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INTRODUCTION

A. Facility Description

The TVA John Sevier Fossil Plant (JSF) is located on the
southern bank of the Holston River at mile 106.3 in Hawkins
County, Tennessee. The JSF is approximately three miles
southeast of the city of Rogersville. Access to the site is
by State Highway 70 and T.V.A. Plant Access Road. Reference

is made to Figure I which is an excerpt of the Hawkins County

map .
B. Operational History

The JSF produces approximately 160,000 cubic yards of ash
per year. Pond "J" was originally operated as a wet sluice

pond from 1984-1988. In 1988 Pond "J" was deactivated. 1In
1990 some additional ash reclaimed from ash disposal area 2,
was hauled to Pond "J". Pond "J" has been inactive since
this time.

C. Expected Year of Closure

Pond "J" is essentially filled. In order to conserve
fill soil, the site will be contoured with a small amount of
ash (to obtain finished grade) which will be hauled from the
dry ash silos to Pond "J". This will require approximately
50,000 cubic yards of ash. This estimate is based on field

surveyed topography dated December 7, 1989.
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IT.

In accordance with the DSWM solid waste regulations
(March 18, 1990) closure of the Pond "J" ash disposal facility
will begin no later than March 18, 1994. Closure activities
will require approximately one year to complete.

D. Facility Contact

The names, addresses and telephone numbers of the TVA
personnel that may be contacted during the post closure care
period are listed as follows:

Plant Manager

Tennessee Valley Authority
John Sevier Fossil Plant
P.O. Box 2000

Rogersville, TN 37857
(615)272-8152

As of the date of this report the plant manager is Mr.
George H. Pigg, dJr.

FACILITY CILOSURE

A. Site Preparation

In order to conserxrve soil the site will be prepared for
final closure by filling and contouring low areas with dry fly
ash hauled from the silos. This preparation will involve:

(1) Transporting the ash frxrom the silos by dump trucks

to Pond "J".

(2) Spreading the ash with bulldozers to a maximum

thickness of 12 inches.

(3) Compacting the ash with a vibratory roller compactor

to achieve an in-place density of ninety percent (90%) of

its maximum compaction density as determined by the

STANDARD PROCTOR COMPACTION TEST (ASTM D-698).

2




(4)‘The ash used to contour the surface will be graded to
provide approximately a 1l-percent minimum slope to
provide drainage sufficient to prevent ponding and excess
surface infiltration. Since the ash 1is physically
stable, nonputrescible, and is not an attractant for
disease or animal vectors, no daily or intermediate earth
cover will be required during this period.

(5) Dust will be controlled by utilizing a water tank
truck as required on the haul road and Pond "J" surface.

Drainage System

The surface water drainage system will be operated
with the same concepts as have proven to be historically
successful during the operation of other TVA ash disgposal
facilities.

The potential run-on from surrounding areas will
continue to be intercepted in the existing diversion
ditching network. These interception ditches direct the
surface flow around the ash disposal area to preclude
this water from mixing with runoff from the ash disposal
area. The handling of this extraneous water assists in
stormwater management and erosion control within the ash
disposal area.

The run-off from the Pond "J" area will utilize the
following method of controlling water. The run-off
collection system will consist of maintaining an

approximate five-percent slope on top of the site once




final contours are achieved and a perimeter ditch along
the inside of the original earth ditches with a minimum
one-percent slope. During closure, run-off water will
continue to be pumped to the stilling pond, which is
located adjacent to the dry ash stacking area, prior to
discharge. There will be 3 discharge points from the
reclaimed Pond "J" after final closure. One discharge
will be through the original spillways to the lake and
two new discharges through pipe culverts to an existing
ditch around the outside of the original ditches. These
ditches discharge to the 1lake. Modifications of the
NPDES permit for the facility will be made as required to
cover these changes in discharges.

Collection of any accumulated fly ash that settles
in the ditches during the reclamation of Pond "J" will be
removed on a regular basis and placed back on the
dewatered ash to be covered in the reclamation of the
area. As the finished grade of the site is attained the
placement of cover material and establishment of
vegetative cover will be accomplished as soon as
possible. This helps control erosion and maintains an
effective drainage system. Past operations at this plant
have maintained good attention to detail in this regard.
This attention to detail will continue in order to

control erosion of ash.




Leachate Collection

The Pond "J" ash disposal facility is scheduled to
begin closure on or before March 18, 1994 (four years
after the effective date of the new regulations). This
facility currently does not have a leachate collection
system. Monitoring at this site and investigations
conducted by TVA at other sites and previously furnished
to DSWM indicate very little potential for contamination
of groundwater from ash disposal facilities because of
the inert characteristics of the material. Closure of
this area will further minimize leachate generation.

Therefore, in accordance with the March 18, 1990
regulations (1200-1-7-.04) (1) (b)3. (page .04-1) leachate
collection is not required for this facility since the
facility currently does not have a leachate collection
system and there 1is no indication of leachate
contamination.

Gas Collection

Gas collection for ash disposal facilities is not
applicable as so stated in DSWM Policy Memorandum
SW-91-2. Ash produced from the combustion of coal is the
only waste material which deposited in this facility.
Ash is completely composed of the noncombustible mineral
components incorporated in the coal during its formation.
Ash is inert, noncombustible, nonputrescible, and will

not decompose to produce gases.




Final Cover

The footprint of the Pond "J" ash disposal area is
shown on the drawings prepared by TVA (10W286-58-6) and
submitted as part of this Closure/Post-Closure Plan. As
has been discussed previously, the disposal facility is
an abandoned wet sluice pond that will be closed after
recontouring with additional dry £fly ash over the
existing grade. The recontouring of the site, during its
closure, will result in an increase in the vertical
dimensions but no increase in the footprint. The site is
proposed to be graded to an approximate maximum final
elevation of 1110 feet msl. The closure of the Pond "J"
ash facility to this grade, as shown on the drawings,
will allow recontouring to minimize the amount of
relatively flat surface area that will be the final
surface of the site. This will facilitate controlling
run-off of precipitation and further minimize the
generation of leachate or accumulation of moisture within
the old ash deposits.

Given the unique characteristics of ash and the
results of the modeling studies conducted by TVA the
final cap to be wutilized on top of the ash will be as
follows (from top layer downward) :

- Soil suitable for support of vegetation,

twelve inches




- Soil compacted to achieve a maximum hydraulic
conductivity of 1 x 107 cm/sec, twelve inches
Appendix A is a printout of the HELP model that

provides the justification for using this final cap. 1In
summary, the printout is to be used to evaluate the cap
design only in regards to the anticipated average annual
pexrcolation through the cap. The results indicate that
for the 10 years modeled the average annual percolation
through the cap is predicted to be 1.2162 inches/year.
The proposed cap design will provide sufficient
protection from the percolation of water into £fly ash
stack. This is further supported by the field
experiments and analysis conducted by TVA that indicate
that the fly ash exhibits strong capillary forces and an
ability to store water, also, the moisture content of the
dry ash used for recontouring is very low. Reference is
also made to the report "Design, Construction and
Maintenance of Cover Systems for Hazardous Waste - An
Engineering Guidance Document" prepared by the Army
Engineer Waterways Experiment Station for EPA, May 1987.

Vegetative Cover

The conditioning, fertilizing and seeding of the
final cover in order to establish an adequate vegetative
cover shall begin immediately upon placement of the final
cover. The applicable seeding methods and types to be

used for vegetation will be selected in consideration of




seasonal and other factors. TVA specifications for seed
mixture applications are included in Appendix B.

Groundwater Monitoring

1. Compliance Monitoring Boundarvy

The compliance monitoring boundary of the Pond "J"
area should be the area within the location of the
existing monitoring wells.

These well designations are.
Upgradient Well Well 1
Downgradient Well Well 17

The location of Well 17 is shown on the drawings
submitted as part of this Closure/Post-Closure Plan. Well
1 is located upgradient of all plant facilities and is
adjacent to Hwy. 70.

2. Monitoring System for the Existing Facility

As mentioned above, the Pond "J" ash disposal area
has a groundwater monitoring system in place which was
installed to support studies of the facility. Quarterly
monitoring of these wells has been conducted since their

installation. Quarterly monitoring data is included in

Appendix E.
3. Detection Monitoring Program
a. Sampling and Monitoring Program:

The operator must determine the concentration

or value of the following parameters in




groundwater samples in accordance with List I

and List II as listed below.

List I
Indicator parameters used for characterizing

and tracking the ground water chemistry and changes

therein:
I. Ammonia
II. Calcium
ITI. Chloride
IV. Iron
V. Magnesium
VI. Manganese, dissolved
VII. Nitrate (as N)
VIII. Potassium
IX. Sodium
X. Sulfate
XI. Chemical Oxygen Demand (COD)
XII. Total Dissolved Solids (TDS)
XIII. Total Organic Carbon (TOC)
XIV. ©pH
List IT

Parameters establishing the ground water guality:

I. Arsenic
IT. Rarium
III. Cadmium

IV. Chromium
V. Cyanide
VI. Lead
VII. Mercury
VITI. Selenium
IX. Silver

However, ammonia, total organic carbon and

cyanide are not expected to be present in coal
combustion by-products and therefore monitoring of
these is unnecessary for this monitoring program.
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The operator has established background
concentrations and analysis for all List I and List
II parameters with the exception of ammonia, total
organic carbon and cyanide. Refer to Appendix E
for this data.

Beginning with the next routine sampling date
following approval of this c¢losure plan, the
operator will begin sampling for the 20 groundwater
contamination indicator parameters specified below

at least once every six months.

Calcium Arsenic
Chloride Barium
Iron Cadmium
Magnesium Chromium
Manganese, dissolved Lead
Nitrate (as N) Mercury
Potassium Selenium
Sodium Silver
Sulfate

Chemical Oxygen Demand (COD)
Total Dissolved Solids (TSD)

pPH

Monitoring for volatile organic compounds
(VvOoC’g) (listed in DSWM Solid Waste Regulations
Appendix I) will not be necessary for this facility
since these VOC’s are not known or suspected to be
constituents of coal fly ash. If any of these
constituents were present in the coal, which is
unlikely, the high temperatures of the combustion
process (greater than 2,000° F) would be expected to

decompose or drive off all volatile constituents.

i0




TVA has conducted tests of fly ash for the presence
of VOC’s and the results indicated the VOC’s were
"nondetectible". A summary of testing results is
included in Appendix C of this Closure/Post-Closure
Plan.

Additional procedures to be followed for the
Detection Monitoring Program are in TVA’s Quality
Assurance Procedure - Groundwater Sample Collection
Techniques which is included in Appendix D.

Recordkeeping and Reporting:

Recordkeeping: Records of all groundwater sampling

of Wells 1 and 17 are kept at the facility.
Information includes groundwater sampling
activities conducted, the sample analysis results

and the groundwater surface elevation.

Reporting: All results of ground water sampling
and analysis results and groundwater surface
elevations of Wells 1 and 17 are submitted to the
Tennessee Department of Solid Waste Management
within thirty days after completing the analysis.

Well Plugging:

Procedure: If it becomes necessary to abandon a
monitoring well, the following plugging procedures
shall be used to ensure the well will not become an
avenue of aquifer contamination. Plugging can also

serve to inhibit water loss from artisan aquifers
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and to eliminate the physical hazard of an open
hole. Proper plugging materials and techniques
will vary according to the original well
construction and the geohydrology of the site.

The general procedure for plugging shallow
monitoring wells completed in water table aquifers
includes three steps.

i. Removal of obstructions in the well that

could interfere with the plugging operation

and thorough flushing of the well to purge

residual drilling fluids and other fine
detritus,
ii. Removal of the well casing (where

practical) to ensure placement of an effective
seal - as a minimum when the casing is not
properly grouted, the upper 20 feet of casing
must be removed,

iii. Sealing of the well with an impermeable
filler such as neat cement.

Sealant Materials: Well sealants shall be

chemically inert and impermeable. Neat
portland cement (with or without bentonite
clay additives) and Dbentonite clay are
acceptable sealants. General purpose (Type 1)
neat portland cement 1is acceptable. The

cement slurry is to be mixed with five to six

12




gallons of water for each 94 pound sack of
cement. The water of the cement slurry should
have a 1low sulfate content and a total
dissolved solids content less than 2,000 parts
per million. No aggregate materials are to be
included in the slurry.

The neat cement slurry shall be piped to
the point of application so that the well is
filled upward from the bottom. Free falling
of the slurry into the well is unacceptable.

Bentonite clay additives reduce shrinking
(and cracking) of the cement while the slurry
is setting. Three to five pounds of additive
and 6-1/2 gallons of water are to be mixed
with each 94 pound sack of cement (the clay
and water are to be mixed together before
cement is added to form the slurry).

Bentonite clay can be used separately as
a well sealant. The clay can be dropped into
the well in the form of granules, chunks,
pellets, or balls. Where the potentiometric
head of an aquifer causes water to rise in the
well high above the level of the plug,
consideration must be given to the physical
form of the bentonite to be used. Adding the

bentonite in chunk or pellet form will prolong
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the effective period of wetting prior to
hydration and allow proper placement of the
plug. Bentonite clay can not be used as a
sealant where organic contaminants are present
in the groundwater unless the bentonite is
treated and documentation is presented to show
that it 1is capable of containing oxganic
contaminants.

TABLE 1

CAPACITIES OF WELL CASINGS

Diameter Gallons per Sacks Cement Cement

of Hole Lineal Foot Per Lin. Foot Set Volume
2" 0.1632 0.0199% 50.2
3 0.3602 0.0311 32.1
4" 0.6528 0.0791 12.6
5" 1.0200 0.1240 8.0
6" 1.4688 0.1785 5.6
7" 1.9992 0.2430 4.1
8" 2.6112 0.3373 3.2
10" 4.0800 0.4958 2.0
i2" 5.8752 0.7140 1.4

Recommended quantities of neat portland cement needed for
plugging various diameter wells are shown in the above
Table. Quantities are based on the set volume, which is
somewhat less than the slurry volume.

(Taken from "Plugging Abandoned Wells" by Donald K. Keech,
Ground Water Age,

January 1973)

14




Shallow monitoring wells installed in
unconsolidated sediments or consolidated rocks
without fractures or dissolution voids are to
be filled with a sealant. Backfilling of the
screened or uncased section of the well (up to
several feet below the casing) with clean,
disinfected sand is permissible. Sand with a
diameter of 0.025 inches or less (plaster sand
or mortar sand) reduces cement
penetration/loss. As a minimum, the upper 50
feet of deep monitoring wells shall be plugged
with neat cement or bentonite clay.

Consolidated rocks with a high density of
fractures or dissolution voids shall be filled
completely with neat cement. Sand and clay
fill materials are not suitable. The use of
bridging materials, such as pea gravel or
larger rocks (the diameter of the bridging
material should be 1less than 1/3 of the
diameter of the well) below the casing or the
placement of a plug at the base of the casing,
may be necessary to retain the neat portland
cement slurry in the well.

Where several confined aquifers are

present in an abandoned monitoring well,

15




impermeable seals between water bearing
sections are required. Flow from artisan
wells can cause problems with the installation
of neat portland cement. Packers or heavy
plugs shall be required to inhibit water flow.

H. Closure Schedule

After the final grading of the site has been completed,
closure activities, to include final cap and vegetative cover
must be completed as soon as possible but are not to exceed
180 days.

TVA must notify DSWM in writing of completion of closure
of the Pond "J" ash disposal facility. Such notification must
include a certification by TVA that the Pond "J" ash disposal
facility has been closed in accordance with the approved
Closure/Post-Closure care plan. Within 21 days of the receipt
of such notice DSWM is supposed to inspect the facility to
verify that closure has been completed and is in accordance
with the approved plan. Within 10 days of such verification,
DSWM is supposed to approve the closure in writing to TVA.
Closure shall not be considered final and complete until such
approval has been made by DSWM.

I. Notice in Deed to Property

TVA 1is required to ensure that within 90 days of
completion of final closure of the facility and prior to sale
or lease of the property on which the facility is located,

there is recorded, in accordance with State law, a notation on

16




the deed to the property or on some other instrument which
is normally examined during title search that will in
perpetuity notify any person conducting a title search that
the land has been used as a disposal facility.

J. Post-Closure Care Activities

Post-Closure Care Activities - During the post-closure
care period, the operator must, at a minimum, perform the
following activities on closed portions of his facility:

1. Maintain the approved final contours and drainage

system of the site such that precipitation run-on is

minimized, erosion of the cover/cap is minimized,
precipitation on the site is controlled and directed off
the site, and ponding is eliminated.

2. Ensure that a healthy vegetative cover is

established and maintained over the site.

3. Maintain the drainage facilities, sediment ponds,

and other erosion/sedimentation control measures (if such

are present at the disposal site), at least until the
vegetative cover is established sufficiently enough to
render such maintenance unnecessary.

4. Maintain and monitor the ground water monitoring

system. The monitoring system and sampling and analysis

program established in the previous sections shall be
continued during the post-closure care period, unless the

Closure/Post-Closure plan is modified to establish a

different system or program. Monitoring data must be

17
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reported in writing to the DSWM within 30 days after the
completion of the analysis.

K. Cost Estimate/Financial Assurance

TVA is an agency and instrumentality of the United States
created by the TVA Act of 1933, 16 U.S.C. 831-831dd (1988).

TVA is not required to provide financial assurance in
accordance with DSWM Solid Waste Regulations rule 1200-1-7-.03

(1) (b) (3) page .03-1.

QUALITY ASSURANCE/QUALITY CONTROL

A. General

The purpose of this plan is to establish standards that
must be followed by the registered professional engineer or
geologist in order to insure that the closure of the facility
meets the specifications given in the design documents. The
professional engineer or geologist shall use sound judgment
when determining what additional procedures may'be required in
order to further assure the construction quality.

The Quality Assurance/Quality Control shall be performed
by a party independent of all other construction contractors
involved in closure of the disposal site. The plan will be
performed in addition to any Construction Quality Control
Programs implemented by construction contractors.

Detailed in this plan are the minimum standards for soil

selection, minimum testing programs, minimum construction

18




standards, and the minimum documentation required to assure
that the requirements of the plans and specifications are met,
Throughout thig document, the word "clay" ig used to mean

material of Jlow permeability. This may include soil

1. Construction Specifications: The one foot of soil

in the bottom half of the cap for the Pong "J" ash
disposal facility, wili meet the following requirements.
- A Saturated, vertically oriented hydraulic
conductivity NO greater than 1 x 1077 cm/sec, after
compaction within thevdensity and moisture content
range specified for construction ag determined
during laboratory testing.
- A classification of CH or CL, as determined by the
Unified Soil Classification System, ASTM standard
D-2487-69, unless the DSWM  approves another

classification.

2. Clay Source Verification: The clay source will be

tested and verified by a registered.professional engineer

Or geologist asg meeting the standards specified. Random

19




samples of the source material will be obtained every
3,000 cubic yards excavated and whenever the texture,
color or location of the source of the soil changes
significantly. Samples will be tested for the following
such that a correlation to permeability may be made:

a. Moisture-density relationship of the soil by

the Standard Proctor Test, (ASTM D698) ;

b. Grain size analysis (ASTM D422);

c. Atterberg Limits (ASTM D4318).

Random samples of the material placed will be
obtained a minimum of once every 5 acres to verify the
correlations which are made from the previously stated
sample testing. Samples will be tested for hydraulic
conductivity as specified by the EPA Method 9100 in Test

Methods for Evaluating Solid Waste SW-846 or other method

approved by the DSWM.

3. Cap Construction: The cap will be constructed as

outlined below:

a. Lift thickness of no more than 8 inches, loose
lift (prior to compaction).

b. Each 1lift is thoroughly and wuniformly
compacted to that density and within that moisture
content range determined necessary to achieve a
hydraulic conductivity less than 1 x 1077 cm/sec.
C. Soil will not be compacted at moisture

contents legs than optimum, nor to less than 95% of

20




the maximum dry density, as determined by the

Standard Proctor Test, ASTM D698.

d. The cap will be continuous and completely

keyed together at all construction joints. Where

required the previous lift or area of construction
shall be scarified to facilitate bonding between
lifts.

e. During construction) the clay will be

protected from detrimental climatic effects by:

- Protect construction from extraneous surface
water, sloped to facilitate drainage;

- Removing all ice and snow prior to placing a
lift, and not using frozen soil in any part of
cap;

- Recompacting any soil that has been subjected
to a freeze and thaw cycle.

- Insuring that the cap is not subject to
desiccation cracking by sprinkling the soil
with water not 1less than twice per day,
covering or tarping the soil, or other
preventative measures;

- By removing soil which has experienced
desiccation cracking before compacting the
next lift or installing the next cap system

component.
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- By removing excessively wet soil or areas
determined to be not acceptable by the
registered professional engineer or geologist.
f. If the construction has areas determined to be
not acceptable by the registered professional
engineer or geologist remedial actions shall be
taken. As a minimum, additional tests may be
required to locate the extent of the unacceptable
area. It shall be remedied based on the engineexr’s
or geologist'’'s sound judgment. Actions may include
recompaction or removal and replacement of
unsatisfactory material with new material,
compaction and retesting.

Documentation of these procedures shall be
provided by the engineer or geologist.

4. Clay Construction Certification: A registered

professional engineer or geologist will verify that a
compacted cap is constructed in accordance with these
criteria by performing all of the following quality
control tests.
a. Field density-moisture measurements of the cap
immediately after compaction, as specified by ASTM
D2922 (nuclear methods), for each 3000 cubic yards
placed, with a minimum of 1 test per day of
construction of 1lift of soil. The location of the

soil samples will be rotated with each 1lift to
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maximize the coverage of the tests. Field in-place
density/moisture content tests will be conducted
using a nuclear density gauge, sand cone or drive
cylinder. If nuclear density methods are used
sufficient numbers of the sand cone or drive
cylinder tests will be performed to correlate and
verify the nuclear gauge results. The moisture
content of the fill materials will be kept within a
range which allows the earthwork contractor to
achieve the required density and permeability.
When, in the opinion of the certifying Engineer or
Geologist the moisture content of the £ill material
is too high or too low, the material will be
alternately dried or moistened to facilitate
compaction to the specified density.

b. The undisturbed hydraulic conductivity of a
soil sample will be conducted at a minimum once per
5 acres of the cap, by the EPA Method 9100 in Test
methods for Evaluating Solid Waste SW-846 or by
another method per DSWM approval. Permeability
samples will be obtained by extracting a Shelby
tube sample from the in-place compacted material
and returning this sample to the laboratory for
testing. The hole left by the Shelby tube will be
carefully backfilled with bentonite, hand tamped

and compacted into place.
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c. Upon completion of the «c¢lay construction,

elevations will be taken to verify construction.

d. Provide documentation of the quality control
measures performed with field notes and
certifications.

e. The soil to be utilized for establishing the

vegetative cover shall have an organic composition
capable of sustaining a healthy stand of
vegetation. Once this soil has been applied and
tamped the area shall be seeded as soon as
practical in order to minimize soil erosion. The
soil for vegetation shall not be compacted such
that vegetative growth is hindered. The top
surface of the soil for vegetation may need to be
roughened to create a favorable environment for
vegetation to grow in. The seeding and
fertilization schedule can be found in Appendix B
of this manual.

The TVA specifications shown in Appendix B
shall be modified to change the following: (1)
reference to topsoil to read soil suitable for
vegetative growth, (2) Section 580.3 shall be
modified to provide 12" of soil suitable for
vegetative growth to match the cap section detail
shown on the plans (3) Section 580.4 - seedbeds to

be roughened or scarified shall be done in such a
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manner that will not damage the portion of the cap
that consists of the 12" of soil with a maximum

hydraulic conductivity of 1 x 1077 cm/sec.

C. Documentation
1. Daily Logs
a. The registered ©professional engineer or

geologist performing Quality Assurance/Quality
Control shall prepare a daily log giving the
detailed descriptions of the construction
operations.

b. The daily log shall include but not be limited
to: construction operations and their locations,
operations and locations of other QA/QC engineers
or geologists, all tests performed and their
designation and location, all the locations and
designations of samples taken, locations and
findings of core sampling, meteorological
conditions, and general comments and observations.
c. A copy of the daily logs shall be kept on site
and made available to TVA, the QA/QC personnel, and
Construction Contractor.

Test Data

All field and laboratory test data shall be

accompanied Dby test/sampling data, location,
reasons for the 1location, personnel and any
comments.
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Approval Documentation

a. All corrective measures taken to bring
unsuitable work into conformance with the design
specifications must be documented. This document
must describe what is at fault and the exact
location and the designation(s) that shows the work
to be unsuitable, the corrective measures agreed
upon to bring it into conformance with design
specifications, the dates that corrective work was
accepted, and the test designation that shows the
work to be acceptable. All work shall be
documented as to quality and verified by the
engineer or geologist.

b. The documentation will be organized and
indexed to enable easy access and retrieval of
original inspection and testing data sheets and
reports. During the construction period, originals
of the documents will be maintained by the engineer
or geologist of and copies will be kept by the TVA.
Once the construction quality assurance has been
certified by an independent, registered engineer
and has been accepted by the Owner, originals of
the documentation will be maintained by TVA through

the closure and post closure period of the site.
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MONTHL AL.o YEARK P

o it e tom Bene e Ua Hen S $o0te S s Sovm e SRS SoNP SPIOR Tt Amem eve s b SR SOS $H1N IAFAS Meq IS WeNE S0Nm beber Suim Ghem Shem Serk SO Sied St Do som bmE

JAN/JUL. FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

RECIPITATION ( INCHES) 1.28 3.16 4.18 5.57 3.38 5H.82

‘ 0.99 5.2 1.81 2.80 4.85 4.85
RUNOFF ( INCHES ) 0.000 0.515 0.947 0.827 0.000 0.043

0.000 0.000 0.000 0.000 1.597 3.113

.788 3.315 4.654 5.265 5.8546
1

EVAPOTRANSPIRATION 1.5%90
.250 1.465 262 1.724 1.689

( INCHES ) 1.107

U

PERCOLATION FROM 0.1718 0.1701 0.1742 0.1772 0.1076 0.0464
LAYER 2 (INCHES) 0.0000 0.0000 0.0000 0.0194 0.1824 0.2011

}.0000 0.0000 0.0000 0.0000 0.0000
L0000 0.0000 0.0000 0.0000 0.0000

f)

PERCOLATION FROM 0.0000
LAYER 4 ( INCHES) 0 .0000

e

MONTHLY SUMMARIES FOR DAILY HEADS

AVG. DAILY HEAD ON 7 .47 ?.44 7.77 8.85 3.44 1.39

LAYER 2 ( INCHES) 0.00 0.00 0.00 0.65 ?.52 10.86

.68 1.40 2.02 2.66 2.31

STD. DEV. OF DAILY HEAD 0.73
.00 .00 1.67 2.60 0.77

ON LAYER 2 (INCHES) 0.00

QG . DAILY HEAD ON 0.00 0.00 0.00 0.00 0.00 0.00
LAYER 4 ( INCHES) 0.00 0.00 0.00 0.00 0.00 0.00

O -

5TD. DEV. OF DAILY HEAD 0.00 0.00 0.00 0.00 0.00 0.00
ON LAYER 4 (INCHES) 0.00 0.00 0.00 0.00 0.00 0.00

REMNRERRNNNR AR NN A YL AR RNRERRE RN AR R R KRN U SRR RRRAKARRK KRR AR RRAKHN

R T T I I Iz IIZ I T IR I3 3T 2 222 238 2 23 3 22 3333 32 28 S a bt b s b bkttt

ANNUAL TOTALS FOR YEAR 2

( INCHES) (CU. FT.) PERCENT

159502, 100.00

PRECIPITATION 43.74

RUNOFF 7.041 25561 . 16 .03

EVAPOTRANSPIRATION a5.164 127644 . 80.03

.84

P

PERCOLATION FROM LAYER 2 1.2497 4536 .
PERCOLATION FROM LAYER 4 0.0000 0. 0.00
3.95

ICHANGE IN WATER STORAGE 1.735 6297 . c

SOIL WATER AT START OF YEAR 114.50 415620.

SOIL WATER AT END OF YEAR 116 .23 421917 .
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4.34 4.87 J 22 3.41 3.49

TOTALS 3.77 ]

| 4.81 4.4 2.92 34 4015 4.5

§TD. DEVIATIONS  2.85  1.63  2.10  1.40  0.50 .20
2.89 1.95  1.15  1.41  1.38  2.33

RUNOFF

TOTALS 1.742  2.355 1.754 0.216 0.006 0.
0.144 0.110 0.034 0.003 0.855 2. 268

§TD. DEVIATIONS  2.755  1.541  1.761  0.345 0.020 0.052
0.430 0.216 0.093 0.009 0.920 2.283

IUAPU1RAN SPIRATION

FU1AL5 1.646 2.036 3.274 3.321 4.711 3.784
4.317 4.110 3.047 1.781 1.615 1.501

STD. DEVIATIONS 0.148 0.345 0.315 0.875 0.842 1.353
2.287 1.341 1.057 0.700 0.287 0.173

PERCOLATION FROM LAYER 2

TOTALS ’ 0.1915 0.1775 0.1858 0.1449 0.1182 0.0093
0.01468 0.0122 0.0222 0.0244 0.1045 0.1889

STD. DEVIATIONS 0.0130 0.0065 0.0108 0.0101 0.0181 0.0171
0.0347 0.0258 0.048%9 0.0408 0.0651 0.0223

PERCOLLATION FROM LAYER 4

. TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

\\\\\

GUERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 10

T (Inewes) (cU. FT.) PERCENT
PRECIPITATION 46.03  ( 7.843)  167089.  100.00
RUNOFF 9.613 ( 4.125) 348%6. 20.88
EVAPOTRANSPIRATION 35.144 ( 4.685) 127574. 76.35
PERCOLATION FROM LAYER 2 2162 ( 0.1781) 4415. 2.64
PERCOLATION FROM LAYER 4 0.0000 ( 0.0000) 0. 0.00

‘HANGE IN WATER STORAGE 1.272 ( 0.432) 4619 . 2.76
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JAN/JUL. FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION ( INCHES)  4.66 4.68 10.42
2.25 1.61 3.28
RUNOFF ( INCHES) 3.430 2.4673 7.010
0.000 0.000 0.000
EVAPOTRANSPIRATION 1.230 1.838 3.083
( INCHES) 2.171 1.689  2.849
PERCOLATION FROM 0.2070 0.1837 0.2027
LAYER 2 (INCHES) 0.0000 0.0000 0.0000
PERCOLATION FROM 0.0000 0.0000 0.0000
LAYER 4 ( INCHES) 0.0000 0.0000 0.0000

AVG . DAILY HEAD ON 11.53 11.13 11.08
LAYER 2 ( INCHES) 0.00 0.00 0.00
STD. DEV. OF DAILY HEAD 0.53 0.78 0.87
ON LAYER 2 ( INCHES) 0.00 0.00 0.00
‘. DAILY HEAD ON 0.00 0.00 0.00
AYER 4 ( INCHES) 0.00 0.00 0.00
STD. DEV. OF DAILY HEAD 0.00 0.00 0.00
ON LAYER 4 ( INCHES) 0.00 0.00 0.00

MONTHLY SUMMARIES FOR DAILY HEADS

2.43 2.98 2.43
4.02 2.92 3.59
0.198 0.000 0.000
0.000 0.026 0.916

366 3.873 3.196
.064 2.126 1.172

ww

0.1657 0.1033 0.0000
0.0400 0.1355 0.1653

0.0000 0.0000 0.0000
0.0000 0.0000 0.0000

7 .42 2.97 0.00
0.2 3.97 6.89
1.63 2.20 0.00
0.37 2.61 2.31

0.00 0.00 0.00
0.00 0.00 0.00

0.00 0.00 0.00
0.00 0.00 0.00

PR STRIIVEVIVEVEVEEVEVEI BB TP TIPS T ST TP EEZ 2T 0T3S 2T R E B TRt Rt
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ANNUAL TOTALS FOR YEAR

( INCHES )

75

(CUu. FT.) PERCENT

PRECIPITATION 45.27 164330. 100.00
RUNOFF 14.252 51736 31.48
EVAPOTRANSPIRATION 29.656 107650. 65 .51
PERCOLATION FROM LAYER 2 1.2031 4367 . 2.66
PERCOLATION FROM LAYER 4 0.0000 0. 0.00

.r-IANGE IN WATER STORAGE 1.362 4945. 3.01
SOIL WATER AT START OF YEAR 115.97 420983 .

— SO WATER-AT-END OF YEAR—— - 117.34 425928
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. EVAPOTRANSPIRATION

PERCOLATION FROM LAYER

PERCOLATION FROM LAYER

.HANGE IN WATER STORAGE

ot
<

4

SOIL WATER AT START OF YEAR

SOIL WATER AT END OF YEAR

oNOW WATER AT START OF YEAR

SNOW WATER AT END OF YEAR

ANNUAL. WATER BUDGET BALANCE

33.100
1.3308
0.0000
1.238

117 .34
118.57
0.00
0.00

0.00

120154.
4831 .
0.
4493.
425928 .
430421.
0.

0.

0.

78 .49
3.16

0.00

0.00
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K NNKR KRR ER KRR RN RRREHRERRRRERRREREHHREARRERRRRR AR RRRRRRR AN

MONTHLY TOTALS FOR YEAR

77

PRECIPITATION ( INCHES)  2.82 1.52 6.08 6.93 1.19 6.49
1.08 5.78 6.89 4.06 5.04 3.2

RUNOFF ( INCHES ) 1.404 0.000 2.236 4.576 0.000 0.104
0.000 0.027 0.309 1.352 2.873 1.675

EVAPOTRANSPIRATION 1.444 1.565 3.133  3.465 3.151  4.075
( INCHES) 3.205 5.458 3.706 2.631 1.662 1.555
PERCOLATION FROM 0.2055 0.1531 0.1859 0.1724 0.0737 0.0316
LAYER 2 .( INCHES) 0.0340 0.0579 0.1084 0.1917 0.1951 0.2053
PERCOLATION FROM 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
LAYER 4 ( INCHES) 0.0000 0.0000 ©0.0000 0.0000 0.0000 0.0000

MONTHLY SUMMARIES FOR DAILY HEADS

AVG. DAILY HEAD ON 11.36 7.22 9.22 8.2 1.92 1.53
LAYER 2 ( INCHES) 0.89 1.70 4.40 9.80 10.95 11.34
.’. DEV. OF DAILY HEAD 0.54 1.32 1.21 2.39 2.10 3.47
N LAYER 2 ( INCHES) 1.93 2.35 4.13 1.73 1.02 0.64
AVG. DAILY HEAD ON 0.00 0.00 0.00 0.00 0.00 0.00
LAYER 4 (_INCHES) 0.00 0.00 0.00 0.00 0.00 0.00
STD. DEV. OF DAILY HEAD 0.00 0.00 0.00 0.00 0.00 0.00
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:PRECIPITATION 3.36 12196 .8
RUNOFF 2.974 10796 .9
PERCOLATION FROM LAYER 2 0.006% 24.9

. HEAD ON LLAYER 2 12.6
PERCOLATION FROM LAYER 4 0.0000 0.0
HEAD ON LAYER 4 0.0
SNOW WATER 2.46 8929.8
MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.4640
MINIMUM VEG. SOIL WATER (VOL/VOL) 0.1873

NEVIVIVEVIVETESVEVIVEVETE S TS TS T2 22 3T 2T I ITEELILIEELIEES BT LT R T LR TR SRt T

UMMERARRK RN R LA XA N NN RNN AR AR R RREANR UK MK R KR AR R AKX RRR KRN K

FINAL WATER STORAGE AT END OF YEAR 78

LAYER ( INCHES) (voL/voL)
® I 5.57 0.4640
2 5.16 0.4300
< 100.34 0.2090
4 10.32 0.4300
SNOW WATER 0.00
KERREHHEENREERNN NN RNNNNN NN URERRARLAERERRRAXK A XK AR KRR RNNARRRRRRRR RN KRR K

MMHRNRHMNNHRENNMKNRNRERNUNRRRERRHREHRHRRRANRREHRNRURRRRARRHRRRRKRXKEXARRAX




APPENDIX B

TVA VEGETATION SPECIFICATIONS




7

o

_—

RS

¢ eem im s

SITE DEVELOPMENT, HIGHWAY, RAILROAD, AND ’ T-1

BRIDGE CONSTRUCTION . SECTION 580

S

SECTION 580 - Seeding (Pay Item 580)

580.1 -- Description

This specification consists of furnishing and placing seed, commercial
fertilizer, and agricultural limestone on roadway slopes, shoulders, borrow
pits, channel banks, waste areas, lawns, meadows, beaches, open play areas,
and other areas specified by the Plans or the Engineer and in accordance with
the methods outlined by these specifications.

580.2 ~-- Materials
1. Seeds

Seeds shall meet the requirements of applicable seed laws and shall be
tested in accordance with the most current edition of the U.S. Department
of Agriculture Handbook No. 30, Testing Agricultural and Vegetable Seed.

- Seeds shall be from the last preceding crop and comply with the require-
ments outlined below for purity and germination. Each variety of seed
shall be furnished in Separate, strong bags with each bag being fully
tagged or labeled to show the variety, weight, purity, getmiﬁation,.énd'
test data prescribed by law. All test results shall be fully. certified

.. by. the vendor or by a.recognized seed testing agency. TVA reserves the:

seeds after delivery. Seeds found not to comply with‘spétifiéé&éég?

‘requirements shall be subject to rejection.

When mixing or forming seed mixtures, the seeds shall be ééfgfﬁilyféndv'

uniformly mixed. Seeds shall not be mixed until each variety of seed
to be used in the mix has been inspected and/or tested sgparat¢Ly and

approved. .-
Purity, Germination,
Seed Varieties Minimum % ‘Minimum %
A ]

Korean Lespedeza

(Lespedeza stipulacea), scarified . . . 90 85
Sericea Lespedeza

(Lespedeza cuneata), scarified . . . . 95 8s

Interstate Sericea Lespedeza

(Lespedeza cuneata, variety Interstate),
scarified . . . . . . . . . .. .. .. 95 85
White Clover (Trifolium repens) . . . . . 95 85
i Alsike Clover
(Trifolium repens hybridum) . , . , . . 95 85
580-1

D

right to require that samples be furnished, and to inspect add ‘test the'

TVA tossé gen 0ES-7-17) - 7 , e
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SITE DEVELOPMENT, HIGHWAY, RAILROAD, AND T-1
BRIDGE CONSTRUCTION ‘ SECTION Sg§o

580.2 -- Materials (Continued)

' . Purity, Germination,
Seed Varieties ) Hinimum % Minimum %
Red Clover
- (Trifolium pratense) . . . . .+« ... 85 95
Crownvetch
(Coronilla varia), scarified . « s «.. 95 80
Foxtail Millet :
(Setaria italica) e e e e e e e e 80 - 98
Bermuda Grass
(Cynodon ‘dactylon), hulled . . . . - . 95 * - 80
" Annual Rye (Lolium multiflorum) . . . . . 90 90u
Perennial Rye (Lolium perenne) . . . « . 90 . . 796ﬁ> ‘v

Kentucky 31 Fescue ) _
(Festuca arundinacea, variety Ky 31) ¢

85

Rebel Fescue Ll
(Festuca arundinacea, variety

Rebel) . . . .. ... c e e .. 95 SR bég‘;_f
Hard Fescue (Festuca ovina, v AA, :; iILe
duriuscula) . . . .., ., .. . o e s 4. 95 85
Kentucky Bluegrass (Poa pratenmsis) . ., . 95 90
Creeping Red Fescue (Festuca rubra) . . . g5 90 -
Centipede Grass .
(Eremochloa ophiuroides) . . . . . . . 90 75
Weeping Lovegrass
(Eragrostis curvula) . . . . ., . . . . 95 90
Switchgrass (Panicum virgatum) . . . . . 80 7S ) |1
Zoysia Grass (Zoysia japonica) ., . ... 95 80
Little Bluestem Grass
(Andropogon scoporius) . . ... ... 40 60
Bahia Grass (Paspalum notatum) . . .. . 75 80
Buffalo Grass (Buchloe dactyloides) . . . §5 50 <SS

580-2 .

TVA 10535 (EN DES-7~77) - —
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'SITE DEVELOPHENT, HIGHVAY, RAILROAD, AND
BRIDGE CONSTRUCTION

T-1
SECTION ss0 .

580.2 -~ Materials (Continued)

Seeding materials shall b

(Allium vineale), Canada Thistle (Cirsium arvense), and Johnson
(Sorghum halepense).

Seed species shall not contain more than six seeds per ounce of

of any of the following noxious
specifically listed as noxious:

Bindweed (Convolvulus arvensis)
. Buckthorn (Plantago lanceolata)

Corncockle (Agrostemmo githago)

Dodder (Cuscuta species)

Seed species shall not contain a
seeds, noxious or otherwise.

Oxeyedaisy (Chrysanthemum
leucantheumum)

Sorrel (Rumex acetosella)

2. .Seed or seed mixtures, rates, and seasons

Seeding mixthres, rates,
-~ The types to be used for

each area or project will be specified by the

e free from seeds or bulbe;s of Wild Onion

Grass

the seed

weeds or the seeds of any other weed

Quackgrass (Agropyron répen#)

n excess of 2 percent by weight ofcweéd;

and seasons. shall be those specified Hétein.

.+ dravings or by memorandum. .. Mixtures or rates of application other than "~

;' those specified shall be us
.- Engineer. Seeding shall be

ed only when specified.by the plans or the
planted during the season and between the .

dates specified. Temporary cover shall be planted when it is‘requiréq   .

during seasons not suitable for planting th

a. - Lawns

Type 1:

Type 2:

Type 3:

Spring or fall seeding (Plant between March 15 and
Hay 1, or between August 15 and October 15).

(1) -Kentucky 31 Fescue . . . 120 pounds per aE}q
(2) Rebel Fescue . . . . . . 120 pounds per acre
(3) Creeping Red Fescue . . 80 pounds per acre

Fall seeding (Plant between August 15 and
October 15),

120 pounds ﬁér acre
80 pounds per acre

(1) Perennial Ryegrass . . .
(2) Kentucky Bluegrass . . .

Spring seeding (Plant between March 1S5 and Hay 1).

Bermuda Grass . . . . . . .. 40 pounds per acre

580-3

e seed specified by the plans. - |

1
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SITE DEVELOPMENT, HIGHWAY, RAILROAD, AND
BRIDGE CONSTRUCTION

T-1
SECTION 580

580.2 -- Materials (Continued)

b. Headows

Mixture:

(1) Kentucky 31 Fescue . .
Korean Lespedeza
(scarified) . . . . .

Total mixture ...

(2) Bermuda Grass
(hulled) ... ...
Korean Lespedeza
(scarified) . . . . .
Total mixture . .

(3) Sericea Lespedeza

"< (scarified) . . . .

- Kentucky 31 Fescue -
2w Total mixture .~

Interstate Sericea

Kentucky 31 Fescue . .
. Total mixture . .

(5) Crownvetch (inoculated
" and scarified) .. .
Kentucky 31 Fescue . .
Total mixture . .

Type S: Fall éeeding (Plant between
- October 15).

Mixture:

(1) Kentucky 31 Fescue . .
White Clover . . . . .
Total mixture . .

(2) Bluegrass . . . . . .
White Clover . . . . .
Total mixture'. .

\

Alsike Clover . . . .

.(scarified) . . . . .

. 50 pounds per

. 10 poﬁnds'per
. 10 pounds per

Type 4: Spring seeding (Plant between March 15 and May 1).

acre

acre
acre

. 70 pounds per

. 40 poﬁnds per

. 10 pounds per

acre

acre

acre

. 50 pounds per

n;:édipounds per
k,ﬁ30ﬁpounds per

acre

acre
acre

ounds per

. 30;§6unds per-

. .30 pounds per

acre

acre
acre

. 60.pounds per

. 30 pounds per
. 30 pounds per

acre

acre
acre

. 60 pounds per

August 15 and

. 50 pounds per
. 15 pounds per

acre

acre

acre -

. 65 pounds per

. 50 poﬁnds per
. 15 pounds per

acre

acre
acre

. 65 pounds per

acre
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e SITE DEVELOPMENT, HIGHWAY, RAILROAD, AND

T-1
SECTION 580

‘C BRIDGE CONSTRUCTION

580.2 -- Materials (Continued)

c. Channel Banks, Cuts, Fill Slopes, Waste Areas, and Other

Disturbed Areas

; May 15).
Hixtute:
(1) Kentucky 31 Fescue . .
(2) Bermuda Grass (hulled)
(3) Creeping Red Fescue .
(Shaded slopes only)
(48) . Wbeping.Lovegrass . .
Korean Lespedeza
(scarified) . . . . .
Total mixturg o .-
/(;2— . B . (5) Séixcea Lespedeza
& ' . : (scanf:l.ed) e e e e e
‘Kentucky 31 Fescue . .
-Total mixture . .
(6) Interstate Sericea
Lespedeza (scarified)
Rebel Fescue . . . . .
Total mixture . .
(7) Crownvetch (scarified
and inoculated) . . .
Kentucky 31 Fescue . .
Total mixture . .
(8) Bahia Grass . . . . .
Bermuda Grass . . . .
Switch Grass . . . . .
Total mixture . .
S
(9) Rebel Fescue . . . . .

" Hard Fescue . .. . .

White Clover . . . . .
Total mixture . .

580-5

60
40

80

15

10

pounds
pounds

pounds

pounds

pounds

Type 6: Spring/;;eding only (Plant between March 15

per

per

per

per

pef

and

acre

acre

acre

acre

acre

25

30
- 30

pounds

pobnds
pounds

per

per
per

acre

acre

acre

- 60

30
30

pounds

pounds
pounds

per

per
per

acre

acre
acre

60

30
30

pounds

pounds
pounds

per

per
per

acre

acre

acre

60

40
20
10

pounds

pounds
pounds
pounds

per

per
per
per

acre

acre
acre
acre

70

40
10

pounds

pounds

pounds
pounds

per

per
per
per

acre

acre
acre
acre

35

pounds

per

acre
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SITE DEVELOPMENT, HIGHWAY, RAILROAD, AND
. BRIDGE CONSTRUCTION

T-1
SECTION 580

580.2 -- Materials (Continued)

¢. Channel Banks,'Cuts, Fill Slopes, Waste Areas, and Other
Disturbed Areas (Continued)

Type 7: Summer seeding (Plant between May 15 and July 15).
Mixture:

(1) Bermuda Grass (hulled) . 40 pounds per acre

Korean Lespedeza .
(scarified) . . . . . . 10 pounds per acre
Total mixture . . . 50 pounds per acre

(2) Buffalo Grass . . . . . 40 pounds per acre

Korean Lespedeza ' N
(scarified) . . . . . . " 10 pounds per acre
Total mixture . . . 50 pounds per acre’

Type 8: Fall seeding (Plant between Auguét 15 and
October 15). = ,

(1) Kedtuck& 31 Fescue .. . 60

5 pounds per acre
55 pounds per acre

White Clover . . . .
Total mixture .

(3) Rebel Fescue . . .
Hard Fescue . . .
White Clover . . .

Total mixture

40 pounds per acre
10 pounds per acre
"5 pounds per acre
55 pounds per acre

e o s &
.

.
¢« o &

d. Highway Shoulders

The planting dates a2nd seed mixtures for each type listed
here are described above.

Type 6: Spring seeding [Mixture (1), (2), (3) or (9)]

Type 7: Summer seeding [Mixture (1) or (3)]

Type 8: Fall seeding [Mixture (2)]

580-6

X and ‘bet;aCté' ;,
. White Clover-v & .-. & .o ounds ‘per _acre: -
\ Total mixture . ..-.: ounds: per acre’ -
(2) Hard Fescue . . . s per acre
Rebel Fescue . . . per acre

i
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SITE DEVELOPMENT, HIGHWAY, RAILROAD, AND T-1

BRIDGE CONSTRUCTION SECTION S80

580.2 -- Materials (Continued)

e. Temporary Cover

Type 9: Temporary winter seeding (Plant between October 15
and March 15).

Annual Ryegrass . . . . . . . 80 pounds per acre
White Clover . . . . . . . . 10 pounds per acre
Total mixture . . . 90 pounds per acre

Type 10: Temporary summer seeding (Plant between May 1 and
August 15).

Mixture:

(1) Korean Lespedeza ,
' (scarified) . . . + « . 20 pounds per acre
Foxtail Millet . . . ., . 20 pounds per acre
Total mixture . . . 40 pounds per acre

(2) Red Clover . . . . . . . 20 pounds per acre
Weeping Lovegrass . « « 10 pounds per acre
- Total mixture . - - 30 pounds per acre

Fertilizer

Fertfii;ers shall be those readily available commercially. The ° L
application of fertilizer shall be at a rate of 200 pounds Ureaform
(38-0-0) per acre with either 400 pounds of 15-15-15 per acre or

600 pounds of 6-12-12, unless specified otherwise by the drawings
‘'or memorandum. - '

Ammonium nitrate (NH,NO3) may be used for supplemental fertilization
when specified by the Engineer.

Agricultural Limestone

Limestone shall contain no less than 85 percent calcium carbonate by weight.
It shall be crushed so that at least 85 percent will pass a No. 10 sieve.
The application of limestone shall be at the rate of 2 tons per acre

unless specified otherwise by the drawings or memorandum. Hydrated lime
may be substituted at a rate of 1 ton per acre.

580.3 -- Topsoil

All lawn areas to be seeded shall have a 2-inch minimum depth of topsoil
immediately below finish grade. Topsoil requirements for other areas, if
any, will be determined by field inspection and shall comply with

Section 581.3.

580-7
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SITE DEVELOPMENT, HIGHWAY, RAILROAD, AND T-1
BRIDGE CONSTRUCTION SECTION 580

580.4 -- Soil Preparation

Areas to be seeded shall have approved cross sections and grades. Objects
‘such as large roots, stones, stumps, coarse vegetation, debris, or any other
items that might impede mechanical mowing shall be removed and disposed of
satisfactorily. :

Seedbeds shall be plowed, disked, harrowed, scarified, or cultivated to the
approved depth. In areas where it is practical, this work shall be done with
farm-type equipment. On steep slopes, preparation of seedbeds shall be done
with the tools and methods specified by the Engineer. - It is strongly
- recommended that scarifying and preparation of seedbeds on cut and fill slopes
be accomplished with tools or equipment 'specially designed for this purpose.
Small furrows or grooves formed in the slopes shall be horizontal or as

nearly horizontal as practical. The work shall be performed only when the
ground is in a workable and tillable condition as determined by good farming’
practices. :

580.5 -~ Special Hvdroseeding Equipment

Equipment to be used for the hydraulic application of planting'materials shall -
be a Finn Hydro-Seeder, Bowie Hydro Hulcher, Toro Environmental Control Unit,

e or an approved equal. The equipment shall have mixing tanks with built-in
¥ agitators having operating capacities sufficient to agitate, suspend, and )
‘ “homogeneously mix slurries of water and planting materials. Tanks shall have '

capacities of 1000 gallons or more, and shall be mounted on traveling units 1"J'1
that can be either self-propelled or towed by a separate vehicle. The slurry -
distribution lines shall be large enough to prevent clogging or stoppage., =

- Discharge lines shall be equipped with sets of different sized hydraulic spray -
nozzles capable of providing for even distribution of varying slurry mixtures
on areas to be seeded. Slurry mixture rates are described in Section 580.6.

o

- 580.6 -- Seeding Methods

Seeds shall be sown with approved mechanical power-drawn drills or seeders,
hand cyclone seeders, or with special hydroseeding equipment. Rates specified
in Section 580.2 shall be maintained in a manner that will guarantee uniform
coverage. Seeding operations shall not be performed when drought, high winds,
and excessive moisture or other factors may defer satisfactory results.

On slopes where the use of drills or seeders is not practical and in other
areas specified by plans or by memorandum, seeding shall be accomplished using

hydroseeding equipment.

Drill seeding shall be performed in rows with spacing suitable for the type of
seed or mixture used. Fertilizer may be drilled simultaneously if drills are
equipped for this type of operation. Where fertilizer is not drilled, it may
be applied during the cultivation operation described in Section' 580.4. When
fertilizer and seed are applied separately, the fertilizer shall be spread
uniformly over the prepared seedbeds prior to final filling. Rates of appli-

K cation shall be those specified by the plans or the Engineer or those specified <E
in this section. It shall be thoroughly mixed with soil for a depth of
1/2-inch.
580-8
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SITE DEVELOPMENT, HIGHWAY, RAILROAD, AND T-1 _
BRIDGE CONSTRUCTION SECTION 580

580.6 -- Seeding Methods (Continued)

Care shall be taken to ensure that  seed and fertilizer remain uniformly
and thoroughly mixed in the seeding equipment. Additional mixing shall be
performed if necessary to avoid segregation of the seed or seed and fertilizer.

Hydroseeding is the method of applying lime, fertilizer, seed, and mulch
combined with water in a single operation. Using the equipment described in
Section 580.5, mixing tanks shall be filled with water to the level indicated
inside of the tanks. With the engines turned on and the agitators running,

the following materials shall be added: (1) limestone at the specified rate )
of 1/5 per acre (finely ground); (2) fertilizer; (3) .seed (Section 580.2); and
(4) wood fiber mulch (Section 582.2), for each 1000 gallons of water. The
resulting slurrxes shall be applied to seedbeds at a rate of 5000 gallons per

.acre. _ =

When hydroseeding slopes are 2: 1 or steeper, a vinyl or plastic mulch
(Section 582.2) shall be added to the slurries at the rate spec1f1ed by the
manufacturer. ,

" Discharge lines are activated by opening bypass valves with hand levers that :

allow the slurries to spray through the nozzles. Slurries shall be sprayed on
the seedbeds as the spraying vehicles move slowly across the area. Care shall
be taken to ensure that all areas are evenly covered. If wind or rough-
terrain causes skips to occur, additional applications shall be made before
moving to other areas. To provide for the even distribution: of a slurry, -
hydroseeding should be performed with the wind or preferably with no wind at
all. . :

~ For steep slopes, even coverage is best obtained when an application iS'begun'

at the top and worked down a slope with successive overlapping passes. When a
hydroseeder is located on top of a slope, the reverse is true. :
Seed not sown by drills or hydroseeders shall be covered to a depth of
approximately 1/4-inch by lightly harrowing or raking. Raking or harrowing
shall follow contours as closely as practical.

Where mulching is to be done, the mulch shall be applied immediately after the
seeding is completed to avoid the loss of soil moisture or possible erosxon.
Mulching shall comply with Section 182.

When specified by the Engineer, one or more applications of fertilizer shall
be made after a stand of grass has been obtained and allowed to grow for a
period of from 3 to 6 weeks. The grade and rate of applicatidn of the
fertilizer will be specified by the Engineer. When ammonium nitrate or a
similar soluble fertilizer is used alone, areas shall be thoroughly soaked as

soon as an application is completed.

580-9




SITE DEVELOPMENT, HIGHWAY, RAILROAD, AND T-1
BRIDGE CONSTRUCTION . | SECTION 580

580.7 -~ Maintenance

Seeded 'areas shall be maintained until a satisfactory cover of plant material
is secured, unless stipulated otherwise. All areas shall be preserved,
repaired, and protected as specified for this purpose. Areas having poor
stands of plant material shall be seeded again and fertilized at the proper

rates.

Watering shall be accomplished during the maintenance period to the extent
necessary. :

580.8 -- Method of Heasurement

Seeded areas will be measured in square yard units and include the seeded
areas along slopes. . :

&

-580.9 -- Costs

Costs for Pay Item 580 shall include all materiéls, labor, tools, eduipment,
and incidentals necessary to complete the work for this item. o C

580-10
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APPENDIX C

TVA VOC TESTING




SAMPLE #

s-6

‘s-15

s-21
$-23
s-28
§-37

12/18
12/18
12/18
12/19
12/20
12721

12/17
12718
12/20
12/20
12/21

12/20
12/20

SAMPLE TYPE
BOTTOM ASH
BOTTOM ASH
BOTTOM ASH
BOTTOM ASH
BOTTOM ASH
BOTTOM ASH

FLY ASH
FLY ASH
FLY ASH
FLY ASH
FLY ASH

POND ASH

POND ASH

DETECTION LIMIT

* ALL UNITS mg/l

As
8oL
BOL
8OL
BOL
[:1]8
BOL

0.05

8OL - BELOW DETECTION LIMITS

Ba
1.82
2.16
1.85
1.21
1.20
1.21

0.25
0.30
0.30

0.83
0.31

0.01

>

. cd
BOL
BOL
BOL
BOL
8oL
BDL

BOL
BOL
BOL
BOL
BOL

BOL
BOL

0.01

L ate e AW I

Cr
BOL
BOL
BOL
8OL
80L
8OL

SEVIER FOSSIL PLANT
TCLP RESULTS *

Pb
BOL
BOL
BoL
BOL
8OL
BOL

80L
8OL
BOL
BOL
BOL

BOL
BOL

0.05

BOL
80L
8oL
BOL
BOL
80L

8oL
. BOL

8oL

80L
BOL

BOL
- BOL

0.0005

AT TSR AT 45

Se

" oL

BOL
80L
BOL
BOL
8DL

BOL
BOL
80L
8DL
BOL

BOL
BOL

0.01

Z SRR AT i

Ag
80L
BOL
BOL
BOL
B0L
BOL

BOL
80L
8oL
BOL

. BOL

BOL
80OL

0.01




The following table titled Analytical Summary results is
a summary of testing of ash samples from TVA’s Allen
Fossil Plant in Memphis, Tennessee. The analysis of the
samples was in accordance with TCLP testing requirements
which included TCLP Extraction, TCLP 2HE Extraction, TCLP

2HE Extraction 8240 and TCLP Extraction 8270.
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APPENDIX D
TVA QUALITY ASSURANCE PROCEDURE

GROUNDWATER SAMPLE COLLECTION TECHNIQUES
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-organization. Unit’ supervisors and senior project engineers are
responsible to ensure that data are collected and reported on schedule
. : and in a valid manner according to the procedures of this manial.
Toe t daee ~ - (-,.;',-'-
The unit auperviuora'and senior project engineers ar; responsible for
reviewing all data collected by FENG. personnel for reauonableness and"
accuracy prior to the data being released to the client_organigation.
., . . e et e e ot eld el .
L .
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Title:
All quality éqgt;ql bi@ﬁ}éhbfaréfééfgffédifo the appropriate linit.
sipervisor or.genior project engineer.” - Ggiae iz, doessd i

GROUNDWATER SAMPLE cor.Lt;cr_td}{.'rg"cunzbugs,," | Page

Survey - leaders are responsible fpt.thb.dﬁglityuotktbaﬁti¢14'Qé?k}dqﬂo by e,
his or her party or crew. It is the responsibility of. the field survey R
leader to notify his or'hcq‘unitfuupqgviupr,or;upnigt;prpjgctqggg;neer foia
of any deviations from procedures and workplans or problems or i - .
"field,.particularly. as, they, may:affect .’ .

‘e
1% Lttt auna .
TN s et @ e
-
. .

difficulties encountered in the
the quality of the data being collected. ' :
:. . A R caeeddssadgun L5100 LRy " :
5.4 All FENG.personnel assigned to a project or involved in sample ; i
collection are responsible for following all. fnstructions in:this v
This includes ensuring that manuals are up;tatdatg ' i

procedure manual.

and that procedures are strictly .followed..;If; errors:in procedures are

obsecved, the crror must be brought to:'the {mmediate attention of the . =

QAC. Notes lnjtﬂq"p;ocedures“manuqléjérjq;te:@tiop}ﬁ}qithggglglé,;tp T

procedures are'pfohibited,'fEKNGlﬁefédpn@lgdféi}é?bbﬁéiblé'fgéjuétgiﬁg'f-" ;
“and} projqct; engineers ; . - |

in a safe manner, for nétify;ngfhhltiéﬁbéféggpgygdqdj' .
of any deviation from the ﬁdrgplan;faﬁqgﬁq;:éqgQi?tfaé records’. £o ?hefﬁﬂ :
& . 5. .o . :‘, S v‘..:y""' ..{\-.;n:lvf,. ;‘.;.-.3;":{' ..,‘5:‘::_:}{ < . l}! e ..'

unit supervisor. o~ 3

_ The RCHR laboratory, Water Quallty'Djﬁgff&éﬁf,vﬁéfforms,quﬁé?@q}qgicql;u

_ : chemical, and physical analysés. . =77 R C ) : )

( _ o N e . EER ‘,....';.._,'i it .5';}_, s -(:'_x:)'__;:i.':, -_;,,3,.;.':?.':,.'9};:‘_‘, nil

5.6 The WQU is responsible for coding, keypunching, processing, feviewling,

, validating, retrieving, and reporting field. and laboratory,data, related . "
to ambient groundwater quality. ) ’ T TR oo

s y‘. - -.~. 5% P . CR R
Siletay zyu .laf.‘.,j(!-;; N3y .’.,./-)‘.: .":"“. FERN)
: g L L b Lo

s ¢ ¥ " .
L B 0

’ .
- . PO T e

Fuva . Ciahe g

PROCEDURRS/REQUIRRMBNTS -7 £:5. “r il .. 3 x

6.0

6.1 - Workplans: - - R R LN P .
.. ' e e e el et Rl aa "."-"":"r--"-.—:"i'-"-', st :_‘1:;’{; o -
A wrltten workplan {s usually prepared:in advance.of,the gamp 2
activities. This written workplan must be coordinated with the client:
organization and other service organizations. The workplad must recelve
concurrence by all affected organizatidns.and;wlllfaddresq,gat.§~' )
minimum, the purpose of the monitoring activities, the choice of water
- characteristics to be measured, the method.or.methods to be employed in-
collection of the samples, - the locations and frequency of sampling,
project deadlines and schédules, budget requirements, and collection of
auxiliary data. . T P et e et ) e

i . O L O TS I B B R S VT A
If special sample collection requirements, handling techniques, or
analyses are required (other than the standard ptocedurcs.pontained.in
this manual), they will be spelled out in detail in the workplan or in
ffect the quality of the

supplemental procedures. All items which will a )
data to be collected must be addressed in the written workplan and/or

ling

.
i

6.1.1

X

e enee iy,

6.1.2
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The written workplan

' referenced ‘to the appropriate FENG procedurea.
' - must. be- approved by the appropriate senior.project,engineer. prior to anye o,
‘ * floldwork.- IR A LA IR VIR P R RV H 2 fis 2o lua)ﬂ QI,»;..
e b T el U i Ceald '.41...-:!.&: wxlnagy \.14 £
6.2 - Requiremontu and. Inutructiona for Groundwater Samplingi Sol1vde,
N S aeltasid et d s e ...4 Dud ;ul.J.—Ol .Ifttm}ld o

. "Collectlon and Handling ot Samploa" (rererence 3.1%).will: bettoliowed
as appropriate.: In’ addition,,particular attention must be glven to the

[PPSR N N1 r«-..\...":, it.&» Juh...vu.,J e MUt

6.2.1

-~ following requirements..;
Lo d '.'.."..\...r., WS TRPTIRNS B S XU SN % ,“”_ir‘\."_“',d‘)

6.2.2. The. FRNG: survey leader will review the workplan in detail and conault
) with his:.or her. ‘unit.supervisor.and:project.engineer. prior. to:the.first . |

- survey .to ensure.that-no:misunderstanding exista.abqut:how,. .when, where,
and what samples are -to:be collected.. ,,_:..IL ai ,.::.41,4“4- . .

. s-ien --‘-MA. Sl 20l DEY RETITENrS
. 6.2.3 Before atarting a new’work activity -atia.TVA;facility. (1, e.,bn&clear,
: ateam, hydro, etc.),the FENG.project. engineer or.,unit, auperviqor will
contact ‘the- facility manager.or-his/her: deaignee (usually.the Reaulta .
-Section” superviaor at:a steam.plant): and inform,them .of. the,work to, be
performed and on. what schedule it. will .be. done. +To, enaureqregognition
. - of any situationc which may: reqdire apecialwuafety awarepess,; the! field -
E " survey leader will meetiwith.the:plant. :manager.: or. hig/her‘depignee and
‘complete a safety notification.record which identifieq qafety‘p;ocedures
which need to: be observed unusual conditions to be’ aware of and, names :

of FENG personnel working at the. TVA facility. wsdvnidoa u,\w“k P

oesitain Ly .....L‘, wahunli .J.‘e.uu.nhg

ao°

~-u~.-. .~.'._

. 6.2.4 - The survey leader will celect a.nd'ascemble the,,needed. equipment; (pumpa,
e e meters, Hydrolabs'-filtration apparatus, tapeq[plunkera,Upomprgacor,
generators, titration equipment,.pH/conductance/OB? standards,. buckets,”
-ete), sample’ containera,.workplan, .maps,-well drillep;logs,uand forms
- . and:field workaheets. . The survey., leadcr«will,egaupe,thatoall,equipment
» .. and- auppliea are- appropriately cleaned,: in gqod; yorklng order, and within
;fntheir laboratory.calibration. interval as cpecitied iniDS 33,10y .
. attachment 1 (reference..3.18):..: It ia;recommendeduthat'nn equipment
‘checklist be prepared.on-the: initial field survey: and that, itJbe .

referred to and updated on each. subaequent aurvey.,v,u_*,“g‘k N
tova] S. ; ’J‘ 33 3 v}.‘i)

P T S L T I O TUC T N
6.2.5 The survey leader will.obtain a aummary of the last four: seta of field
data for use to. validate and compare information at: the, time At ia being .
"collected. A computer printout .can.be obtained. from the. WQO.. to
facilitate this data valldation process....... .. faleaviey ;:;
P i et e amee el Aavvaly DU Lt
6.3 - Groundwater Sample Collection Techniquea S e batany
’ . P S S B | caliee fnlinge
6.3.1 . : Quallty Control of Sampling Operationu Vel A el 32t seesdeglon
. . vl s el A et B LI - P 1d 5
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Title:
--l.'." et ety wdd O .-.s-JX-l‘a'l:

A _._‘ T . . ';, R )
P 6.3.1.1 Evory offort will be- mad .to collect a repreaontativo and, uncontaminated
samplo. After cach aamplo is collected, it will ba viaually qxamined .

‘for any forelign material that iu not reprcaentativa. It any foreign™
material 18 observed, or. auapectod,.the sample will: bo diacardod and new.

aample recollected in a fresh sample contalner. Do not immerao
anything--even a thermometer--in the sample.., Always pour_ the. qample
directly into the specified. ‘contalners one.at:a timo.t,Traanerral to
another container will greatly increase thq opportunity for. (;us

contamination and cross contamination.

. - el FR idee cutihal Lr.'».:a 7: AT
6.3.1.2 . Hany sample- containers contain chemical. preaervativea.d Thoaa,.‘

o preservatives may be a source of contamination;to, other‘qampqu, may be

ineffective if diluted, or may be. ‘harmful if, allowed&to contact akin or

eyes. Use care when- -handling sample containers with chemical

it directly from ‘the- aampler, and recap_the- container,J,Do not place

flexible aamplo tubing inside- the: containers unless‘apeeifieally
Do not~ lay. capa ‘on. aurfaces that might; contaminate

instructed to do so.-.

them. Do not overfill, containers.i
contamination -occur,. diacard .the affected portion of. the; aample, and

collect another portion ina fresh container.” EEE S 7 TRV RN % R
1

}. P et 8
PSP S .'-v-;-'- WL eIt HY S 21T S

l..l.. HERRITT IO
H A
'_l ..

Sample collection methods for. groundwater may . include the uag of .a )

o's-f

. . . . 10-channel periataltic«pump,: check valve bailer, Keumerer _sampler; .-
. -lysimeter, or perhaps.a gaa:lift pump..-The method:uaed,to collect a -

. . - groundwater sample must-be. compatible with the,water quality;ava oot
-rcharacteristics of interest... All.of:these, methoda, in ong or. more ways,
alter the quality of the:sample while itzia being collocted, uIn moat
. instances, the pneumatic bladder. pump or.check valve; baile:, yben uaed
properly, will collect: the most. repreaentative (leaat_altered) sample .

for a variety of constituents (particularly‘volatile,organica and L

reference 3.2 provides additional details.
gy

.\,
ied i lie N \-A,,~.‘ Iy

Ted o v oia

6.3.1.4 - When collecting groundwater 5amp1ea, the aample ahould be, obtaliped as
close to the discharge at the.source or. wellhepd. as.possible to:reduce

the potential for contamination, precipitation of. solute,: and - loss of
Treated (chlorinated or filtered) or stored

limited value. Care wust be taken to limit aample contact with air and
agitation that would interfere with the field determination of, pﬂ ORP
dissolved gasses, and alkalinity, or the laboratory determination of

volatile organics and reduced specles.

ot N " . . - e eae, e etes e .
. . . .,

kY

LI

preservatives. Fill-sample.containers. individually,,ona,at -3 time, toa‘\_
prevent cross contamination,of preaervativcs,. uncap-, tho,container, fill _

If. any of.. theae«potential aourcea of

6.3.1.3
. pneumatic bladder pump, aubmersible centrifugal pump, aingle or : e
R ,,a.;'; A

reduced/dissolved apeciea)...The use of gas, lift devices, for collection

dissolved gasses.
groundwater samples, such as from some private or; domeatic wells are of

-t
———

<

St om e o

[~}

LR

‘s

eane vaam o
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o0 t1b 0 ane soe
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No.

. o

oo .
: . RR T anTeetee

™Y

oy,

6.3.1.6

6.3.1.7.

6.3.2

6.3.2.1

6.3.1.5

- ) .
L3 .-

. v ..
s

. 'Additional details.in. regard ,to" ssmple filtration procedures are given L.
" {n section 6 2.2 of- reference 3. 15. woh Ul i ol 'J:._”""-

billion) of. trace organics and/or., trace elements. may. _easily.be .,

'contaminstion.‘

- contamination between, wells caused by the. possible carryover of ;.
- contaminants on-the sampling,equipment from one well .to another. In °

.'percent of ' the -samples).

‘ Standardizstion of Field Kquipment snd Fiel

) On occasion it msy bc desirsblo ‘to determline concontrations of dissolvod
inorganie constituents (i.0., dissolved,miparals, Qr. dipaglved: metals) inl, )

""" In such cases, by.definition, the sample is filtored

:groundwstor.
through a' 0. 45pm average pore diameter collulose ester membranngilter '.Q-.

'“(Hillipore Cat. No..HAHPOk?OO or equivalent), during (prespp;plk*
filtration) or immedistely after (vacuum filtratiqn), Aample collcction.

.}Techniques used to' f1ilter groundwater samples should‘po discusspd.in
dotail in the. project's workplan.

In most cases, tho. preforred method -

for filtration of groundwater, .is.an "in-line" pragsure flltrstion
technique which eliminates ssmple,contect with, the. atmosphere, and

-'utilizes the. scmpling pump's. pressure, for. filtration‘r,Tho field
worksheets and- request for-. laboratory analysis forms must: qlearly

indicate when’ samples are filtered.-in the field.

: Sampleg:. for, field®

analysis (temperature, Do,.. pH,: conductance, ORP,,alkslinity, etc ) and
certain- laboratory analyses (ferrous and manganous ions, . sulfide, :
organics,. turbidity, suspended solids, etc.), are never, filfered.;

AT

}n nisss. Ar.l\n..llh)

- \...:.- ELINY g.:l '1.!’:»1‘.11114

Samples collected for extremely low levels (%. e.,! less than one. part per

conteminated by contact with- foreign materials., Hotor oil, gasoline,
goft plastics, etc., may be potential sourceg ,of contamination for trace,
orgsnic/pesticide sampling, while 'soil and dust which is ubiquitous at
fossil plants, may be potentisl sources of contaminstion for mcny trace
Reference 3.16 snd seetion 6.3.3. 5 below discuqs routine,

elements.
45.

precautions which are taken to’ minimize potential sources of

The” permanent installation of a groundwater Eampling )
It will eliminate

device in each monitoring well has many advantages.
the possibility of. the. introduction, of foreign materialuduring the
lowering of. sampling equipment” into ‘the well and. the potential for cross

& .

those. cases where special attention, oust be,paid to extremely low levels

equipment/pumps in each. groundvater monitoring well is a necessity.
St o 2 . FEEIVEPPS 3 T 7T S | -'J'S"‘.'"
Unless otherwise specified An, the project's workplan, duplicate'
groundwater samples. will be collected at every 20th, well (i e.,. flve
Further details in regard to collection of

duplicate samples are given in section 6.15. 3 of, reference 3 14.
»as \.l&: fer. l Y]
d Heasurements,‘?.;z“

[P PV St o

é

PENG procedures for stcndardizstion of. field;instruments (reference
3.18) must be followed, as appropriate,,with particular_ attention glven

to the followling fnstruments. which are. commonly.used by PBNG in, the

. collection of groundwater quality samples.

.

. TVA 30038 (S&F OPS 5-88) .
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6.3.2.1.1

6.3.2.2

6.3.2.2.1

6.3.3

6.3.3.1

6.3.2.1,2
‘ referenced procedures.

' =3, . . - . % . . . [ "Nol: . '- 2. Ds'-"‘106 'c. R 'v“.l ‘l' o .
A IoN , o 1277785
o: GROUNDWATER SAHPEB_ .,TQQL'LS.CT N TRCHNIQUES Page_8 Oof 20 Date 12/7/89
.,‘ff":'f et -J Brvsaiowd ol yom Jd1 BuideBie. e Colol.ns

Ficld Instruments (referenco 3. 18)) .--::;_?Juvctiaa?gﬂﬁ Procedure

SREE ol ‘5.‘ DTV RETLT A T S P

' H DT -";--\ -)—a(l ,‘ "DS-*a 2 u,.-

Hydrolabu : LRI ‘“: bt Bl
YSI Conductivity Heters e 1r)§LAh .12 DS-83.3 1),
Oorion pH TYnstruments "¢ ﬁ“v-iV3 Tedde WIUSE L el g ‘DS A3.7.13 “
Therﬁometers - aflj"hf“'i"” fetivily snd it wd snes DS-A3. BLﬁ
P (SIRIF IR SN S h'.:,.:'. ..' v Tane ..ulQ R ¥ I I,.,J
Field’ instruments will be standardized as- epecified in:the abovc
At -a minimum,- instruments will,be ,standardized

before and after field measurements are.made and: whenever the accuracy
Porm TVA-30035,. "Inatrumentqvp .

.
o

of the tnstrument is questionedw.

.Standardization, Field Standardization of. Inatrumento,ﬂ will, be

completed’ to document all .field etandardizations of,. inutrumenta‘

< Y -‘_A'JJIJ el eemd 2.2

FENG procedures for water quality field analyaea (reference;3rl7) must
‘as -appropriate, with- particular attention.-given.ta,.the .- ..

-be followed
following analyses which are commonly used by FENG in the. collection of

'groundwater quality aamples.. e .
! IS SRR 1 PERECPL ST B T RTEC IVR N jq.._,-a ;}_3 r oA
Water Quality Field Analyses (reference 3. 17), ot .PBNG - Procedure ; :
P I O PR NP PPIE. n,.u Cenziod .
Alkalinity and Acidity Tees Deaentin, st L .:a .enl.DS-42. 2 I
Conductance - ,, DR '.._‘,‘.;,‘:,1‘;:'.,-.).;.; whIntiiDS-42.3 .4 ¢
Dissolved Oxygen (DO) L I LY K NSOy S R VPR L DS-42.%07 ..
Oxidation- Reduction Potential (ORP)fa« 37 B uiaawtad DS= 42 e wlind
pH R B TR :'.....,J 4% .;-'u- g;DS-QZ B;q .
Temperature R ufl}ﬁ PR ;y,;*n' e witt®  1.-i;DS=42:11y, ;
. i f \.’43-".':'. L Lige. $38% 3, s o, ad ::«:.J..'-:' oo
Collection of ve11 Samples Uaing,a Submersible Pump ; f 1rflanug ,“J,ff;.,;,;
..‘.'.’ g & lst ;,!)7'52‘,‘:“

To ‘obtain a representative aample of groundwater,uit must be,uuderotood
that the composition. of the weter.within;the well.casing end)in,cloue
proximity to the well is-probably:not. representative of.the. overall
groundwater quality atithe aampling site.:.This:is.due. to.the poasible
presence of drilling’ contaminants near.the well; introduction_ of foreign
material from the surface, casing corrosion, and/or because

environmental conditions such as-the: oxidation-reduction potential mayi. . 4
differ drastically neat the well;i from the.conditions in the. surrounding
water-bearing materiels.:;Consequently, each-well must-be.flushed .
(purged) of standing (1. e.;-stagnant) water until:it.contains, fresh

water from the surrounding aquifer. The recommended length of time
required to pump.a well:and:the rate.at which a .well can be.. pumped
before sampling are dependent on many factors including the physical
characteristics of the well, the-hydrogeological nature.of, the aquifer.
(L.e., hydraulic conductivity), the. type of uampling equipment belng |

used, and the water quality parameters.of. interest.. S a2

¢e e . .. .o

5.¢ .
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'afor uurtaco (Dwo) with e tapc apd plunker or'e}ggtric '

AR .'diutanco to! the: we
ST : tapo Hoauuro*and rccord the depth: of tho Voll (Dq) with;ﬁ tape and’;
Depth meauurements are uuuelly reforenced to tho topdot the.u

_plunker.. o)
"well casing ‘and’ not the “outer protective cauing. ‘All dnta,'{h

measurements; obaervations, and computationu ‘are: to be recorded oq form
" TVA -30066A, ~"Groundwater Quality Data: Field workaheet (Chemical Data), SR
attachment 1., In‘ addition, if the woll to be sempled ig a’ new well or ' ‘
has never been sampled form TVA 30066B "Groundweter Quality Data Field

- Worksheet. (Phyaicel Data)," attcehment 2 which documentu information

about’ type' of. well,. owner ot well,,location of well well drillera

‘log/information, etc., muat also be completed. 'f
{ -~

6.3.3.3
. Hell Cesing,i .
. (incheu) L
2;0‘ s d
3.0
5.0 " ~
) Yu (in gallona) :.
oy |- o '7¢u (in litera) = (DQ'?' s f':'
@ e N
: ‘ T Vw =, Volume of well in ga119ns or 1
".Dw_=.Depth- of well "in’feet; and’ [
pws = Depth to water. surface, in«f t
6.3.3.% 'If a aubmersible pump ia not alreadj'pérhﬁn_ntly inatalled, uuch as ..
. the preferred me thod of

.»"  might be the. case at a private or domectic we11
‘purging and’ sampling a well is to use a pneumatic bladder’ pump.
However, in situations where large volumea of water must be’ purged from
a well, resulting-in long pumping times (i e.7 greater tHan one hour), a
centrifugal pump with-a higher pumping capacity (1-4. gallons per minute)
can usually: be used instead of .the lower capacity bledder pump . -
(1-3 liters per minute)., All “such’ cesea ‘should be cpecifically
addressed {n’ eagh; project's workplan. Domectic wellu with a cubmersible.
pump already permanently installed can be’ eampled ‘from a convenient tap
or faucet after letting. the water run for~ ueveral minutea. ':;
6.3.3.5 Prior to lowering the pump into the weIl a large tarpaulin or heavy
’ sheet of plastic should be eprecd on the ground to ‘cover the work area.
This "good housekeeping" practice will help minimize the potential for
contamination caused by contagt of the aoil with the pump and/or pump

. .
i .Jl - PRETEPE

. . . . . .
P I PRI AT A S ]
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6.3.3.6

6.3.3.7

hY
. ;
o )

6.3.3.8

b |

_ Carefully lower the to _ |
" should not be lowered below the’ top of the’well:-screen or-to tho.bottom!‘5 .
_of the well unless spécitlc*inat?uctionu to.do so are given.in.the. ."7" .- K

‘workplan. _
“well (below.the well screen) may resu

‘outside. of. the
water.:.. = - =] , L :
. . > . . ! . fa ¥ LS -'-:. P "_J‘.:'l 2% ). . :_.': -

T T L A
péiqrﬂtoiplaqiﬁg-thq~pump“1
:§w0~(oct

he pump and thie first
L Tl PR
pump. to ‘two' féet- below the water surface..s.The pump

t lowering 'the-pump.to the:bottom of a

1t in"a poor -flushing:of .the column -

Studies have shown tha
faslvlty of the.aquiferiis.high. =" "

-of,water above the pump if the transm rLty. of
T rilyjrémbﬁiﬁk-ihflowing’wbterifrbm’

. In’ such cas€s the.pump would

~wétér~idﬁthé upger_water'columd.
lowgringﬂthéﬂpump‘with the drop in' the water s
inflowing water moves up.§ﬁr§pgﬁfthéfQaten”columnAan@kthat'no{atagnaht‘yr. :
‘water will’'remain.in-the: jell.after;purging > If:the well!s(recharge i & - -
‘?5ﬁ§7i8{srbﬁfiﬁﬁefpgﬁﬁtné{rg%ﬁf@fll?ﬁéé&‘% pe.raduced to minimize . the ™' ..
'dfapdoyﬁ;9f¢thefwatérq;évélf1@{ ' a

4

- Record all the stabilization test data’on

. in Chattanooga, will'facilitate thi
_ that valid and comparable data are

while purging the ﬁéli? éédtiﬂ&é

. / be prima .
the: lower portion.of -the well caqingiand?nét'éffcétively"removing‘the L

urface) ensures.that: 7.

o'b
W . ﬁﬁé;ﬁbll;;?Aﬁ’ho'hiﬁa.8h6u1¢~
level be drawn below the: top of the-well dereen.” - b i
' . - : SO M : L A
1y monitor the time, pumping rate, -and -
distance to Rgtervsuyfgcg.uiiﬁg.pppging.rate should be adjusted to o
minimize ‘the drawdown’ of the’ water surface in the.well: 'Using.a = -i™w.:
Hydrolab flow-through cell system to avold groundwater-air contact, ‘also’
monitor the gféungqétéigbffébﬁéfgfpfé;"pﬂ;hbo;}cpﬁdaétanbé;;Anq}oaP:5.t

o

LRI

’ us

imately every.five .

Quality Data Fieiifwéfkbhéet;ﬂgaffgchﬁeqtf1) approx
feld. -

bublng. - [omediately. ng -t nto” the: well,!.rinse 'the. -
' of pump tubing.with, distilled . '

Joe 11 ey od .'i,.-.'lff..'l(; : ot
: A B e

R N

: Pumpihgff;om'déar{thé—durféqeb(dndgyﬁ,‘”..;

the water - ~-:

fo;m,TVK339066A;T!Ggoq§dﬁatqr_J;H"

minutes. At eadﬁ'welii;yﬁilei¥écofding'andfmoniforipg{thq“f R
' surface,- temperature, .. e

111 compagq'tho_dﬁﬁgfif"’

dafat #A! computer Fa-f 8.0 :

stabilization tést‘dat&f(i;éjﬁ*pdmping'nate; water
pH, DO, conductivity, and OKP), the gurvey. leader w
being collected with previously’collected field )
printout of the. last four sets-of field“resultaibobfdihedffrbméthé:HQU' =
8 coﬁﬁari;on*hhg-éﬁsure,=onﬁthglspot;
. ed. e S, guuanali ..
_ ) : Lesdingyri Uieie 5, A
When at least two yeli*bblumgs”bf'wéEéE'hhvé’beeﬁ'pufgédffrom‘tbé well
and the Hydrolab readings (temperature, pH/ DO, conductivity,.rand ORP)
nge than 10 percent), samples

have stabilized, (i.e., do not change by more
may be collected. " “If-the water quallty read{ngs- have not stabilized
‘remove a third well.volume,. then

after removal of two well'volumes,

begin sampling. When £illing the -various-sample bottles/containers,
care must be taken to minimize sample aeration, and to gently fill each
bottle.: This will often necessitate the lowering of the pumping

less than one liter per minute-to avold the turbulence caused .by the
4s-discharged {rom the puwmp tudbing. Be

high veloclty of the water as it
sure to record the pumping rate, -temperature, pH, D0, conductivity, ORP,
etc., at the time of sample collection and record the distance to the

water surface {mmediately upon completion of sampling.

€ .being obtain

P K%

rate;to ..

>
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' . 6.3.3.9 Ii‘ the well'u rechgrge 1s alow, tho pumping rate will’ need to be reduc
- to. minimlze ‘the drawdown of.'the water, surface. level in.the, well Ty, Ii"e.
’ well beeomeu"dry durlng the purging, 1t must 'be allowed to recover
beforo uompling to avold taking a nonrepreuentetivo oamploi I% may ba
neceunry to allow 24, houru or longer for, recovery. o L) ciroumutanceu
hiare encountered, which, are not’ addressed in this, procedure or An the Tt
project'a workplan,- notify the - FENG projcct engineer inmediately for

‘l‘ J!i.g'elc'

: ) .f indtruCtions’ Vet .n""" REIF N % :..!l. 2 .: L .‘ 1.4.
. . .t EST B U CE hnz: nl o vabngend 1i g -
6'.3.3.10' After purglng and uampling, water ahould be removed, from the pump and
: ) tubing before . sampling-another well.; A centrifugal pump ohould have the
check'valve removed so- that water. will drain back into the*well when the
_If using a bladder, pump,, reqove the pump from the
ct the oir line to the sample line, and blow out eny
6'.'3.4 . oY) - " - N I L
St .. . e . N -..' :--*‘&Vlk\,{ -

6.3.4.) - Prior to, sampling.a"well with a. beiler or Kemmerer aalizpler, meesure a.nd
. record the diotence .to .the watcr surface end the depth of, the well as

glven in section 6. 3. 3 2.4- L,,th; '&. TP S Y
. g et ;g;’ ,‘.—...,\' 4 ..... : .-"" ., f-:.3:".'£.
: 76.3.4;2. Calculate the volume of water in the well as “shown in 6.3. 3 3.
o LT N ¥ s . '.':‘ vr [T BRI 3 RS .
( : .3 Prlor to oampling a. well with a bailer or Kemmerer"eampler, thoroughly R,
Carefully lower, the aampler to- '

A . 60304‘3 o
. - . . flush the sampler,with distilled water..
the water surface., Do;not.drop . the’ sampler orélet it free fall to the

water auri‘ace ag. this will cause aeration of the. semple., ’Gently lower .
: Retrieve the.. .

the sampler into:the water,., Trigger,;the:; Kemererlsampler. .
. baliler or. sampler.. Repeat this,; process until; two}well volumes oi‘ wa.ter ER

have been. removed or.as. specified in the project's workplen.; _‘,_',‘

R, =y “n' Cantd wiy

6.3.4.4 . -. Collect: the samples by carefully’ lowering the ufz‘:pler to the well acreen .
i or the perforated section of,the well caaing or to the depth upecitied

Care should be taken to avoid strlking the bottom of.

4. - L. .
A ter A 3;.;, e 2y

in the workplan.’
the well with the sampler.
! ; . - . e

E’ill the specified bottles/con'tainers direc-tly i'rom the sampler. Slow

6.3.4.5
and carei‘ul transfer is lmportant;to, minimize uemple aeretion,_ 'Measure
and record temperature,:pH,: DO, conductivity, ORP, and the distance to
the water surface lmediately after collection oi‘ the sample. e
6.3.5 Collection of Semples From Multilevel Sampliné'(HLS) weils = 7

,

6.3.5.1 A typical HMLS well,: see attach.ment 3, will conuiut oi‘ severol (often 20
to 30) small diameter, flexible sampling tubes.  Bach tube will have a
filter, usually a rwlon mesh,. on the intake end of the tube yith the
intake ends of these tubes upaced at known distances below the _ground

[ I e E TR .,.-:.'-‘.....

TVA 30038 (S&F OPS 5-88) .. o :
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. .
LR AR

Title: ..

6.3.5.2

16.3.5:3

6.3.5.4

6.3.5.5

6.3.5.6

-5imultaneous1y.

* from each sample tube- (aaaumlng 100-

types of sample bottles (1i: ey metals,. mlnerala, nutrients, aulflde,

’."_.:..;l"." : 1 . T
s 3N ...._-... :.. (SR I IR n.l.:- t.u: 11" V.

surface. Theue tlexiblo’sampling tubes.are- housed: and.. oxtcnd to;thc

'aurfaee lnaide a PVC pipo as’ ahown in attachment 3al S .:.4
. . 4. sllf’l‘-.a b'u.ug‘

..'.“ .-:-'v. .:. .5...- .v.s--..-.‘--.J
TVl

icroundwater aamplea wlll‘be collected from!MLS’ wella ‘using.’ pcrlutaltlc.
»10~-channel. pumps (L.e. .- two- lO-channol pumps: for: 20 Cloxlblc.aampllng '
* tubes, three lO—channel pumps for: 30: flexible sampling. tubes, otc.).

all sample collections ‘from MLS wella, the lo—channel periutaltic pumps

will be used in’ parallel to purge all tubes and collect all samples’
Rvery effort will be made to. collect.representctlve and

uncontaminated samples.- - An lmportant: consideration: :in-obtaining a
representative sample 18 .first .the removaluoﬂ the: atandlng water

”valid
which has been trapped in the multilevel: flexible sample tubing uince

the last sample collection *However, to; avoid.atreasiug the aquifer and
perhapa altering {ts natural movement, -+this. purging‘ofithe,trapped water
in the tubing will be minimized ‘One of. the. reagons for ualngethe umall

diameter: flexible tublng is: that it mlnlmlzea the. amount - of water whlch o

is: purged.~ " For. example, one foot*of 3/16% ineh IDJtubing contalna
approxlmately 5- l/2 mb: of water Therefore,’the purglng ‘of two tubing

volumes would' result’ in the purglng of«agproxlmately.onellitcr of water
Zfoot;lengthaiof 13/16<1inch,.ID tubing) "

Speciflc purgirg-instructions for
ln each project's workplan. ..

prior to collectlon of" the samples._
lndlvidual MLS walla will be detai

s

s“~3l‘--- ..1-

S e en

To collect samples at HLS wells, connect.the MLS flexible. sampling tubes .
'2 . ;'.-"‘.

to the 10—channe1 peristaltic pump: tubes:by mating-like numbered
(colored) tubes numbér ‘1. through 30t(assuming ‘there.are.: :30 flcxlble :
f.-.f!:;' s

‘'sample. tubea and that ‘thrée- 10-channel pumps are.used) .y fits
‘ﬁ;-' Uw

. 51...1A.".,. '4.-.'_ l'..-- ke Al‘ q}‘ '.....a) P4 SR By -‘

Place waste contalners‘beneath .each - sampllng tube,uturn on,the'}

.10—channel periataltic ‘pumps, and 51multaneously-purge all;thehaamplc

tubes of stagnant water by- pumping: approxlmately two volumcsgof ;.water
from each sample tube. (One foot of 3/16-inch’ ID tubing contains .
approxlmately 5-1/2 mL of water.)!:Discard.the:purge- .water.-., Record ou;L
the field worksheets any-tubes which do not produce water or:produce -

‘ '-"1

4 Lt d J; el 203,

. ]
- «.-J

nly small quantities of water: - - ..
: '.3:,-: SI%% I RIS SO B

After purging the MLS sample tubes, place sample bottles/containers
marked with sample. identification numbers'and in’proper numerical ordert

under each correapondingly numbered sample tube... FLll the.. i.a
bottles/contalners to the required volume and repeat this atep until all’

LY

etc.) have been collected.

During the collection of the HLS groundwater eamplca, lt in important to
keep track of: the fluid volume in each of bottle/contaliner,, because each

sanpling tube will not- discharge at.- the same rate., As _a bottle or
contalner reaches the proper volume .of .sample, .the sample collector will

clamp off the appropriate poristaltic pump tube while .allowing the
remaining bottles/contalners to continue to f1ill. Pinally, after the

£ ,.u‘\l PRt _' ‘., g‘“.

Sovamt iareps
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No.

I35E 20 gg‘{;wmr-

6.3.6"

6.3.6.2

6.3.6.3

6.3.7

~—

6.3.5.-7

6.3.6.1

: 6.3.6.4

6.3.7.1°

last bottlc or contplner has filled and tho pump tube has been clamped
off,’ tha lo-channer pcrlutaltic pumps can be shut off.: 2 .

ioen —"."‘S.U"... T oy,
Immedlately after collection ot KLS uall samples, mako tield, )
méasurements for those water quality characterlutica 5pacifled in the
‘project’'s workplan (e g., temperaturo, pH, DO, conductivity, ORP; -

W . ! . et. "3 .-7 J...'u-_.‘.n..,,_.

alkallnlty, etc.).: .
v K ."o "‘ ' ' 5‘ * .‘! :

1 ‘-:.nlllit
Ny

Collectlon of Samplea Using a Poriatultlc Pump»n biva, §oh st
. ]

S _-’\ JL-.Q-.‘,',..JA,' -a. \.

’

A perlataltic pump. can’ be uaed to collect ar sample from:a_shallow Well
-(water-surface less than 25 feet below ground surface), sprlng or.scep.

10'- _u_'\'

Prior to. sampling a shallow well,  measure’ and record tho dlctance to the
water surface and thc depth of the well as glven section 6 3.3: 2.~F

-y 2. oad . e w e ealals :llo.t.--;..---

Calculate the volume of water. ln the; well” as ehown in'6. 3. 3. 3.c: S

Lower the tygon or. tetlon tubing connected to- the periutaltic\pump into
the water. Remove’ at least: two volumes. of - water: before.collection: of
samples from a ahallow well.' No purgihg of. water 1sxnecesuary~if :

collecting a sample from a epring or seep, "since the water: is’ naturally

. B P R Y ..,.-'-. ity .\"l.-'

flowing_ s T -
. : o Vol Eie Lsitin el

...-r.

é.-c‘fv:) Te

© FPill the. 8pecified contalners, process the aamplea,,and make the water
quallty field measurements ag specified in-the: . project!s workplan. ’
HMeasure- (or estlmate) ‘and record the spring or. geep. discharge, rate (or
the pumping rate if sampling a ahallow well)- oni form TVA 30066A _ _

-"Groundwater Quality Data Field Horkaheet " attachment Yijias v

M . T eimtie =2 -‘;.r'«‘ PORE ] e I YRVERE Y B T

COIIection of Samples Using a Lysimeter (Preuaure—Vucuum Soil Water

-

Sampler) . .
- R R “:" 197,3 LA R

. H A
. ¢ el e EL .

General Instructions--Lysimeter (presaure/vacuum soil water uamplera)
can generally be installed and used -at any depth: up to approxlmately 50
feet. The access’ tubes (1. .@., pressure/vacuum. tube and sample discharge
tube) from the lysimeter can extend above the. ground surface directly
above the lysimeter, or if conditions require, the access tubes can be
1aid in a trench, terminating above the ground surface at some.distance -
from the lysimeter. The ends of the access tubes should be installed so
that they will be protected from damage by mechanical equlpment
1ivestock, etc. The tube ends should be covered or plugged to prevent
debris from entering the tubes and later contaminating the samples. The
ground surface directly above the lysimeter should not be covered 'in any
manner that would Interfere with the normal percolation’of soil molsture
down -to the depth of the lysimeter. Attachment % shows a typical

lysimeter installation.

L
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6.3;7.2- Acceas ‘rubes—-‘rho "preuuure/vacuun;" occoos tube‘ond tho "aamplc
: diocharge" acceu ‘tudbe are usually. amall diomoter polyctm'lono ‘tubes .
(o.g., 3/16"" L. D. ) that: extend from thq porouo ceramic collection device
to. the ground surface. , ‘Typically, ;ho tubes are insortcd through a cap
or p).ug at.the open end,of the porous: collection cup oo ahosm in L
‘attachment 4. - One end ‘of the "sample diachorge': tube extends ncorly to
the bottom of the .porous ceramic collection cup with the other f'A .
('diacharge) end extending.to the ground surt‘aqe. =.The digcharge.end of

-this..tube must be marked and identified as. the tube from’ which the . e
+gamples ‘are- collected. The, “presaure/vacuum". acceos tube io installed
alightly differently. . .One. end of .the* "presqure/yacuum" tube iu inaerted
only about an inch past the cap or: plug: with" the other end ‘also’

extending to .the ground surface, .
or plug and’ the fit of. the.cap or plug at thq open end o£‘ the poroua

' collection. cup must -be tight a.nd well sea.tcd 80" as to ‘be” oble to
,prcssure vacuum geal... . il sain . irtivsir
e . AR .,-.:g”.::-,..;:. '. .l.. '.'_!... NEFIS T . )

ng & Soil Water Sampler——Instollation of a lysimeter can be
-Methods'; for: inotallation of a. lysime

6.3.7.3" .-Instal
Typically a §- inch diameter-

peri‘ormed. in’ several ways., :
be’ 8pecified in the project's workplan.-._
hole is cored using a T-handle bucket auger.
ait‘ted. through a’ 1/4- inch mesh_ screen ‘to remove any larger rocko and

This sifted. soil will provide a reasonably uniform bockf.‘ill

' ' c pebbles. .
, . for filling in around the inplaced lysimeter, , The, following discuosion
detalls somé of the more common methoda for installation of a o _

lysimeter.v The. primary concern in all the methods is. that the porous
ceramic cup’ of: ‘the lyaimeter be in tight intimate conta.ct with the soil
gso that soll moisture can move readily from the soil through the pores
of the ceramic cup where it can then be withdrawn through the aample :

RY LA »..“,‘; .'_ :alr
il

6.3.7.3. 1 Native Soil. Backfill Method—-—After the hole has been cored to i:ho
"desired depth, insert the lysimeter a.nd. backfill the hole with notive

screened (sifted) soll,. tamping continuously with a small diameter rod
to ensure good soll contoct with the porous, ceramic.cup ‘and to prevent
. surface water from channeling down the cored hole. s el

.o

l
-~

discharge tube. ) ce T

6.3.7.3.2. Soil Slurry Mathod-, After the hole has been cored mix a subzstontiol
quantity of the sii‘ted soil from. the bottom ‘of the hole with water to
make a slurcy which has a consistency of cement mortor.: This slurry is
then poured into the bottom of the cored hole. Immediotcly after the
slurry has been poured, puah the lysimeter into the hole 80 "that
approximately the bottog third of the lysimeter. is. completely embedded
in the soil slurry. Backfill the remaining voids around the lysimeter
with sifted soil, tamping lightly with a small-diameter rod to ensure
good soil contact with the lysimeter. Backfill, the resainder of the.
hole, tampilng firmly, to prevent surface water Crom running down the

The first set(s) of soil water samples collected after

cored hole.

The. fit of’ the tubing through; the cap _:

U

LIS RN

’l

ter. mus t

The augered aoil should be ‘-' ‘

[

¢ mmae L, .,
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inatalling a lysimeter by this soll slurry method may need to be

diacarded to "‘avoid” differences’ 'in ‘water chemistry betwean the water uaedf Y
S L 'x.- T

to prepare the elurry and the natural soil wator. !.
P .-l :.'... :[ .u‘ XN
. -Pour ' into the

6 3.7.3.3 - “'Sand and Soil Hethod—~Core hole £t 'the’ desired dept b
_ hole, to a‘depth of about’ two inches, crushed 200 meah pure‘silica sand

of almost talcum ‘powder consistency (commercially available under trade
names of Super—Sil and Silica Flour). Inaert the”lyaimeter and -pour in
additional sand until at leaat the bottom‘third of -the lyeimeter is
covered. - Back{ill- the remainder of the hole with sifted: native soil,
tamping to ensure good soll contact with the lysimeter and: to prevent
aurface water from channeling down between the lyaimeter and the eoil.

~ e

6 3. 7 3.4 Bentonite Sand-Soil Hethod——Core ‘hole t&' the deésired depth;f Pour into
the. hole, to a depth of- about two inches, a small quantity of wet . -
bentonite:- clay., This W1l ieolate the lysimeter from soil’ below.. Next,
‘pour; in a’ amall quantity of 200 mesh adlica—aend and ineert the-:.A.a
lyeimeter.. Pour £n additional eand until at least‘ the bottom third of
the- lysimeter is: covered.. Backfill with sifted native’ aoil to a: level
about’ two inches above the lyaimeter, tamping lightly. Again ‘add; about -
two inches of wet bentonite clay as a‘plug to further- isolate!: the
lyaimeter and. guard against’ poaaible channeling of water down the- hole.
. Finally, backfill: the ‘remainder of the hole slowly with sifted native -
aoil tamping continuously.- Allow- sufficient time for the wet bentonite_’

clay to harden before uaing the lyaimeter “to collect eoil'water aamples.

: :

" Collecting a ‘Sof1* Water Sample——After the lyaimeter has‘been'inatalled 1.
a pinch clamp is securely tightened on the- sample discharge tube, and a
.: vacuum is applied to the preaaure/vacuum tube.n ‘A vacuum’ “of s, -
approximately 60 centibare (18" of mercury)"- ia applied.}‘A pinch clamp
is then securely tightened on the presaure/vacuum tubetLThelysimeter
.1s then left undiaturbed for a: predetermined period of< time, “determined

-.-s"ilv ,"

by experience and/or trial and error. ©
L W e A ) i

6.3.7.3

. ;
.4 ‘.;.4-. ..41 ;a;

6.3.7.5.1 The vacuum within’ the lyuimeter catses the Boil” moieture to ‘move from
the soll through.and into the porous ‘ceramic cup."The rate! ‘at' which the.
soil water will collect in the lysimeter depends on the capillary
conductivity of the soil and the amount of vacuum that has been created
within the lyelmeter. In most soils of good: conductivity,‘eubatantial b
soil water samples ¢ can be'collected within a few hours.” Under more
difficult conditions 1€ may require aeveral daya to collect an adequate

L
eate st

volume of sample. = . =

.
»
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6 3. 7 4 2

';-applied to the lyuimoter._

15" 25" of mercury) aro normally

In general vacuumu ot 5085’ centibara (15"~
However, in very uandy uoils it hau beon

uhown that high vacuums may reault in a ulow rate” ot uample colloction..

In conrse, sandy soilu, the high vacuums may doplote tho aoil moiature

in the immediate vicinity of the porous,ceramic cup and honce, reduce
the capillary conductivity, which results in lower aample co]lection '
In loam and gravolly clay loam, collection rateu ‘of * e S

i ‘rates.
:30Q-500 mL/day at 50 centibara (15" of" mercury) are common < On waste

"water dieposal uites, collection ratcs of up to 1500 mL/day have been

HE QTP et

observed._ " . AU .

Place tbe sample discharge

':?eccess tube to the pressure port on a pump..
0; en both pinch clamps (one

6.3.7.5.4

7.0

. 7.1

into . the. sample bottle or container._
resaure/vacuum tube and .one on. the sample discharge ‘tube) and

and into the eample.

"gentlxi
forde the’ collected doil water out of.’ the¥lysimete

_”bottle or container.:; ','. N

Subaequent samples are collected by again creating a vacuum‘within the
lysimeter and’ repeating the above stepo,.sections 6 3 7 4 through P

N

6.3.7.4.3 . Ll
L. [P ¥ U ::. ~._,'.‘:t.,,___‘ St ”11" T

'HANDLING OF SAMPLES | " 7 . <0t

c.

TG recover the soll’ vater from the lyaimeter, attach ‘the'. pressure/vacuum

{

apply pressure to develop enough pressure within the“lyuimeter to »

Sample Identification—-A]l aample bottles and sample containera ehall he
5

This sample "‘

Vlabeled with a8 permanent sample identification number.,
identification number or, tag number must be unique for each semple
collected ‘and’ must be cross referenced on, a11 field aheets (forms TVA

. 30066A and 300668),_chain—of-cuqtody forms (form TVA‘11064), ‘and -
.laboratory analysis, requeats (form TVA 991) Prior to packaging and
shipping of samples, all containers and bottles shall be inspected ‘for
tag nuambers and cross checked againat a]l field? 5heets, chain—of—custody
forms, and laboratory analysis requests. - Additional’ explanation of
sample’ identification requiremente are glven in aection 6.11, referencer
. * ;... .

B L la.

3.15 . Y.
O LT P S R R I T LV S0

‘Packing and Shipping of Samplea——Sample containers’ should’ be" clouely
protected against contamination’ while transporting-them to- the survey

%

sito, durlng aampling, fleld handling and analysis processes, -and while

transporting them back to the laboratory. Dotajled ingtructions for
packing and shipping the vsrious kinds of samples are given in reference

3.7. ‘Chese requiremonts are uummarized in attachment 1 of reference
3.15. As soon as practicable, samples that are to be stored at 4°C must
To avoid breakage, care must be taken when packing

be packed on ice.

bottles and containers in shipping chests. Coples of field sheots, *
uamplo custody records, and request for laboratory analyses must be sent
to the laboratory'with the samplea. Check to make sure all paperwork
haa been accurately completed and sealed in a plagtic beg to prevent
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‘7.3

7.3

'uhall be aoalod end cloaed with atrepping tepq.\, Snedang Lo

.-:Holding Times--Tha time which olapeea bo
samplée’ anelyuis is -critical for .many conctituentu (e. g.,‘BOD

...' :.-00'l .
wator dumage. All uhipping conteinera ahall be oleerly eddreeced and
1. . .

} ..
.J,I-JI\. edtde Coun i i,

lv.‘_‘ e . .
tween ,sample colleotion .and

!

ortho- phouphorus, turbidity, nitrite,,etc )... .So. that ,the leboratory can
complete the analyses within the eppropriete holding timea,luemples must -
be uhipped or, treneported so as,to arrive within;the time, limite given.
in attachment -1l,. reference.3.15.. Any. time, uamples are . to _be colrected'

Cwith Holding: times less. than 38 hours,(tho leboratory muat be notified

All collections of uemplea should be coordineted with the

. i’ - : -
taoo "'. RN ¥ Sedleniaiad

in edvance.

1eborator¥~ T vt L C e e e :

- e e . FRS T
1735t

. LAY P e et ~" 1.0 "\,ll R

Chain—of—Cuatody——The sample collector is responsible for the care- and

:receiving laboratory.--The gample: gollector will; ensure . that eech sample
is, under his/her control’. at, all timesau,ﬂhen 5amp1es.are dispatched to

.

the. completed semple custody record(s) and requestbfor laboretory
~ALL"

custody of the: samples until- they are: properly. diepatched to the

the: laboratory for anelyses,_the .gample; collector will, retein a- cop )

analysis- form(s), the originals of which accompany the 5amp1es.

samples shipped to the. laboratory ‘will be. listed on the, gample custody

form, cross; referenced with, .thelr. unique semple tag (identification)
number. * Theqsemple éustody. form: .will: record the, name_ and’ telephone

number of: the’ 'sample collector/shipper end the date of,ehipment

Shipping- record receipte for shipments, (UPS,,Greyhound bus, etc ) will
be retained by’ the sample collector/ahipper as:part,of the_ permanent
chein—of—custody documentation.;.Upon receipt,,the laboratory will.

inspect: for. the shrpping container for broken seals and will inepect the o
samples for. breekege miseing uamplea,(tempering,.etcﬂp The ,Jaboratory 5

'will verify ‘all samples by crogs: referencing tag numbera between the
sample custody record and- the- sample bottles: received to enaure,that all
The -

samplea which were shipped have beéen received complete end intact.

-.laboratory will immediately notify the semple collector/ehipper of any

‘Project Notebooks

.“v‘- 2% b I,- . _.‘L.

.v_{_f.a.i'a....- BN |

discrepancies.

Field Data worksheets—-Copies of ell field data workaheete will be sent
to the WQU in Chattanooga. Section 8 3 glves, additional detaile.

TG on L2 . 5. e Pates

RECORDKBEPING. - .. . .. ... _: 1.

. h S e eee
.~ H

HE Y A

‘

A project fleld notebook end/or file uhell be mainteined by the VENG,
survey leader to record pertinent information and observations.. The
project field notebook accompanies the survey leader, to the. field.

survey leader shall.record and/or file all physical measurements and

The
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1. Groundwater ‘Quality Data Fiald worksheet (Chemical' Data),“fom TVA- 30066A. i
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2. Groundwater Quality Data Field Horkaheet (Physical Dnta), fom TVA 3Q066B.
3. Schematic Drawing of a Multilevsl’ Sampling (HLS). weu ._ ‘ SAT - g RN
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' : *+ GROUNDWATRR SAMPLE
i L Title: . .- e < :
‘ i . . Actachmeac 1 ... LT ' N
- : Ground Water Quality Data Field Worksheaet o
(Chemical Data} ~ - ] RN N
Collected By: —_ ‘ __ Project Name:.
Collection Date: : : —— Acct. No.:
. Sample Tag No.: — ' . Well 1D:
: Collection Method: Bladder Pump.____‘_.‘Cen(n'{ugal Pump :f: - ree -t Bailero- Kemmerer__.
Stabilization Test: Start Time: 2 : éf‘d. Time: -
. - W.S. Elevation: — W.S. Elevation:
Description of RP: - - . e -
. . . Water - . S
Time Pump . - Surface Temperatwe | . . pH DO Conductivity ;:,_.,..,-;O_B_P
. {minl Rate Y] - (el {mg/L] {umhoslcm) mV)
~ . > * " .‘.'..-',/. . s
- ~ R :
w - et
'; - ~ S f Neiael
1 Sample Field Measuremments (at time of sé.mp_lo collection): - B N
A Time: - o - =
- Temperature {°C) . ____. Phenol Alkalinity (mg/l)
pH, Total Alkalinity. {mg/l}
‘ORP_{mV) : Conductivity {umhos/cm]
00 (mgn) Odor .
- Total Acidity {(mg/l) Sample Color - -
Sample Turbidity: Clear Stightly Turbid Turbid ____ Highly Turbid
Remarks: :
Volume of water in well casing: :

’ " Volume of purged well water:
v . f(ovicwed by Date

[ TVA JO066A (S&F OPS-11 87) .

' _TVA 30038 (S&F OPS 5-88) e -
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i Schematic Drawing of a Multilevel Sampling (MLS), Well
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PRESSURE-—VACUUM PUMR

PORT-

PRESSURE PORT

ACCESS TUBES

SCREENED BACKFILL,
SILICA SAND, ETC. -

. PRESSURE=VACUUM -*_~T

SOIL WATER SAMPLER
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APPENDIX E

BACKGROUND GROUNDWATER MONITORING REPORT




. [STORET RETRIEVAL DATE 92/02/14 PGM=ALLPARM PAGE: &
t | Wa7100 .

36 22 01.0 082 58 10.0 2
JOHN SEVIER STEAM PLANT GROUNDWATER

. 7073 TENNESSEE HAWKINS
HOLSTON RIVER BASIN 040203 . :
MELL NO. 1 . . JTYPA/AMBNT/WELL
131TVAC 870418 06010104 : o

0000 METERS DEPTH

-------- P R R N T R e R L L I I e N R I T L R R R R R R R R i R X

INITIAL DATE 86/12/01 87/03/19 87/05/21 87/06/04 87/06/18 8]g12/16 88/03/708 88/06/21 88/09/15
INITIAL TIME 115 1135 ' A 0805 - 1002 0955 1120 1215 1245
MEDIUM WATER WATER WATER WATER WATER WATER WATER WATER MATER

00008 LAB IDENT. KUMBER 4270 3758 6576 7371 7758 16921 2321 6730 10168

00010 WATER TEMP CENT 14.0 14.8 15.1 14.8 16.8 13.7 15.3 15.8 15.6

00090 REDOX ORP MV - » : . 104 67

00094 CNDUCTVY FIELD MICROMHO 170 470 470 440 240 454 480 263 470

00300 Do MG/L : .9 1.0 .3 .2 .4 .5

00335 COD LOWLEVEL MG/L 4.0 : 8.0 ' 2.0

00400 PH su 7.70 7.40 7.10 6.90 7.00 7.28 7.20 7.11 7.10

00431 T ALK FIELD MG/L 213 208 . 208 205 201 204 226 306

00610 NK3+KH4- N TOTAL NG/L .220

00630 NO2&NO3  N-TOTAL MG/L .25 ' .57 . .59

00680 T ORG C c MG/L 1.6 3.3 .8 .2K .2K .8 .7

00916 CALCIUM CA-TOT MG/L 77.7 82.6 . 94.3 83.9 83.8 78.0 83.0 93.0 82.0

00927 MGNSIUM  MG,TOT MG/L 12.6 T 9.5 8.7 8.9 8.6 8.7 9.9 9.9

00929 SODIUM NA,TOT MG/L 6.00 4.90 5.20 - 5.20 5.40 5.00 5.30 5.00 5.60

00937 PTSSIUM K, TOT MG/L o " .58 .48 .51

00940 CHLORIDE TOTAL NG/L 12 10 12 10 10 12

00945 SULFATE  S04-TOT MG/L 42 34 31 24 23 22 23 29 2

01002 ARSENIC  AS,TOT UG/L 1K 1 1x 1K 1K 1x 1x 1x

01007 BARIUN . BA,TOT UG/L 270 . 140 170 180 220 180 180

01022 BORON 8,TOT uG/L : 50K 50K 50K

01027 CADMIUM  CD,TOT uG/L 4 A L L2 .2 .1 .2 .1K 1K

01034 CHROMIUM CR,TOT uG/L ) 5 1K 1X 6 7 7 1x

01042 COPPER cu,ToT uG/L 10 30 10K 10 10K 30 30 10K

01045  IROK FE,TOT UG/L 150 - 0 20 10 280 120 90 60

01051 LEAD PB,TOT uG/L 9, 21K 2 2 1K 2 2

01055 MANGNESE N uG/L 7.0 ) 0 18.0 12.0 18.0 20.0 5.0K 5.0x

01067 NICKEL  NI,TOTAL UG/L 2 s .2 : 1K 7 4 3 1K

01077 SILVER AG,TOT uG/L 10.0K - 1K 1K .

01092 ZINC ZN,TOT uG/L 20 e 20 10 20 10K

01105 ALUMINUM  AL,TOT uG/L .50 ¢ 50K 50 50K 50K 50X SOK

01147 SELENIUM SE,TOT UG/L Co 1K 1X S 1K 1K X

46570 CAL HARD CA MG MG/L 246 245 246 230 243 273 246

70300 RESIDUE DISS-180 €  MG/L 270 . 300 290 190 270 290

71900 KERCURY  HG,TOTAL uG/L <2K s, .2K

71993 ELEVAT'N  GMW/SL FEET : -01129.95  1126.17  1128.41  1129.20  1125.74  1124.38

(SAMNPLE CONTINUED ON NEXT PAGE)




STE;ET RETRIEVAL DATE 92/02/14 PGM=ALLPARM PAGE: 2
W47100
36 22 01.0 082 58 10.0 2
JOHN SEVIER STEAM PLANT GROUNDWATER
467073 TENNESSEE © HAWKINS
HOLSTON RIVER BASIN 040203 : o
MELL NO, 1 . /TYPA/AMBNT/WELL
131TVAC 870418 06010104 : .
0000 METERS DEPTH
(SAHPLE CONTINUED FROM PREYIOUS PAGE) .
XNIT!AL DATE 86/12/01 B87/03/19 87705721 87706704 87/06/18 87/12/16 88703708 88/06/21 88/09/15
INITIAL TINME 1115 1135 ’ 0805 1002 0955- 1120 1215 1245
MEDIUM WATER WATER WATER WATER WATER WATER WATER WATER WATER
72004 PPG/FLOW PRIOR TO SMP-MINS 83.0
72008 TOT DPTH OF WELL FT 80.1 80.7 + ' 80.1 80.0
72020 ELEV FEET AB MSL 1127.10 1133.90
72037 PUNPING RATE GPM : ’ 1.00
72109 DEPTH 10 WATER FR MPFT 15.25 19.03 16.79 16.00 19.46 20.82
74041 WQF SAMPLE UPDATED 870417 870424 891109 . 910718 891109 891109 891109 891109 881109
84068 SERIES CODE ALPHA 1 JSH3 . JSH3 JSW3 JSW3 JSW3 JSU3 JSu3 JsSu3
INITIAL DAYE 88/12/06 89/03/15 89/06/07-. 89/08/30 89/11/01 90/02/06 90/05/22 90/05/22 90/08/08
INITIAL TIME 1305 1240 : 1230 1450 1401 1125
MEDIUM : WATER NATER - WATER WATER WATER WATER WATER HATER WATER
00008 LAB IDENT. NUMBER 12733 2456 . 5461 10046 13115 1514 6274 6275 11388
00010 WATER TEMP CENT 13.2 15.0 14.9 15.6 14.7 15.1 13.9 15.4
00090 REDOX ORP MV . <204 - -10M -10M -50M 0 213 211
00094 CNDUCTVY FIELD MICROMHO 440 470 440 430 446 422 497 430
‘00300 0o MG/L 1.7 .2 .2 -1 .3 .5 .7 .4
00400 PH suU 7.20 7.00 -7.20 7.30 7.00 7.30 7.30 7.40
00431 T ALK FIELD MG/L 250 216 : 209 206 213 213 210
00680 T ORG C c MG/L 1.0 .3 .8 : .6 1.0 .5 .4 b 2.0
00916 CALCIUM CA-TOT MG/L 87.0 79.0 80.0 > 84.0 77.0 87.0 79.0 83.0 78.0
00927 MGNSIUM MG,TOT MG/L 9.3 9.2 . 9.5 9.1 11.0 13.0 9.2 9.4 6.1
00929 sopluM NA,TOT MG/L 5.40 4.90 5.10 5.70 5.90 5.80 6.40 6.20 5.10
00940 CHLORIDE TOTAL MG/L o . 10 10 13 13 12
00945 SULFATE $04-T0T MG/L 25 25 25 32 30 . 31 22 23 27
01002 ARSENIC AS,TO0T UGg/L 5 1K L e K 1K 1K 1K 1X 1 1
01007 BARIUNM BA,TOT UG/L 210 190 T 2%0 190 170 200 180 180 220
01022 BORON 8,707 UG/L 480 50K 50K 50K 50K 50K 50K 50K 50K
01027 CADMIUNM Co,TO0T UG/L oA .1K 1K 1K . 1K 1K 1K . 1K . 1K
01034 CHROMIUM CR,TOT UG/L 4 1K 1K 1K 2 3 1K 1K 1K
01042 COPPER cu,T07 uG/L 10K . 10K 10K 60 10K 10K 10K 10K 50
01045 1RON FE,TOT UG/L 1700 540 720 330 290 270 2400 3400 3700
01051 LEAD PB,TOT UG/L 6 1K 1X 1K 10 1K 6 2 2
01055 MANGNESE MN uG/L 5.0 30.0 o 5.0K- 32.0 45.0 46.0 10.0 5.0K 150.0
01059 THALLIUM TL,TOTAL UG/L - . 50K
01067 NICKEL NI,TOTAL UG/L 16 1K . 3. 2 3 4 1K 1 1
01092 2INC IN,TOT UG/L 40 L300 130 30 50 50 20 130 20
01105 ALUMINUM AL,TOT uG/L o 1600 T U50K 840 . 100 1400 1500 50K 80 300
01147 SELENIUM SE,TOT UG/L 1K 1K 1K - 1K 1K 1K 1K 1K 1K
(SAMPLE CONTINUED ON NEXT PAGE) : o




STORET RETRIEVAL DATE 92/02/14 PGM=ALLPARM PAGE: 3
47100

36 22 01.0 082 58 10.0 2

JOHN SEVIER STEAM PLANT GROUNDWATER

47073  TENNESSEE HAWKINS

HOLSTON RIVER BASIN 040203 : .

RMELL XO. 1 . ] JTYPA/AMBNT/WELL

131TVAC 870418 06010104

0000 METERS DEPTH

(SAMPLE courruueo FROM PREVIOUS PAGE)

................................................... f e e et ee e ccaceceeeecaceacan e o meoeesaceaceascceccaccacacccnenceacneees
XNXTIAL DATE 88/12/06 89703715 89/06/07 89/08/30 89/11/01 90/02/06 90/05/22 90705722 90708708
INITIAL TIME 1305 1340 .. 71240 1230 1450 1401 1402 1125
KED UM WATER WATER ~  WATER WATER WATER WATER WATER WATER WATER

46570 CAL HARD CA MG MG/L 256 235 . 239 247 238 271 235 246 220
70300 RESIDUE DISS-180 C  MG/L 290 270 © 290 260 270 - - 280 300 290 300
71993 ELEVAT'N  GMW/SL FEET 1095.20 1132.23 1134.89 1134.15 1134.15 1127.40
72004 PPG/FLOW PRIOR TO SMP-MINS : . h4.0 114.0 75.0 115.0 6.0 6.0 8.0
72008 TOT DPTH  OF WELL FT G 84.0 84.0 79.3 80.0 80.0 80.0
72015 TOP DPTH OF SMPLE £T S *  50.0 50.0 15.1 16.0 16.0 20.0
72037 PUMPING RATE GPM - .90 1.10 .70 .60 .60 1.06
72109 DEPTH TO  WATER FR MPFT , 50.00 12.97 - 15.50 16.90 10.31 11.05 11.05 17.80
74041 waF SAMPLE UPDATED 890119 891102 891102, <., 891220 900104 900405 900706 900706 901024
84002 <coODE"- GENERAL REMARKS B D1 D2
84068 SERIES CODE ALPHA JSW3 JSW3 JSW3 JSW3 JSW3 JSu3 JSu3 JSU3D JSu3
INITIAL DATE 90/11/27 91702727 91/03/26 91/04/30 91/08/26
INITIAL TIME 1405 . 1351 1549 0945 1436
MED [UN WATER WATER WATER NATER WATER
00008  LAB IDENT. NUMBER 18245 4059 5585 7325 16325
00010 WATER . TENP CENT 15.9 14.9 15.2 14.6 15.3
00090 REDOX ORP MV 225 291 303 253 124
00094 CNDUCYVY FIELD MICROMHO 476 463 438 . 474 466
00300 00 MG/L .4 .9 .5 » 2.5 .6
00400 PH su 7.10 7.10 . 7.20 7.30 6.90
00431 T ALK FIELD MG/L 196 : o221 213 196
00530 RESIDUE  TOT NFLT MG/L 11 24 - 2 57 23
00680 T ORG C c MG/L i .2K Y- .6
00681 D ORG C c MG/L - L A8
00685 T. INORG c MG/L " 180.0
00691 D IORG C c MG/L 190.0
00915 CALCIUM  CA,DISS MG/L Coe o 84,0 86.0
00916 CALCIUM CA-TOT MG/L 75.0 . -aa.ovv,’ 86.0 85.0 87.0
00925 MGNSIUM  MG,DISS MG/L e ) 8.2 9.3
00927 MGNSIUX  NG,TOT MG/L 8.3 .94 7.9 9.2 11.0
00929 SODIUM NA,TOT MG/L 5.40 4.90 4.50 5.40 4.90
00930 SODIUM  NA,DISS MG/L " 4.40 5.70
00935 PTYSSIUM K,DISS MG/L .62 .28
00937 PTSSIUK X, TOT MG/L .49 .62 .65 .52 .60
00940 CHLORIDE TOTAL MG/L 1 14 . 15 14 12
00941 CHLORIDE DISS IN WTR MG/L QT R SO 3 “ 14
00945 SULFATE  S04-TOT MG/L T35 v 300000 "30 29 35
(SAKMPLE CONTINUED ON NEXT PAGE) ’ BRI ‘ :




STORET RE(RIEVAL DATE 92/02/14
W47100

36 22 01.0 082 58 10.0 2
JOHN SEVIER STEAM PLANT GROUNDWATER

47073 TENNESSEE HAWKINS
HOLSTON RIVER BASIN 040203

MELL NO. 1 .
131TVAC 870418 06010104

0000 METERS DEPTH

(SAHPLE CONTINUED FROM PREVIOUS PAGE)

INITIAL DATE
INITIAL TIME
MEDIUM

00946 SULFATE

S04-DISS MG/L
01000 ARSENIC AS,DISS UG/L
01002 ARSENIC AS,TOT UG/L
01005 BARIUM BA,DISS UG/L
01007 BARIUM BA,TOT UG/L
01020 BORON B,DISS UG/L
01022 BORON B,TOT7 UG/L
01025 CADMIUN CD,DISsS UG/L
01027 CADMIUM CD,TOT uG/L
01030 CHROMIUM CR,DISS UG/L
01034 CHROMIUM CR,TOT UG/L
01040 COPPER CUu,DISS UG/L
01042 COPPER Cu,To0T UG/L
01045 IRON FE,TOT uG/L
01046 IRON FE,DISS UGsL
01049 LEAD PB,DISS uG/L
01051 LEAD PB,TOT UG/sL
01055 MANGNESE MN UG/L
01056 MANGNESE MN,DISS UG/L
01060 MOLY MO,DISS uG/L
01062 MOLY MO, TOT uGg/L
01065 NICKEL Nl,DISsS uG/L
01067 NICKEL NI,TOTAL uG/L
01080 STYRONTUK SR,DISS UG/L
01082 STRONTUM SR,TOT UG/L
01085 VANADIUM vV,DISsS UG/L
01087 VANADIUM V,TOT uG/L
01090 ZINC IN,DISS UG/L
01092 ZINC IN,T0T uG/L
01095 ANTIMONY SB,DISS UG/L
01097 ANTIMONY sB,TOT UG/L
01105 ALUMINUM - AL, TOT UG/L
01106 ALUMINUM AL,DISS UG/L
01130 LITHIUN L1,01SsS UG/L
01132 LITHIUN L1,707 uG/L
01140 SILICON si,DIsSs uG/L
01142 SILICON s1,707 uG/L

01145 SELENIUM SE,DISS uG/L
(SAMPLE CONTINUED ON NEXT PAGE)

g A I T e

PGM=ALLPARM

WATER

1K

200
50K
.1

1K

10K
3100

21.0
20K
650

10K
10

1K

290

10X
8000

20/11/27

JTYPA/AMBNT/WELL

91/02/27 91/03/26
1351 »1549
WATER . " WATER
T 2640
’ 1K
1K 1K
' 180
200 170
o 50K
50K , S?K
- S
1k
K. 1K
S 10K
10K 10K
6100 3100
. 10K
: 1X
8- 2
56.0 - 18.0
5.0K
» 20K
20K - 20K
) . 3
35 6
" 570
640 ~ .550
MoK
10K 10K
: 10
120 240
-8
1K 2
220 - 50K
. . . 50K
, 10
10 . 10
: 6400
6500

© 8500
. 1

91/04/30
0945
WATER
32.0
1
7
300
240

91/08/26
1436
WATER

1K

240
50K

1X

10K
3600

71.0

20K

870

10K
20

280

20
9200

PAGE: .4




ST?RET RETRIEVAL DATE 92/02/14
W47100

36 22 01.0 082 58 16.0 2
JOHN SEVIER STEAM PLANT GROUNDWATER

47073 TENNESSEE HAWKINS
HOLSTON RIVER BASIN 040203

MELL NO. 1

131TVAC 870418 06010104

0000 METERS DEPTH

(SAMPLE CONT!NUED FROM PREVIOUS PAGE)

!NlT!AL DATE
INITIAL TIME
MEDIUM

01147 SELENIUM SE,TOT uGg/L
22413 HARDNESS TOTLDISS WTR KG/L
46570 CAL HARD CA MG MG/L
70300 RESIDUE DISsS-180 ¢ MG/L
71993 ELEVAT'N GW/SL FEET
720046 PPG/FLOW PRIOR TO SMP-MINS
72008 TOT DPTH OF WELL FT
72015 TOP DPTH OF SMPLE FT
72037 PUNPING RATE GPM
72109 DEPTH TO WATER FR MPFT
764041 VQF SAMPLE UPDATED
84068 SERIES CODE ALPHA

PGM=ALLPARM

© /TYPA/AMBNT/WELL

90711727 91/02/27 91/03/26 921/0%/30 91/08/26
1405 1351 o 0945 . 1436
WATER UATER WATER WATER
1K 2 1K
' 253.00 :
221 250 263
310 300 300
1130.95 1130. 40 1133.08 1130.43
10.0 : 10.0 15.0
79.4 80.0 79.4
30.0 20.0 55.0
1.00 .79 1.00
14.25 1 12.12 16.72
910222 910412 911001 911001 920103
JSW3 JSW3 003 003 1

PAGE:

5




S
3
J
4
H
W
1
0

47330

TORET RETRIEVAL DATE 93/03/08

22 11.0 082 59 09.0 2
HN SEVIER GROUNDWATER

073 TENNESSEE HAWKINS
LSTON RIVER BASIN 040203
LL NO. 17
1TVAC 9210420 06010104
00 METERS DEPTH

INITIAL DATE

INITIAL TIME

MEDIUM
00008 LAB IDENT. NUMBER
00010 WATER TEMP CENT
00090 REDOX ORP MV
00094 CNDUCTVY FIELD MICROMHO
00300 Do MG/L
00400 PH Su
00431 T ALK FIELD MG/L
00435 T ACDITY CACO3 MG/L
00437 ACIDITY FROM CO2 MG/L
00530 RESIDUE TOT NFLT MG/L
00680 T ORG C % MG/L
00681 D ORG C c MG/L
00685 T. INORG C MG/L
00915 CALCIUM CA,DISS MG/L
00916 CALCIUM CA-TOT MG/L
00925 MGNSIUM MG,DISS MG/L
00927 MGNSIUM MG,TOT MG/L
00929 SODIUM NA,TOT MG/L
00930 SODIUM NA,DISS MG/L
00935 PTSSIUM K,DISS MG/L
00937 PTSSIUM K,70T MG/L
00940 CHLORIDE TOTAL MG/L
00941 CHLORIDE DISS IN WTR MG/L
00945 SULFATE S04-T0T MG/L
01000 ARSENIC AS,DISS UG/L
01002 ARSENIC AS,TOT UG/L
01005 BARIUM BA,DISS UG/L
01007 BARIUM BA,TOTY UG/L
01012 BERYLIUM BE,T07 UG/L
01020 BORON B,DISS UG/L
01022 BORON B, 707 UG/L
01025 CADMIUM cb,DISS UG/L
01027 CADMIUM CD,TOT UG/L
01030 CHROMIUM CR,DISS UG/L
01034 CHROMIUM CR,TOT UG/L

(SAMPLE

CONTINUED ON NEXT PAGE)

PGM=ALLPARM

91/05/28
1839
WATER

10669
16.4
258
1170
.4
6.90
212

340
1.1
1.3

240.0
240.0
43.0
49.0
12.00
12.00

JTYPA/NONAMB/WELL
92/02/18 92,05/19 92/08/18
1345 0942 1404
WATER WATER WATER
1755 5741 11343
15.5 16.4 20.5
260 170 274
1322 1288 1323
_6 .2 21.3
6.80 6.90 6.40
197 i8s "
41 b0 101
42 59 130 |
52.0 50.0 94.0
230.0 220.0 280.0
50.0 43.0 51.0
11.00 11.00 13.00
1.70
25 21 17
290 500 550
2 1% 3
70 20 490
3100 5900 6100
.1 4 .2
5 62 7

92712702
1213
WATER
16927
14.0
274
1445
2.2
6.40
317
191

240

120.0
290.0
52.0
11.00
1.40
19
500

2

120
1.00K

6000

PAGE:
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STORET RETRIEVAL DATE 93/03/08 PGM=ALLPARM PAGE :
W47330
36 22 11.0 082 59 09.0 2
JOHN SEVIER GROUNDWATER
47073 TENNESSEE HAWKINS
HOLSTON RIVER BASIN 040203
WELL NO. 17 /TYPA/NONAMB/UWELL
1B1TVAC 910420 06010104
0000 METERS DEPTH
(ISAMPLE CONTINUED FROM PREVIOUS PAGE)
INITIAL DATE 91/05/28 92702718 92/05/19 92/08/18 92/12/02
INITIAL TIME 1839 1345 0942 1404 1213
MEDIUM - WATER WATER WATER WATER WATER
01040 COPPER Cu,DISS UG/L 10K
- 01042 COPPER cu,T0T UG/L 20 10K 10K 10K 10K
01045 IRON FE,TOT UG/L 9300 1600 1500 4500 1700
01046 IRON FE,DISS UG/sL 10K »
01049 LEAD PB,DISS uGg/sL 1K
01051 LEAD PB,TOT UG/L 4 1 69 .8 4
01055 MANGNESE MN UG/L 370.0 200.0 110.0 ,<730.0 440.0
01056 MANGNESE MN,DISS UG/L 220.0 ’
01060 MOLY MO,DISS UG/L 1800 )
01062 MOLY MO,TOT UG/L 1800 1600 1600 1200 1200
01065 NICKEL NI,DISS UG/L 1K
01067 NICKEL NI,TOTAL UG/L 4 38 53 13 7
01080 STRONTUM SR,DISS UG/L 1200
01082 STRONTUM SR, TOT UG/sL 1600 1200 1100 1200 1200
01085 VANADIUM v,DISsS UG/L 10K
01087 VANADIUM V,TOT UG/L 10K 10K 10K 10K
1 01090 ZINC ZN,DISS UG/L 10
01092 ZINC ZIN,TOT UG/L 50 10K 10K 160 20
01095 ANTIMONY SB,DISS UG/L 24
01097 ANTIMONY SB,TOT UG/L 1K
01105 ALUMINUM AL,TOT uG/sL 8400 1900 1300 3700 1500
01106 ALUMINUM AL,DISS uGrsL 50K
01130 LITHIUM LI,DISS uG/sL 20
01132 LITHIUM L1,70T uGg/sL 30 19 30 20
01140 SILICON SI,DISS UG/sL 4800
01142 SILICON SI,T0T7 uGg/L 13000 8500 7200 13000
01145 SELENIUM SE,DISS uG/L 1K
01147 SELENIUM SE,TOT uGg/sL 1K 1K 1K 1K 1K
22413 HARDNESS TOTLDISS WTR MG/L 776.00
46570 CAL HARD CA MG MG/L 801 780 726 909 938
70300 RESIDUE D1Ss-180 C MG/L 1200 1100 1000 1100 1200
72004 PPG/FLOW PRIOR TO SMP-MINS 9.0 15.0 8.0 62.0
72008 TOT DPTH OF WELL FT 40.3 40.3 40.3 .40.3
1 72015 TOP DPTH OF SMPLE FT 38.0 39.0 39.0
72037 PUMPING RATE GPM .50 .50 .30 .36
72109 DEPTH YO WATER FR MPFT 35.88 35.98 37.20 37.29
(SAMPLE CONTINUED ON NEXT PAGE)
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TORET RETRIEVAL DATE 93/03/08 PGM=ALLPARM PAGE: !
W47330

i 6 22 11.0 082 59 09.0 2

‘ OHN SEVIER GROUNDWATER

1 7073 TENNESSEE HAWKINS

! OLSTON RIVER -BASIN 040203

: ELL NO. 17 /TYPA/NONAMB/WELL
31TVAC 910420 06010104

000 METERS DEPTH

\
|

{ SAMPLE CONTINUED FROM PREVIOUS PAGE)

INITIAL DATE 91705728 92/02/18 92/05/19 92/08/18 92/12/02

INITIAL TIME 1839 1345 0942 1404 1213

MED IUM WATER WATER WATER WATER WATER
74041 WQF SAMPLE UPDATED 910614 920601 920807 921008 930129

84068 SERIES CODE ALPHA 17 17 17 17 17




