /%3 205,64 | Z .0\
3 min T0C | 72.22 [1290.73 | 1:09
4 min TOC 7/ 79 [1288.00 | | 43
< 5 min TOC 20.22 [1244.73 | {31
10 min T0C | 63.0( |{300.04 | 7.2
15 min TOC 15230 [w3i2.v5 | 5.1
20 min TOC $/-3¢ |x3.59 | 5-94
25 min TOC  |4/57.85 |24 0 | ©.5i
30 min roc  Y2es oy s 4,35
YD) 1 hour TOC 22.i5 | 1™41.8 14.55
2.40 2 hour TOC L. 59 1263 3¢ | 15.50
/2" 4> || 24 hour TOC 4-93 |i%S.0L | iv. b3 ¥2./8 s)
Static Water Level: 4,97 Measured by:
T All measurements in 0.01 feet. /

? Static water level recorded prior to piezometer rehabilitation.

Additional Comments: (/ELC (& &00p ition  FrusiHed U «if Jolopes
/zmme AT = OLERL-






