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7' yp/co/ Freld Tile Repair
Type | :

' . NATURAL GROUND
PIPE LINE TRENCH . TWICE THE OUTSIDE

LIMITS ' DIAMETER OF TILE
-
————

REPLACEMENT TILE EQUAL
OR BETTER THEN EXISTING

AN
g

FILL TO HORIZONTAL
DIAMETER COF TILE
AND EXCAVATE TO

FIELD DRAIN TILE

COMPACTED
FILL

2' sy, T * X
UNDISTURBED SOIL 24° PIPE LINE BOTTOM OF PIPE LINE TRENCH

NATURAL GROUND
PIPE LINE TRENCH TWICE THE OUTSIDE

LIKITS DIAMETER OF TILE
) 1

e e N

REPLACEMENT TILE EQUAL
OR BETTER THEN EXISTING

-

FIELD DRAIN TILE

2' MIN
UNDIS TURBED SOIL

24" PIPE LINE BOTTOM CF PIPE LINE TRENCH

NOTES:

1. Tile used for repair shall meet ASTM standards for qualnty, size and type, at
least equivalent to the pipe removed.

2. Tile shall be replaced at a uniform grade, and connected to undisturbed tile at
the origlnal elevation at each end of the repair.

3. Backfill to be compacted in layers not exceeding 6', to the same density as
adjacent undisturbed soil. A penetrometer shall be used to measure the density.

4. Whenever adequate compaction of material excavated from the trench cannot be
obtained, crushed rock (1'' maximum dimension) shqll be used and compacted as
descrnbed in ltem 3.

5. Where conditions warrant or if requested by property owners, bridging such as
channel iron or creosoted plank shall be used to obtain proper alignment and
grade. Use of bridging will not change compaction requirements.

6. All tile joint gaps exceeding %" shall be covered with mortar at least &' thick,
and 2" either side of the joint.

Prepared by

Jones, Haugh, and Smith, Inc.

FUomon gnag T £ G on e Tl sw & om e om o oo



Typ/'cd/ Freld Tile Repair
For Skew Crossing

RELOCATED POSITION OF TILE
LINE AFTER TRENCHING =

| \\
; ~—

S -

WIGINAL POSITION b\ ~
WLE BEFORE TRENCHING -~

SUPPORT ONLY FOR

EDGE OF TRENCH

CARRIER PIPE

WHERE ORAIN TILE IS ENCOUNTERED
8y TRENCH EXCAVATION, INSTALL

: PIPELINE UNDER TILE, WITH €7
MINIMUM CLEARANCT

ANGLES A & B SHALL NOT BE LESS THEN 45°
_ALL DRAIN TILE BENDS TO BE MANUFACTURED OR FITTED WITH A MAXIMUM OF I/4" GAP IN JOINT

f
g
i
I

Typreal Backfill Cross-section

TOP OF BACKFILL TO BE

CROWNED OVER TRENCH
AS SHOwWHN

grmzoses

24"

Lo }/- PIPE LINE

Prepared by

Jones, Haugh, and Smith, Inc.

Consulting Engineers




 TEMPORARY TILE
INLET STRUCTURE

ISOMETR/C
VIEW , Top :; c:fl,;rmimarc elevation
) See Dcro//—\

/Uppor end of l/e

Flow oF waler o~ ——o= —5= —on

“\
\‘

A
Approximate bottom of irench

GENERAL ELEVATION

[ﬂand-%/d

Diameter of
opening in
vertical board

min. of 1 “less
rhan inside
diamerer of
e,

Top of Tile

Ourside Diameter

2%x 12"Board é h
of Tile + 2

/3 Plywood

No openings in
front-prece

s _.,.L
l 16 Go Meral Poin? Strip
A
SIDE VIEW SECTION A-A
(Cross Section) (Front View)

Prepared by

Jones, Haugh, and Smith, Inc.
Coneulting Fnoineers













Appendix IX
LEAK DETECTION

Prepared by Northern Pipeline Co.

Leak detection for 1liquid pipelines is a rather complex topic, yet
there is a definite need to perform this task with the most exacting
techniques possible. Several methods have been commonly used by the
industry to detect leaks. These methods include the detection of
pressure and flow rate deviations as well as the detection of flow
rate and volume imbalances. These methods lend themselves well to
the rapid detection of relatively large leaks. A large break, such
as might.be experienced when an earth-moving machine strikes a
pipeline, can be detected almost instantly with a very high degree of
certainty. .

The volume imbalance method has proven to be the most effective
method utilized to date to detect small leaks. The constant quest
within the industry to improve the state-of-the-art has resulted in
the recent application of mathematical pipeline models along with the
volume imbalance method. When the flow rate of a given fluid through
a pipeline is known, the pressures along the line are predictable.
Conversely, with the pressures being known, the flow rates are
predictable. Comparisons can then be made between known and predicted
values, and when these values differ by more than a reasonable
tolerance, an alarm can be signalled. These methods will certainly
provide detection for the larger leaks, yet their effectiveness in
detecting the smaller leaks is subject to continued evaluation.

The volume imbalance method is based upon the following relationship:

Net Volume Imbalance = (Net volume taken from fhe 1ine - Net
volume put into the line from time ﬁl to
, tz) + (Net line fill at t2 - net line

fill at tl)

-1 -



Time t, represents the beginning of a time period, while t
represénts the ending of the period. The monitoring systeﬁ for the
Northern Pipe Line will use a time period of 15 seconds; i.e., t, -
t, = 15 seconds. The net volume put into the line is the quanti%y
o} 0il measured by the input meters fram time t1 to t, and,
similarly, the net volume of oil taken from the“line ?s the quantity
measured by the output meters from time tl to t,. Line fill

volumes at times t; and t, are calculated based upon known line

size (1ength and 1Aterna1 diameter) with appropriate adjustments for
temperature and pressure.

A negative Net Volume Imbalance will indicate a possible leak or
shortage, while a positive Net Volume Imbalance will indicate a gain

or overage. When net volumes put into the line are greater than the
net volumes taken from the line and the difference cannot be reconciled
as a line fill difference, the line is said to be short (-).

When the reverse is true, the line is said to be over (+).

In order to provide the most rapid leak detection response, the Net
Yolume Imbalances should be calculated as frequently as possible.

The central control and monitoring system with its master station at
Cottage Grove will provide the capability to perform these calculations
every 15 seconds. They will be performed on both a short-term and
Tong-term basis. The short-term period (say 10 minutes) will provide
detection of relatively small leaks. Both calculations will be based
upon a "sliding time window" concept; i.e., the system is always

using the most recently expired time intervals equal to the short-

and long-term periods at the time of each calculation.

When a calculated Net Volume Imbalance is more negative than the
specified 1imit for either a short-term or a long-term period, an
alarm will be signalled. The pipeline operator will make an imme-
diate evaluation and proceed to shut down the -pipeline. The operator
will further proceed to implement established procedures to locate
the leak and to notify appropriate authorities.

The matter of specifying an established Net Volume Imbalance limit is
further explored here. Many factors prevent the specified limit
values from approaching zero. Ideally, the limit should be set as
near zero as absolutely possible. Yet such factors as metering
accuracy, transient responses, and physical size influence the
specified 1imit value. In actual practice, metering accuracy has
less influence on setting the 1imit than other factors; e.g.,
consider the initial design flow rate of 5702 BPH (130,000 BPD with a
five percent downtime allowance) and a metering accuracy of 0.15
percent. While modern pipeline metering systems afford +0.02 percent

i
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repeatability under similar operating conditions (similar fluid
characteristics, flow rates, etc.), they typically afford linearity
over an operating range of only +0.15 percent. With meters at both
ends of the pipeline, the combined metering accuracy could approach
+0.30 percent. Using this accuracy relative to a 10-minute short-term
time base and the 5702 BPH flow rate, it might be concluded that a
short-term detection threshold might be 2.85 barrels. This threshold
would correspond to leak rates of 17.1 BPH on the 10-minute time base
and 1.71 BPH on the 10-hour time base.

At an ultimate design flow rate of 10,329 BPH (235,500 BPD with a
five percent downtime allowance and 8 pumping stations), the corres-
ponding leak rates would be 51.6 BPH and 5.16 BPH for the short- and
long-term periods, respectively. The leak detection capability may
well approach these low 1imits, perhaps more than 90 percent of the
operating time, as experience is gained with respect to the operation
of this particular pipeline. Unfortunately, the discussion of leak
detection limits cannot end here.

In actuality, the transient responses within the flowing crude oil
stream and the physical size of the volume stored within the pipeline
have far greater significance in the determination of the detection
threshold than does metering accuracy. In the event it were physically
possible to have a perfectly rigid pipeline and the crude oil were
perfectly incompressible with neither being affected by volumetric
expansion due to temperature, metering accuracies would play a more
significant role. Again, in actuality, both the crude oil and the
pipeline are subject to volumetric variation as functions of both
temperature and pressure.

There is a common tendency to think of a pipeline as being rigid and
0il to be incompressible, but to the contrary neither assumption is
correct; i.e., the pipeline's internal volume slightly increases and
decreases along with the oil becoming more or less compressed with
variations in internal pressure and temperature. The internal volume
of the Northern Pipe Line (presently estimated at some 475 miles) is
calculated to be 1,338,340 barrels. This large volume is subject to
small variations caused by changes in operating pressures. Temperature
has a lesser effect, since ground temperature is essentially constant
over the time-base periods and is the pr1nc1pa1 factor controlling
the pipeline temperature.

The volume variations resulting from the pressure changes will be
accounted for in the Net Volume Imbalance calculations; however, the
transient response times must also be considered. When the pressure
is either increased or decreased at a point along a pipeline, the
change is not reflected at all points along the pipeline at the same

- 3 -



time. Pressure changes are propagated along a pipeline at velocities
characteristic for that pipeline. This phenomenon, therefore,
requires wider detection limits to accommodate for the variations
caused by operational changes. The detection limits given previously
included an allowance to provide reliable leak detection at all
times, including periods of operational changes.

In addition to the leak detection system described above, two addi-
tional features are planned. These features are new and represent
state-of-the-art design. Both will provide trending information with
which to monitor and evaluate the pipeline over a much longer term.
First, it is planned to continuously record on strip-chart recorders
the short- and long-term Net Volume Imbalance values. These record-
ings will then permit visual observation of imbalance trends with
respect to the alarm limit values. It is anticipated that normal

- operational changes on the pipeline will result in smooth curves
having recognizable characteristics. Similarly, any imbalance
resulting from a leak will be reflected by a characteristic trend
that is distinguishable from a normal operational change; perhaps
even a step-wise change may result.

The second feature involves storing net volumes in and out of the
pipeline along with 1ine fill calculations and all associated tempera-
ture and pressure variables in the control system computer. These
values will be stored every hour on the hour. Printed copies of this
data will be made each day including data for each of its 24 hours.
The pipeline over and short balance will be reflected on a cumulative
" basis. Hence, it will be possible to evaluate imbalance trends
cumulatively over long periods of time. An obvious advantage of this
feature is the potential for detecting very small leaks by observing
negative trends in the cumulative pipeline over and short balances.

It is anticipated that as the Northern Pipe Line is put into operation
and more experience is gained with respect to its operating character-
istics, the leak detection capability can be improved. Further, as
state-of-the-art developments are made, the monitoring system can and
will be further enhanced.

- 4 -
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Ashland Append lx X
== LETTERS OF INTENT

TO PARTICIPATE ,
ASHLAND OIL, INC, » POST OFFICE BOX 391 ASHLAND, KENTUCKY » 41101 PHONE (608) 323-3333

JOHN R.HALL
Executive Vice President and
Group Operating Otficer

(605) 329-3621 ' March 2, 1978

Mr. Roger L. Williams, President

Northern Pipe Line Company of Delaware, Inc.
Box 2256

Wichita, Kansas 67201

Dear Mr. Williams:
Re: Your Wood River/St, Paul Pipeline

- This confirms my prior telephone advice to you that
Ashland Oil, Inc. supports your efforts to build the captioned pipeline.

Ashland Oil, Iac. intends to ship crude oil over your

.new pipeline, once it is built, in order to supply at least in part our
refinery at South St. Paul. Fresently, the exact level of our expected
“shipments is uncertain because of the variables involved in our overall
supply picture. However, we anticipate that the volumes to be shipped
by Ashland will be significant.

This letter is an expression of intent and in no way
obligates Ashland nor limits Ashland's right to use alternate delivery
routes or methods. N '

We are very interested in your company's plans to
provide an alternative supply route for the Minnesota refiners.

Sincerely yours,

//W/M




LCOﬁOCDJ KECEIVED

MAR 20 1978

Continental Oil Compsany
P.0.Box 2197
Houston, Texas 77001

T

Engineering Department

-

March 16, 1978

Mr. Roger Williams
Koch 0il Company
Box 2256 ’
Wichita, KS 67201

Conoco considers Koch's proposed pipeline from Wood River to
the Twin Cities area as being a possible alternative supply
system for delivering crude oil to our Wrenshall Refinery.
Conoco's utilization of any pipeline alternative would be
based on which system provides us the most economical means
of supplying Wrenshall. Also, Conoco's potential utilization
of the Koch Line or any pipeline from the South capable of
moving crude oil is however predicated upon our being able

to move the crude from the Twin Cities to Wrenshall; the
existing capability of which is extremely limited.

As.you know, Conoco remains of the opinion that Kitimat will
provide the most economical means of long-term supply to

Wrenshall as well as other refineries in the Minnesota/

Wisconsin area. However, if Kitimat were not to be con- N
structed, Koch's Line would be considered as an alternative

supply system for Conoco as would any other system capable

of delivering crude oil to our Wrenshall Refinery.

David 0. Kem ,
Manager, Crude 0il Regulations
Crude 0Oil Supply and Trading/

North .America i%évaVw—
- “ev - B
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BARSTOW BULDING

December 16, 1977 ' 2020 DOV CENTER :

PUDLAND, BICHIGAN 23529

[}
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RECEIVED

° P P

%

Mr. ¥m. Hogland

Koch 0il Company

P.0O. Box 2256

Wichita, Xansas 67202

DE 23wy

LEGAL OEeARYSENT
KOCH INDUSTRIE £S, H:c.
CYPePoODDOL O .n)vt)‘*‘ -609

Dear Bill: . . : ' | U

boHC0040GOGe b
CeP000000000

1’4
o

I enjoyed our visit in Calgary this week and I would like
to confirm our possible interest in the movement of crude
oil through your new pipeline connection into the Ulnnne~
apolis area when it is completed in 1978.

o
f
L

As I explained to you, we have only one pipeliné connection
to crude oil and that is to the north loop of the Interpro—
vential/Lakehead system. 3 E
It is anticipated that we may require 10,000 to 15,000,

barrels per day of crude oil to be moved from a Gulf Coast
port up to the Interprovincial system and then down to our

Bay City, Michigan refinery starting on or about JLly X1, .
1979 and contlnulng probaplx_througn‘1982 T

) Please consider the possibility of a551st1ng us in this
movement by use of youxr new pipeline.

Very truly yours,

J///(\Cnarcers

Hyfj carbons Department
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Appendix Xl

STATE LIAISON PROCEDURE

State agencie‘s granting permits and preparing the EIS for the Northern Pipeline
will set up a state liaison to ensure that the landowner rights are protected
during pipeline construction. No statutory authority exists for the liaison,
so cooperation from the company and landowners is necessary to make it work.
The liaison will be under the supervision of the Minnesota Department of
Agriculture and financed by member agencies of the Environmental Quality Board

(EQB) .

Before construction begins, the liaison will be provided the list of all
special construction conditions, permit conditions, and all grants of
easement. These will be compared and any discrepancies will be reported

to the state, the company inspector, or the landowner, as may be appropriate.

During construction the liaison will fill out a daily log and a tract log.
The'daily log will follow construction progress‘andxote all road crossings,
interactions with local governments, conversations with pipeline inspectors,
etc. The tract log, one for each tract of land crossed, will recérd company
compliance with the terms of the grant of easement. The liaison has no
authority to stop construction or resolve disputes. However, the logs and

reports prepared by bhe liaison worker will be available to all parties.












Appendix Xl

ENVIRONMENTAL IMPACT ASSESSMENT
Submitted by
RCO/Harold Froehlich
The following environmental impact assessment was submitted by
Reroute Crude 0il (RCO) and Harold Froehlich for inclusion in

the Draft Addendum released in January, 1978, but was received
too late to be included at that time.



Tos MINNESOTA DEPARTMENT OF NATURAL RESOURCES
Res ENVIRONMENTAL TMPACT STATRMENT (EIS) NORTHERNW PIPE LINE CO, OF DELAVARE

ENVIROMMENTAL TMPACTS OF PIPELINES
I. Construction of Pipelines (3,1 Construction)
A, Methods Currently Employeds Observations, Experiences & Violations
b, Areas of Concern to the Agricultural Landowner
1, BSoleotion of a Pipeline Route (1.3 Losation of Proposed Pipeline)
$2.1.1 Land Ownership Patterns) (5.2.1 Proposed Routes) f
5.2,2 Alternate Routes)

2, Topscil and Productivity Loss (3.1.1 Land Use)
(3.1.3 Soils and Topography) (6.2 Uses Preempted)

3o Impact upon Drainage Systems—Present and Future (1,6 Drain Tile)
{3.1.3 Drainage) ?6.2 Uses Preempted)

4e lack of Authority
a, To thoroughly explore and address alternatives

(1.1 Summary Statement) (5.1.2 Other Pipelines)
(5.2.1 Proposed Route) (5.2.2 Alternate Routes)

T-1IIX

bs During the j)hyaical construction of pipelines
(1.4.2 Easenent Fees) (4.1 Land Ueeg (4¢3 Soils & Topography)

€. Experienced Contractor's Recommendetions
1. Right-of-Way Width Required (1l.4.l Right-of-Way)

2. Topsoil Segregation (3,1,1 Land Use) (3.1.3 Soils—Mixing)
(6.2 Uses Preempted) v .

3. Easement Contract (4,1 Land Use) (4.3 Soils & Topography)

4, Tile Damage and Repalr (1.6 Drain Tile) (3.1.3 Soils—Drainage)
(6,2 Uses Preempted) .

ENVIROMMENTAL IMPACTS OF PIPELINES

I, Construction of Pipslines
A, Methods Currantly Employed

Exhibit A is documentation of pipeline construotion observed in
the summoer of 1977 in Minnesote and Iowa by the uamé construction firm
proposed to be hired by Northern Pipe Iine Co. of Delaware for the Wood
River, Illinois to Pino Bend, Minnenota line, Delovw are oiorptu from
this acocount which was published Ootober 28, 1977, V

~ PIPELINE ISSUEs PROPERTY RIGHTS VS, PUBLIC INTEREST

yiat 1s best in the interest of the public?

Are the interests of the majority of people served best by a pipeline
running through prime farmland in an era of petroleum shortages, or is
there a long-term interest in sparing prime farmland for future food needs?

And how much responaibility does the state, which grants eminent do-
main rights to a pipeline company, have towards the property owners whose
land is crossed after the domain rights are awarded?®

Construction Observation, 1977

"Farmers and conservationlsts stood aghast when the crews who cleared
end dug the pipeline trench arrived and rushed pellmell through the fields
preparing the uny for installation, Neither rain nor literal muck stopped
the caterpillars and drag-lines from cutting across the fields despite
near record rainfalls which turned the fields to quagmires. When semi-
trucks hauling the pipes couldn't drive into the right—of-ways because
of the mud, the bulldozers hooked chains to the front of the vehicles
and dragged them to their unloading points."

Atterpt to Restore FMelds

%, . . from outward appearances, it seems the tepsoil has been leid &
back in place. But the looks can be deceiving . . ., piles of yellow and
blue oley, vhich turns rock-hard in two days of sun and into soupy muck
in rainfall, have been returned to trenches, but not in the same forma-
tions as before. And those areas won't necessarily support the weight
of farm machinery.®

011 or Soil?

"A conversation with members of the pipeline crew as they passad through
the area, indicated they felt thoy were performing a great service to the
needs of tha ccuntry as far as potroleum is concerned. But additional
comments about not understanding why the fermers in the erea worse getting
so upset about 'dipgging up a little bit of land,! also revealed unaware-
ness of the importance of topsoil."

L



Page 2 - IEnvirommental Impacts of Pipelines

"It 4s a short-alghted America that beglns to look for energy when
it 18 wapted and scarce and for food when too much land is rulned and the
world has starvation,"

Exhibit B is a detailed example of a landowners experience, Below

is & listing of the most common violations of eaaémant agresments cited
by landowners involvmi in construction on their fland in 1977, A I

1, Notification of Entry
Notification of the landowner or tenant before entering preperty
vwas ignored or made too late for removal of crop from right-of-way.

2, Easement Width Violation
Construction workers uged as much as 200 feet of width although
a 50 foot easement had been purchased. Violations occur more frequently
during construction in wet conditions when work on farmland should be
prohibited. Cropland not covered by easement was used to pull out stuck
construction equipment.

3. Soil Abuse )

Some landowners realized they could request separation of topsoil
in the easement, However, in & 50 foot easement it was leveled and used.
as 8 "road" for the duration of the construction, When the "road" along
the trench became rutted too deeply a new "road® was made., Work eontin-
ued regardless of weather and the valuable topsoll became a compacted,
homogenized mess often buried in deep ruts,

¢-1IIX

4o Tile Damags
Tile lines were to be capped or bridged with a temporary eonnecter

immedintely aftsr Lhe trench was dug. Neglect of this responsibility
allowed dirt and debre to be washed into tile lines. Repair of lines
consisted of packing mud over the pipeline, placing a channel iron on
top and laying the tile in the channel iron, It is reasonable to doubt
the effectlyeness ef such a precedure when the land drys and compacts,
Tile lines crossed with heavymeshinery making ruts four feet deep were
crushed, Only time will tell how many crushed lines went undetected,

5. Fence Destruction
Fencing crews were unskilled in fence building and unable to build
adequate temporary fences or replace fences to original condition, Tem=
porary fonces were an eagy nark for cattle, gates were left open, cattle
mixed with nelghbors cattle and hours spent chasing and sorting,

6, Ditch Crossings, Fleld Accesses and Road Travel

The easement provision to build sultable ditch crossings for the
landovmer was disregarded, ILack of a crossing shut deiry heifers away
from grain for over two weeks. There were frequent complaints ef being
unable to harvest crops for lack of a crossing.

Exdsting entrances to fields were used by heavy equipment during
very wet conditionhs and caused them to be unusable to the farmer bscause
of desp ruts, PRoud travel was blocked by construction equipment for as
long ag 45 minutes during criticel hours of the day,

Papge 3 —= Ruvironmenital Impacts of Pipelines

7. Rock, Water and Trosh Disponal
Eesements require removal of rock brought to the surface and of
the materials and wastes from construction., Rocka and debre were wind-
rowed into the trench. Juni wos buried so that pleces of eabls are picked
up by corn pickers, plows hook 4 x 4's used in cribbing the pipe ard farmers
pick, up bocrds, tires, metal objects and oil, pop and beer cans, Water:
pumped from the ditches left plles of sand and swamp areas in the field
along the tronch,
B, Arens of Concern to the Agricultural Land Owner
1. Selection of a Pipeline Route

Pipeline companies propose routes preceded by a wide variance
in the amount of "homework" as to the impact of a !shortest rouﬁ' which-
Northern claims is cheapest for them. However; the shortest route does
not always run through areas of least costly construction problems. In
addition, Impact Statements were created to. uncéver reasons for sertain
areas %o be inappropriate. A sincers preliminary envirommental study
by a: company, prior to the presentation of a proposed route, is needed,
The irresponsible original propossl of Northern to endanger the Midwest's
vater supply polnts up this need.

The Northern proposal has been called Pinaceurate®, "incom-
plete” and "shoddy"™ by govermmental agency heads in Minnesota: who examine
& proposal before it is epproved, This proposal is a witness to the fact
that landovmers can be harassed by proposals that should never be allowed
past govermmental agencies who could review, report and stop an unnesded,
ill=prepared, inappropriate route before it plﬁgues the publiec and wastes
the taexpayers money., Prior investigation would save o company sxpense
in the long~run,

Exemples of Northsrn's lack of "homework"s

B, "Welve ;bicked the shortest and therefore the most econo=
rical route,™ but they had " .. . no idea of the average numberof tile

Iines” and sald " . . we ars not familiar with plastic tile.®

3
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Page /, — Enviremmental Impacts of Pipelines
be. ®If o1l gete into the water supply we will clean it up.”

(A statement too broad to be trthh, Routing crude oll over sguifers can
oreate & situation that oould meke thet imposaible,)

Lack of "homework”™ has wasted huge amounts of tims, money and
energy in pipsline construction and its congequences, Fermers are quali-
fed to mpeal on the mke-up of their property and its drainege systems.
Their expertise could be utilized in selection of specific rcute locations.
Information which individual landowners could provide would be in the
best interest of the ooﬁpaniaa,. the landowners and most of all the price~
less natural resources of topsoil and water, FExamples of situations where
unpreparedness and unwise route selection meant waster

% A landowner spent $7,000 to build e waterway to be wrecked
and open to erosion from plpeline coastruction. Moving the line 30 feet
wuld have avolded the damage,

b, A pipeline was routed in the exact location of e large
t1le main, A few feet could have avoided the destruction of the costly

main,
o, Pipelines which are not run parallel to the contour of

the land work as a dam and create wet holes upon which tiling has little
effect,

The "homework™ requirement regarding route selestion of pipe-
lines is inadequate as it has allowed the waste of huge amounts of time
and energy by citlzens harassed by an irrssponsible proposal trying to
gain spproval through the pressures which wealth can exert,

2,. Topsoil and Productivity Loss

Topsoil is in limited wupply on this earth, Five million acres

are removed from potential agricultural production each year according

Page 5 — Envirommentel Impacts of Pipelines

to the associate administrator of the S0il Gonservation Service, Norman
Berg, At least one mlllion asores of the total is "prime" farmland, When
topsoll 1s destroyed by being buried in a ditch, mixed with a high percent
of inorganlc matter, or soaked with oll, it is gone forever. Topsoil

1s not for sale in acrs quantities which pipeline construction and leaks
cen destroy, A Soil Conservation Service publication says that 1t takes
nature 250 to 1,000 years to build an inch of topsoil, Farmers can help
nature along by an intensive program of adding organic matter and soil,
but the resulting soll would not be like that which was lost. The soil
mey be ready to grow crops in 8 to 10 years with the farmer's help, Cost
to the farmer would include time snd practices beyond which the farmer
normally uses, as well as, loss of income from the crops usually grown
on the area,

Pipeline cchsi‘.imction rsthods that have been allowed up to the present
time have left a homogenized mess of lnorganic material mixed with topsoil
and which consistently ylelds30 to GO percent less thon adjacent land.

A farm disectod by a pipeline absorbs an ongoing reduction in land value,
A strip that is open to the troubles of a weckened tile system, perpetual
yleld reductions and 1s a plpeline alley where crows can service a utility
in the middle of a corn field, lowers the sppraised value of a farm,

No machine on the market today can adequately apply herbleide when
organic matter changes from O to 4} percent within inches, (Crop lines
and pipelines also are not parallel,) If pre-plant or pre-ecmergence herbi-
cildes are applied at the required rate it will kill plants on the pipeline
route., If the rate is lowered to tolerate highly lnorganie land over

a pipeline there 1s no weed control.
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3, Impact upon Dreinage Systeme—Fresent and Future

B sting drainage system destruction is an impact of grave
oconoern te a large mnjv;urity of landowners, Thousands of tile lines are
cut by dlagonel pipeline installation, This easily renders them ineffsc-
tive, troublesome and often hard to repoir for generations. Cut tile
1ines can disturb the drainage of hundreds of feet; in other si‘buationak
4% can disturb a hundred or more acres, The problem can mean complete
or partial crop failure for an area for as many seasons as it tekes to
correct the problems,

Insurmountable problems confronting the lanaowner in future
drainage installations are also a major concern, Diagonel installation
in eropland thet is to be tiled creates additional, costly and of'ten in-
effective tiling procedures fer the landowmer, Shallow pipelines prevent
engineering the correct fall of a tile line and interfer with correct
layout., Tile lines are restricted to a shallow depth by pipelines which
are not installed with a cover of five foot. 4Also a minimum number ef
erossings of the pipe is necessary to keep tiling costs from bacoming
bprohibitive. A backhoe and hand shoveling, needed for each crossing,
causes expenses which the pipeline company c'reates but for which the land-
owner pays, The tiler or landowner is techniecally liable if the pipe
is hit. “We could lose our business or faxm,” is the unfair burden about
which they ‘have reason to eobject, Another procedure a lendowner could
follow 1s to install parallel tile mains on elthor eide of the pipe vhich
would require shorter laterals, many more junctions and increased cost,

This has proven inefirective in land contours and solls which, when disturbed,

aot as e water holding dam that does not draln, and produces a permanent
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wet area in the field. In scme soils parallel tile mains placed sloss
enough to the pipe %o drain the area will be damaged and/or crushed by
heavy equipment in the event of pipeline repadr, Parallel tile mains
placed awsy from the pipe te avold damage will not drain the pipeline
strip, .

A large perecentage of highly productive farmland's pz;orit is in
direct relatien to the drainage systems involved, In the interest offmain.
taining the productivity of the American food belt, the corplex and essen-
tlal tile dreinage systams need to be left in tact; their destruction
is o wasteful use of energy. (It1s dietatorship, not free enterprise,
when one segment of soclety can say to another you will sell or we take
by condemnation, A common felse idea about eminent domain is that the
landovner ig paid for the land and then given it back to use just as he
would have used it before,)

4e. Lack of Authority

a, Lack of authority to thofoughiy explore and address alternatives

The entherity and expertise of companies proposing pipelines
should end with the engineering of pipeline construction., An Envirommental
Impact Statement (EIS) should provide information for agencles and private
persons to evaluate the impacts of proposed ectlons which have the poten-
tlal for significant environmentel sffects, and consider alternatives and
institute methode for reducing adverse environmental effects, When the
tile and topsoil ef highly productive land which is very sensitive to the
impact of pipeline construction is involved in a proposed route, alternative
means or routes to obtaln the supply should be recommepded. All possible
slternatives should be addressed and thoroughly explored, If an alterne—

tive is available in which highly valuable topsoil, row crops, drainage

systems and other conservatlon practices are pot disturbed or not as prevalente

.
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that elternative ghould be recommended by "the powers that be", (Regard-
ing erude oil supply for the Twin Cities area, a pipeline from the Pacific
northwest through the wery northern area of Minnesote and connecting with
an existing line at Olea.rbrook,r should be recommended to prempt a line
that is proposed to run diagonally through highly productive oropland,
complex drainage systems and in addition represents possible future damage:
to the acquifer water system which underlies the route.)

To thoroughly address and explore alternatives within the en-
tire route proposed by a company the expertise of the landowner regarding
his property should be included, Landowmers should be provided with tho
oppprtunity to submit routes within their property where pipeline constuc~
tion. would give the least irpact, It should be recoghized that some aori-
oultural and acquifer‘arens provids pe route in which pipeline construction
is eppropriate, and information regarding these aross is availlable %o
pipeline companies for stv prior to sulmitting e proposal, When a pro-
posed route is determined, a five mile wide path should be drewn and noti-
fication should be given all landowners within thet area 30 days.prior
to a scheduled informational moeting. These meetings could become an in-
valuable tool if the landowner's rights wers not stripped., His right to
provide alternatives and information could be recorded by an attorney ap-
pointed to reprement the landowners, Statements would have no legal bounds
but help determine possible least—impact, negotiable routes before a center
line is set and an EIS is written and approved. The pipeline company would
be responsible for collesting impact information from landowners under
the supervision of legal representation,

b¢ 1Lack of authority in the physical construction of pipelines

Lack of authority during construction of pipelines is the major

Page 9 ~- Envirommental Impacts of Pipellines

canse of abuse, States do not provide for personnel with authority te
require pipeline companies to carry out rasponaibdliihieu. In the case of
domages the parties must arrive at a settlement independently and if no
relief can be obtained then it must be sought im court, Relief in court
may sound adequate on paper, On close exrmdination it 1s not hard to see
how any glven, individual landownor would be challenging a wajor petro—»
leum firm or conmtractor in court, These firms know this is the only re-
oourse the individual has under the law, The contractor knows he doesmt
have to keed a landowner's request and the pipeline company knows 1ts power

and money, coupled with the lack of law, are their protection.

C. Experienced Contractor's Recormendations
Should there ever be a proven need to censtruct pipelines across
an erez of prime apricultural land, the right-of-way topsoil must be entirely
removed and the pipeline must follow existing parcel boundaries, Flelds
ond ferms must not be crossed at « diagenal but follow parcel bbundaries
to avoid the excessive destruction of drainege systems. " Recormended con~
ptruction procedures of a yetéran contractor follows
1. Right-of-way width required
Cons;tructi'og of a 24 inch diameter pipe requires 75 fest
of right-of-way. An additional 25 feet is needed to store topsoil, Grantee

plves 100 feei of construction ripht-of-way and 25 to 50 feet of permanent
"Tt's all hogwashite say they can go in and lay that job

on 50 feet. Any ditch machine on the markot today that will cut and put .

in a 2/ inch pipe requires 22% faet from inside edge of the ditch line

to the outside of backfill, On the vorking side of the ditch the skid

on which the pipe lays requires 4 feet, and to lay the pipe along the diteh

and room for walking requires two to four feet for a total of a least 30
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Page 10 — Envirommental Impacts of Pipelines
feet, This leaves only 20 feet for working room and that is not enough
oy safe for a contractor to pass hié equipment. You cen't ge: emergency
vehloles or anything else past the equipment wilthout getiting into the
farmer's field." )
2, Topsoii Segregatiion

Topsoll 1s segregated by moving 1% off the entire 75 foot
right-of-way with an angle blade dozer so the topsoil will ¥shed® to one
side and can latter be put back in place, Removing topseil from the trench
width alone is not aatisfaotox‘ydaa solls will become mixed, Topsoil can
be placed on topsoil and subsoll on subsoil satisfactorily when the entire
width is cleared and additional land provided for storage. The topsoil
must be cut to the depth &t which the topsoil ccours at any given placs,
Segregation must be done when the ground is in tilable conditien,

2;. Easement Contract

‘Contractors have been and should be required to keep up
contracts for at least three yesars, Before a company can ask for bidas
from contractors the requests and restrictions of landowners must be en-
tered on a Mline list®, The‘ landowner must make all desires known to
the agent for listing on the "1ine® or "restriction 1ist" which will be
used by the‘ contractor that is hired. Examples of requests landewners
can mekes

&, Timber to be cleared cut in firewood length and hauled
to location specified by grantee; ' ’

b.. Fence built along entire right-of-way to keep livestock
away from construction areas;

G, Bridges built for squipment and llvestock crossingsg

d, Rocke plcked up and dlsposed of in designated area,

b e e
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4o Tile damage and repair

Pipeline companies should be responsible to identify for-

the contractor any tile limes that cannot be avoided, Tractors weigh 140,
000 pounds and will break the tile the entire width :;f the right of -wq.
The mechinery compacts the dirt and elther crushes the tile,' or, 1f work-
ing in soft material, will push them down and off grade, Pockets are
oreated where the tile are pushed out of line and this allows tile lines
to £111 with dirt, Tile repair is therefors necessary and should be re-
quired the full width of the right-of-way, Ditches may cave in to 20 feet
or mors, At pi-esent there are no proven methods of tile support. Some
tisthods that have been tried sre the use of gravel for a base on which
to lay the tile and the use of channel iron with cement at elther end.

Parcel boundaries, topsoll segregation, and edequate right-
of-way are three of the major factors necessery should any crossing of

prime agricultural lend be allowed. Parcel boundaries will avoid approxi-

mately 958 of the tile.
boundary it should be bored and cased rather than cut and disturbed,

Al construction should be carried out when field conditions

are fit for land cultivation.

Landouners and a government inspector shall
determine if ground conditlons are fit for construction. No construction
shall proceed without permission and it shall cease upon joint order of

landowner and inspector,

A
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¢ DOLE COMPORATICI! CCISTRUCTICN ){;, b boemoe acked if they had a econy of the ran.. The answer was, "Yes, but we aren't
~DETATLED IAIPIE OF A LAIDOYIERS EX i - © going to show it to you, wou Lileli." I'rs. Franc covid hgrdly beliove
Lee and Cindy Fronek, Stnnley, Iowa, Duchanan County i . . what she heard; abe ashed il ha sroke “ar the prp and other obscene words
. - ot vere expresced,  She asized why they folt that wav and ho said it wan bo-
June 1977. Signed a contrect with Dome Corp. fur a 50 Inol ensement . couso thoy wouldn't-Jet then rerove the fence,  Loter-lir, Franch ached
X mmbor of helrs verc involved roguiring o sbaloment and nap to be printed that the insccetor fron Williams Drothers ask the crew for an arology.
in the Indopendence naper for three consecutive weelts.. The yap published The inspecteor claired he wasn't their bosa. (The survey crew is hired
vas not tho nop agreed to by the Francks. The condennotion Loard cume to } by Willians). ir. Franclk and a friend asted for an apolocy and o cee
look at the property and tho Francks told ther: of the mistake., As the . the nap, Both were rZven in a conterptuous renner. The survey crev tried
Williams Brothers Company did not wish the added exense of time and roney : . to run over their dor: when thoy lef%. )
they aslied to settle on the map in the vaper. They agroed on 5 foot of i
cover and a thousand dollars, . Loter thot week. Celled liev Iarpton office ond new rigpght-of-way agent,
o . i ' ) i'r. Museell (lr. Toung had quit) said he would cone out——Cid not. lr.
July 12, 1977. Sigred second contract. A letter roguired by law. to be- Tussell did call thiet he wonln't core out witliout a lawyer and nade the
sent by the consiruction cemsany ciated, ™le sincercly hope that our -con- staterent that the carpany hid tho risht to ro wiere they close. . lo said
struction does not cause you any unnecessary hardshiss or inconveniences. ’ he would get a rap but never rcturncd to the phone in 25 minutes.
If you Lave problems call . . (Cedar Napids) 319~-364 C157 in order that '
ve night be able to correet the nrobler as quickly as possible. The topsoil rachine come throvgh and then a socond layer was cut and thrown
: ! on the opposite side., The topsoil was leveled so they could drive and
Septenmber 5, 1977, Labor Day. Survey crew drove into their field without work on it. Semis,  caterpillars, bus wii! welders, drap lines, mmerous
perrission, driving on corn outside the ecseront, liotification of entrance pick-ups and all constructicn rachinery traveled over ithe top soil, leaving
had been promisod. ruts 4 feot deep. 1r, Francks feels the soil is ruined for production
. ’ for at least coveral yeirs,
Sente: ber 6, 1977. Franck called number to report erratic behavior of .
< survey crew, Recordin; said number no lonper in service, Franck was piven The trench kent ¢ ving ing a drar line was neceded teo clean oat-rost of the Citch.
1 nuzber by construction worler to call at 'ew Lmpton. Collect call not ) )
," accepted So they called direct.  Ripht of way apoent, lir. Young, not in The Francls requested a cross—over which the corpany is requirod to main-
J so left word for him to ecall. ter Thev tried the Cedar Rapids number in but this was denied.
’ again and found the phone had carlier becn out of order. A comvany nen '
t0ld them not to call the number but to call their lawyer, he siould call : ’ According to the ccserent a qualified inspector from the Cormerce Cormission
the carpany lawyer and the corpany lawyer would call the state lawyer in o : wvas to inspect the line. The ins ector merked the tile and urote something
Des lloines wiho would in turn tell the corpany. The Franck's corment is ) down but was not seen again, Iis informatlon was doted Moy and stated 4 .
it ceems the cormany cxpected the problem o fo away reanvhile, Thoyr told foot of cover; their eascrent wos drted Julr and required 5 foot of cover,
their lawyer of their concern. Corpany inspector vere seen sitiing in the car nweh ol the time. The nipe
. was left uncovered at tile junctions for a i . The Fraoncls nmeasured
Heek of September 12. Orew cut fence and chopped off tho corns Crew told depth of cover and found it varicd from 3 to 6 foot; the majority ‘4 to 4.
by Francks they were in the wrong place according to rap on contract but 1 '
they continued their worl. Dulldozed sides of a creek to mele a hipgher Water was nurped into the creel and diteh or the water was purped onto the
boitonm so consiruction eguiyment could be driven to tuo pieces of propoerty . field, leaving niles of sand.
on the farm. Right-ol-uay rman arxiwed but juct ITaushed off the situation
» saying they would just have %o vov ther for the dornzes. Friday night a ¢ The correet esserent regrired the pine to bend with the ereel, The cate-
second survey crew arrived but tie head pan quil caviag he wasn't poing nillar oporator cculdn't fipure how to consiruct the line. An official
to put up vith all the rdsialkes waich they had becn roling all the vay fror Dorie 5oid thet as constructed, it will ucsh out every 60 davs, but
fron Canada. no one seencd to be in mower to rxmite the correction. The cngincer adritted
) it wouldn't vork but would hove o erre Drelr fo chonre it, e said it would
Sunday, Sept. 1. The Francks rencired termorory gote rade by the company. a

; require a 50 foot wide Lol £ bl 100 feet on eoed nide io
Teporary fence was noorly consiructed--Tence ned beeouse brace noles | .
éidn't touch uprights, Gate was 50 foot long wiili no support offering

an casy out for thelr coltle. The comstruction erew left, huse trocls, rock,
re  DRolls and uzsed tape Lo b°
criont cut arrived. Crew began T onous to animals were left,
nulling out posis c¢f fence ed nnd the Lulldozer uaited . cribbing lrmber, ote., o
for fence creu. The Fronchs Lo Lo gtoy on the corjany ecseront and

tien it was sugmested they cheel: with suwrvey ercw on the riad te see if

their raps vere the s re. lrs, Francl took cony of their caserent and Q&’QE:V’(

< the creck,
Dirt pushed in the creeln. for cronsing vnshed onb. :

raged erops and tile and
painting raterials, both
g rod, cons,

oh are doctructiive in farm mechinery, uere sirawm
2bout off and on the »!rht~of-wav,

Londay, Septe. 19. Chopper
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EXPERTIUID CONTRACTORIS FECCLENDATIONS
FECARDTIG FIPELINE CONSTRICTION

1. Congtruction of a 24 inch dispetar pipe requires 75 fest of righte
cl=iapy,  An eddflonzl 25 feot is nesded to store tonsoll. Grantecs gives
100 feet of construction righteofewny and 50 feet of permancnt coucrent,

2, Topeoil is semgaﬁsa erd moved eff the 75 foob right-ol=wayt
£s With angle tinla douer Yo move topeoil to ths elday .
bes rmsd bs dons uwhen cro ound is in tilable conditiong
¢s trench width clone is rot satdefactory bocoucs soldl Lill tecors
rized wiless topsoil is pleced on topeoil end eubsoil on tubsuil.

"';;533 Cormon requests landeviners cen kel

e Tizhoer bo be cleered cut in Plwewood length and hauled ta bcaticn
epcaified by prantess
Do Fencd bl elone ertlre righteofewsny to keep livesiosk avay
£rom copstruetica arcass ‘
s Pridoes buills for equimment end liwestock crossingss
ds RoCig viczed up end dispozed of in dusign,.uca Bret

S

4, Eoquests and vewbriclicns must be eniered cn & "ling 4ot before
"').L’J?:!.,.Lg GorDany aubmite Yo 2 coniractor for a Bld, Ths 1&:: lowmer st
veize 21l Cocires for "lipe 1ist” Inown to rightecf-uey &6Culs

7s ~ Centrasteoreg have Leen end sheuld bo required to kesp up cuntuacts
for ab least three yenrs,

5‘, Fi; cvl.’.ne (:oznan-r tould provide controctor with a t1le rop of overy

. Fexs puopocst bn cross,

Te -Tractors weigh 140,000 pounds eo tile may ba cmsi:ea oy suched dowln
cp:,a ofL proda, Foelkets zey be erested wilch ellsw tdic 1 “‘»n s vo 23R
“th dire and Hle mepair L2y e r»quircd the ful}. widlh e thd righte
c*’~»v:., Ditches may cave in tc & width of 20 fooh or mare,
8. Repols of mlex
2, 4% present thers ere no proven notheds of tlls suppord ealtlefeobary
in &ll au..\,ls°
‘pa  Comon repsir netheds evey 1) grevel Lfor o boosy 2) ahamnel dven
fth enothes on edpa as & stifinery 3) corvigaded plose

{%a; ?‘3’3 geys dratnose syshere should be eveided by tha uea of morhial
towndssics. Vhen tmeounboring a rain 4% chonld be Lored ond cosnd, A1L
censtruction sheuld be &rmaé oul vaen £icld conditions cxa £1% {op
'M“U. culk dvauion. v

XII-8

g

e oo AT+ < v < < v

e e e












E | g | :

Appendix Xl

EFFECT OF PIPELINE ON

FUTURE DRAIN TILE INSTALLATION

The presence of a pipeline can greatly affect the complexity and cost of
subsequently installing drain tile systems, especially if the tile system
cannot be layed out with the laterals running parallel to the pipeline. As
the attached diagram shows, if the laterals would normally cross the pipeline,
considerably more connections and length of tile will be required as compared
to a similar field without a pipeline.

However, in many cases it .would be possible to design a tile system
"around" a pipeline so as to have fewer additional connections and less addi-
tional length than shown in the diagram, by running laterals parallel to the
pipeline, or running them outward each way from the pipeline, etc., to the
extent that this would be possible given topographic conditions, compatibility
with drain fields in adjacent fields, location of tile mains, and other
factors.
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AGRICULTURAL IMPACT ADDENDUM

Jones, Haugh and Smith, Inc.

To address the matter of drain tile systems and other impacts to
agricultural practices, and to develop an alternate route paralleling
the railroad right-of-way, the State contracted for the services of
Jones, Haugh and Smith, Inc., Consulting Engineers in Albert Lea.

Defining the alternate route developed into a two-step process that
resulted in two reports and a final map that is too large for incorporation
into this Environmental Impact Statement. .

We recognize the reader will have difficulty without the large scale

maps, however, reference to the maps included in Appendix IV may be help-
ful. Because much of the information developed by the consultant has

been utilized not only for the E.I.S., but also for the landowner's

booklet and a State liaison procedure, it seemed appropriate to include
both reports despite these difficulties. The reader is also advised that

-the recommendations contained in the two reports are those of the con-

sultant and, in some instances, do not recognize the State's lack of
authority for implementation.



AMENDED
AGRICULTURAL

MPAC
- ADDENDUM

Minnesota Portion of
A Crude 0il Pipeline
From Wood River, 111
to Pine Bend, MN

Prepared By

JONES, HAUGH & SMITH INC
CONSULTING ENGINEERS
515 SOUTH WASHINGTON
ALBERT LEA, MINNESOTA 56007




JONES, HAUGH & SMITH INC

CONSULTING ENGINEERS HAROLD H. HAUGH
CIVIL ENGINEERS & LAND SURVEYORS R C ogineer
515 South Washington ARTHUR W. SMITH
ALBERT LEA, MINNESOTA 56007 Reg. Civil Engineer
Telephone 507-373-4876
C. V. JONES
October 11 , 1978 Senjor Consultant

State of Minnesota

Department of Natural Resources
Bureau of Environmental Planning
Centennial Office Building

658 Cedar Street

St. Paul, MN 55155

RE; Crude 0il Pipeline Amended
Agricultural Impact Addendum

Gentlemen:

Pursuant to your request, we have made a further study of the above
referenced matter to investigate specific concerns and herewith submit
for your consideration our report of the Amended Agricultural Impact

Addendum for the Minnesota portion of‘a Crude 0il Pipeline.

We are prepared to review the report with Department personnel or others

at any time you select.

Respectfully submitted,

JONES, HAUGH & SMITH INC
CONSULTING ENGINEERS

SV, Q/sséq%
Harold H. Haugh, P.E.‘

. HHH:egp

Enclosure



AMENDED
AGRICULTURAL

IMPACT
ADDENDUM
1 GENERAL
1-1 INTRODUCTION: Subsequent to several meetings with Minnesota State

Officials and Northern Pipeline representatives reviewing the Agricultural
Impact Addendum, dated July 13, 1978, a further investigation was ordered
by the State to determine possible beneficial routing changes.

1-2 PREVIOUS REPORT: Reference is hereby made to the previous report filed
in this matter, dated July 13, 1978, consisting of a typewritten report, and
map, and supplement dated July 31, 1978. All details of said report are con-
firmed as a part of this report unless specifically changed in this report

or shown on the map, designated as Exhibit "A",

1-3 PURPOSE OF REPORT: The purpose of this addendum is to determine possible
alignment changes for the pipeline company's proposed route and the alternate
route, which is basically adjacent to railroad property. Pipeline company
representatives believe their proposed route can be shifted in certain areas

to bypass extensive subsurface drain fields. Also they have objected to the
additional length of the alternative route and sharp turns required to permit
alignment adjacent to railroad and property boundaries.

The general guidelines used in this investigation were to minimize difficult
construction procedures, reduce the length of the alternate route and to obtain
the least adverse agricultural impact to agricultural lands insofar as practical.

1-4 SCOPE OF REPORT: The scope of this report is limited to investigation of
certain detours for the pipeline company's proposed route and to several alterna-
tive alignments for the alternate route.

2 INVESTIGATION AND FINDINGS

2-1 ROUTE LOCATION: The two .separate routes previously described and shown

on the map, designated as Exhibit "A", were investigated in conjunction with pipe-
line representatives. Specific areas where changes in alignment would be more
practicable or feasible, are listed and effects thereof summarized.

2~2 PROCEDURE: Both routes were flown by helicopter and were field checked
later. Drain tile information was obtained by the same method used as in the
previous investigation.

2-3 NORTHERN PIPELINE COMPANY'S PROPOSED ROUTE: Alignment changes to the
Northern Pipeline Company's proposed route, referred to as detours, are basically
a shifting of the route to bypass extensive subsurface drain tile areas. Generally
alignment was selected to traverse lands of higher elevations where subsurface
“drainage would be less predominant.
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The following is a discussion of the detours which were investigated. The
location and alignment of each detour is shown on revised Exhibit "A".

2-3.1 DETOUR NO. 1: The alignment of Detour No. 1 in LeRoy Township, Mower
County, is adjacent to the railroad right-of-way for approximately 3/4 of a
mile, and then crossing said railroad and State Highway No. 56; then northerly
to the northwest corner of Section 19. The resultant agricultural impact
changes are:

1) 10 tile crossings are eliminated.

2) 55% of the route is adjacent to railroad with no significant change in
pipeline length.

3) A better crop management potential will be provided.

2-3.2 DETOUR NO. 2: The alignment of Detour No. 2, Clayton Township, Mower
County, will bypass extensive tile drain fields in Sections 15, 22 and 27, by
following an alignment on, or adjacent to right-of-way of an unmaintained
township road. Near the northeast corner of Section 15, the detour alignment
would course northwesterly across Sections 9 and 10 and intercept the proposed
route on the north line of Section 9. The resultant agricultural impact changes
are:

1) 133 tile crossings are eliminated.

2) 3200 If additional length of pipeline required with 5% of the route
on or adjacent to road right=-of-way.

3) Better crop management potential provided for approximately two sections
of farm land.

3-3.3 DETOUR NO. 3: The alignment of Detour No. 3 in northern Mower County
consists of shifting the proposed alignment to avoid numerous drain tile areas
and locate the pipeline on generally higher topography. The detour deviation
proposed is from a point in Section 19, Grand Meadow Tosnwhip to a point in
Section 4, Sargeant Township. The detour is approximately 10.8 miles long

and deviation from the proposed route varies from approximately 100 to 3000 feet.
The resultant agricultural impact changes are:

1) 95 tile crossings are eliminated.
2) No significant change in pipeline length.
3) No change in crop management potential.

2-3.4 DETOUR NO. 4: The alignment of Detour No. 4, in Dodge County, would
deflect from the proposed route in Section 30, Vernon Township, and course

. northwesterly to the Chicago Great Western Railroad, approximately 1 mile

north of Hayfield. The detour alignment would then course north, approximately
3% miles, adjacent to the railraod east right-of-way and then deflect north-
westerly near the center of Section 27, Ashland Township to intercept the
proposed alignment in Section 21 of said township. The resultant agricultural
impact changes are:

1) 121 tile crossings are eliminated.

2) 4400 1f additional pipeline length with 36% of the route adjacent
to railroad right-of-way.

3) A better crop management potential available for those lands adjacent
to the railroad.




2-3.5 DETOUR NO. 5: The alignment of Detour No. 5, in Claremont Township, would
deflect westerly from the proposed route in Section 25 and intercept said route near
the north line of Section 4. Several extensive drain systems will be bypassed and
the alignment is generally on high topography with only minimal subsurface drain-
age. The resultant agricultural impact changes are:

1) 6L tile crossings are eliminated.

2) 1200 1f additional pipeline length required, with 17% of the route
adjacent to property boundaries.

3) A better crop management potential available for Section 23.

2-3.6 SUMMARY: The five detours outlined will eliminate approximately 420

field tile crossings, utilize 2.5 miles of unmaintained township road right-of-way
if permitted by the Road Authority, and parallel approximately 4 miles of rail-
road property. The significant decrease in tile crossings occur in DPetours No. 2
and 4, The pipeline length will be increased approximately 1 2/3 miles. Crop
management potential will be improved on lands where the alignment parallels
railroad or property boundaries.

2-4 ALTERNATE ROUTE: The previously proposed alternate route, which basically
followed adjacent to railroad and property boundaries, should be modified in certain
areas due to anticipated construction difficulties. The alignment modifications to
the alternate route are referred to as Alternatives. The most significant route
change is in the Dodge Center area. A more feasible location was found by heli-
copter and field-confirmed later. The following is a discussion of the Alterna-
tives investigated. The location and alignment of each Alternative is shown

on revised Exhibit A",

2=4.1 ALTERNATIVE NO. 1: The alignment of Alternative No. 1 in Lodi Township, is
proposed to eliminate several sharp turns on property boundaries which have object-
ionable construction procedures and to relocate the crossing of SH 56 and the
Railroad to a more advantageous location. The resultant agricultural impact
changes are: '

1) No significant difference in number of tile crossings.
2) 3000 1f less pipeline length required.
3) Approximately 2 miles of farm land will be traversed diagonally.

2-4,2 ALTERNATIVE NO. 2: The alfgnment of Alternative No. 2 in Marshall Township
consists of a diagonal course across two farms for the City of Elkton bypass, to
eliminate sharp pipeline bends. The resultant agricultural impact changes are:

1) Increase of 8 tile crossings by pipeline construction.
2) 1000 1f less pipeline length required.
3) Approximately 0.6 miles of farm land will be traversed diagonally.

2=4.3 ALTERNATIVE NO. 3: The alignment of Alternative No. 3 in Waltham Township,
consists basically of a more distant bypass of the City of Sargeant and a diagonal
alignment south of the City to eliminate several sharp turns. The alignment north
of Sargeant was determined to be more practical adjacent o the west railroad
right-of-way rather than .the east right-of-way as previously shown. The result-
ant agricultural impact changes are:

1) Increase of 20 tile crossings by pipeline construction.
2) 800 If less pipeline length required.
3) Approximately 1.15 miles of farm land will be traversed diagonally.
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2=-L.4 ALTERNATIVE NO. 4: The alignment of Alternative No. 4 in Hayfield
Township, consists of a diagonal course north of SH 30 to complete the bypass of
the City of Hayfield. The alignment will be generally on high topography having
no significant subsurface drainage. The resultant agricultural impact changes
are:

1) No change in the number of tile crossings by the pipeline.
2) 1600 1f less pipeline length required. '
3) Approximately 1.3 miles of farm land will be traversed diagonally.

2-4,5 ALTERNATIVE NO. 5: The alignment of Alternative No. 5 in Dodge County is
a westerly bypass of the City of Dodge Center, which is more feasible than the
easterly route previoudly proposed. A corridor, approximately 2 miles west of
the City, was located from the air that was not evident on the ground during the
first investigation. Although the Alternative route utilizes less railread
boundaries than the route first proposed, the new alignment can be kept generally
along property boundaries and is considerably shorter. Approximately 2 miles

of the westerly bypass would be across pasture land. There is a small platted
area being developed in the NEZ SEX Section 29, Wasioja Township, but it is
unlikely that adjacent lands would be used for residential purposes. The resultant
agricultural impact changes are:

1) Approximately 30 tile crossings are eliminated.

2) 5200 1f less pipeline length required.

3) Approximatley 2 miles less farm land will be traversed diagonally,
resulting in availability for better crop management potential.

2-L.6 ALTERNATIVE NO. 6: The alignment of Alternative No. 6, south of Kenyon,
consists of several diagonal routings on the westerly course to connect the .
proposed alternate with the pipeline company's proposed route at the terminus
point of this investigation. Basically the changes proposed will eliminate
several pipeline construction problems involving road and railroad crossings and
sharp turns. The alternative alignment adjacent to the east and west railroad in
Rice County should be adjacent to the south right-of-way instead of the north
right-of-way where land topography is too steep for normal construction activity.
The resultant agricultural impact changes are:

1) lIncrease of 10 tile crossings by pipeline construction.
2) L4000 1f less'pipeline length required.
3) Approximately 3.6 miles of farm land will be traversed diagonally.

2-4.7 SUMMARY: The six Alternatives outlined will not significantly change

. the number of field tile crossed and will decrease the length of pipeline

construction by approximately 3 miles. Crop management potential will be
adversely effected by diagonal traversing of farm land on approximately 6%
miles of the Alternate route or approximately 6% of the total distance.

3 HIGHWAY AND RAILROAD CROSSINGS: Consideration should be given to the
crossing of Highway and Railroads at an angle whenever practical, to reduce
damage to adjacent agricultural lands. A perpendicular crossing requires a
curved pipeline alignment on either side of. the road bed which usually results

in additional pipeline right-of-way width. There are numerous locations where
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two highways and or railroads, could be crossed simultaneously at a skew by a
single crossing, thus eliminating one crossing and several curves in alignment.
Where boring techniques are required, the length of bore would be longer but
would cause less agricultural problems and costs of an additional crossing.
Open cutting of gravel surfaced road crossings would also reduce damage to
agricultural lands since a large area is required for boring pits, which are
partially outside of road right-of-way. It is assumed all open cut crossings,
if permitted by the road authority, would be properly backfilled and surfaces
restored to prior condition.

Road Authorities may have other reasons for not allowing skew or open cut crossings
but it is our opinion that there would be less damage to agricultural lands from
both procedures.

4 MISCELLANEOUS CHANGES: There are several locations on the Alternate
Route where the line shown has been curved to shunt certain structures or
building sites. Said locations have not been specifically addressed in this
report since the changes would be minor and will not significantly alter the
agricultural impact.

5 SUMMARY: The Northern Pipeline Company's proposed route as modified by
the aforedescribed detours will be approximately 1 2/3 miles longer and cross
approximately 420 less drain tile than the previous alignment. Only certain

farms will experience improved crop management potential and shifting of alignment
to adjacent farms may result in individual landowner objections. Overall, the
changes do not alleviate the agricultural concerns of diagonal traversing of

crop lands, anticipated damage to drain systems and future design of drainage
systems. »

The Alternate Route as modified by the aforedescribed alternatives will be
approximately 3 miles shorter than the previous alignment, with no significant
change in number of drain tile crossings. Crop management potential will be
decreased slightly but is not significant when compared to the proposed route.

6 RECOMMENDATIONS: Based on the information obtained and submitted in
this and previous report, the firm of Jones, Haugh & Smith, Inc., concludes the
alternate route, as modified herein, as the most practical and feasible for
agricultural impact considerations.
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State of Minnesota

Department of Natural Resources
Bureau of Environmental Planning
Centennial O0ffice Building

658 Cedar Street

St. Paul, Minnesota 55155

RE: Crude 0il Pipeline
Agricultural Impact Addendum

Gentlemen:
In accordance with our agreement, we herewith submit for your consideration

our report of the study made for the Agricultural Impact Addendum for the
Minnesota portion of a Crude 0il Pipeline,

A1l pertinent data available from Department records was assembled and
studied. Topographic maps of the routes were prepared, and field investigations
made for use in this study.

Based on these data and investigations, recommendations are made as to the
route and conditions,

We wish to express our appreciation for the cooperation and assistance of
employees of the Department of Natural Resources and Division of Environmental
Planning in supplying data necessary for this study and report.

We are prepared to review the report with Department personnel at any time
you select.

Respectfully submitted,

JONES, HAUGH & SMITH INC
CONSULTING ENGINEERS

Harold H. Haugh, P.E.
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AGRICULTURAL

IMPACT
ADDENDUM
I GENERAL
1-1 INTRODUCTION: The glacial soils of south central Minnesota have out-

standing crop production capabilities when adequately drained. The mean rainfall
for south central Minnesota is approximately 30 inches per year, which is above
average for most prime agricultural areas. The short growing season as compared
to southern states has been overcome by improved seed varities for early maturing
crops, and yields are normally equal to or above those of lowa and Illinois. Not
until recent years, when agricultural drainage was extensively promoted, has the
full potential been realized.

Rising prices, unavailability of additional land and increased operating costs
have caused farmers to be extremely concerned with anything which would impair or
interrupt their agricultural activity. Many have experienced previous utility
construction on their property with resulting corditions causing future management
problems and economic losses. Any action in agricultural areas by outsiders is
generally met with scepticism and suspicion. Rural people have been historically
independent and resent infringements on their domains.

Considering the many unforeseen problems and circumstances that will evolve from
the construction of a 24" crude oil pipeline across prime agricultural land, it
is not unreasonable to investigate various alternatives.

This report is a factual, comprehensive, and objective anaylsis of the agricultural
impact from pipeline construciton. There has been no communication on this matter
with the Northern Pipeline Company or their representatives.

1-2 PURPOSE OF REPORT: The purpose of this report is to assist the State of
Minnesota in its analysis of the impacts of construction of the proposed Northern
Pipeline on agricultural lands and practices in Southern Minnesota, to investigate,
analyze and document the impact of the pipeline construction on agricultural lands
to be traversed by their proposed route versus an alternative route adjacent to
Railroad property whenever feasible. Recommendations and specifications included
herein or appended to this report are to be considered as means of reducing damage
to agricultural lands and drainage systems and to alleviate concerns of property
owners. ‘

1-3 SCOPE OF PROJECT: The scope of the project is limited, by agreement, to
the following:

1. Recommendations for conditions to be included in standard landowner easement
agreements including, but not limited to: drainage system repair, post
construction cleanup, top soil separation, soil stabilization, and plans for
future tile systems together with other recommendations as may be desirable
to facilitate the expeditious return to the property's former condition and
usefulness.

2. Recommendations for conditions to be included in the construction company's
agreement with Northern Pipeline for construction of the proposed facility
to insure that the conditions as specifled in the landowners easement
agreement are met.
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3. Recommendations for methods of repair of tile systems and ditch systems
disturbed as & result of pipeline constructlon.

L. Recommendations on other matters upon the written approval of the STATE's
authorized agent.

5. Estimation of the number of tile lines, including tile mains, which will be
crossed by the following routes:

a) Northern Pipeline Company's proposed route from the lowa border near
LeRoy, Minnesota north to a point directly west of Kenyon, Minnesota
as identified in a map which will be provided to the contractor by
the State.

b) An alternate route paralleling the Chicago Northwestern Railroad from
Taopi, Minnesota north to Kenyon, Minnesota as identified in a map
which will be provided to the contractor by the State.

Sources for the above estimations shall include, but not be limited
to: records of the Soil Conservation Service, the Agricultural Extension
Service, and other organizations such as tile contractor's associations
together with information from existing aerial photos showing soils
disturbed by construction and installation of tile lines.

Field investigations and interviews with landowners shall be under-
taken as may be reasonably necessary to verify the accuracy of the
estimation,

The above estimations shall be provided for each route by county
and township in tabular form, and may include graphic depiction to aid
understanding of the information.

2 INVESTIGATION AND FINDINGS

2-1 ROUTE LOCATION: Two separate routes were investigated to estimate the
number of agricultural drain tile to be crossed by each route.

2-1.1 NORTHERN PIPELINE COMPANY'S PROPOSED ROUTE: The location of the Northern
Pipeline Company's proposed route was marked on the plat map furnished by the State.
The general description of the proposed alignment is from the lowa - Minnesota
border near the S% corner of Section 32 = TIOIN - RI4W (Mower County), then north-
westerly across Mower, Dodge, Steele and Rice Counties to a point on the west line
of Section 9 = TI09N - RI9W (Rice County), approximately six miles west of Kenyon.

2-1.2 ALTERNATE ROUTE: The location of the alternate route is shown on Exhibit A
of this report. The general description of the alternate.alignment is from the
lowa - Minnesota border at the same location as the proposed route, then northwesterly

" across Mower, Dodge, Goodhue and Rice Counties, generally adjacent to railroad

right-of-way or property boundaries when necessary to bypass cities, to the point
where it intercepts the proposed route on the west line of Section 9, Richland
Township In Rice County.

2=2 SOURCES OF INFORMATION: The number of agricultural drain tile to be
crossed by each route was determined by various means such as:

1. Tile layout maps on record in Soil Conservation Service offices or in
land owners' possession.

2. Records of tile contractors or private surveyors.
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3. Conversations and interviews with land owners.
4, Visual inspection and judgmental analysis of subsurface drainage requirements.

5. Aerial photo Inspection.

2-3 SITE EVALUATION

2-3.1 GENERAL: Depending on soils types, land contours, shallow ground water
and farming uses, the location and size of underground drain systems vary consider-
ably from farm to farm. Many systems are old and will require replacement in
future years. Other systems need extensions or additions, and some farms require
complete new systems to obtain top crop production potential.

Rocks and stones are abundant in approximately the southern half of Mower County.
The balance of the route does not appear to have unusual quantities other than
that normally encountered on most agricultural land.

Most of the land is used for the production of corn and soybeans. Pasture or
waste land consists of small isolated parcels which may be developed in the future.

Except for isolated areas in Mower County where there may be an acid subsoil,
mixing of the subsoil and topsoil should not cause any long term crop vield
reductions. Additional fertilizer may be required to restore fertility. Obser-
vations of similar soils crossed last year by pipeline construction do not show
significant differences in crops where properly managed.

2-3.2 PROPOSED ROUTE: The proposed route courses diagonally across prime
agricultural farm land which requires adequate drainage for crop production. Some
subsurface drainage systems are constructed in parallel patterns coursing east

and west or north and south while others follow land contours with many changes
in direction.

It appears most tile lines will be crossed at a skew with many at less than a

L5~ angle. There are numerous open ditches and grassed waterways to be crossed,
in addition to the larger streams and rivers. Some are in need of deepening and
most will require future improvement to maintain adequate outlets for subsurface
drainage. Based on observation of erosion from recent heavy rainfalls, more grass
waterways should be constructed in areas of rolling topography.

2-3.3 ALTERNATE ROUTE: The alternate route generally is adjacent to the railroads.
Since the railroads were built before agricultural drainage became a necessity, most
tile systems were constructed on either side of the railroad and only when absolutely
required was pipe installed through the road bed. Some tile lines parallel the
railroad right-of-way but are usually 40 to 50 feet away. Underground lines

crossing railroad property are usually perpendicular to the trackage. Many existing
tile lines either outlet or terminate near the railroad right-of-way and would

be crossed at appraximately right angles.

Waterways, open ditches and most stream and river crossings adjacent to the rail~
road will be crossed perpendicularly without a change in pipeline alignment.

‘There is no significant difference in soil types or agricultural crops from that

of the proposed route except that there may be more undeveloped and pasture land
along the railroads.
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FINDINGS: Summaries of the estimated number and location of tile lines

to be crossed by each route are included as Appendices 1 and 2 to this report.

Specific problems likely to be encountered were noted and are listed under the
heading of '""Remarks'" in the appendices.

2-5

CONCERNS OF LANDOWNERS: Various concerns regarding the pipeline were

expressed by many of the landowners during the course of the investigation for

this report.

but are listed for information:

10.
.
12,

3

within
3-1
3=-1.1

1.
2.

3=-1.2

Crude oil leaks or spills polluting well systems.

Damage to or impairment of drainage systems, and methods of restoration
proposed.

Difficulty of concurrent crop management and tilling operations on land
adjacent to pipeline on diagonal alignment.

Mixing of subsoil with topsoil will lessen crop yields for many’years.
Cleanup and excessive damage to the land by operation of heavy equipment.
Difficulty in obtaining satisfactory settlements and payment.

Responsibility for, and expiditious correction of future problems.

Liability of landowner for accidents on his property involving the pipeline.
Pipeline interference with future drainage plans.

Payment rate for right-of-way and damages.

ls the pipeline really needed or should Alaskan oil be piped into Minnesota.
Quality of pipe material to be used.

ROUTE COMPARISON: The advantages and disédvantages of each route,
the limits and scope of this report, are summarized in this section.

NORTHERN PIPELINE COMPANY'S PROPOSED ROUTE: (Appendix 1)
ADVANTAGES:

The direct diagonal route will be a shorter distance.

Alignment changes to bypass building sites or other obstacles is more
flexible and unrestricted.

DISADVANTAGES::

It is estimated there will be approximately 1130 subsurface drain tile
crossings of all sizes encountered.

Most of the field drain tile will be crossed at an angle less than a
right angle. Crossings less than 450 would require extensive relocation
of drain tile away from the pipeline trench to permit appropriate
restoration.

Greater trenching depths will be required when crossing existing or future
planned subsurface drainage systems. Many lands are systematically tiled
at spacings of 80 to 100 feet. Future drainage systems will most likely
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be at approximately 50 to 60 foot spacings, which currently is a practice
employed on some lands. Tilney Farms at Lewisville, Minnesota has recently
documented, on the basis of trial plot results, the economic advantages of
closer spacing of drain tile systems.

The proposed diagonal route across agricultural lands will cause farm
management problems during and for an indefinite period following the
construction.

Based on conversations with landowners and others, the diagonal route
will be opposed and easements difficult to obtain. Apparently, there
is organized resistance to the construction location, and farmers are
vociferous in their objections.

ALTERNATE ROUTE ADJACENT TO RAILROAD OR PROPERTY BOUNDARIES: (Appendix 2)

ADVANTAGES:

It is estimated there will be approximately 200 subsurface drain tile
crossings of all sizes encountered.

Crossings will be at approximately a 90o angle and, except for tile mains
through railroad property, all lines would be intercepted near the outlet
or upper terminus. Therefore restoration of existing systems should be
less expensive than repair of skewed crossings.

Since railroad right-of-way was acquired before the installation of under-
ground drain tile, most systems were designed with no construction within
approximately 50 feet of said right-of-way. The same criteria has been
followed for individual farm units. Due to economic and easement require-
ments, property boundary (railroad or private) crossings have been
restricted to those essentlal for obtaining drainage outlets for particular
tracts of land. ‘

Future drainage needs will generally follow the course of existing systems
or will be typical of inplace design and construction,

Pipeline construction adjacent to field boundaries will cause less
interruption of agricultural pursuits than the proposed diagonal route.
Field crop management procedures will be enchanced and farmers could
employ more practical measures to restore the soil productivity.

Although no calculations have been made, it is our opinion that generally
lands adjacent to railroads are not cropped as extensively as lands
coursed by the diagonal route.

It appears from the route as marked on Exhibit A to this report (Topographic
Map) that less bends will have to be made for highway crossings.

Depending on railroad company permission, approximately a 10 foot wide strip
of land at the outer right-of-way boundary could be used for access during
pipeline construction.

Based on conversations with landowners and others, the alternate route will
not have unified opposition such as the diagonal route. It is our opinion
that easement acquisition and damage settlements will be easier to obtain
on the alternate route.
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3-2.2 DISADVANTAGES :

. The alternate route is not as direct a route as that proposed and will
require approximately 14 miles of additional pipeline construction.

2. Bypassing of cities and several building sites or other obstructions
may result in a less flexible construction allignment selection.

3. Railroad companies may object to the close proximity of the pipeline.
However, none of the rail lines appear to be heavily traveled.

L, Relocation of the pipeline from one area to another may result in
individual landowner objection.

3-3 SUMMARY: The alternate route has many advantages from an agricultural
standpoint, and will probably be more acceptable to the landowners and counties.
When comparing costs of the two routes, consideration should be given to possible
delays and other extenuating circumstances if the diagonal route is implemented.

The alternate route appears to be a more acceptable route than the dlagonal route.
Unknown construction and right-of-way costs prohibit a comprehensive economic
evaluation in this report.

For years, utility development, such as electrical and telephone lines, roads and
drainage ditches have been constructed on or adjacent to property lines wherever
practical. However, pipelines have usually been constructed by the shortest
possible underground route. Design of agricultural drainage in recent vyears has
been complicated by existing pipelines, resulting in extra costs and occasional
inferior systems. Pipeline owners have been reluctant to modify existing lines

to accommodate agricultural needs and consequently landowners resist such develop-
ment. Adequate explanations and excellent public relations with farmers are
necessary for any venture such as this,

3=4 ROUTE RECOMMENDATIONS: Based on the information obtained and submitted
in this report, the firm of Jones, Haugh & Smith, Inc., recommends the alternate
route; and that the Northern Pipeline Company and various governmental bodies
involved consider the recommendations and special provisions submitted herein.

L RECOMMENDED CONDITIONS: Based on our objective analysis of the impact of
pipeline construction on agricultural lands, and the requirements stipulated in
the contract, we have prepared recommended condlitions to help minimize/mitigate
rural opposition to the proposed construction. These recommendations are included
in this report as the following Appendices.

Appendix 3 - Recommended Special Provisions with Explanatory Notes.
Appendix 4 - Landowner Easement Recommendations

Appendix 5 - Recommended Field Tile Repair Agreement

Appendix 6 = Recommendations for County Special Use Permit
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ESTIMATED FARM DRAIN TILE CROSSINGS ENCOUNfERED
BY PROPOSED 24'* CRUDE OIL PIPELINE CONSTRUCTION
THROUGH MOWER, DODGE, STEELE AND RICE COUNTIES

ROUTE PROPOSED BY NORTHERN PIPELINE COMPANY
WOOD RIVER, ILLINOIS TO PINE BEND, MINNESOTA

MOWER COUNTY

Tract No. Tile ,
No. Description Crossed - Remarks
T101N-R14W (LEROY) |
1. SWi Sec 32 6 Random tiled
2 Wi NWi Sec 32 1
3. NEZ Sec 36 1
L SEL Sec 30 4 Alignment must course due north at a point approx-
mately 500 ft. southeasterly of the NW corner of
tract to avoid gravel pit area in NWi Sec 30
5. Nt Sec 30 2 - Route change from that shown on plat map
6 S Sec 19 1 lUpper lowa River crossing
7 N% St & NWi Sec 19 10
8 SWi" Sec 18 0
T101N=R15W (LODI)
9 SEL Sec 13 0‘
10 E3 NEZ Sec 13 1
i1 Wi NELZ Sec 13 0
12. SW4 Sec 12 20 At a skew
13 NWi Sec 12 3
14, N} NEX Sec 11 0
15 ssz Sec 2 14 ~ Random tiled
16 NELZ Sec 2 ‘ 0 Tile outlet recently installed across road.
Possible new tile construction soon.
T102N-R15W (CLAYTON)
17. S% SEL Sec 35 0 Open ditch crossing
18 Wi Sec 35 8
‘Appendix 1
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MOWER COUNTY (CONTINUED)

il H 4 3 4 3 8 4 & 2 o o & o & N o B

No. Tile

Crossed

30
135

3

15
10

15

24

Tract
No. Description
19 SW% Sec 26
20 E¥ SEL Sec 27
21 NE% Sec 27
22 Sec 15 & 22
23 NEZ Sec 16
24 SEZ Sec 9
25 W 3/4 of N Sec 9
26 SWi Sec 4
27 NEZ Sec 5
T103N=-R15W (GRAND MEADOW)
28 SEZ Sec 32
29 NWE Sec 32
30 SWi Sec 29
31 E¥ NEZ Sec 30
32 SEZ Sec 19
33 NEZ Sec 19
34 NW% Sec 19
35 SW% Sec 18
36 NWZ Sec 18
T103N=-R16W (DEXTER)
37 NEZ Sec 13
38 SE% Sec 12
39 NEZ Sec 12
Lo SWi Sec 1
LY NW% Sec 1

27

Remarks

Non-maintained -road on west boundary

‘Severe skew
Plastic tile all crossed at a skew

Tiling project under construction with 15 cross-
ings estimated when completed

Grass waterway on route

Cross open ditch;'Additional tiling planned for
1978

" No road on west boundary as shown on plat map

Skewed

Cross shallow ditch
Road ditch used as drainage ditch

Skewed; plans for future tiling

Cross open ditch & railroad

Cross 1-90

Grass waterways and tile at a skew

Appendix 1 -
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Tract No. Tile

No. Description Crossed . Remarks
T104N-R16W (SARGEANT) " E
42 SEZ Sec 35 13
43 NEZ Sec 35 7 2 opén ditch crossings
Ly SE4 Sec 26 0
45 W} Sec 26 10 Additional tile construction planned ,
for 1978 E
L6 SWi Sec 23 5
L7 SE4 Sec 22 4
48 NEL Sec 22 8 At a skew
49 Wi SEX & E¥ SW&
Sec 15 12 Cross waterway
50 NWt Sec 15 - 20
51 S% SWi Sec ]p 10 Cross open ditch
52 N% SWi Sec 10 0
53 N+ SE4 Sec 9 0
54 NE% Sec 9 | 4
55 SE4 Sec 4 b
56 Wi Sec 4 ' 6 Open ditch crossing, parcel needs more

subsurface drainage

57 NEL Sec 5 6 At a skew

DODGE COUNTY

E

T105N-R16W (VERNON)

58 SW% Sec 32 10 At a skew :
59 E¥ NE% Sec 31 14 At a skew E
60 Wi NEL Sec 31 11 | At a skew E
61 Wt SEL Sec 30 4 At a skew
62 ’ E%¥ SWi Sec 30 7 At a skew E
63 NW% Sec 30 4 At a sgew i
E
Appendix 1 E
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Tract No. Tile
No. - Description Crossed Remarks

T105N=-R17W (HAYFIELD)

64 NE4 Sec 25 2
65 E+ Sec 24 15 ' At a skew
66 Nw Secv2h‘ ' 0 " '~ Dralnage system planned for 1978 or 1979;
‘ ' artesian flow in area
67 SW# Sec 13 5 Artesian Surface flow drained by field tile
68 SE4 Sec 14 15 At a skew
69 NEL Sec 14 1 Has plans for fdture drajnage
70 SE4 Sec 11 0
71 SWE Sec 11 3
72 NWZ Sec 11 17 Severe skew and numerous diagonal alignment
73 St SWi Sec 2 8 At a skew
74 N} SEX Sec 3 16 At a skew
75 NEZ Sec 5 ' 0 E Plans for future drainage, Owner prefers

railroad route

T106N=-R17W (ASHLAND)

i | i i i .

76 SW4 SEL Sec 34 10 At a severe skew

77 N 3/4 of Wt Sec 34 33 2 large mutual main tile will be crossed
at several locations

78 SWk SWi Sec 27 4

79 SEL Sec 28 17 At a skew

80 NEZ Sec 28 1

81 NWi Sec 28 13 At a skew

82 | S 3/L4 of Wi Sec 21 15 At a severe skew

83 NEZ Sec 20 11 At a skew

Sh St SE Sec 17 8 Main tile at severe skew

85 N+ SEL Sec 17 27 At a skew

86 NWE Sec 17 6 At a skew

87 SW% Sec 8 11 At a skew
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Tract
No.

Description

88
89
90
91

92

93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108

109

N% SEZ Sec 7

NE% Sec 7

E 3/4 of S% Sec 6

NWi Sec 6

T107N-R17W (WAS10JA)

No. Tile

Crossed

2

11

W 1/3 SWi Sec 31

T107N-R18W (CLAREMONT)

E} NEZ Sec 36
Wi NEX Sec 36
SEL Sec 25
NEZ SW& Sec 25
NW% Sec 25
S3 SWL Sec 24

E% Sec 23

‘EX SWL Sec 14

Wi SWi Sec 14
W3 NWi Sec 14
NE4 NE4 Sec 15
E% SEZ Sec 10
Wi NEZ Sec 10
E%¥ NWi Sec 10
SW Sec 3

NWZ Sec 3

NELZ Sec 4

12

10

38

10

18

-Remarks

At a severe skew

Random pattern

- Dodge Center Creek crossing is in ravine

type flow area

At a skew

At a severe skew

Random pattern; cross open ditch

At a skew

At a skew
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Tract
No.

110
111
112
113
114
115
116
17
118
119

120
121
122
123
124

125

126
127
128

129

130

No. Tile

Description Crossed

T108N-R18W (ELLINGTON)
E3/L of SE4 Sec 33 5

Wk of SE4 Sec 33 0
E4 SWE Sec 33 7
NWZ Sec 33 28
NEZ Sec 32 0
SE4 Sec 29 _ 5
S¥ NE4 Sec 29 0
NW Sec 29 13
SW1 Sec 20 3
SE4 Sec 19 : ]
S% NEL Sec 19 3
N3 NEL Sec 19 13
S% SE4 Sec 18- ’ L
SEZ SWi Sec 18 | 2
Nt SWi Sec 18 L

NWi Sec 18 ‘ 14

STEELE COUNTY

T108N-R19W (MERTON)

SEZ Sec 12 S 8
E3/4 of NEZ Sec 12 2

Wi of NEZ & NWi of
Sec 12 & S% SWi Sec 1 17

N3 SWi Sec | 14

" NEZ Sec 2 17

Remarks

Cross open ditch

Cross open ditch

* Planned compliete tile system for 1979

Cross open ditch

3 building site locations near east
%+ corner of said section

Large main to be crossed at a skew
At a skew
At a skew

At a skew

At a skew

At a severe skew
At a skew; cross open ditch

At a skew
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Tract
No.

131
132

133

134
135
136
137
138

139
140

141
142
143
144

RICE COUNTY

Description

T109N-R19W (RICHLAN

SWi SEL Sec 35
NEZ SWZ Sec 35

E¥ NWi Sec 35

SWE Sec 26
NW% Sec 26
NEZ Sec 27
E 3/4 of SE% Sec 22

Wi of SEX & Ei of
SWZ Sec 22

NW% Sec 22

SWi Sec 15

SEZ Sec 16
NEZ Sec 16
E3 SWH Sec 9

NWE Sec 9

No. Tile ;
Crossed Remarks
D)
3
5
4 Property owner states there are numerous
surface flow springs in the area
6
0
1 Needs additional tiling
-2
3 Stream crossing
; .
0 Existing waterway will parallel route; farm
needs subsurface drainage
A
5 Stream crossing
10 v At a skew and stream crossing
6 Cross railro;d near west line of tract
1127 Grand Total, Estimated Number of Tile Crossed
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Tract

=
o]

10

11
12
13
14

15
16

ESTIMATED FARM DRAIN TILE CROSSINGS ENCOUNTERED

BY PROPOSED 24'' CRUDE OIL PIPELINE CONSTRUCTION

ADJACENT TO THE RAILROAD RIGHT-OF-WAY & PROPERTY
BOUNDARIES THROUGH MOWER, DODGE, GOODHUE AND RICE COUNTIES

ALTERNATE ROUTE PROPOSED FOR NORTHERN PIPELINE COMPANY
WOOD RIVER, ILLINOIS TO PINE BEND, MINNESOTA

MOWER COUNTY

No. Tile

Description Crossed Remarks

T10IN=-R14W (LEROY)

SWi Sec 32 6 Random tiled

Wi NWi Sec 32 1

NEX Sec 36 1

SEZ Sec 30 b ' Alignment must course due north at a point approx-
mately 500 ft. southeasterly of the NW corner of
tract to avoid gravel pit area in NWZ Sec 30

N% Sec 30 2 Route. change from that shown on plat map.
SWi Sec 19 SW of R.R. 0

T10IN=-R15W (LODI)

'SE% Sec 24 0 Tile lines parallel to and approximately

50 feet from railroad right-of-way

Nt Sec 24 2 May intercept tile near outlet into open
: ditch; parallel tile lines approximately
50 feet from railroad right-ef-way

SWL Sec 13 SW of R.R. 0

EY Sec 14 SW of R.R. 2 _ Add 10 tile crossings if large tree
grove area is shunted by alternate route
around southerly edge; cross open ditch

E: NWi Sec 14 0 Tree grove on north boundary next to railroad
Wi NWE Sec 14 0
NEZ Sec 15 1 Turn due north on west boundary
S+ SWE Sec 10 \ 1 Cross railroad, SH 56 and North Branch Upper
‘ lowa River
Nt SWi Sec 10 1 Parallel tile
SEZ Sec 9 0
Appendix 2
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Tract No. Tile

No. Description Crossed Remarks
17 | NWL Sec 9 2 Cross North Branch Upper lowa River and
railroad
18 NEZ Sec 8 0
19 SE% Sec 5 i
20 SWi NEZ Se§ 5 0
21 NWZ NEZ Sec 5 0

T102N=-R15W (CLAYTON)

22 SWi Sec 32 0

23 SW& NWi Sec 32 0

24 NWZ NW% Sec 32 0 Meandering stream may require shunting near

the northwest corner of Sec 32

25 SEL Sec 30 -0

26 Wt NEX Sec 30 1 Tile main

27 W SEX & EX SWE Sec 19 0

28 NWZ Sec 19 ' 1

29 SWi Sec 18 0

T102N-R16W {MARSHALL)

30 E4 & SWi NEL Sec 13 2

31 NWZ NE4 Sec 13 | 1

32 W 3/4 of S% Sec 12 1 May have to ;hunt for perpendicular crossing

of CR 3 and creek crossing
33 N 3/4 of Wy Sec 12 2 ‘ Open ditch crossing, turn due west to bypass
: ~city of Elkton

34 NEZ Sec 11 0

35 © SEd Sec 2 2

36 NEZ Sec 2 1 ‘ Cross open ditch

T103N-R16W (DEXTER)

37 , Parcel SW of R.R. in

SWi SEZ Sec 35 1 Cross to east side of railroad
38 SEL Sec 35 0
39 NWi Sec 35 1
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Tract

No.,

Lo
b1

L2

h3
Ly

L5
46 -
k7
48

kg

50
51

52
53
54
55
56
57
58
59

60

No. Tile
Description Crossed

Wi SWL Sec 26

Parcel NE of RR
in SE{ Sec 27

NEZ Sec 27

E% Wi Sec 22

Wi NWE Sec 22

SE4 Sec 16
N% Sec 16
S% Sec §
N% Sec 9
SWi Set L
SE4 Sec 5
Nt Sec 5

T104N-R16W (SARGEANT)

. SE4 Sec 32

SW# Sec 32
NWZ Sec 32
SW# Sec 29
NEZ Sec 30
SEZ $ec 19
NE% SWE Sec 19

NW% Sec 19

Wi SWi Sgc 18

0

W

Remarks

Cross stream and 1-90

Building site near Si corner Sec 22 may
require shunting

Shunt road intersection and wood road
trestle over railroad

Parallel tile lines

Cross C.M. St P & P Railroad

Bypass Renova on east side

Tile lines outlet near railroad right-of-way

Lines outlet near railroad right-of-way

Cross to west side of railroad

Turn due west for bypass of Sargeant, and
northerly adjacent to east township road
right-of-way. Tile line will be paralleling
route.

Parallel tile line; cross railroad to
northeast side ¢ N - S township road.
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Tract

No.

61
62
63
6k
65
66
67

68

69

70

71
72
73
74
75
76

77
78
79
80
81

No. Tile

Description Crossed
T104N-R17W (WALTHAM)

NE4 SE4 Sec 13 0

E+ NEZ Sec 13 1

St Sec 12 1

SE4 NW% Sec 12 1

N¥ NWi Sec 12 0

SWi Sec 1 0

E¥ NE4 Sec 2 2

DODGE COUNTY

T105N-R17W (HAYFIELD)

S+ Sec 35 4
NWZ Sec 35 0
SW# Sec 26 21
N% Sec 26 0
SWi Sec 23 1
Ef NWE Sec 23 0
SWi Sec 14 0
Si NW# Sec 14 . 0
NEZ Sec 15 0
 SE4 Sec 10 0
S% NEZ Sec 10 0
N¥ NEZ Sec 10 0
SEL Sec 3 2
NEZ Sec 3 0

- Remarks

Cross stream

Cross stream and township road

Turn due north adjacent to west township
road right-of-way

Locate pipeline to parallel north and
south drain tile lines

50' wide right-of-way on east boundary

" will miss all tile lines

No tile will be crossed if construction
is less than 40' from railcoad right-of-way

Turn due west near center of section

Turn due north adjacent to east railroad
right-of-way

Locate pipeline to parallel existing tile

Appendix 2
Page b4 of R




Tract
No,

82
83
84

85
86

87
88
89
90
91
92

93

94

95
96
97
98
99
100
101
102

103

No. Tile

Description Crossed
T106N-R17W (ASHLAND)

E¥ Sec 34 3

SEZ Sec 27 2

NE% Sec 27 2

E+ Sec 22 0

S% SE4 Sec 15 8

N 3/4 of E% Sec 15 1

St SEZ Sec 10 0
Nt SEZ Sec 10 0
S NEL Sec 10 0
N% NEZ Sec 10 0
SELX Sec 3 0
SWi Sec 2 2
NWL Sec 2 , i

T107N=-R17W (WASI0JA)

S3 SWi Sec 35 1
NEZ SW% Sec 35 | 5
SE4Z NWi Sec 35 8
NEL NWi Sec 35 o 2
SEL SWi Sec 26 2
NEX SW# Sec 26 6
St NWi Sec 26 2
NW4 NWE Sec 26 2
Ni Sec 27 8

Remarks

Approximately 2200 1f of parallel tile line

Approximately 1550 1f of parallel tile line

. Parallel lines are over 50' east of

railroad right-of-way

Lines end east of railroad right-of-way
and may not be crossed

2000 1If parallel tile line

1300 1f parallel tile line; cross open ditch

Turn due east adjacent to north right-of-way
of CR 10

Turn due north adjacent to east boundary
of &ract

East boundary of airport

Cross C. .& N.W. railroad

Cross SH 14 and open ditch

Cross open ditch
Turn northwesterly
Diagonal alignment

Cross Dodge Center Creek; pipe alignment
should be southerly of grass waterway
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Tract No. Tile v

No. Description Crossed Reniarks

104 NE4 NEZ Sec 28 0 Pasture land; turn northerly adjacent to
east railroad right-of-way

105 £+ Sec 21 2 Parallel lines

106 SE4 SWL Sec 16 0

107 N 3/4 of Wk Sec 16 0 Gravel borrow pit area may have to be
bypassed; cross South Branch Middle Fork
Zumbro River

108 NEZ NEF Sec 17 0

109 E+ SEZ Sec 8 0

110 Ni Sec 8 1

i St Sec § 2

112 SEL NWi Sec 5 0

113 NEL NW& Sec 5 0

T108N-R17W (CONCORD)

11k Part of E} SWi Sec 32
lying east of R.R. 0 Cross Milliken Creek

115 St NWi Sec 32 0

116 N% NWi Sec 32 1 Parallel tile lines

117 SWL Sec 29 0 2600 1f of parallel tile line

118 NWZ Sec 29 3 At end of tile line

119 SWL Sec 20 6 Shunt building site near south line of
tract and mear the railroad . .

120 NWZ Sec 20 -1 Northerly course approximately 800' east and
parallel to railroad for bypass of
West Concord

121 SWi SWi Sec 17 7 Turn due west on the north line of tract

122 NWZ SWi Sec 17 0

123 SW% NW% Sec 17 0 Adjacent to east right-of-way of township
road; turn due west to east right-of-way
of railroad

124 Parcel east of R.R.

oo

In E3 NEZ Sec 18

Appendix 2
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Tract No. Tile

No. Description Crossed Remarks
125 E¥ SWE Sec 7 2
126 NEZ Sec 7 1 L evergreen trees to be removed, cross

Middle Fork Zumbro River
127 E% SWi Sec 6 0
128 SWL Sec 6 0

129 NW: Sec 6 1 600 1f of parallel tile line

GOODHUE COUNTY

T109N-R18W ( KENYON)
130 SE4 Sec 36 0

131 NEL Sec 36 0 North 80 rods is pasture, old elevator
foundation at north line

132 SEL Sec 25 0 0ld abandoned house near tract may have
to shunt area

133 SWL Sec 25 ' 0 | . All pasture, cross stream

134 NWL Sec 25 1 Pasture area in S% of tract: cross stream
and township road

135 NEZ NEZ Sec 26 0 Pasture areaj;diagonal route north to by-

pass bujlding site on south line of Sec 3
near railroa

136 SEZ Sec 23 S ¢

137 Nwi Se¢‘23 , 1 Parallel tile lines; outlets into railroad
ditch near north line

138 Wi SWi Sec 14 0 Adjacent to east right-of-way of diagonal

township road
139 NE: SEL Sec 15 = 2
140 SE4 NEL Sec 15 1 Turn due west crossing railroad and SH 56

141 ‘ SWL NELX Sec 15 0 Deflect northerly around building site near
south property line

142 NWZ Sec 15 2

143 SEL NELX Sec 16 3 Abandoned building site deflect northerly
around site

144 SWk NEZ Sec 16 -0 High Qround
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Tract
No.

145
146
147
148
149

150

151
152

153

154

155
156
157
158
159
160
161
162
163
164

Descriptian

S% NWi Sec 16
NEL Sec 17
NWL Sec 17
E¥ NE4 Sec 18
Wt NEZ Sec 18

NWZ Sec 18

RICE COUNTY

No. Tile

Crossed

1

2

T109N-R19W (RICHLAND)

E4+ NEZ Sec 13
Wi NEZ Sec 13

E+ NWZ Sec 13

E¥ SWi Sec 12

W%rNW% Sec 12
E+ NEX Sec 11
Wi NEX Sec 11
E+ NWL Sec 11
Wi NWE Sec 11

NEZ Sec 10

E: NWE Sec 10

Wi NWi Sec 10
N¥ NEZ Sec 9

Nt NWZ Sec 9

199

Remarks

Deflect northerly around building site
High ground

Deflect northerly around building site; cross
stream in pasture

High ground
High ground

Turn due north to east side of CR 26 which has
been staked for possible regrading

*.Approximately 6 evergreen trees to be removed

200" south of railroad. Good location for
railroad crossing; turn westerly adjacent to
north railroad right-of-way

Building site on south side of railroad

Pasture

Pasture

Intercept proposed pipeline company route
on west line of tract

Grand Total, Estimated Number of Tile Crossed
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SPECIAL PROVISIONS

CRUDE OIL PIPELINE CONSTRUCTION

These special provisions shall supplement, amend, modify or void the standard
pipeline company provisions for drainage ditch and tile construction, back-
filling, land restoration, coordination of construction activities, and ingress
and egress over private property.

1. Drainage Ditch Crossings (includes streams used for drainage purposes)

A1l open drainage ditch crossings shall be constructed by procedures necessary’

to preserve and maintain the utility of the systems. Open ditch slopes shall

be compacted to the same density as the undisturbed earth to prevent siumping,

for a minimum distance of 10 feet as measured perpendicular to the slope.

Riprap shall be used whenever adequate compaction cannot be attained with the
excavated material. Any silt or material washed downstream as a result of the
construction shall be excavated and leveled, and bank berms restored to facilitate
prior agricultural uses. |f the landowner requests, and fill is not restricting
upstream flow, excavation could be delayed until after harvest or to accommodate
agricultural pursuits.

Where the pipeline crosses open drainage ditches, the top of the pipe should be
at a minimum of four feet below established ditch grade, or at a lower elevation
if requested by the landowner to accommodate future improvement of the system.
Landowners may wish to coordinate with adjacent landowners in their determination
of anticipated future improvement of open ditch systems.

Prior to the pipeline construction, the pipeline company should obtain recommendations

for all open ditch and tile crossings from the respective ditch authority for all
drainage systems established under Minnesota Drainage Statutes, Chapter 106.

Wherever the pipeline construction traverses a grass waterway the trench backfill
shall be compacted to the grade and density of the undisturbed earth, and all
disturbed areas reseeded to the existing vegetation or other if specified by the
landowner.

A typical drawing for pipeline crossings of open ditches is shown on page D-3
appended to this report.

2. Drain Tile Repair/Restoration

The repair of tile severed by the pipeline construction will vary depending on
the angle of crossing, size and type of tile, and soil conditions at the time

of construction. Typical types of repairs are shown in drawings D-1 and D-2
appended to this report under the heading "Typical Drain Tile Repair''. In no
case shall pipe or tile be laid across the ditch without compacting the backfill
beneath said pipe to the same density as undisturbed earth or providing permanent
structural support for the pipe or tile to prevent settlement. Each landowner
shall specify the type of repair for each cfossing.s All drain tile crossed

shall be repaired as soon as possible following the pipeline placement in the
trench. No trench backfilling will be permitted which would block drain tile
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2

flow, even temporarily, or cause soil to enter the system. If the pipeline trench
should fill with water causing flow to enter the drainage system, structures
shall be used preventing soil or debris from entering the system. Typical
structures commonly used by drainage contractors are shown cn page D-4 appended
to this report under the headings ''"Tile Inlet Structure''.

. R ]

Upon completion of tile repair/restoration on any particular tract, the tile
repair contractor shall notify the property owner or appointed representative,
and secure his/their approval before any trench backfilling is permitted.

The pipeline contractor shall maintain a complete and accurate record of the type
and location, by engineer's stationing, of all crossings, connections, plugs, or

other repairs of existing tile lines which are crossed. |f requested, copies of

such records shall be provided to landowners upon completion of the project.

3. Backfilling

Breaking down one side of the trench to blind the pipeline will be prohibited.
Such procedures increases the amount of topsoil buried resulting in a greater
width of less fertile subsoil on the surface. Only material excavated from the
trench shall be used for backfilling, except as otherwise required for tile
repair. |If topsoil stripping has been stipulated by the property owner, said
topsoil shall be backfilled near the surface insofar as practicable. Hand
replacement of topsoil will not be required. Methods used shall be similar to
those normally specified for similar work by the Minnesota Department of
Transportation. .

No mechanical or hand tamping will be required except for open ditch and tile
repair areas previously described in ltems 1 and 2.

Surplus material shall be placed as a crown over the trench except as otherwise
required for crossings of waterways. The leveled backfill shall be sufficiently
smooth and level so an ordinary automobile may be safely driven upon it in any
direction. ‘ ,

4. Land Restoration

All equipment, material and debris used during the pipeline construction shall be
removed within 48 hours after completion of the backfilling.

Rocks, trees brush or other obstructions encountered in the course of the work
shall be removed or buried at locations designated by the landowner.

All of the traveled area used during the construction shall be chisel plowed at
least twice, and rocks equivalent to a diameter exceeding three inches shall be
removed before and after each chisel plow operation.

When requested by property owners, all fences, posts or gates shall be restored

to their former utility and conditions. If not repaired or replaced, fencing

and posts or gates shall be piled neatly at the edges of fields or other locations
so as not to interfere with normal agricultural operations.

Pasture or grassed areas shall be seeded to vegetation equal to or better than
that existing prior to the construction. The rate and type of seeding shall be as
specified by the landowner.
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5. Coordination of Construction Activities:

All phases of the pipeline construction shall be coordinated activities as timely

as practical. Except during extreme weather conditlons, the construction contractors
should not have more than 7 days time interval between various phases of the
construction, such as blocking and pipe delivery, welding and bending, installation,
backfilling, and cleanup.

Unwarranted destruction of soils could result in additional claims of damage by
the landowner.

Failure to following these specifications could result in additional damage claims
for loss of crops.

6. Rights of Ingress or Egress

The right of ingress or Egress over private lands shall be restricted to that

as described in the right-of-way easement agreement unless otherwise or sub-
sequently agreed on by the landowner. No construction or delivery of material
shall be done when ground conditions are such that extensive damage to lands may
result, Practical measures, and reasonable judgment shall be used in construction
pursuits. In no event shall activity be allowed when alternate solutions or
short waiting periods for drying will eliminate excessive damage to lands.

7. Temporary Drain Tile Repairs -

When requested by landowners or required to accommodate the pipeline construction,
existing drain tile shall be temporarily connected to permit normal flow.
Connections shall be made with metal or plastic pipe and supported to prevent
sggging or grade separation. All temporary repairs shall be constructed by
reasonable means to prevent dirt or other debris from entering the drain systems.
No temporary repairs shall alleviate or preclude the permanent drain tile repair
provisions as described in ltem 2.
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INDIVIDUAL LANDOWNER EASEMENT RECOMMENDATIONS

The following recommendations are submitted to be considered for inclusion in the
pipeline company's standard landowners' agreements and are based on past observa-
tions of similar construction and conversation with landowners.

1. Landowners shall have the option of repairing their tile. The agreement
should specify the price per lineal foot of each size tile. An agent for the
pipeline contractor and the landowner shall agree at the time of the trenching

the amount of repair required. Forms for identification, length, size and type of
each drain tile crossing shall be furnished by the pipeline company. (Appendix 5)

2. Landowners shall have the option of restoring the land surface, including
rock removal, at a specified per acre price. Equipment material and debris
resulting from the construction shall be removed by the pipeline contractor
within 48 hours of trench backfilling unless otherwise agreed upon.

3. The landowners shall have the option to designate areas where the contractor
shall install the pipeline at sufficient depth to accommodate future drainage
construction. It will be the landowners' responsibility to provide grade
elevations and locations to the pipeline contractor.

4. Encroachments outside of the acquired pipeline right-of-way shall be measured
and computed and damage payment made at the specified rate contracted for in the
easement agreement.

5. Landowners shall have the option of requesting stripping of top soil for
replacement on top of backfilled trench.

NOTE: It is assumed if this practice is employed that damage payments would
be less than if not used.

6. |If seepage areas along the course of the pipeline trench occur after the
completion of the construction, the pipeline company shall be responsible for
correcting the condition as recommended by a professional engineer or local
U.S. Soil Conservation Service personnel.

NOTE: Only construction necessary to correct the seepage problem should be
considered in such corrective measures.

7. Disagreements on the meaning of terms of the executed agreement or settle-
ments by the landowner or pipeline contractor shall be referred to an arbitration
commi ttee of three persons selected as follows:

1 person appeinted by a state agency such as The Department of Natural
Resources or the State Department of Agriculture.

1 person appointed by the Board of Commissioners of the county wherein
the disagreement exists.

1 person appointed by the pipeline company.

All disagreements shall be investigated within 7 days of a complaint and
arbitrated as soon as possible.

8. Following notification by a landowner of a violation of the contract or easement
agreement. The pipeline company shall respond or commence corrective action within
48 hours.
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RECOMMENDED

FIELD TILE REPAIR INSPECTION REPORT

The contractor, , performing the work for
Field Tile Repair on the Northern Pipeline construction across the

, has completed the following types of said repair as

described in the easement documents. The work has been inspected by the
undersigned landowner or his or her designated representative, and is

hereby approved as evidenced by the signatures hereon.

This agreement shall not eliminate any future liability of the Northern
Pipeline Company as to defective work or materials, uniess otherwise speci-

fically stated.

Number of Material Type of
Crossings Size : Description Repair
Date:

/s/

Landowner or representative

/s/

Contractor or representative

(One signed copy to be retained by landowner)
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REPLACEMENT TILE EQUAL
OR BETTER THEN EXISTING

REPLACEMENT TILE EQUAL
OR BETTER THEN EXISTING

R iR

Typical Field Tile Repair
Type |

NATURAL GROUND

PIPE LINE TRENCH . TWICE THE OUTSIDE
LIMITS DIAMETER OF TILE
A

FILL TO HORIZONTAL
DIABETER OF TILE

\\ AND EXCAVATE TO
) ) )} ) - .

FIELD DRAIN TILE

GRADE

COMPACTED
FILL

2' min, T -
UNDISTURBED SOIL 24° PIPE L INE BOTTOM OF PIPE LINE nwnvc;v«l

NATURAL GROUND

PIPE LINE TRENCH TWICE THWE OUTSIDE
LIMITS DIAMETER OF TILE
) .

FIELD DRAIN TILE

COMPACTED
FILL
2' MIN, ‘V\__
UNDISTURBED SOIL 24" PIPE LINE BOTTOM OF PIPE LINE TRENCH

NOTES:

l.

2.

Tile used for repair shall meet ASTM standards for quality, size and type, at
least equivalent to the pipe removed.

Tile shall be replaced at a uniform grade, and connected to undisturbed tile at
the original elevation at each end of the repair.

Backfill to be compacted in layers not exceeding 6'', to the same density as
adjacent undisturbed soil. A penetrometer shall be used to measure the density.

Whenever adequate compaction of material excavated from the trench cannot be
obtained, crushed rock (1" maximum dimension) shall be used and compacted as
described in ltem 3.

Where conditions warrant or if requested by property owners, bridging such as
channel iron or creosoted plank shall be used to obtain proper alignment and
grade. Use of bridging will not change compaction requirements.

All tile joint gaps exceeding %' shall be covered with mortar at ieast 4" thick,
and 2" either side of the joint.

D-1
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Typical Freld Tile Repair
For Skew Crossing

RELOCATED POSITION OF TILE
LINE AFTER TRENCHING

NN

~—

3 NN
" ORIGINAL POSITION ob\ ~
§  TE sEFoRE TRENCHING ~

SUPPORT ONLY FOR

EDGE OF TRENCH

CARRIER PIPE

WHERE DRAIN TILE IS ENCOUNTERED
BY TRENCH EXCAVATION, INSTALL
PIPELINE UNDER TILE, WITH 4"
MINIBUNM CLEARANCE

ANGLES A & B SHALL NOT BE LESS THEN 45° \\
ALL DRAIN TILE BENDS TO BE MANUFACTURED OR FITTED WITH A MAXIMUM OF 1/4" GAP IN JOINT .

Typical Backfill Cross-section

TOFP OF BACKFILL TO BE

CROWNED OVER TRENCH
; AS SHOWN
S o e o

e

24"

s e V—P/PE‘ LINE
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Typical Open Ditch Crossing

AN

MEASURED ALONG
DITCH §

DRAINAGE DITCH ¢

-

¥

DESIGN GRADE OF !
OPEN DITCH \
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