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HARFORD COUNTY, MARYLAND
220 SOUTH MAIN STREET
BEL AIR, MARYLAND 21014

PH: (410) 638—3210

HARFORD COUNTY DEPARTMENT OF PUBLIC WORKS
WATERSHED PROTECTION & RESTORATION OFFICE
212 SOUTH BOND STREET, 1ST FLOOR
BEL AIR, MARYLAND 21014
CONTACT PERSON: NICK JENKINS
PH: (410) 638—3217 EXT. 1394

HGS, LLC A RES COMPANY
3000 FALLS ROAD, SUITE 300A
BALTIMORE, MD 21211
PH: (713) 520—5400

SWM_SITE ANALYSIS

TOTAL SITE AREA: 9.17 Ac.x

ONSITE DISTURBED AREA: 2.1 Ac.*

ONSITE PROP. IMPERVIOUS AREA: 0.00 Ac.

SWM WATERSHED: BYNUM RUN (02130704) RESERVOIR (#)

@res

HGS, LLC. A RES COMPANY

PROJECT NARRATIVE

THIS PROJECT WILL RESTORE APPROXIMATELY 3,878 LINEAR FEET OF
EXISTING STREAM USING NATURAL CHANNEL DESIGN. THE EXISTING,
DEGRADED AND INCISED CHANNEL WILL BE LIFTED AND RECONNECTED
WITH ITS FLOODPLAIN.

ENVIRONMENTAL INFORMATION

THE FOLLOWING ARE NOT ASSOCIATED WITH THIS PROPERTY:
— FEMA 100-YR FLOODPLAIN
— CHESAPEAKE BAY CRITICAL AREA

TOTAL POLLUTANT LOAD REMOVAL TABLE

CORPORATE | 5367 TELEPHONE ROAD, WARRENTON, VIRGINIA 20187
P:703.393.4844 | F: 703.393.2934

REMOVAL TOTAL NITROGEN | TOTAL PHOSPHOROUS | TOTAL SUSPENDED SOLIDS IMPERVIOUS THIS PROPERTY DOES CONTAIN THE FOLLOWING: WWW.RES.US
RATE REMOVED REMOVED REMOVED ACRE CREDIT — ENDANGERED SPECIES
DESIGNATION (Ibs/yr) (Ibs/yr) (TONS /yr) (Ac.) _
FOREST CONSERVATION EASEMENTS
STREAN S — _ i — EXISTING BMP FACILITIES EROSION AND SEDIMENT CONTROL AS—BUILT CERTIFICATION
RESTORATION ’ — STEEP SLOPES OR ERODIBLE SOILS PLAN #: | HEREBY CERTIFY THAT THE FACILITY SHOWN ON THIS PLAN WAS CONSTRUCTED AS SHOWN ON

— TIDAL / NONTIDAL WETLANDS THE "AS—BUILT” PLANS AND MEETS THE APPROVED PLANS AND SPECIFICATIONS.

RECOMMENDED FOR APPROVAL:

NOT FOR

SIGNATURE
HARFORD COUNTY, DEW CONSTRUCTION
TECHNICAL CONCURRANCE: NAME (PRINT) DATE
PE NO. EXPIRATION DATE

S L LU LR SR R o) CERTIFY MEANS TO STATE OR DECLAM A PROFESSIONAL OPINION BASED UPON ONSITE INSPECTIONS

APPROVED:

HARFORD SOIL CONSERVATION DISTRICT

AND MATERIAL TESTS WHICH ARE CONDUCTED DURING CONSTRUCTION. THE ONSITE INSPECTION AND
MATERIAL TESTS ARE THOSE INSPECTIONS AND TESTS DEEMED SUFFICIENT AND APPROPRIATE BY
COMMONLY ACCEPTED ENGINEERED STANDARDS. CERTIFY DOES NOT MEAN IMPLY A GUARANTEE BY
THE ENGINEER NOR DOES AN ENGINEER'S CERTIFICATION RELIEVE ANY OTHER PARTY FROM MEETING
REQUIREMENTS IMPOSED BY CONTRACT, EMPLOYMENT, OR OTHER MEANS, INCLUDING MEETING
COMMONLY ACCEPTED INDUSTRY PRACTICES.

| hereby certify that these documents were
prepared or approved by me, and that | am
a duly licensed professional engineer under
the laws of the state of Maryland.

License Number: 52852

Expiration Date: 6-14-2022
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' . RIPRAP the laws of the state of Maryland. PROJECT NO.: 6776
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SEE SEE
GRADING GRADING
SMEETS RIFFLE BANKFULL WIDTH SHEETS

15-22 CENTERLINE~_ 15-22
— B B

R

T\ MAX RIFFLE DEPTH
TEHIETNR ==
El=IE=T e ==
= TN A A Y =T

[[=[|:RIFFLE BOTTOM WIDTH ="

RIFFLE CROSS-SECTION GEOMETRY
A'SI:EIL\’STETR'}'ONE RFFLE | oy mppie |B-CENTERLINE|  RIFFLE
REACH STATON | BOTTOM OF | BOTTOM DEPTH OFFSETTO | BANKFULL
BANK WIDTH el TOP OF BANK |  WIDTH
i T 7 D
REACH 1 | 10+00-11+13 16 32 0.55 28 56
REACH 2A | 11+13-23+73 2.0 40 06 32 6.4
REACH 2B | 24+20-29+86 2.0 40 06 32 6.4
REACH3 | 29+86-31+96 2.0 40 07 36 72
REACH4 | 31+96-40+49 23 45 08 41 8.2
UT1 | 100+00-101+98 09 18 0.25 14 28
UT2 | 200+00-201+22 0.9 18 0.25 14 28
UT3 | 300+00-302+85 16 3.2 055 28 56
Outfall Swale | 400+00400+36 09 18 0.25 14 28

*REACH PROFILE DATA SHALL BE USED TO DETERMINE DEPTH AT SPECIFIC STATIONS.

@

RIFFLE CROSS-SECTION GEOMETRY

NOT TO SCALE

SEE SEE
GRADING GRADING
SHEETS POOL BANKFULL WIDTH SHEETS
15-22 15-22
_— CENTERLINE
e : i BT
| — T I
AL IR0
T MAX POOL ===
—_m:m:m:_ DEPTH J:m:m;| |
T S
TN e A—=] ==
SIS, o s SIS
INNER BANK f'ﬂﬁﬁﬁ[ﬁﬂﬁﬂﬁlﬁﬁﬁl OUTER BANK
~POOL BOTTOM WIDTH!
r (N} IT'umngmEmy -
POOL CROSS-SECTION GEOMETRY
A CENTERUNE|  POOL | B-CENTERLINE C-CENTERLINE[ 50/
oFrSETT0 | Botrom | OFFSETTO | MAXPOOL | OFFSETTO |t -co
REACH STATION TOP OF INNER|  DEPTH TOP OUTER
OUTER BANK | WIDTH WIDTH
s . BANK FT) BANK et
(FD (FT
REACH1 | 10+00-11+13 0.6 0.6 41 11 2.8 6.9
REACH 2A | 11+13-23+73 0.8 0.8 45 12 3.2 7.7
REACH 2B | 24+20-29+86 0.8 0.8 45 12 3.2 7.7
REACH3 | 29+86-31+96 0.8 0.8 5.1 14 3.6 8.7
REACH4 | 31+96-40+49 0.9 0.9 5.7 15 41 9.8
UT1 | 100+00-101+98 0.4 0.4 19 0.5 14 3.3
UT2 | 200+00-201+22 0.4 0.4 19 0.5 14 3.3
UT3 | 300+00-302+85 0.6 0.6 41 11 2.8 6.9
Outfall Swale | 400+00-400+36 0.4 0.4 19 0.5 14 3.3

*REACH PROFILE DATA SHALL BE USED TO DETERMINE DEPTH AT SPECIF

IC STATIONS.

NOT TO SCALE

@POOL CROSS-SECTION GEOMETRY

BANKFULL WIDTH*
BASEFLOW WIDTH*

REFER TO PLANTING/ESC
PLAN FOR VEGETATION,
SEEDING, & MATTING
REQUIREMENTS

DESIGN BANK ANGLE TO BE
GRADED PRIOR TO INSTALLATION
OF RIFFLE STONE. STONE
SHOULD BE INSTALLED TO
COVER FIBER MATTING AND ACT
AS TOE PROTECTION

GLIDE SLOPE
VARIES, SEE
PROFILE

LARGER STONE FOR GRADE
CONTROL OF RIFFLE HEAD
PER STRUCTURE TABLE, IF
APPLICABLE

I’-0" .
i |
. | 2-Ply Membrane Waterproofing [[F----4-- T —
*4Mje 10" o 2-*6 bars 2 (max.) 16 in. min, width centfered R R v ¥ ¥ ¥ TR
E\‘ / . Oﬂ iOTn T . 2 a ."I a2 A 1 a a A A a a a a a a -.‘Q—. ‘{
2"cl, , i I
See Bar Lap Chart—— T 27l | ] [ /é — *4 (Maximum sgocing between these and *6's ’ | L
Constr, Jt. with nomindl | shall be I"-6"%,add *4's as necessary). Splice at mid heiaht and Indicate rebar at L—Slope to follow invert grade.
4"x2" Key (TyD.)ﬂ X I/Y\ I _ /_ Dampproof /—|26’E>|n>1,inM$/rinctl)’:r$n(?ygc;T?SBrloc%feipgsholI egoxy coat mesg bars. set distance. E
Trlongl__llor Key for future S A overlop bottom layer by 2%. .7_ ¥ Culvert to be built to grade when
extension. (See Table) B e f minimum depth of fill af headwall
Top slab = is less than 9 in.
2-#6 DETAIL OF TOP SLAB
N N WHEN CULVERT IS BULLT TO GRADE *
HEADWALL SECTION S —* [Ce c/c = & ¢/c straight bars. See appropriate
Scale:lo=1"-0" © - ) bar lap chart
! v — v - = = =
SEE SWALE TOP OF BANK WIDTH SEE 9, ’ - .Y . ) . . ) ] ]
GRADING GRADING i 2 X = =T Id
CENTERLINE—\ '\l ’\, .—[ﬁ__ il 2 __ca0 Note I, r_{_ £ 1]
IR Ird & 16"
Triangular Key for future TRIANGULAR KEY b ([ N 1 divata - =
COIR FIBER L extension. (See Table) DETAL 2w |b S—Optiond £ S8 Bragy e w2 i |
MATTING e - 3 Ue TAIL = Constr. Joint 2 ol
ﬁMﬁMﬁ_ mMﬁMﬁm? — ie I~ See Note 6. =1 Bl
T == 7 — [ H—* e o/ v @ c/c—H
=EIEIE MZMZ._”" Bottom slab M ) _
ﬁ@ﬁ Mﬁ@l;l I 3-#p j = Z =T = Span 5 —
STONE DEPTH L b I Ll < ek Iz fop of bottom sid tobe
:'Emélﬁg”— T —TT— |:|||E|:||_:I 5 #4's (Mox.lspgcing befwciep these and *6's L ]| Constr. Joint L GIRH, DEESE TSR M2 : ]
TITl SWALE BOTTO.M—V.\{I.QTH”:II < £ shall be I'-6" ¢/¢c, add *4’s as necessary.) M/2 I
MRl == 3-4g ¢/, -Slope as steep as ground will allow. | RS S S S RS RS RS RS RS RS RS RS RS VRS T RS T RS RS 7,
_\ @’2 o a0l Bt It imate Invert Elevation et b R ST L IR0 b L
— =4 A__|_L o after siltation. |
- #4 70 I'-6" v v - v v v v v - -
DRAINAGE SWALE CROSS-SECTION GEOMETRY ° o Tror 5
Face of Headwall s y A A . . .
|I_6[I G 0/2 ! :
SWALE SWALE TOP UPSTREAM | DOWNSTREAM © . -
1 I YRZ | | 1 3 »
SWALE | LENGTH | BOTTOM D'\é/;)T(H OF BANK STE(F),.'\F'E TIE-IN TIE-IN Skew Angle TOE WALL SECTION Less than 127 3" | 17, - HOCH PR R VOIS See appropriate
# (FT) WIDTH WIDTH ELEVATION ELEVATION - - TRTY 12" to 18" 47 | o ol . - bar lap chart
(FT) (FT) Scales/y""=1'-0 I.Box Culvert shall be designed as a rigid frame.
(FT) (FT) (FT) (FT) Zcp_ of Culvert 8" and over | &7 | 3 2.Reinforcing in bottom slab same as top slab TYPICAL SECTION
ane ove except for any longitudindl steel added when 1.1f bottom slab exceeds 18" in thickness, longitudinal bars shall
1 0.3 3 0.5 depth of fill on top slab Is 2'-0" or less. chis M b 10" i, b
' ' w 3 :;ﬂllln'F:)Lr{]"&ijuhc;fnkorfeggrgf,rg[dbeewq,lﬁs Tsop(?seél l(;ls sl 8. Cong;reTe cover sha!! be increased from the cover indicated in
d : X s e typical section o 4" clear for all surfaces with direct exposure
Notes: 5. Design is valid for live load surcharge with o maximum spacing of I™-6" c/c; except for any to salt water
l.When skew angle of box culvert is less ) g ge- additional steel that may be required when depth of :

NOTE: STONE BOTTOM SHALL CONSIST OF RIFFLE MATERIAL WITH A GREATER PERCENTAGE
OF FINES AND NO CLASS 1. SEE SHEET 25 DETAIL 3 FOR RIFFLE MIX TABLE.

4

DRAINAGE SWALE

NOT TO SCALE

If minimum clearance exceeds 6 in., then an additional

mat of epoxy coated 6 x 6 - W2.9 x W2.9 welded wire

fabric shall be placed 3 in.clear from finished top of the

slab for full length and width of culvert. > | &
Yy’

25" min. cl.— |

rNote : A
| When depth of fill over fop slab is equal to or less than 2'-0"

longitudinal bars in the bottom of the top slab shall be

e c/c +. Ml other longitudinal bars fo be *4 e I'-6" c/c +.

than 70° see main box culvert sheets
for additional reinforcing steel.
(See Above)
2.Normal box culvert reinforcing steel
not shown.
3.Maximum height of headwall is 4'-6"
see main box culvert sheets for
added reinforcing steel if this
height is exceeded.
4.All keys are nominal size.

APPROVAL

£.5 Fadren DIRECTOR
OFFICE OF STRUCTURES

DATE: 10/ 0972007

VERSION

[.0

STATE OF MARYLAND
DEPARTMENT OF TRANSPORTATION
STATE HIGHWAY ADMINISTRATION
OFFICE OF STRUCTURES

BOX CULVERT
HEADWALL AND TOEWALL DETAILS

—Slope to follow crown
£ and grade of roadway.

-Epoxy coat these bars.

I
Top Slab |
Thickness v
1

Top Slab
Thickness —
+ 0", {

HEAD OF RIFFLE

RIFFLE
STONE
DEPTH, D'

MAX. RIFFLE
DEPTH*

IF FILL IS REQUIRED TO
BRING UP SUBGRADE,
COMPACT SOIL
UTILIZING TRACKED
EQUIPMENT.

CROSS SECTION

NOT TO SCALE

6" OF COBBLE/ GRAVEL
OVERLAY WASHED INTO
RIFFLE MATERIAL; US
NATIVE/SALAVAGED
MATERIAL IF AVAILABLE.

RUN OFF SLOPE
VARIES, SEE PROFILE

TAIL OF
RIFFLE

RIFFLE MATERIAL
PROFILE
NOT TO SCALE

STRUCTURE TABLE

RIFFLE STONE

DEPTH. D STONE SIZE

(L, W, H)

MIN. GRADE CONTROL

REACH X

CONSTRUCTED RIFFLE

REACH X RIFFLE MATERIAL REACH X RIFFLE MATERIAL

MATERIAL (ggg) PERCENT MATERIAL (ggg) PERCENT
ROCK ROCK
ROCK ROCK
ROCK ROCK
ROCK ROCK
ROCK ROCK
ROCK ROCK

SOIU/SAND SOIU/SAND

*NOTE: SEE RIFFLE CROSS-SECTION

3

NOT TO SCALE GEOMETRY TABLE FOR CHANNEL DIMENSIONS

CULVERT NOTES:

1.  STANDARD DETAIL FOR DESIGN PURPOSES ONLY,
MANUFACTURER TO PROVIDE CONSTRUCTION
SPECS AND SHOP DRAWINGS PER MDSHA
STANDARD DESIGN.

2. SEE SHEET 19 FOR PROFILE AND SHEET 24 FOR
CROSS-SECTION.

3. CONTRACTOR SHALL HAVE SOIL BORINGS AND
BEARING CAPACITY TESTS COMPLETED BY A
LICENSED GEOTECHNICAL ENGINEER AT THE
LOCATION OF THE PROPOSED CULVERT TWO (2)
WEEKS IN ADVANCE OF CONSTRUCTION
REACHING THE AREA SO THAT THE ENGINEER
CAN CONFIRM THE SPECIFIED MUD MAT IS
NECESSARY. ADEQUATE ACCESS TO THE
LOCATION WILL NEED TO BE PROVIDED IN
ADVANCE OF THE TESTING.

* FOR OFFICE USE ONLY -+

fill on ftop slab is 2'-0" or less. APPROVAL

5.1f piles are used; bottom slab shall be
increased 9" in thickness and piles shall
be equally spaced in the transverse
direction as well as equally spaced in

OFFICE OF STRUCTURES

DATE: [0/09/ 2007

£.5 s RECTOR

the longitudinal direction. VERSION

b.If rise exceeds 10'-0", this bar may be
lapped at mid height at Contractors

option. 1.0

DETAIL NO. BC-10I

SHEET_| _OF_|

STATE OF MARYLAND

DEPARTMENT OF TRANSPORTATION

STATE HIGHWAY ADMINISTRATION
OFFICE OF STRUCTURES

TYPICAL SECTION FOR
SINGLE BOX CULVERT

DETAIL NO. BC-40I

SHEET | _oF |

BA

BASEFLOW ELEVATION

SETBACK, A'—‘

BOTTOM OF BANK

M
MIN 2' FOOTER
STONE DEPTH  L—

FREE DRAINING BACKFILL
COMPOSED OF GRAVEL
(MAX. 5% FINES)

NON-WOVEN
GEOTEXTILE
FABRIC

~__IMBRICATED STONE PER
STONE SIZING TABLE

NOT TO SCALE

@IMBRICATED STONE TOE

NOTES:
1. SURVEY COMPLETED BY G.W. STEPHENS IN JANUARY 2020.
1" CONTOUR INTERVAL.
2. TOPOGRAPHY AND LINEWORK OUTSIDE THE SURVEY LIMITS
IS BASED UPON AVAILABLE GIS DATA. 2' CONTOUR INTERVAL.
3. WETLAND DELINEATION PERFORMED BY RES WITHIN THE
PROJECT AREA IN NOVEMBER, 2019.
4. REFER TO NOTES SHEET 2 FOR COMPLETE NOTES.

B i

HGS, LLC. A RES COMPANY

5367 TELEPHONE ROAD
WARRENTON, VIRGINIA 20187
P: 703.393.4844 | F: 703.393.2934

WWW.RES.US

License

CONSTRUCTION

| hereby certify that these documents were
prepared or approved by me, and that | am
a duly licensed professional engineer under

the laws of the state of Maryland.

Expiration Date:

HARFORD COUNTY, MARYLAND

NOT FOR

C. MILTON WRIGHT HIGH SCHOOL
STREAM RESTORATION

STREAM DETAILS

REVISION NO.| DATE

DESCRIPTION SCALE: SEE SCALE BAR

DESIGN BY: BW

DRAWN BY: AM/JC/BW

CHECKED BY: BW

PROJECT NO.: 6776

Number: 52852

DATE: 6/8/2020

6—14-2022

of 50
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BANKFULL WIDTH*

~—— BASEFLOW WIDTH*

VANE ARM

‘ —  LENGTH, A'

GEOTEXTILE

TFABRIC

BANKFULL WIDTH*

CENTERLINE—\

COIR MATTING\

BANKFULL ELEVATION

THALWEG OFFSET, B' A

RIFFLE MIX TO BACKFILL

HEADER
LOG

MAX POOL
DEPTH*

AGAINST FOOTER LOG

SILL ROCKS TO BE
INSTALLED BELOW
THE GROUND
SURFACE; SILL
ROCKS MAY BE \

PROPOSED RIFFLE

OFFSET

FOOTER LOG

SECTIONA - A’

NOT TO SCALE

BANKFULL ELEVATION

VANE ARM LENGTH, A’

FLAT ANGLE TO
REMAIN IN BACK
FILL AREA

RIFFLE SUBSTATE BACKFILL

FOOTER LOGS AS

NECESSARY FOR STABILITY
OF HEADER LOG

LOG VANE TO TIE INTO

BANK AT

APPROXIMATELY 3
BANKFULL ELEVATION; D'
ABOVE INVERT

3

REPLACED BY LOG

/ SUBSTRATE | | —————

MINIMUM OF 3' OF LOG BURIED
INTO STREAM BANK

CUT OFF SILL-
‘ ‘ ‘ ~_/ ENGINEER
E—— ‘ iﬁ'gp:tf GROUND STRUCTURE INVERT RIFFLE MIX TO BE PLACED
- ELEVATION FOOTER LOG ALONG LOG FOOTER TO PROPOSED INVERT
| MINIMUM OF 3' OF LOG BURIED BOTTOM OF CHANNEL OF STREAM BED
INTO STREAM CHANNEL SECTIONB - B'
| NOT TO SCALE
@
NOT TO SCALE
STRUCTURE TABLE
, , VANE ARM TIE-IN CUT OFF SILL LENGTH, | MIN.LOG DIAMETER | CUT OFF SILL STONE | CUT OFF SILL STONE | CUT OFF SILL STONE
REACH STRUCTURE # STATION INVERT ELEV. VANE ARM LENGTH, A'| LOG LENGTH (FT) THALWEG OFFSET, B HEIGHT. D" - IN) HEIGHT (A) DEPTH (B) LENGTH (€}
STRUCTURE #

TO BE COMPLETED WITH FINAL DESIGN

LOG VANE

1 NOT TO SCALE

*NOTE: SEE CROSS-SECTION GEOMETRY TABLE FOR CHANNEL DIMENSIONS AND
SLOPES.

1

2
3.
4

NOTES:
SURVEY COMPLETED BY G.W. STEPHENS IN JANUARY 2020.

1" CONTOUR INTERVAL.

. TOPOGRAPHY AND LINEWORK OUTSIDE THE SURVEY LIMITS
IS BASED UPON AVAILABLE GIS DATA. 2' CONTOUR INTERVAL.
WETLAND DELINEATION PERFORMED BY RES WITHIN THE

PROJECT AREA IN NOVEMBER, 2019.

. REFER TO NOTES SHEET 2 FOR COMPLETE NOTES.

B i

HGS, LLC. ARES COMPANY
5367 TELEPHONE ROAD

| NOT FOR

| hereby certify that these documents

the laws of the state of Maryland.

WARRENTON, VIRGINIA 20187 License Number: 52852

P: 703.393.4844 | F: 703.393.2934

WWW.RES.US

Expiration Date: 6—14—-2022

CONSTRUCTION

prepared or approved by me, and that | am
a duly licensed professional engineer under

HARFORD COUNTY, MARYLAND

C. MILTON WRIGHT HIGH SCHOOL
STREAM RESTORATION

STREAM DETAILS

REVISION NO.

DATE DESCRIPTION

SCALE: SEE SCALE BAR

DESIGN BY: BW

were

DRAWN BY: AM/JC/BW

CHECKED BY: BW

PROJECT NO.: 6776

DATE: 6/8/2020
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FLOODPLAIN/BANKFULL BENCH

= __——
=

’— BANKFULL WIDTH

—
d

PROPOSED .
CHANNEL (TYP.) FROM TOP SECTION A-A'
OF BANK NOT TO SCALE

UPSTREAM RIFFLE

UPSTREAM
FLOODPLAIN
LOG

BOTTOM OF

o/

EX. ABANDONED
CHANNEL OR
PROPOSED

. g WETLAND
w —
z= v
Z0 <
I <
© 4
L
>
5
PROPOSED
BANKFULL
CHANNEL
DOWNSTREAM
FLOODPLAIN

LOG

DOWNSTREAM RIFFLE

PLAN VIEW

NOT TO SCALE

@

PROPOSED GRADE (TYP.)

—
\ TOP OF LOG SHALL BE BURIED MIN. 3"

BELOW SURFACE TO ALLOW FOR
TOPSOIL AND SEEDING

FLOODPLAIN LOG

NOT TO SCALE

DOWNSTREAM MIN. 3" OF
FLOODPLAIN K ELOW COVER

EX. GRADE OF
ADAJACENT

FLOODPLAIN PR. GRADE FOR

WETLAND CELL

USE ADDITIONAL STACKED \ UPSTREAM
OFFSET LOGS AS NEEDED TO SECTION B-B' - WETLAND CELL FLOODPLAIN
COVER ENTIRE GRADE NOTTO SCALE L0G
CHANGE

DOWNSTREAM
FLOODPLAIN OVERBANK FLOW
PR. FLOODPLAIN/ LOG -\ MIN. 3" OF COVER

BANKFULL BENCH OVER LOGS

PR. GRADE FOR ABANDONED
CHANNEL TO REMAIN

EX. GRADE OF
ABANDONED CHANNEL

\_

UPSTREAM

USE ADDITIONAL STACKED

OFFSET LOGS AS NEEDED TO SECTION B-B' - ABANDONED OXBOW FLOODPLAIN
COVER ENTIRE GRADE NOT TO SCALE LOG

CHANGE

PR. GRADE FOR FILL

OVERBANK FLOW
/ PERCHED WETLAND

DOWNSTREAM

MIN. 3" OF COVER
FLOODPLAIN LOG

‘ OVER LOGS

PR. FLOODPLAIN/
BANKFULL BENCH

EX. GRADE OF
ABANDONED CHANNEL

\— UPSTREAM
FLOODPLAIN LOG

SECTION B-B' - FILLED OXBOW

NOT TO SCALE

NOTES:

1. BURIED LOGS MAY BE PLACED IN SINGLE OR MULTIPLE CONFIGURATIONS BASED ON SITE
CONDITIONS, DESIGN CONSIDERATIONS, AND/OR AVAILABLE MATERIAL.

2. ALONGER SILL MAY BE ACHIEVED, WHERE A SINGLE LOG OF SUFFICIENT LENGTH NOT BE
AVAILABLE, BY OVERLAPPING PARALLEL LOGS BY A MINIMUM OF 2 FEET.

3. LOGS SHOULD BE PLACED PERPENDICULAR TO PROJECTED OVERBANK FLOWPATHS.

4. WHERE MULTIPLE BURIED LOGS ARE UTILIZED, THE LOGS SHOULD MAKE SECURE CONTACT
WITH ONE ANOTHER.

5. REFER TO PLANTING AND/OR ESC PLAN FOR VEGETATION, SEEDING, AND MATTING
REQUIREMENTS

NOTES:
1. SURVEY COMPLETED BY G.W. STEPHENS IN JANUARY 2020.
1" CONTOUR INTERVAL.
2. TOPOGRAPHY AND LINEWORK OUTSIDE THE SURVEY LIMITS
IS BASED UPON AVAILABLE GIS DATA. 2' CONTOUR INTERVAL.
3. WETLAND DELINEATION PERFORMED BY RES WITHIN THE
PROJECT AREA IN NOVEMBER, 2019.
4. REFER TO NOTES SHEET 2 FOR COMPLETE NOTES.

HGS, LLC. A RES COMPANY

5367 TELEPHONE ROAD
WARRENTON, VIRGINIA 20187
P: 703.393.4844 | F: 703.393.2934

WWW.RES.US

B i

NOT FOR

| hereby certify that these documents were
prepared or approved by me, and that | am
a duly licensed professional engineer under

the laws of the state of Maryland.

License Number: 52852
Expiration Date: 6—14—-2022

CONSTRUCTION

HARFORD COUNTY, MARYLAND

C. MILTON WRIGHT HIGH SCHOOL
STREAM RESTORATION

STREAM DETAILS

REVISION NO.| DATE DESCRIPTION SCALE: SEE SCALE BAR

DESIGN BY: BW
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CHECKED BY: BW
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l BANKFULL WIDTH*
RIFFLE BOTTOM WIDTH*

SHORT VANE ARM
TIE-IN

SEE GRADING

FIRST CUT OFF SILL PLAN FOR SLOPEN 1

SHORT VANE ARM LENGTH, C'

VANE ARM
HEADER ROCK

INVERT HEADER
ROCK

|

PROPOSED RIFFLE

SUBSTRATE
FLOW

STONE SHALL BE - %
INVERT PLACED ON FOOTER
l— WIDTH, =] INVERT ROCKS SHOULD BANKFULL WIDTH* OR FOOTER
A ,— BE LEVEL OR SLOPING RIFFLE BOTTOM SUPPORT ROCK TN
SHORT o DOWNSTREAM. " WIDTH" o SROPOSED INVERT ﬁr
LENGTH. C k =T\ INVERT WIDTH, %\/o = OF STREAMBED ~ _—=— sy EXISTING
! "z BLAN FOR VEGETATION. il A <<\(’<’ (=l ‘E T 11T | =T T T =T e | o (s GROUND OR FILL
" PLAN FOR VEGETATION, =1l Sl SN N T e T T T T
CUT OFF SILL PLACED A L‘ SEEDING, & MATTING _M_Mm 5 é_m_ ALL ROCK AND DEBRIS FOOTER | VoID SPACES SHALL BE
)% REQUIREMENTS =1 e SHALL BE REMOVED FROM ROCKS | CHINKED WITH GRADATION COMPACTED FILL OR CLAY
UPSTREAM SIDE OF A A 1= 2 3 4 = CONTACT POINTS FROM LARGER STONES USING COMPACTION EQUIPMENT.
géggé\]RDl\fICAUT_AR TO s -y A= BETWEEN HEADER AND FIRST TO SMALLER NON-WOVEN SAND, GRAVEL, OR OTHER
BANK A L I FOOTER ROCK STONES IN FINAL VOIDS GEOTEXTILE FABRIC; SZ'QSL PARTICLES SHALL NOT BE
NOTE: SEAMS OF HEADER —||=] — _|| TERRATEX NO6 OR
ROCK SHALL NOT ALIGN BACKFILL VANE ARM | = BACKFILL VANE ARM WITH EQUAL
. SPLASH WITH SEAMS OF FOOTER WITH PROPOSED 4 P e D RIFFLE
CUT OFF SILL ROCK ROCKS RIFFLE SUBSTRATE  gTRUGTURE FOOTER ROCK SECTIONC - C'
LENGTH, E' © S%\I/:(E;'TI'I ON A - A NOT TO SCALE
VANE ARM NOT TO SCALE
(Q) LENGTH,
' MINIMUM 0.3' TOP
SOIL COVER ON
VANE ARM
LONG VANE ARM HEADER ROCK CUT OFF SILL
~—__ CHANNEL TIEAIN
® CENTERLINE
INNER BANK | . | CUT OFF SILL
\ ‘ BANKFULL |WIDTH LENGTH, E° CUT OFF
SILL
HHHHHI HHIHI(IHHHIH H||HHHHIHHM(IHHH O
INNER BAN SILL ROCKS TO BE S TR —|| = =1 |—| ==
INSTALLED WITH o — —
MINIMUM OF 0.3' TOP MAXIMUM T m:ﬂ: | |:m:| ==
SOIL COVER, TYP.; SILL POOL —|_ | |:m:m:m:m:mzﬂ
ROCKS MAY BE DEPTH* e | | | ] e e f e
REPLACED BY LOG IF || === Jd=EEIEEEIET=
APPROVED BY ENGINEER —m:| === | = =l = ===
THALWEG / \ = === gy =l ==
OFFSET.B !. REFER TO PLANTING PLAN FOR | |m| | |m| | |m| | |m| | |mmm_$ I_EMEMEMEMEMEMEMEM
/
S \ A 0 VEGETATION, SEEDING, AND FOOTER ROCK
Q CUT OFF SILL <~ MATTING REQUIREMENTS 1
. N 1 OF FOOTER ROCK MUST BE
/ LENGTH, E SECTIOND-D | BELOW MAX POOL ELEVATION. IF
@) ALL ROCK AND DEBRIS SHALL NOT TO SCALE LESS, AN ADDITIONAL OR LARGER
BE REMOVED FROM CONTACT LONG VANE ARM FOOTER ROCK MUST BE
POINTS BETWEEN HEADER AND TIEIN: PLACE LAST INSTALLED.
CENTER LIN OUTER BANK FOOTER LOG ROCK,SO FLUSH
WITH GRADING
LONG VANE ARM LENGTH, C'
PLAN VIEW INVERT HEADER SEE GRADING PLAN
PROPOSED RIFFLE ROCK VANE ARM FOR SLOPE
NOT TO SCALE SUBSTRATE KB HEADER ROCK a2 =
T FIRST CUT OFF SILL BACKFILL VANE ARM WITH
STONE SHALL BE COMPACT SOIL OR SOIL AND
PLACED ON FOOTER OR VANE ARMS SHALL BE ROCK MIX (USE COMPACTION
FOOTER SUPPORT ROCK SLOPING UP TO THE EQUIPMENT) TO BUILD FLAT
LEGEND Sy Il » ;‘g&ﬁg;’;i&'ﬁgf& AREA BETWEEN ROCK AND
== , FOOTER ROCKS STREAM BANK FOR WATER
)  STAKEOUT POINT mmmmmm GEOTEXTILE ’. SLOPING UPSTREAM FLOW AREA.
: RABRIG msilnlISIEISII 7 PROPOSED INVERT OR DOWRSTREAN

Q HEADER ROCK
—
FOOTER ROCK i
—

-

|
CHINKING MATERIAL

FOOTER
SUPPORT ROCK

EXISTING
GROUND OR FILL

COMPACTED FILL OR CLAY
USING COMPACTION EQUIPMENT.

NON-WOVEN
GEOTEXTILE FABRIC;

VOID SPACES SHALL BE CHINKED
WITH GRADATION FROM LARGER
STONES FIRST TO SMALLER

OF STREAMBED

3 OF FOOTER ROCK MUST BE
BELOW MAX POOL ELEVATION. IF
LESS, AN ADDITIONAL OR LARGER

MINIMUM OF 1'
OVERHANG ON
FOOTER ROCK

DESIGN BANK
SLOPE

IF MORE THAN 4 OF HEADER

*NOTE: SEE CROSS-SECTION GEOMETRY TABLE FOR CHANNEL L e O T o7 BE TERRATEX NO6 OR STONES IN FINAL VOIDS FOOTER ROCK MUST BE SPLASH ROCK SHALL BE IS OFF OF FOOTER ROCK
DIMENSIONS AND SLOPES. USED EQUAL ' INSTALLED IF FOOTER ADDITIONAL SUPPORT
' SECTION B - B' ROCK IS KEYED INTO ROCKS MUST BE USED TO
STREAM CHANNEL LESS STABILIZE HEADER ROCK
NOT TO SCALE THAN 2. IF ADDITIONAL
FOOTER IS INSTALLED
SPLASH ROCK IS NOT T 1
NECESSARY Lerorosen N\ _jeFioomerroouusTee,
ROCK CROSS-VANE STRUCTURE TABLE LESS, AN ADDITIONAL OR LARGER
FOOTER ROCK MUST BE
INSTALLED.
INVERT |INVERT| THALWEG | ANE ARM | VANE ARM TIE-| CUTOFF | ook ROCK ROCK
REACH |STRUCTURE #| STATION |\viorii ol ELEV. |OFFSET, B e © INHEIGHT LENSG”'_I'LH = [HEIGHT (4) | DEPTH (B) |LENGTH (C)
LONG |SHORT| LONG | SHORT SECTION E - E'
NOT TO SCALE
1 NOT TO SCALE
NOTES, HARFORD COUNTY, MARYLAND
1. SURVEY COMPLETED BY G.W. STEPHENS IN JANUARY 2020. y
1' CONTOUR INTERVAL.
2. TOPOGRAPHY AND LINEWORK OUTSIDE THE SURVEY LIMITS -\
IS BASED UPON AVAILABLE GIS DATA. 2' CONTOUR INTERVAL. C. MILTON WRIGHT HIGH SCHOOL
3. WETLAND DELINEATION PERFORMED BY RES WITHIN THE O O
PROJECT AREA IN NOVEMBER, 2019. N T F R STREAM RESTORATION
4. REFER TO NOTES SHEET 2 FOR COMPLETE NOTES. CONSTRUCTION STREAM DETAILS
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FOOTER LOG*
(TYP. 2x WOOD
TOE WIDTH)

LIVE LIFTS
LOG W/ ROOTWAD

WOODY DEBRIS

AND SOIL FILL

TO FILL SMALL {
VOIDS o

STREAM CENTERLINE

5 UPSTREAM RIFFLE
FILLER LOGS TO ;
FILL LARG S / / WOOD TOE WIDTH, C'
VOIDS v
3 oomer SECTION A - A'
/ / [ NOT TO SCALE
< VAR
'é; ER ' . NOTES:
IS / ey *FOOTER LOGS ARE OPTIONAL IF SOIL CAN BE COMPACTED TO FORM A SOLID BED FOR LOGS. IF SLUMPING, SETTLING, OR UNDERCUTTING IS A CONCERN, USE FOOTER LOGS.
~J N > VR 1. ROOTWADS SHALL BE TOUCHING OR OVERLAPPING SO THAT THERE ARE NO GAPS ALONG THE FACE OF THE REVETMENT.
X i = -3 2. FILLER LOGS SHALL BE ANY SCRAP LOGS NOT USED FOR ROOTWADS AND TIGHTLY FITTED IN TO HOLD THE ROOTWADS IN PLACE. USE WOODY DEBRIS AND SOIL TO FILL SMALLER VOID
S E=s = S SPACES.
LSS \ =2 3. THE WOODY DEBRIS AND SOIL FILL SHALL BE COMPACTED WITH EXCAVATOR BUCKET IN THE VOIDS AROUND THE LOGS AND ON TOP OF THE WOOD TOE LAYER TO PROVIDE AN EVEN
‘- HeE — PROPOSED SURFACE FOR THE BOTTOM SOIL LIFT.
‘ 5 o BANKFULL 4. THE SOIL USED FOR LIVE LIFTS SHALL BE FREE OF STICKS, ROOTS, AND ROCKS LARGER THAN GRAVEL. THIS SOIL SHALL CONTAIN NO LESS THAN 50% TOPSOIL.
X ) CHANNEL 5. IF ONLY ONE (1) LIFT IS SPECIFIED PER REVETMENT, COIR 700 MAY BE USED AND LIFT SHOULD MATCH CHANNEL GEOMETRY. IF MULTIPLE LIFTS ARE SPECIFIED ALL LIFTS SHALL USE COIR
‘ DOWNSTREAM 1000 OR ALTERNATIVE MATERIAL AS APPROVED BY ENGINEER.
‘ [ RIFRLE 6. IF LIFTS ARE COMPLETED DURING GROWING SEASON WHEN LIVE BRANCHES ARE NOT AVAILABLE, USE HIGH DENSITY LIVE STAKING DURING THE FOLLOWING DORMANT SEASON. LIVE
2 ) . BRANCHES SHALL BE OF THE SAME SPECIES SPECIFIED FOR LIVE STAKES OR ALTERNATIVE AS APPROVED BY THE ONSITE ENGINEER. FOLLOW SEEDING AND PLANTING SCHEDULE
& ) PROVIDED IN THE PLANS.
N 7. THE OVERALL SLOPE CREATED BY THE WOOD TOE AND LIVE LIFTS SHALL MATCH THE PROPOSED CROSS SECTION SHAPE FOR THE OUTER BANK OF THE PROPOSED POOL.
S = 8. THE SURFACE SHALL BE FINISHED TO A SMOOTH AND COMPACT SURFACE IN ACCORDANCE WITH THE ELEVATIONS, GRADES, AND/OR CROSS-SECTIONS SHOWN IN THE PLANS.
¢ Z ) 9. REDRESSING OF CHANNEL, BENCHES, AND FLOODPLAIN WILL LIKELY BE REQUIRED FOLLOWING INSTALLATION OF THIS STRUCTURE AND SHALL BE CONSIDERED INCIDENTAL TO
v CONSTRUCTION. ADDITIONAL ROOTWADS OR RIPRAP MAY BE USED TO ADDRESS AREAS OF CONCERN FOR EROSION, ESPECIALLY AT THE ENDS OF THIS STRUCTURE.
d
) ’6) SIS STRUCTURE TABLE
/ ' REACH START STATION | END STATION LIFT SETBACK, A LIFT HEIGHT, B' NUMBER OF LIFTS WOOD TOE WIDTH, C' WOOD TOE OFFSET~, D' WOOD TOE HEIGHT, E

BANKFULL WIDTH

CENTERLINE—\

LIFT SETBACK, A'

POOL OUTER BEND ANCHOR MATTING
SIDE SLOPE IN 6" TRENCH

BANKFULL EIL EVATION

WITH WOOD STAKE

LOW FLOW WSE -
ASSUME INVERT ELEV.
OF DOWNSTREAM
RIFFLE

WOOD TOE OFFSET

NOTES

COIR MATTING; SEE

LIVE BRANCH LAYERING
STAGGERED SPACING1' O.C.
(DORMANT SEASON ONLY)

ROOT CROWN

POOL BOTTOM —

BN

—

=

f

LIFT HEIGHT, B'
{
ANCHOR WITH
WOOD STAKE NON-WOVEN GEOTECH
FABRIC LAYER ABOVE
5% SLOPE (TYP.) BRUSH

}——}— MIN. 3' OVERLAP

N A LS T T A e AR T P ] N L O A [ S

\

6" LAYER OF WOODY
DEBRIS AND SOIL
— = COMPACTED EVEN

ROOT WAD FACE

> f— 11 :u N e e e e et e I e
- A T T

OR FOOTER LOG*

WOOD TOE HEIGHT, E'

| A Compactep Fi
e

TOP OF STREAMBANK \ : TOP OF STREAMBANK

TOE OF SLOPE / :

PLAN VIEW

LIVE STAKE
T =TI /
==

p— TOE OF SLOPE T
— w BASEFLOW Bﬁggﬂ‘
T |_}D\ BOTTOM OF CHANNEL l
== I
= ===
=11
SECTION A-A'

OFFSET
CROSS VANE

TOP OF STREAMB

TOE OF SLOPE A \

LOG VANE W/
CUT-OFF SILL

L

ANK

PLANT STAKES FROM THE TOP OF
BANK TO THE TOE OF BANK
IN A DIAMOND SHAPED STAGGERED
PATTERN TO SPECIFIED SPACING

A 7
O BE ADDED/COMPLETED WITH FINAL I
NOTES:
B B 1. DO NOT INSTALL STAKES THAT HAVE BEEN SPLIT.
PLAN VIEW D E S I G N E=——=1340.C. 2'0.C. 1"0.C. 2. STAKES MUST BE INSTALLED WITH BUDS POINTING UPWARDS.
NOT TO SCALE =—=———SPACING — SPACING SPACING 3. STAKES SHOULD BE 1/2 TO 2 INCHES IN DIAMETER AND 2 TO 3 FT. LONG.
, , 4. STAKES SHOULD BE INSTALLED LEAVING 1/5 OF STAKE ABOVE GROUND.
@ NOT TO SCALE @ NOT TO SCALE
MATTING
KEY TRENCH BACKFILLED WITH INSTALL DEAD BLOW STAKES STAPLE.DEAD
TOPSOIL A MINIMUM OF 2' BEYOND THE @ 2 O.C. IN KEY TRENCH ab
LIMITS OF BANK GRADING MATTING o NEW BANK SURFACE: TOPSOIL &
KEY-IN TOP 6" (MIN) DEPTH 1" MIN OVERLAP WITH STAPLES-DEAD I SEEDING COVERED WITH COIR FIBER
REINFORCE WITH DEAD BLOW UPSTREAM MAT ON TOP BLOW STAKE I MATTING & SECURELY STAPLED &
4 OF DOWNSTREAM MAT AT 2' SPACING MAX 2 / STAKED
STAKES AND BACKFILL . KEY TRENCH
I / T —
/ BACKFILLED—
2' =1 = = = £ =1 -
, / WITH TOPSOIL ‘é/‘ ‘ ‘ ‘ 1" MAXf PER PLANTING LIVE STAKES, TUBELINGS OR
J 7\\ / PLAN SIMILAR PER PLANTING PLAN
TOP OF BANK ‘ ‘— MATTING 1' MIN INTO
— / — T ‘ 4 BED MATERIAL OR AS
, DETAILED IN TOE
| © __ fon® © © © © O | A L ./ PROTECTION DETAIL
<_L.| IDTH
C? © © © © © © VARIES PROPOSED
| /_ CHANNEL BED
_—| 4 0TYP ~MATTING STAPLES-DEAD O"QC)V
BLOW STAKES @ 18" BOTTOM OF BANK — / -
| SPACING IN OVERLAPS SAW A 2X4 DIAGONALLY TO 0o
= = = = = = = = = PRODUCE (2) DEAD BLOW STAKES ‘ ‘—
~ —]
INSTALL DEAD BLOW STAKES @ 4' O.C. EXISTING \\k -
LIVE STAKES/TUBELINGS OR KEY-IN BOTTOM 1' INCLUDING 1 STAKE IN EACH OVERLAP OR MATERIAL || -

SIMILAR (PER PLANTING PLAN)
SPACED ON 4' CENTERS WITH
ROWS STAGGERED

(MIN.) DEPTH

SECURE BEHIND BOULDER, STONE TOE OR

OTHER SIMILAR TOE

STABILIZATION OR

UNDER CHANNEL BED MATERIAL; REFER TO
TOE/CHANNEL DETAIL

COIR FIBER MATTING DETAIL IN-CHANNEL INSTALLATION

3

NOT TO SCALE

4

DEAD BLOW STAKE

NOT TO SCALE

fwﬂ?

5 COIR FIBER MATTING WITH LIVE STAKES

NOT TO SCALE

NOTES:
1" CONTOUR

1. SURVEY COMPLETED BY G.W. STEPHENS IN JANUARY 2020.

INTERVAL.

2. TOPOGRAPHY AND LINEWORK OUTSIDE THE SURVEY LIMITS
IS BASED UPON AVAILABLE GIS DATA. 2' CONTOUR INTERVAL.
3. WETLAND DELINEATION PERFORMED BY RES WITHIN THE
PROJECT AREA IN NOVEMBER, 2019.
4. REFER TO NOTES SHEET 2 FOR COMPLETE NOTES.

B i

r S —

CONSTRUCTION
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MINIMUM FILL OF 1'

RIFFLE SILL
GRADE HEAD OF
CONTROL RIFFLE
\m@\‘/@% \ I TS ELE SLopE
o
2 T
o=l
===/ =]

RIFFLE MATERIAL

UTILITY

RIFFLE SILL

BANKFULL
CHANNEL WIDTH

)

BASEFLOW
CHANNEL
WIDTH

SEE DETAIL
OFFSET
CROSS

B
SEE CONSTRUCTED VANE/ STEP
RIFFLE DETAIL POOL
PLAN VIEW
NOT TO SCALE

REFER TO PLANTING PLAN FOR
VEGETATION, SEEDING, AND
MATTING REQUIREMENTS

BANKFULL WIDTH

BASEFLOW WIDTH

| COIR 700 f
MATTING 2iFFLE MAXIMUM
DEPTH

MINIMUM 1' OF
RIFFLE MATERIAL

2% SLOPE /A |

HEADER DESIGN BANK ANGLE TO BE

l
L/\_/L/
C o

ROCK GRADED PRIOR TO

INSTALLATION OF RIFFLE

EXISTING GROUND

STONE. STONE SHOULD BE MINIMUM 3' OF

FILL OVER

‘ A —~FOOTER ROCK INSTALLED SO COVER FIBER

K UTILITY

SUITABLE FILL AS PER

GUIDANCE

SECTION A - A’

NOT TO SCALE

EXISTING PROTECTION | | | | %y
GROUND SUITABLE FILL AS PER /
ELEVATION UTILITY COMPANY- |_| | |_| |

MATTING ACTS AS A TOE PIPE

GUIDANCE

EXISTING COVER
ON PIPE

SECTION B - B’

NOT TO SCALE

UTILITY PROTECTION

1 NOT TO SCALE

SILL HEADER SLOPEAS  \| |—=
DEFINED BY .
CONSTRUCTION NN

ELEVATIONS ."

CUT OFF SILL

REFER TO STABILIZATION NOTES

FOR VEGETATION, SEEDING, AND

MATTING REQUIREMENTS

BANKFULL WIDTH

BASEFLOW WIDTH

| COIR 700 :| | |
MATTING

HEADER ROCKS il
(L
SILL TO BE BURIED IN
. . BANK AS DETERMINED
BY DESIGNER DURING
FOOTERROCK ~ CONSTRUCTION

SECTION C - C'

NOT TO SCALE

1.

2
3.
4

NOTES:

SURVEY COMPLETED BY G.W. STEPHENS IN JANUARY 2020.
1" CONTOUR INTERVAL.

HARFORD COUNTY, MARYLAND

. TOPOGRAPHY AND LINEWORK OUTSIDE THE SURVEY LIMITS 3
ETLAND DEl NN PEREORMED B RaS W N TR VAL C. MILTON WRIGHT HIGH SCHOOL
RO LT AREA 1N NOVEUBER pO1S. f— NOT FOR ;;;EEAX &ESE%FX}[I@N
. REFER TO NOTES SHEET 2 FOR COMPLETE NOTES. b -
C O N ST R U CT I O N REVISION NO.| DATE DESCRIPTION SCALE: SEE SCALE BAR
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