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| OFFICIAL STATE USE ONLY | site #: | | permic#: | NRS /7. [l 77 ’;3’»47“& Js |
Section 1. Applicant Information (individual responsible for site, signs certification below) o NtSUU,?pﬁsl
Applicant Name: Town of Collierville )
Company: Town of Collierville, TN Signatory’s Title or Position:
Mailing Address: 500 Poplar View Pérkway City: Collierville State: TN | Zip: 38017

Phone: 901.457.2340 Fax: E-mail: dperryman@ci.collierville.tn.us

Section 2. Alternate Contact/Consultant Information (a consultant is not required)

Alternate Contact Name: \William Edwards

Company: A2H, Inc. Title or Position: Senior Civil Engineer
Mailing Address: 3009 Davies Plantation Road City: Lakeland State: TN | Zip: 38002
Phone: 901.372.0404 | Fax: 901.373.4002 E-mail: bille@a2h.com

Section 3. Fee (check appropriate box and submit requisite fee with application)

$ 2,500.00

2] No Fee Submitted [=1 Fee Submitted with Application Amount Submitted:

Current fee schedules for Aquatic Resource Alteration Permit processing may be found at the Division of Water Resources webpage at
htip://www.tn.gov/environment/permits/arap.shtml or by calling (615) 532-0625. Make checks payable to “Treasurer, State of Tennessee”.

Section 4. Project Details (fill in information and check appropriate boxes)

Site or Project Name: Wolf River Lateral J; from confluence to Shelton Road Crossing | Nearest City, Town or Major Landmark: Collierville, TN

Street Address or Location: Egst and parallel to the Shelton Road wastewater treatment plant

MS4 Jurisdiction: Latitude (dd.dddd): 35.0841 to 35.0745

comtyies: She|by Longitude (dd.dddd): 89.6618 to 89.6661

Resource Proposed for Alteration:  [=] Stream 3 wetland 1 Reservoir

Name of Water Resource: Wolf River Lateral J

Brief Project Description (a more detailed description is required under Section 8):

Stabilize the stream gradient using four (4) grade control structures to prevent future head cutting; and, re-grade and stabilize bank slopes
in areas where infrastructure, including but not limited to WWTP outfall lines, residential properties, and bridge crossing, is threatened.

Does the proposed activity require approval from the U.S. Army Corps of Engineers, the Tennessee Valley Authority, or any other federal, state, or local
government agency? [H] Yes ONo

If Yes, provide the permit reference numbers: Application made concurrently

Is the proposed activity associated with a larger common plan of development? [] Yes [H] No
If Yes, submit site plans and identify the location and overall scope of the common plan of development. Plans attached? [l Yes [ ] No

If applicable, indicate any other federal, state, or local permit authorizations that the overall project site (common plan of development) has obtained in
the past (i.e. construction general permit coverage and/or other ARAPs):

T/V. ORI o Ehvir

2]
Section 5. Project Schedule (fi!l in information and check appropriate boxes) 0 . UA’SERV

Start date: May 2018 Estimated end date: May 2022 & JUN

T g
Is any portion of the activity complete now? [] Yes [M No Ifyes, describe the extent of the completed pnrl«fi; WSI OﬂJ 0 IS W,

The Town has found it necessary to make three (3) isolated emergency repairs to the westquﬂggm
protect the outfall lines from the wwtp and the access road to maintain the sewer outfall lines. CEs
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Application for Aquatic Resource Alteration Permit (ARAP) & State §401 Water Quality Permit

The required information in Sections 6-11 must be submitted on a separate sheet(s) and submitted in the same numbered format as presented below,
If any question in not applicable, state the reason why it is not applicable.

Attached

Section 6. Project Description
Yes

6.1 A narrative description of the scope of the project

6.2 USGS topographic map indicating the exact location of the project (can be a photographic copy)

6.3 Photographs of the resource(s) proposed for alteration with location description (photo locations should be noted on map)

A narrative description of the existing stream and/or wetland characteristics including, but not limited to, dimensions (e.g.,

oo & aEo
BE O O OO0z

g depth, length, average width), substrate and riparian vegetation
A narrative description of the proposed stream and/or wetland characteristics including, but not limited to, dimensions (e.g.,
6.5 A . 7
depth, length, average width), substrate and riparian vegetation
6.6 In the case of wetlands, include a wetland delineation with delineation forms and site map denoting location of data points
6.7 A copy of all hydrologic or jurisdictional determination documents issued for water resources on the project site
Section 7. Project Rationale Slachel
Yes No

Describe the need for the proposed activity, including, but not limited to, the purpose, alternatives considered, and what will be done to ol 0
avoid or minimize impacts to streams or wetlands.

Section 8. Technical Information

Detailed plans, specifications, blueprints, or legible sketches of present site conditions and the proposed activity. Plans must be
8.1 8.5.x 11 inches. Additional larger plans may also be submitted to aid in application review. The detailed plans should be = O
superimposed on existing and new conditions (e.g., stream cross sections where road crossings are proposed)

8.2 For both the proposed activity and compensatory mitigation, provide a discussion regarding the sequencing of events and | '
) construction methods
Depiction and narrative on the location and type of erosion prevention and sediment control (EPSC) measures for the proposed
& alterations & (m

Section 9. Water Resources Degradation (degree of proposed impact) Note that in most cases, activities that exceed the scope of the General Permit
limitations are considered greater than de minimis degradation to water quality.

My activity, as proposed:
a. [ Will not cause measurable degradation to water quality
b. [ Will only cause de minimis degradation to water quality N, DEPT, OF ENV. & CONSERVATION
c. [M Will cause more than de minimis degradation to water quality (Complete additional sections 9-11) ’
d. [ Unsure/need more information JUN 0 8 2017
For information and guidance on the definition of de minimis and degradation, refer to the Antidegradatior?i{‘gi‘(r%{eqyfp .nWMBRoHEB@E}R@@gme

Tennessee Water Quality Criteria Rule: https.//www.tn.gov/sos/rules/0400/0400-40/0400-40-03.20131216.pdf. For more information on specifics on
what General Permits can cover, refer to the Natural Resources Unit webpage at littp://wivw.in.govienviromment/permits/arap. shiml

Ifyou checked “c.” above in Section 9, complete the following 2 sections, 10-11.

Section 10. Detailed Alternative Analysis GUSETE
Yes No

10.1 | Analyze all reasonable alternatives and describe the level of degradation caused by each of the feasible alternatives = O

10.2 | Discuss the social and economic consequences of each alternative [=] ||

Demonstrate that the degradation associated with the preferred alternative will not violate water quality criteria for uses = O

10.3 . . . . . - , ]
designated in the receiving waters, and is necessary to accommodate important economic and social development in the area

CN-109] (Rev. 1-15) (Page 2 of 3) RDA2366



Application for Aquatic Resource Alteration Permit (ARAP) & State §401 Water Quality Permit

Section 11. Compensatory Mitigation AL
Yes No
11.1 | A detailed discussion of the proposed compensatory mitigation =l Cl
11.2 | Describe how the compensatory mitigation would result in no net loss of resource value = ]
11.3 | Provide a detailed monitoring plan for the compensatory mitigation site El [ m|
Describe the long-term protection measures for the compensatory mitigation site (e.g., deed restrictions, conservation
LG easement) & O

Certification and Signature

An application submitted by a corporation must be signed by a principal executive officer; from a partnership or proprietorship, by the partmer or
proprietor respectively; from a municipal, state, federal or other public agency or facility, the application must be signed by either a principal executive
officer, ranking elected official, or other duly authorized employee.

“I certify under penalty of law that this document and all attachments were prepared by me, or under my direction or supervision. The submitted
information is to the best of my knowledge and belief, true, accurate, and complete, 1am aware that there are significant penalties for submitting
Jalse information, including the possibility of fine and imprisonment. As specified in Tennessee Code Annotated Section 39-16-702(a)(4), this

declaration is made under penalty of perjury”.
Gl o
Stan Joyner, Jr. " (i zoln
Printed Name Oﬁ‘iciﬁ Title Signature Date
v

Submitting the form and obtaining more information Note that this form must be signed by the principal executive officer, partner or proprietor, or a
ranking elected official in the case of a municipality; for details see Certification and Signature statement above. For more information, contact your
local EFO at the toll-free number 1-888-891-8332 (TDEC). Submit the completed ARAP Application form (keep a copy for your records) to the
appropriate EFO for the county(ies) where the ARAP activity is located, addressed to Attention: ARAP Processing. You may also electronically submit
the complete application and all associated attachments (e.g., maps, wetland delineations and narrative portions) to water.permits@in.gov.

EFO Street Address Zip Code EFO Street Address Zip Code

Memphis 8383 Wolf Lake Drive, Bartlett 38133-4119 Cookeville 1221 South Willow Ave. 38506

Jackson 1625 Hollywood Drive 38305-4316 Chattanooga 1301 Riverfront Pkwy., Ste. 206 | 37402

Nashville 711 R S Gass Boulevard 37243 Knoxville 3711 Middlebrook Pike 37921

Columbia 1421 Hampshire Pike 38401 Johnson City 2305 Silverdale Road 37601
Jackson DS gy COOKoville  Knoxville . JohnsonCity,

wl "

; ___ =8\, DEPT. OF ENV, & CONSERVATION
JUN 08 2017

Memphis DIVISION OF waTeR RESOURCES
OFFICIAL STATE USE ONLY
Received Date: Permit Number: Reviewer: Field Office:
Fee amount paid: T & E Aquatic Flora and Fauna: Impaired Receiving Stream: Application Review:
Date: ] Deficient  Date:
Check #: Exceptional TN Water: O Complete  Date:

CN-1091 (Rev. 1-15) (Page 3 of 3) RDA2366
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JUN 08 217
6.1 SCOPE OF PROJECT DIVISION oF m

The confluence of Wolf River Lateral J with the Wolf River occurs approximatelyTSE%%s%CES
west, as the crow flies, from the Collierville- Arlington Road crossing of the River. The stream
reach of interest is from this confluence to the Shelton Road crossing of Lateral J. The length of
this reach measured along the flow line of the channel is 4,017 lineal feet. The outfall from the
Shelton Road wastewater treatment plant (wwtp) which consists of two (2) 24-inch diameter
pipe lines runs parallel to the west bank of the stream. Records show that since 1994 the
elevation of the flow line of the lateral has lowered approximately 6 feet. These same records
show that the channel bottom at the Shelton Road bridge crossing has lowered approximately

1.9 feet.

The lowering of the bottom is attributed to head cutting which has occurred over the years in
response to head cutting that has occurred in the Wolf River channel. In 2006 a project
stabilize the stream banks and bottom gradient of the Wolf River between the bridge at Houston
Levee Road and Collierville — Arlington Road was completed by the US Army Corps of
Engineers. The stabilization of the Wolf River bottom gradient has eliminated the primary cause
of the head cutting.

A hydraulic analysis of Lateral J was conducted. As a result of this analysis it was determined
that a stable stream gradient for the lateral is 0.00112 ft./ft. (0.112%). By analyzing the profile of
the existing stream it was determined that from the mouth of the lateral continuing for
approximately 2,500+ lineal feet upstream the bottom gradient approximates the stable stream
gradient. However, the bottom gradient of the remainder of the stream up to the bridge at
Shelton Road is significantly steeper. The bottom would be approximately 5 feet lower at
Shelton Road if the stable gradient is projected upstream from the current stream bottom of the
lateral at its mouth to the bridge crossing.

As a result of the head cutting, even though the downstream reach is at a stable bottom
gradient, the bottom is incised. The banks have steep, unstable side slopes. The stream banks
are eroding in such a manner that eventually a stable slope will be established. If this erosion is
not controlled it is probable that the outfall lines from the wwtp will be undermined.

Although the lower 2,500 lineal feet of the lateral’s stream bottom appears stable, the flowline of
the Wolf River channel opposite the mouth of the lateral is approximately 8 feet lower than that
of Lateral J at its mouth. There is the possibility that long term the gradient of the lateral could
continue to degrade until the flowline of the River bottom is reached.

The confluence of Lateral J with the Wolf River is near the middle of the outside of a hairpin
bend in the River channel. The river bank on the outside of the bend is actively eroding so that
the top of the near vertical banks is moving south.

The purpose of the project is twofold. Stabilize the bottom gradient to prevent any future head
cutting; and, establish stable stream bank slopes in areas where uncontrolled bank erosion will
result in the undermining and failure of adjacent infrastructure. Presently there is concern about
the stability of the sanitary sewer outfall lines from the Shelton Road waste water treatment

SECTION 6.1 Page 1 of 3 WOLF RIVER LATERAL J




plant which discharges into the Wolf River. There is approximately 1,020 lineal feet of two (2)
side by side 24-inch diameter sewer lines running parallel to the stream bank that is in danger of
being undermined by stream bank erosion.

The bottom gradient will be stabilized using four (4) grade control structures. The structures will
consist of sheet pile; trapezoidal shaped weirs with rip-rap slope protection up and downstream
of the weir. The length of the slope protection varies at each structure based upon the stream
hydraulics.

The downstream most grade control will be set so that the flowline of the weir is at the existing
stream bottom. The pile tip of the sheet pile wall will be set deep enough to protect against the
possibility of Wolf River undercutting the structure. The sheet pile structure shall be extended
into the banks to preclude the stream flows in the lateral from flanking the structure. The east
side of the structure will be battered and extended into the banks to protect against the
possibility that the river bank on the outside of the bend does not erode past the end of the

structure.

The upstream most structure will be located approximately 200 feet downstream of the bridge at
Shelton Road. This is at the point where the most recent round of head cutting had progressed
as evidenced by the undermining of a waterline crossing. The flow line of the weir will be set at
approximately the same elevation as the existing stream flowline at the downstream face of the
bridge. This will set the lip of the weir approximately 2 feet above the current stream bottom at
that point. This will create an instream pool behind the weir. It is anticipated that over time the
area upstream of the weir would fill with silt. The two foot drop across the weir will create a
scour potential. Rip rap will be used to armor against scour.

There will be two additional intermediate grade control structures. Their positions were
determined by the projection upstream of the established stable gradient. Each weir will be
stepped approximately 2 feet such that the 6 feet of vertical change that has occurred in the
past 23 years is counterbalanced. The conditions upstream and downstream of the
intermediate structures are similar to those of the upstream most structure.

There are several areas where the stream banks will be regraded to establish a stable slope. In
those area where stream hydraulics allow permanent turf reinforcement matting (TRM) will be
used to stabilize the slopes. Prior to installing the TRM the slopes will be seeded with a seed
mixture of natural grasses and forbs. Rip rap will be used only in those areas with hydraulic
conditions preclude the use of TRM. The hydraulic model created to aid in the analysis and
design of the stream stabilization indicates that the stream flows often running bank full or out of
banks. The plan is to install the rip rap and TRM from toe to the top of bank to protect against
erosion when the stream is flowing bank full. This will also protect the banks from the effects of
erosion caused when the flood waters recede and the waters flow across the top bank when re-
entering the stream channel flow.

In order to control scour rip rap will be placed across the stream bottom downstream of the
three (3) upstream weirs. The length of the bottom rip rap blanket will be 50 feet. There is
existing rip rap across the full stream channel section between the most upstream grade control
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structure and the Shelton Road bridge crossing. This rip rap will be reshaped and supplemented
to provide the needed protection against erosion immediately downstream of the bridge.

The table below lists the locations the grade control structures and the locations and lengths of
the planned stream bank and bottom stabilization measures.

STREAM STABILIZATION MEASURES

LENGTH OF STABILIZTION MEASURES
L LEFT BANK __ |BOTTOM | RIGHT BANK
FROM | TO | RPRAP| TRM | RPPRAP |RPRAP| TRM

fora0  [1+75 130
1475 [2+05 30 30

2+05 GRADE CONTROL STRUCTURE No. 1
2405 [3+30 125 125
3+30  |3+50 20 20|
3+50  |5+25 175
9+00 _ |14+00 500}
21400 |21+50 50
21450 |23+00 150]
23+00 [24+70 170] 170]
24+70 |24+95 25 25
24495 |25+45 50 50 50

25445 GRADE CONTROL STRUCTURE No. 2
2545 |26+50 105 105
26+50 |28+00 150
30400 |31+57 157 157
31457 |32+07 50 50] 50

32407 GRADE CONTROL STRUCTURE No. 3
32407 |32+65 58 58
32+65 |36+90 425
36+90 |38+00 110 110} A
38+00 |38+18 18 18 7
38+18 |38+68 50 50 50 g’%

38+68 GRADE CONTROL STRUCTURE No. 4 <l. A
38+68") [40+57°) 189| | 189]  189| . 2

I <
LEFT BANK RIP RAP® 720 9 2 Z
LEFTBANK TRM 862 G o L
BOTTOMRIP RAP® 339 2, % 9
RIGHT BANK RIP RAP® 1 030 s> 2 ‘?“,p
RIGHT BANK TRM 1,282 %o, %
% %

(1) Existing rip rap from here to bridge to be reshaped and supplimented.
(2) Downstream face of Shelton Road bridge crossing.
(3) Included 189 lineal feet of existing rip rap to be reshaped and supplimented

SECTION 6.1 Page 3 of 3 WOLF RIVER LATERAL J




6.2 USGS MAP
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6.3 PHOTOGRAPHS

An inventory of existing conditions along the reach of Wolf River Lateral J was performed on
April 22, 2016. A copy of the report and photo log of the inventory results entitled “Wolf River
Lateral “J” Collierville, TN Field Inventory April 22, 2016 Photo Log” is attached.

The locations of key points of interest are noted on the vicinity map. The numbers on the map
reference a particular figure or group of figures in the report. Those key points are as follows:

Figure No.
1

3

15-21

37
46
59-60

72

Description

Unstable vertical bank on the outside of the bend in the Wolf River channel

Location of Grade Control Structure No. 1 — approximately 150+ feet upstream of the
mouth of Wolf River Lateral J

Unstable West bank of Lateral ) where active failures and erosion are occurring;
threatening to undermine the outfall lines from the Shelton Road WWTP

Uncontrolled bank erosion downstream of storm drain culvert
Approximate location of Grade Control Structure No. 2
Grade Control Structure No. 3 is between these two locations

Grade Control Structure No. 4 located just downstream of waterline crossing shown in
the photo. This waterline was undermined by head cutting in 2014 and was removed
and re-routed.
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WOLF RIVER LATERAL “J”
COLLIERVILLE, TN
FIELD INVENTORY

APRIL 22, 2016 PHOTO LOG

Aerial Photograph Taken 04/22/2014
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The site inventory was conducted beginning at the confluence of Wolf River and Lateral “J” and
progressed upstream to the bridge crossing at Shelton Road. Due to recent rainfall events the
depth of flow in the Wolf River was above ordinary high water. As a result backwater from the
Wolf extended up Lateral “J” for some distance. During a site visit in 2013 an obvious step in the
stream bottom was observed. No such obvious indication of active head cutting was observed
during this inventory of current conditions as of April 22, 2016.

Figure 1: Standing over SS Outfall at the Figure 2: Sanitary Sewer Outfall into the
confluence of the Lateral with the Wolf Wolf River

i ﬁ_;'- =
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Figure 3: Evidence of recent bank erosion Figure 4: Looking up stream from same
of the Lateral at the confluence vantage point as Figure 3

The outfall line for the Shelton Road Waste Water Treatment Plant (WWTP) is located adjacent

and parallel to the west bank of Lateral “J". The lateral intercepts the Wolf River at
approximately the mid-point of a “hairpin” bend in the Wolf River. There is active erosion of the
river bank on the outside of the bend as evidenced by the shear vertical bank (see Figure 1).
The top bank of the bend has migrated south and is threatening the sewer outfall. The banks of
the lateral immediately upstream are sloughing. A short distance upstream there is evidence of
resent degradation of the bottom as evidenced by the vertical lower bank and the sloping upper
bank. The change in slope is denoted by the red arrow in figure 4.
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Figure 5: Stabilization of past bank failure; Figure 6: East bank just upstream of bank
note the undermined and leaning trees just repair; note that root system of several trees
upstream of the bank repair are undermined

Figure 7: Upstream end of first bend looking downstream at the bank repair; note that the slope
of the sloughed bank downstream of the repair is approximately the same as the slope of the
repaired bank.
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Figure 8 Lower end of next bend; note the Figure 9: Mid-point of bend looking at
deposition on the inside (west side) and the the east bank
undermining of the east bank

Figure 10: Just upstream of the bend looking downstream; the channel has undermined the
upper bank on both sides; the blue arrow denotes the point where a wet weather conveyance
discharges into the Lateral from the east

Page 3 of 17



Figure 11: Looking upstream along a
straight section of highly eroded bank;
note the slope failure at the downstream
end of the bend

Figure 13: Looking downstream from
approximately the mid-point of the bend; the
change where the soil profile changes for the
upper silty loam to the underlying clay is
clearly evident (denoted by black arrow)

Figure 12: Looking downstream just
beyond the end of the bend
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Figure 14: Looking upstream from the
same vantage point as in figure 13

Both banks of the section of the stream represented in photos 11, 12, and 14 are eroded and
standing at a near vertical slope. There has been a resent slope failure occur near the
downstream of the bend shown in these photos. At the failure the soils from the slope have
“slid” out into the channel (see the area in figure 11 boxed in red).
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Figure 15: Looking downstream at the Figure 16: Looking upstream at the recently
disturbed slope disturbed slope from same
vantage point as figure 15

T
e b, P
Figure 17: Blue arrow indicates the point Figure 18: Red arrows indicate the ends of
Where a side ditch from the east enters the of a vertical shear crack formed along the
Lateral top bank

VPO

Figure 19: Face of recent bank failure just Figure 20: Looking upstream from the end
upstream of the shear crack of the failing section of the west bank
08T op gy
CONSERVATY,
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Figure 21: Looking downstream along the unstable bank shown in figures 15, 16, 18, and 19

The 5001 lineal feet of the west bank shown in figures 15, 16, 18, 19 and 21 is unstable and has
recently failed and/or there are indications of imminent failure.

Figure 22: Looking upstream at the Figure 23: East bank at the beginning of
Beginning of a bend in the stream of the bend 7
"o o,
Ey
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Figure 25: Isolated deposit of sedimentary
on the inside of the bend; note the bank has rock (possible a conglomerate)
laid back on an approximation of a 2:1 slope

Figure 26: Looking upstream near the end Figure 27: Just beyond the end of the
of the bend bend looking downstream.

The bend shown in figures 22 through 27 exhibits the typical pattern of erosion of the bend in a
stream with active erosion of the bank on the outside of the bend and the deposition of material
on the inside of the bend. There are areas near the mid-point of the bend where the west
(inside) slope of the bend has laid back on a slope that is approximately a 2:1 slope.

7
L 05/0; 0
5/[/&,
¢q
Wy N
Page 7 of 17 a4 &R
Ysto 5 98 5 " 4y




Figure 28: The beginning of a relatively
Long stream section where only minor
meanders occurring
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Undermined tree roots on the

Figure 30:
west bank

Page 8 of 17

Figure 29: Looking upstream from the
same vantage point as figure 28; note that
east bank slope is beginning to lay back
while the west bank is near vertical; the
red arrows indicate where the root ball of
trees have been undermined and failure is
imminent
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Figure 31: Close up of ero
root ball on the east bank
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Figure 32: West bank erosion; note the Figure 33: Looking upstream; note the
Vertical slope of the upper layer of silty sudden widening of the west bank where a
Loam and sloping gradient of the lower bank failure has occurred and the more
clay soils narrow section just upstream

Figure 34: View from edge of the washout Figure 35: tanding at the edge of bank

noted in figure 33; note the root ball beginning just upstream of the washout looking
to slide down the slope downstream

The bank conditions along the slightly meandering stream section depicted in figures 28 through
35 demonstrate the effects that trees can have upon the slope stability. The majority of the bank
slopes on the west side of the stream are vertical and near vertical. The root systems of the
trees along the top of the west bank are serving to temporarily stabilize the vertical slopes.
Much of the slopes along the east bank have a curved alignment that becomes steeper near the
top of bank. There are areas along the east bank where trees are growing near the toe of slope.
There is evidence of a past slope failure downstream of some of the trees near the toe of slope
as evidenced by the sandy deposits in the area where you would expect an eddy to occur (see

figure 35).
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Figure 36: Culvert discharge over vertical Figure 37: Second view of culvert
slope crossing of access road; note how close
to the top of the vertical bank is to the road

There is the potential for a washout to occur downstream of several culvert discharge points
along the stream bank. The culvert shown in figures 36 and 37 is the first encountered during
the inventory.

Figure 38: Looking upstream; the yellow Figure 39: Standing at the toe of the slope
arrow indicates the toe of a slope failure of failure of west bank looking downstream
the west bank; note the large leaning tree
indicated by the red arrow.
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Figure 41: Bank erosion upstream of
Leaning tree; the blue arrow is pointing to

the flowline of the ditch beyond that
serves as the outlet for the discharge
from the pond in the adjacent subdivision

Figure 42: Looking downstream at bank Figure 43: Looking upstream from same
Erosion shown in figures 40 and 42 vantage point as figure 42

There appear to be several factors contributing to the ongoing erosion along the stream reach
represented in figures 38 through 43. The reach contains a series of tight bends (see figure 38).
There is the indication of silt deposits and active bank erosion on alternate banks of the stream.
There is a side ditch that enters the stream from the east that serves as the discharge for the
large pond located in the adjacent subdivision. Apparently the flows from the side ditch have
undermined the root ball of a large tree has slid and is leaning into the channel of the Lateral
and has altered the stream flow causing erosion of both banks.
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Figure 44: Looking downstream at east
bank undercut by erosion

Figure 46: Closer view of slope failure
Shown in figure 45

Figure 48: End of culvert from under gravel
Drive; washout is overgrown.

Page 12 of 17

Figure 45: Looking upstream from same
vantage point as figure 44; note the short
meander pattern and the slope failure of
the west bank on the outside bend

| S .
Figure 47: Upper end of the meandering
pattern shown in figure 45 looking
Downstream; note the outside bend
erosion in the background

L

Figure 49: Close up of end of culvert
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Figure 50: Looking downstream at outside Figure 51: Looking up ditch serving as an
bend erosion of east bank; standing on toe outfall for part of the storm sewer system
Of the silt deposits on the inside of the bend serving the adjacent subdivision

Figure 52: Looking upstream from same vantage point as figure 50; note the failure of the rip-

rap at the end of the storm sewer outlet ditch, and the three trees that have slide into the stream
channel
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Figure 53: Slope repair using grouted
Rip-rap; note the cantilevered pipe in the
background

Figure 55: Outlet end of culvert from under
gravel drive that discharges into the
cantilevered pipe

Figure 57: Outside bend erosion along a
high bank on the east bank; note the tree
that has re-rooted at the toe of the near
vertical slope

Page 14 of 17

Figure 58: Just upstream of figure 57
looking upstream at bend erosion along a
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Figure 59: Standing on nearly vertical west
Bank looking at outside bend on east side;
Note the stepped bank on the east

Figure 61: Looking upstream; note the
Naturally formed mild bank slope on the
east side

Figure 63: Crevice isolating an area on the
west bank
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Figure 60: Looking downstream along a
straight channel reach toward a
downstream bend

BV

Figure 62: Looking downstream from the
same vantage point as figure 61; note the
near vertical slope on the west side

Figure 64: Close up of the leading edge
of the crevice




Figure 65: Looking upstrea from the Figure 66: Close up of sand and gravel
Middle of the outside (west) bank of a deposits on the inside bend
meander

Figure 67: Slope failure of the west bank Figure 68: Broken concrete used as rip-
on the inside of a bend rap at the upstream end of the failure
shown in figure 67

Figure 69: Gully erosion down the west Flgure 70: Upstream of the meander

Bank just upstream of the slope failure shown shown in flgure 6} note the concrete

In figure 65 rubble rip-rap (sa e ure 68)
EA/V p
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Figure 70: Approximately 300 feet down- Figure 71: Looking downstream from the
stream of Shelton Road looking upstream same vantage point as figure 70

The conditions at the bridge crossing of Shelton Road are a dramatic example of the recent and
potential future negative impacts due to head cutting.

{
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Figure 72: Water line crossing in 2013 Figure 73: 2016 water line undermined
and removed.

-

Figure 75: Approximately 1+ of additional
pile length exposed in 2016
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6.4 EXISTING STREAM CHARACTERISTICS

The stream reach of Lateral J between its confluence with the Wolf River and the Shelton Road
bridge crossing is irregular. There are some irregular meanders located between straight and/or
mildly curving alignments. It is entrenched due to naturally occurring stream processes;
however, the entrenchment has been greatly exacerbated by ongoing head cutting. It is
documented that the stream bottom at its mouth has lowered approximately 6 feet in the past 23
years. The predominate soils types in the bank profile are silty clays with some traces of sand. It
was determined from soils borings that there is an underlying layer of lean firm moist clay.
Below the lean clay layer there is a continuous thick layer of fine to course sand. Occasionally
the lean clay can be observed in the bottom of the stream channel. There are some isolated
seams of sand, gravel or sandstone.

The channel depth varies from 14 feet to 9 feet. The bottom width varies from as wide as 42 feet
in some of the channel bends to as narrow as 16 feet near the bridge crossing. Likewise, the top
width of the channel varies widely — from 75 to 35 feet.

The stream gradient for the lower half of the stream reach is extremely mild, averaging 0.00112
feet/feet. Irregularities in the bottom create a mild pool and riffle affect. There is still active head
cutting occurring in the upper half of the reach and the pools and riffles are more pronounced.
There are sand and silt deposits forming point bars on the inside of the bends in the stream.

Throughout the majority of the reach the stream bank slopes are steep to very steep. Trees and
shrubs along the top banks are the primary vegetation. At various locations along the stream
banks the root systems of the trees have been undercut creating a concave bank slope. There
are ongoing efforts to remove fallen trees from the channel; however, there are areas where
unusual bank erosion has been caused and is occurring due to undercut trees falling into the

channel.

There is an approximately 600 lineal foot section of the west stream bank where active slope
erosion is ongoing. This erosion process occurs when weak vertical planes are created by
downward seepage near the face of the near vertical bank. A crack then appears parallel to the
top of bank along the weakened planes. The thin column of soil then sloughs off into the
channel. The process then repeats itself. The following photo is of an area where the crack has
formed but the column of soil has not yet collapsed into the stream channel. The red arrows
point to either end of the crack. The black arrow and ellipse indicate the location of a sewer
manhole on the waste water treatment plant outfall line.
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SECTION 6.5 PROPOSED STREAM CHARACTERISTICS

The plans for the alterations to the Wolf River Lateral J were developed based upon the
following goals and objectives:

—_

Prevent head cutting from continuing in the future.

Establish a stable bottom gradient though out the reach.

3. Stabilize the stream banks to protect the sanitary sewer outfall line and other
infrastructure from damage due to erosion of the banks.

4. Keep the existing horizontal alignment of the stream.

5. Avoid and minimize, when it is necessary, disturbing the stream bottom.

N

As a part of the design process a hydraulic model of the stream reach using HEC RAS was
developed. The model was used to define the stable stream gradient to be used for design.
Since the stream flows increase as you progress downstream, the model was used to define the
best fit bottom width for a theoretical symmetrical trapezoidal channel section for sub-reaches.
Three bottom widths were used 19.5, 18, and 15.5 feet. The widths decrease as you progress
upstream.

A new stream bottom profile was defined using historic data, the stable stream gradient and the
current stream bottom profile to best locate where “steps” in the flowline alignment should be
placed to make up the 6 feet of vertical drop created by past head cutting. Sheet pile weirs were
set at these locations to create a hard point control of the bottom gradient and channel flow
geometry. The sheet piles are 3/8” thick and will create a “waffle” footprint 12-inches wide. The
tumbling stream flow over the lip of the weir will require protection against bottom scour;
therefore, 50 lineal feet rip rap will be placed on the bottom. Upstream of the weir a pool will be
created in the bottom

Theoretical cross-sections for the entire reach were plotted using the stepped vertical alignment,
the stable stream slope, and the best trapezoidal channel sections. These cross-sections were
examined to determine where the projected bank slope of the ideal channel shape would impact
existing infrastructure. This information was used to define the areas where the stream banks
must be regraded and stabilized. Unless stream hydraulics would not allow it to be used the
stream banks will be stabilized using permanent turf reinforcing mattings planted with a mixture
of native grasses and forbs. In areas where necessary to insure long term stability, such as in
the transitional flow areas just upstream and downstream of the weirs, the banks will be

stabilized with rip rap.

Where there is no threat of ongoing bank erosion undermining existing public and private
infrastructure the banks will not be altered.




SECTION 6.7 HYDROLOGIC DETERMINATIONS

The stream is known to be and acknowledged as a waters of the state; therefore, no additional
hydrologic or jurisdictional reviews or determinations were sought.




SECTION 8.2 SEQUENCING OF EVENTS AND CONSTRUCTION METHODS; AND
SECTION 8.3 EROSION PREVENTION AND SEDIMENT CONTROL.

For this project the two subjects are closely related. No construction equipment will be allowed
to operate in the bottom of the channel. The work will proceed from downstream to upstream.
No work related to the re-grading of the channel banks shall be undertaken until the sheet pile
weir has been installed. The equipment required to drive the sheet piles shall be operated from
the banks of the stream; it shall not be staged from the bottom. Any materials temporarily stored
at the site shall be positioned a minimum of 20 feet from the existing top bank of the stream.

The weather forecast shall be closely monitored during the planning and implementation of the
stream bank grading and stabilization activities. Only the amount of work that can be
undertaken and completed during a forecast period of favorable weather shall be undertaken.

Each phase of the bank stabilization shall be treated as a separate job in that it must be
inspected and found complete before work is begun on the next section of bank to be stabilized.



SECTION 10.3 WATER RESOURCE DEGRADATION
This project will result in a de minimis degradation of water quality for the following reasons:

1. There will be no loss of stream length

2. There will be no loss of in stream habitat. Rather the creation of pools upstream of the
grade control structures will introduce new habitat.

3. The longstanding and ongoing stream stability issues will be resolved.

4. The species composition will not be compromised. The elimination of silt from the stream
that was in the past created both directly and indirectly by the head cutting will enhance
the water quality and coincidently the habitat for any in stream species present.

5. The re-grading and stabilization of the banks using natural grasses and forbs in
combination with a turf reinforcement matting will filter overbanks flows that previously
ran over bare, un-vegetated slopes.

SECTION 11.1, SECTION 11.2 and SECTION 11.3 MITIGATION, RESOURCE VALUE and
MONITORING

The project will curtail the continue loss of stream resource due to the erosion that has been
accelerated and exacerbated by the head cutting. This will result in no net loss of stream
resources, thus there is no adverse impact to mitigate.

SECTION 11.4 PROTECTION MEASURES

The majority of the stream reach traverses land owned by either the Town of Collierville or the
Chickasaw Basin Authority. The remaining property traversed by the stream is Common Open
Space owned by the Raintree Homeowners Association, Inc. A drainage easement of sufficient
width to encompass the stream as it traverses the property will be acquired by the Town of
Collierville. The easement will obligate the Town to safeguard the stream.
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