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- Cape Charles Wetland Restoration and Public Education on NPS
‘ Runoff

A
CWetIands Park
Conceptual Plan

for
The Town of Cape Charles and Northampton County’s
Sustainable Technologies Industrial Park

September 30, 1995

This plan was funded, in part, by the Department of Environmental Quality's Coastal Resources
Management Program through Grant # NA470Z0287-01 of the National Oceanic and
Atmospheric Administration, Office of Ocean and Coastal Resource Management, under the
Coastal Zone Management Act of 1972, as amended. The views expressed herein are those of
the authors and do not necessarily reflect the views of NOAA or any of its subagencies.
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COVER SHEET
1994 VIRGIN IA COASTAL RESOURCES MANAGEMENT PROGRAM GRANT

1. Legél Applicant (Name, Organization, Address, Phone):

Town of Cape Charles / Northampton County (Joint Application)

-N

. Project Manager:  Billy Mills - Phone: 804-769-0841
L Fax: 804-769-0841

3. vPrloject’Tigle: Use of Wetlands for Tertiary Treatment and Public Education (Section 308)
4. Area of 'Pr;)iect Imi:act: Chesapeake Bay (Side) Watershed / Town of Cape Charles

5. Project Start and End Dates: July 1, 1995 - September 30, 1995

6. Pro}ect Duration (in months): Three months

*7. Proposed Funding

a. Federal (50%): $5,100
b. Match (50%): -
¢. Total (100%): $5,100

8. Brief Description of Project (Do not simply refer to attached): Development of a concept plan for the
approximately 18-acre wetlands park core element will establish inventory and planning principles for use
throughout the full acreage of the ecological infrastructure element of the Sustainable Technologies Industrial Park
in Cape Charles, Virginia. The plan will address site-specific "crossroads linkage” aspects of integrating enhanced
on-site wetlands to polish sewage effluent, as well as the proposed trail linking adjacent wildlife corridors and
-greenways and connected natural areas into a system of protected natural resource assets intended to complement
and buffer park site parcels, as per the Master Plan for Cape Charles Sustainable Technologies Industrial Park.

9. Products/Deliverables: A 24" x 36" color concept plan will be produced, suitable for reproduction, with accom-
panying narrative guidelines for implementation. '

10. Individual Authorized to Make Application:
a. Typed Name and Title ‘ b. Signature and Date

Richard Barton, Town Manager
Town of Cape Charles

Thomas E. Harris
County Admin., County of Northampton




- TABLE OF CONTENTS

Page No.

Cover Sheet

CZM Grant Cover

Table of Contents

Sustainable Technologies Industrial Park
Quadrangle Map - Cape Charles '
Aerial Photo '
Affected Area Map

Flood Insurance Rate Map

Soils Map (Survey) _

10 National Wetlands Inventory Map

11 Parcels Map (Draft)

12 Photo Survey Map (Overview)

13 Photo Analysis and Introduction

W OONINOL W=

: 14
- through > Photos and Existing Conditions Narrative
38
39  Summary of Existing Conditions

40 - Proposed Park - Concept Plan
42 EPA Construction Cost Index

43 Natural Area Restoration - Cost Worksheet

44 Recommended Plantings - Species List

45 Plan Implementation - Priorities & Sequence

46 Plan Implementation - Schedules

47 Plan Implementation - Development Guidelines

48 7 Development Recommendations - Implementation Strategy
50 Linkage to the Ecological Infrastructure System

Appendices



.
e S

N ————

e S ——

.13 Dbamojp SERE

—

=]

Y]

P PN

|
: AR W:\Jlﬁw&.

g —=
Rl ..EFPLI\

Ju_ codinaSse

% e Banb,,.mmﬂ e A ..rn. :
i |

ﬂ.J v _.

<

nﬂ-ﬂml. :

=S

aig uw, [

nad 02T

.&5

049 000'005 LMV
ANIAYAL UYM DMLSXF

HOTIVD 000'00C SNvL 3TVHOIS
HUYM CUVATT NUSHO

ﬁﬂ; jF =D g
b lMNUr.Hu M@E%W:ﬂ [ mu\sl.lw.wi
: r.

nuu&. 6=

G oy i

:.G Saeatit
o

] g

i LIlL\d« ¢

a ...M ﬁ n: ﬁ.um.ﬂn ﬂ




R

* iy

b e

vang PR .

g

e

¥




g Orchard
Point

.
r"
H
9
s
3
QU1 e
‘Gampgeopng : ‘
SEL
%
oLight
{ ! ; ‘
- / )
AT : J
/ . ‘
J i
i ; , 2 !
| VA, i |
- 14 [ / : 'j
{,” \ ?’-‘ b | o \ 
Y L ) Lo N oo
| ‘ | a Cape Charles -
i s WASHINGTON __AVE )
. 7 * ot i i : :
\ te 3 LAk = | } ;
Lighte W 9
. b
(S - T
S )
i &
%
Ligh

BM12 o
. -

) ) Lishtﬂ(%%b‘@\;—‘i'ﬁ”‘
H 7 g
; *" Cape Charles_ %\_,

\ | @L'SM// & Haorbor ™ |
. " \‘. ’ : N d e = ¥
Ny . i B ‘.\ - o
Vh ’ O i

N . : Pl '
{ /uligh
. SR 4 Lighto,
K4 L} : / ’
' \ , ) b i i
. 7 ) [q
\ /
}\ S
e e
TN
L6 %
Y LN
« N
‘5 \\ \\
* R 5
\
\
y\
i
|
14 \



! N ]
o Ayt b 1R
it










2 725

" Base maps are orthophotographs prepared by the

U. S. Department of the Interior. Geological Survey.
from 1982 aerial photography. Coordinate grid

ticks and land division corners, if shown. are
approximately positioned.
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NOTES 7O THE USER

e Wetlands which have been field examined are indicatea
on the map by an asterisk {*).

s Daminance type (either vegetative or sedentary animal)
can be added to the map by the interested user.

e Additions or corrections to the wetlands information
displayed on this map are solicited. Please forward such
information to the address indicated.

WATER REGIME

ANDS)

AERIAL PHOTOGRAPHY



EXHIBIT C

' TREATMENT
l FACILITY

PROJECT
SUPPORT

P1 - 7 Acres \
P2 - 1.6 Acres

This diagram does not represent the final alignment of development lines, but is provided as a diagram to establish
the relationship of the proposed wetlands park land to adjacent land uses proposed. The area enclosed in this diagram

for the park is approximately 7 acres. Area contained in the power easement adjacent to the park tract, and of equal
length, is an additional 1.6 acres. '

i



S —

0 0 000 o 08 0

© e pu AT raEEEIEErE
6T T LR B3 EEITEED S
] e

DOoo0oOoooogao-

|2

s ——

[ens,

T




¢l

: ‘saorpuadde Ucm ‘sa[qre) 1xa} JO ULIO]
a ut sonunuod aanesreu a3 ‘syderojoyd gz oY) JO pud 9} IV "OATIEIISTIIT 2I0W UdAS 9q Ued dATjeLreu pue syderdojoyd ay) maraax
no£ se ueid ans ,9¢x, 5z 94 01 BuLLIdJAI (G661 [ef) Appussard suonpuod a11s ays Jo asuds e apiaoxd Aqureseo ues sydesdojoyd ays arym

‘Guey sem eIawed 9Y) UondAIP Yy 03 syutod moure ue pue ([aqe Te[nduedal 3 yMm Ie[ruis e £q paredipur) uae: sem yderdojoyd

ay3 yorym woiy uonyisod aarye[ar ayy sayearpur ued 9)1s oYL ,'SUOHTPUO)) SunSIXT H{Ied Spuepdm, pepn ‘41odaz siyy seruedwosde jey)
ued 9315 ,96x 32 9Y1 03 os[e pue ‘mofaq aded ay3 uo uondrsop daneLIEU 9} 0} Pk are sIoquUNU Y} pue (I-J ‘@(durexa) roquunu £q
paynuapt st ojoyd yoeg -g¢ afed ySnony £9aims ongderdojoyd snyy ur payussaid st e spuepaps pasodord ay 1oj Arojusaur ayis oL

ATAANS OIHAVIDO.LOHd




1
i
i
i




S

©s[rel Yorq) pauopuede 19A0 Juissosd [res uernsapad uonsuer) pue ‘1jmnq 9o1 a1oe-1 ydnony Lemrey jo uiunid aan09eg ¢
‘(zd “1J) uoneaurPp 3unyred “sony [rel; ‘0Feudis yieJ ¢

'SINTFWFAOAJIINI ATIAINOT L

queid yusuyear; Iayemalsem ay) Jo Juolj ur sassed ey [rex) sojowrrad popuedxa
Ue 139U 0} SUISSOID PO dJes B 0} BaLe Padl) 9} YSnoIy) [em Usay} P[nom SIesn [rel], ‘pedy[re pue wiroyie[d UoneAlssqo ue se
9AI3S P[NOd Jreym ay} Jeau unofie[d ajpuo0d pasrer ay], “eare Jupyred ayj o} yorordde peor ay) speanas mara Jueisip aIow SN, g-d

_ ‘[reny ayy 103 Jurod Bun.reys
pue eare Sunjred aminy Jus[poxe ue s3sa33ns pue ‘umoy, ay} pue sred pasodoid ayy usamiaq aur syl SAYSIIRISS MIIA ST, "Iogrey
3y} ssoade salrey)) ade)) premol Sunjoor “‘puod puepjam adre Y} JO SaYDeAI JSIMULIOU A} WO MITA Ay} smoys ojoyd syl  :I-d

NOILVLIdJIILNI O.H.Om.z






rem [ suenysopad a1oym peol reau Jurppmng Suissadord ysiy woly ‘119039 ‘syue) 93e10)S 9AORUL ‘SLIGIP SAOWI :3[quisa(] &
‘[ren “ugs Juissord werysapad ‘ooegans Surssox uo jured ‘0Feuldis e ¢
“(gd) Trexy “udis Suisson uwerysapad ‘ovejans Sursson uo jured Lempeos 9Feudis e ¢

'SINIIWHAOYIWI AFAINOTA

“red ayj I9IUNOOUS PINOM UMO] WIOIJ SUn{[em sI1031s1A a19ym Jurod yey) syussardal go1 1 2oy pue

PeOI uiseq BULIRW 343 JO UONIISIUI YL, (8011 MOoY) 98pa spred wreyiou ays sassed jeys peolays jo uontod ays Suore wpmoys peos
proiq Apre; ay) syeasar osfe ojoyd siy], ‘umo], woly yoeordde peos ay) uope premises pue ‘uuioperd Suimaia jood roddn puepom

9y} woly peol sy} ssone ARrerpawnur juerd Surssadoad s,uewaysy oyl Surmydes ‘maia sejewniad ayj sejordwod ojoyd sty ip-d

-uaxe} sem ojoyd sty axoym ‘uLtofieid SUIMAIA PUERAM B1J} O3 ISEa Sk [[9M SE “IOPLLIOd AN 3} PIeMO] YINOos SUMUNU0D — SUOHIIIIP
30q ut 03 pinom [rex Yy, JoI Iej a3 o3 juerd juswuiear) 191emalsem Y JO JUOIJ Ul eate sseld paall 9y} pue ‘sudis Jurysip oy3 fedu
3urssold peol ajes ayy sfeasar ‘Aeg axeadesay) ay) premoy pue jood raddn puepam ayy wouy Apreysam azow upioof ‘ojoud sty ¢-d

NOILLVLIAJIALNI OLOHJ






~\M m

"eI939039 ‘Spul[q UOHBAIISqO IJI[P[IM ‘Sax0q BunsaN ¢
‘SLNHWHONVHNA

_ -a8euds aanaidioiug

‘waysAs deys pue durex a[qrssaooe-D) /H yim uuopieid mara pajeasia-3sod “Iaquur pajeant .z X ,01 € JO UOHe[[e}SUl pue UOHOINISUO)) ¢
"S99I} WNIPaW 0} [[eWS Pue sqNIYS JO sa1ads [eIdyauaq SPIIMJO SIOBIIS]} SUIDIOYS

uo sSunued pyuswerddns ‘jood puepam aioe-g 3qisia 3y} oydnony} uoriejsayur sajrwdesyd 2AI1SUI)XI JO UOIEDIpEIS ‘A[[eIdUer) ¢
‘SINAWIAOYJNT AFUINOTY

(139A[md paung ydnory moyy adeyns £q Leg axeadesay)
pue 1oqrey saprey) adeD) 03 paauuo)) (DISSJI) PIPOO[J A[[eUOSeas ‘SNONPIap PIABI[PLROI] ‘SPULTIoM NIYs-qnids ‘durnsnie
_ ‘NOLLVOIISSVIO SANVILIM

‘I9Y JUIPIAD S1 dFeureap a3 YSnoayj Sasinod I se Wealns pue)iom ayL -opeid asoqe ,9
pajeadpd uiope[d e woxy SUIMIIA J1 998 PINOM IOHSIA B Jeym Julesaal ‘g Jo Y3y SUImalA © WOl usye) ST MITA IR[IWIS SIY],  :9-d

- | | (:9) W3Ry
apead je uaye) ojoyd s1y) ur uaAa ‘a1ay JuapIAd ST saynwuderyd jo uoneysajur a3 Jo JuIIXd Y], ISI0§ £q paxuep [ood puepem
ane-¢ Aprewrxordde ay; jo adsoxd AqiSudr oy syeasas ‘wrogrerd Suimata pasodoid a3 woiy jseayInos Suwey ‘mata SIYL  :§-d

NOILVLIddIILNI OLOHd






2

"MITA Jed[d Ul I1rewt fepn} ‘08eulis aanaididug ¢
‘SININHONVHNH

‘1124 1940 Surddiys jusasad 0} peos 0} Juade(pe [Te1 9ARI3I0L] ¢

wgﬂzﬁ Buissanoad ys1y ay) IBpUN 1I9AMD A1) JO PULS 10 ) Je SLIGIP

aeds-o8.re[ JUEdYTUSIS JO [EAOWAI JUSLITIOUOD) ﬁm>oEm.~ aq pnoys AJIupIA peoI-resu 9} UI JUSPIAD SLIGAP JO dWIN[OA JuedUIUSIS V
‘uoneorpess saynwdesyd AJLIOLIJ "SOUIA SAISEAUI wo Teaowas pue Sununad 2ARd9[as ‘/A[[eIauas) ¢

'SINANIAOUJINI ATIINOTY

-uonejsayur soyrwderyd jo L1suap oy dj0u ‘UTedy -pIeMUMOp
Apoadrp 210w Suroo[ ATUO “Z-J Se UOIed0[ Sures Y} WOy ST Mata siy L, “Surppinqg Surssadoxd ysij Jo I9UI0D }SIMYINOS 3Y) Iopun’Ioqrey
a3 u1 Surpua 91059q PrOoI ) SasIoARY) JeY) JIIA[ND 3y} wogy Surdrows ‘Opn pooyy 1e [ood puefiom ayj Jo st MIIA dn-3sopP SIYL  :8-d

.v:ﬂ%oo? A} IOJUD PINOM [T} DY} dIYM pIemo) Aempeor o) uore upjrem pue wiojyerd

ay} Suiaea] 18y aduaLIDdXa PMOM I0}ISIA Y} MIIA Y} ST ST, "219Y JUIPIAS ST Peol dY} 0} ssauaarseaur sajrudenyd ayy jo Ajruarxord
YL ‘uondaaIp jseayinos e ur Jupjoo urede ‘a3rs wrogyeid Suimara au Jo 3sea ,o¢ APrewxordde peor ay3 woay uoye; ST MIIA ST,  L-d

NOILVLIIYLIILNI OLOHd






"PIPUIWIWIODAI MO0 pue ajed

§s900Y *(01-d) Paq paas sseid 105 Surperd Aq paonpal aq pinod adesms peol jo 1edw 3qISIA aul] als Aempeol 105 Sunusas
jueoyus Jo J1Jouaq Ay} Yitm Ing “‘ssadde Apear jruriad pinom peol $ssaddk J00J-0GZ a4l JO 199) G/ Tentul ay} Jo SunnoI-ax (njare)) ¢
“(6-J) ured visia 10 [eAowaI aane)adaA pue Jurunid 2an09[0G ¢

SSINTINTAQUINI ATAINOAA

"PLI9)SAM IPNOUT DI9Y SPAISLAUL PIJIUIP] DUl 9943 D) eI SSIV0e 3} a1ouym utiofyerd Suimaia

Spue[Iam atJ} JO 1Sed 199 OGE Inoqe uade) sem ojoyd smy) “eouanbas Jo N0 JeyMawog *SapIs YIoq uo A1ojs1apun papeys pue Adoued
991} ISUIP ISIMISYIO Y} 210N "AJIGISIA SZIWUIUTW 0} paudIfeal 9q P[nod poel 3yl 0} A3ua 3y} “‘uondadsur pue adraIas 103 uado jday
3q 1S ssadde 100§-00F Aforewrrxoxdde sty afyM -axim Ang Yyirou 3y} 10§ peor $s300k axm Ang euusiue ayy smoys ojoud siyl 0L-d

Ip1m jood refrurs
B Je Spur|q SUIMATA SJI[P[IM JOJ SI}IS JUI[[90XD [EIAII SIUI[RIOYS }SaM PUE JSBI 3} I0q UO suorsuedxa peoiq ay], "eare [ood puepgam ay;
JO JUDIXd 1SIY)Ie] A} Je S9943 Y} UI YeaIq JUrISIP 3y} mou Sur{eaadl ‘jses Surpesy ‘peor ay) mcoﬁm 0F Ioqioue uasel stojoud siyl  :6-d

NOLLVLIYJIYALNI O.LOHd






SsZ

‘sopads aanejuasardar 1o preurwop Ajnuapr 03 adeudis sanaidisiug o

(o3ed 3517 sarads 9ag) yred ay jo seare pue[poom ay; moySnony; ‘ureSe y1oddns

JJITPIIM I0] SIe}IqeY 33} DULYUD O} PIPIJU 1€ S99} [[EUIS [ePDJausq SJIP[IM PUe SqNIYs A103sI9pun 1Sy WNIpaw pue oMo ¢
"3]qeploaeun 9q AeW [eACWIAI 39.] JAGI[ED [[EWS JANIS[AS ‘spue[poom red a1e-+g oy noySnoy)

uononysuod pue Surpeid oyyads-oys aambai [[1m soeyns (1 d1qIssedde-(D) /1) dedIpuer] pue 3[qels e OJUO Pue JOP[NOYS Peol

a3 woty Sunredag ‘uonestpels soyrwderyd 1ye A[uUo a[qIseay s1 spurq zozm\:mm@o SJIPTIM PRIOTNIISUOD 0] SSAIVE PUR JUIWIR]] ¢

SINIWIAOAINI ATIINOTY

‘soads pare3uepus 10 arel paynuapr jo sduasaxd ay} [eaaar jou pIp Asams a31s a8eILISL] [eInjeN JO UOISTAI(]

D rIBaIA "meye[q pue ‘Orwns ‘Auaquen ysnqudny ‘Araqiaium ‘Airagyul ‘A11ayo xpelq ‘A1raganiq ysniqudny ‘ysnq pspunold
“ysnq apnysry ‘A11eqdeq ‘repad pai ursyses ‘uowrurisiad :epnpul pinom anfea jejiqey [@Aa[-prur pue £10)spun juedyudis apiaoxd
pInom jey saoadg "a31s aY3 Jo yonwr Noy3nory} A}anoe [eaowras aquur ised woly paiaaodal Suiaey pue[poom uoneIouad puodas

© ST 15905 s “A[1es]) "suoneAd[s eale uidrew ay} ur punoj uonejafaa Sunsixa ayy Jo yonw sayid4y ojoyd sty “esre paqinysip /[ypue|
A} JO J9UIOD JSIMUINOS 3]} 0} FUl[eM ‘IOUUBU }SEIYINOS PUe }sed ue Ut pue[poom ay; ydnoay Suraow pue dif jood ay3 Sutaea] :z1-g

"sa10ads a3uLyy pueom se [[om se ‘ysnqpeys pue ‘poom3op ‘seqysesses ‘Oewuns ‘A[[0Y UedLDUIY

o:& A1101901 “Arayd prim “syeo apym durems ‘wms spoeyq ‘Odewr par :apnpul pue[poom pue puepom aiy Inoydnony jussaid sepadg
‘Adoued saddn a3 ySnonyy syeazq JyJruns azeym dij ayy apisur 1sn{ vonendod sejnuBenyd aarsusixe ays 330N ‘19eq ay3 jo uorrod
JJ9M,, U] 9ZL1930RIeYD JeU} UonHRIZ9A PUR SPOOM Y] pue ‘DIppIw 3y} ut [ood puepam ayi jo dij ays s[eaads ojoyd 9L 19A0D 359105
a3 ojur pue apisur isnl pue ‘peos ssedoe axm Ang aip pue urroperd Suimara ayy usamiaq jurod e woly uaxe; sem ojoud S TI-d

NOILVITIJIIINI OLOHd







“I9URD)
adeila :.8sz< UedLIyY 03 S{ul] [res) werysapad pue 10jeqnouy ssoursng dIMiny 10j UOHRIOPISUOD 9315 "eale mopeaws uado [rews
e yim sdeyaad ‘e8eulis aanardisiur yim paynuapt ‘sawads [ep1jouaq aJp[IM YIM UONBISIIONDI 10§ IS IJePIPUED JUI[[2OXS Uy ¢

‘SINFIWHONVHNA

-adeurerp

durems wﬁqmzmrs ay3 ur eare uado a3 puo4aq s309(qo rejowr 2316 pUE SLIGIP ARJINS [[€ P[NOYS S ‘PIAOWAI 3 JSNW SULID] 193ownIad
popunou 3y} ﬁzo\nmn PUe UI SLIGIP 30%JIns 9AISUdIXT [105d03 YIIM PasejInsal pue ‘UoneUlWEIU0D d)eyord] I0J pozA[eue pue poisa)
‘wiaysAs durems pueiom a3 0} MO[J PaI0}sal 10§ paperdar ‘pauwrre[dal pue pasop A[[nJ aq 03 SPIJU [[IJPUe] PAGINSIP 310e-+9 0] G S ¢
'SINTNIAOAINI AFAINOTY

"aBeureIp SPUE[}aM 9y} OJUI [[M PUR BaIE PIPOOM Y] OJUT SPUSIXD SLIGAP JO [243]
E:Ea v '1eored oy jo 1red uado sty noy8noiy; redrd4£} pue dusuadeIEYD ST JeY) IS UO SLIGIP JO [9AI] © sTeasdr ojoyd siyL, FI-d

: ‘UJABIY JO 9213 pue 3S0J IO}

SN apnjoul 3y mmt:ng payuuap] a8eurerp durems puepiam ayj ojul paysnd usaq sey sased Auews Ur YoM ‘SLIGIP IAISUSIXD
3[qeIapISU0d jo 3ouasald a3 usaIds pue asmIsip ojoyd siyj ur 39 Tej ayj 03 spoom YL ‘ojoyd s1yj Jo Jear-a[ppIwt ay} ur aid a[qqnu
pa3e1adaa 3y} Jo ased 3y} S1 se “a31s 3yl Inoydnoay) spunoq rwiriad ojur fersew ayeysqns paysnd aaey suogeredo Suiperny oy

ay1 pue ‘sduunis ‘ysn.iq aane1adaa Sreq pappalys ‘Yomu ‘1aquuir ‘91aI10uod ‘suols Surpnpur ‘s1iqep 105 Ajrewnid pasn usaq sey 931s sy}
‘pauado [[ypue] £Juno)) oY) adUIs ‘SaPedIp J0f }Isdumnp e se paalas ayrs ay L ‘paousadxe sey joel oy jo uoniod Sy yey) 9dUBGINISIP
pue[ 3y} JO JuUaIXa A} S[eaAT A[TeI[D “1or1) Y} JO JIULIOD JSLALIOU I] Jeaul DULBIIUS Preo.t Sunsxe ayy woly uaye) ‘ojoyd sty :€1-d

NOILVLIIJIILNI OLOHd






PHOTO INTERPRETATION

P-15: This photo is taken just north of Route 642's intersection with the road leading to the Coast Guard Station and Bayshore that
skirts the parcel's north boundary (Route 1108). It reveals the dense woodland forest at this end of the property and suggests an ideal
location for a park sign. The sign would identify the parcel and direct the visitor to either the wharf-side parking lot or to the parking
area located at the African-American Heritage Center south, southeast of this point, approximately 600 feet south on Route 642.

P-16: This photo is taken at the approach to the existing north entrance to the old school, slated to become a potential interim business
Incubator facility and, ultimately, the African-American Heritage Center. You can see that Route 642 turns sharply left, castward
toward its terminus at Route 184. Just tothe right is the southeastern corner of the tract where a service road terminates at the Del-
marva right-of-way and a farm lane continues south in the direction of Plantation Creek.

P-17: The reverse view from the location of photo P-16 looks back toward the parcel corner on the left, and up "the hump" where
Route 642 crosses high above the railroad tracks. Beyond the far clump of trees on the right is an athletic field used by Town residents
for ball games and active play.

REQUIRED IMPROVEMENTS: ,

¢ Primary park signage, directional and safety signage (P-15).

¢ Center identification signage, landscape management along roadside (P16).
¢ Right-hand road shoulder signage for visitors approaching from south (P17).
¢ Directional and identification signage to trail head.

ENHANCEMENTS: _
¢ All aspects and perspectives in photos would benefit from the replacement of utility poles with buried cable service.







PHOTO INTERPRETATION

P-18: - This photo is taken from the same location as P-16, but at a 12-foot elevation and with a wider lens setting. The old school, most
recently used as commercial refrigeration facility, is shaded by trees planted in front of the building along Route 642. The 2.8-acre
area, that in this photo is undergoing cleanup activity, has been open and abandoned for a long period of time and is cluttered with
debris of every sort, including farm machinery, automobile remnants, and a previously-burned mobile home. The wooded area be-
hind the building, beyond the reddish-brown tree stand, still evidences dump and landfill debris that has spilled into the nearby wet-
land swamp drainage. .

P-19: This end of the property described in P-16 is the farthest southeast corner under consideration for the Park, and like the school
- property and the radio antenna, represents a small outparcel that must be acquired, leased, or placed under management. Again, this
corner represents a viable sign location.

REQUIRED IMPROVEMENTS: v

¢ Restore 100-foot road forest buffer along Route 642 immediately north of the driveway. Delineate parking, road circulation, connec-
tion to trail at trail head, trail link to adjacent open/disturbed area site for future business incubator.

¢ Extensive debris removal, including into the tree margin west of structure.

¢ Essential safe closure or adaptive redevelopment of structure must accompany access to this site by the public. .

¢ Estensive landscape plantings of native species throughout the site with interpretive signage. Careful site planning could yield a
unique cold winter ice-skating site in and throughout the system of wetland swamp meanders behind the Center.







“o

‘sa1ads aaneu Surmieay ays zowﬂwm.:o%z UOLRHSUOWIP © I0J 3[qeIms sI pia1y doud [fewrs aYL, ¢ .
‘SSINIWIHONVHNA

-a3eud1s £3oyes pue ‘[euoridar

-1p “‘@anaxdiajur 9ATSULIXY Ema douo 1a[[ews 3y} JO YINOS BITe PIPOOM 3} JO PUL AYj e parmbai aq [[IM pedy[res) JSOWIAYIN0S &
(12-d) Paredtpers aq isnw saynwderyd aarseaur

-Burpei8 jueoyudis pue 112AMD Pazis ajenbape ue Aq paroisar aq Mol ey} saxmbar durems pueiam ayj 0} weaxns ssjeMmpeay ayi
sjoauuod Jey) adeurelp 351y YL, ‘samings ajqeded-xony Aq padpriq aq 3snwa spue] sajod Ayun usamiaq anooo ey sadeurerp Lrewrnad
om} a9yl dyjer; ueryysopad 10y a[qeims AJUSLIND JOU ST IOPLIIOD AJ[NN aDe-+9°Z 9} JO ddejIns poel Sunjeinpun pue ren3aLij ¢
SINTWIAOYINIT ATAINOTY

‘Aeg pue 10gtey a3 0} ‘Aerewnn ‘pue durems
puepaMm a) OJUT SUTRIP ey} wearns siajempeay a3 Suore dins 1agnq e st3ySuI Y} U0 3ui] 9913 Y], "PELIISIWOL PO Ue WOIJ JURULLL
© ST JO[ A3 0} 231} YL, '}SII0J JO pue)S B S}99Ul P31} 9} a1aym poty doud Iaprewss 9y Jo pud ay3 03 Surjoo] YInos st MIAIA ST :ZZ-d

‘9913 [[eWS pUe SqMIYs 193.1e[ 0}
Kem s2A13 sseIF 1) MOY (dURISIP STYI J& UDAD) 935 Ued NoA ‘puejsserd e A[LrewrsJ mﬂom Aun om} 181y 3y} ueamiaq surdaq ppy don
9y, “edJe IOPLLIOD 3y} S}99w payy dod uappiy ay3 a1aym Appmb suapim 1opLiod a3 nq ‘a1 morreu atowr Ay31[s s1I0pLLIod Aun
BAIRWIA(] 2I0€-9'Z A} O} dDURIIUD SN, "Aeg ayl pIemo) 3sam anp Supey A[uUo ‘0z-J Se Uonedo] dures ayi woly uaxe) stojoyd siyl :1z-d

‘ojoyd ay3 JO SPPIW Ay} U YINOS SOTNUHUOD

Jey] SUe[ ULIe] 3} 93 ULD NOZ (-APIS }1sam 3y} uo pue[dor atowr st 12yyng ay} puokag) -1vjjng 231y 3euresp wreans e £q 1sam ayj uo -
pue 1oe1) 152105 [Tews ¥ AQ YINos ay} uo payue[y ‘pe1y doio a1de-1°T [[ews e ST 1Jo[ Y} 0} ddUeISIp oY) Ul “Ioulod a3 Surwmy uodn :0z-d

NOILVLIAJITLNI OLOHd






PHOTO INTERPRETATION

P-23: This photo _OOWm back (to the east) down the utility corridor, and to the right, down the length of the 5.6-acre larger crop m&a.
The tree line that dominates the middle of the photo is the stream buffer again, only in this view we see the east side.

P-24: Taken from the P-23 photo location, looking eastward. The larger shrubs and trees in the EEQ corridor can be seen here, as
can changes in the elevation.

P-25: Continuing west along the 50-foot utility corridor approximately 250 feet, the southeast guy wire corridor slices through the
- woodland. You can see not only the tower, but the service building behind it to the left, on the south side.

REQUIRED IMPROVEMENTS:

¢ Crop removal from utility corridor and mqwmm_msa cover restored (P-23). Defined trail location and regraded stable surface essential
for H/C accessible use on trail system through corridor (P-24). Rerouted entry for access to guy wire maintenance corridor could
permit effective vegetative screening of objectionable views. Post construction debris (metal, wood) must be removed.

ENHANCEMENTS:

+ Improved trail surface could be maintained within a larger dedicated vehicle roadbed for service or emergency access by Delmarva.
Alternatively, separate trail and road surfaces system could be implemented. Medium sized transition trees and shrubs could enhance

wildlife "edge" benefit on both sides of utility corridor.

- -
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SUMMARY OF EXISTING CONDITIONS

The approximately 30-acre site under consideration for development into a Wetlands
Park, and as a core element to the planned Ecological Infrastructure System for the
Sustainable Technologies Industrial Park at Cape Charles, represents both a unique
restoration opportunity and a significant implementation challenge.

Decades of injurious land use and neglect have taken their toll, but not to the extent

. that recovery and restoration should be dismissed. Virtually every urban U.S. commu-
nity as old as Cape Charles contains a former landfill that needs to be reclaimed, sealed
and closed or, at least, cleaned up. Few, however, can justifiably be reclaimed and put
to a new and beneficial use for community residents and visitors, let alone boast a
comparably rich combination of wetlands, woodlands, farmlands, and fields. Even
fewer are sited in the middle or "at the crossroads" of an innovative, world-class, cut-
ting edge experiment in sustainable technology and development, such as is the case
here in historic Cape Charles in 1995.

Viable recovery for this precious land resource is entirely feasible and worthy of the
effort. The effort required will prove to be sobering in scope, comprehensive and
laborious in execution, and certainly rewarding to those upon whose shoulders the task
will fall. It is difficult for this visitor to imagine a more compelling and satisfying com-
‘munity service project for the residents and citizens of Cape Charles and Northampton
County.




THE PROPOSED WETLANDS PARK - A CONCEPTUAL PLAN

The plan for the new Wetlands Park as presented here is a conceptual plan. As such,
the plan attempts to describe a range of activities, experiences, views, and vistas, infor-
mative exhibits, and interpretive education that this site can support and deliver. Per-
haps more importantly, this plan is intended to stimulate and energize the imagination
of the people of Cape Charles.

A final plan for the Wetlands Park can be developed following significant input, de-
bate, and discussion between citizens, neighbors, senior citizens, town councilors, town
staff and employees, civic leaders, and business leaders. This then is the beginning of a
process to design a community asset for Cape Charles, and only a beginning.

The Plan

¢ Imagine a 30-acre woodland natural area with a 2-mile-long walking trail network, open year-
round for exercise, nature enjoyment, bird watching, wildlife watching, and quiet retreat.

¢ Imagine this network of trails as the crossroads, or hub, at the center of a 400-acre high-tech
and innovative industrial park, with a mid-day stream of workers breaking for a shady lunch
spot or a brisk walk.

¢ Imagine ice skating under the stars on a crisp, cold night through a winding, meandering
stream course, in a community park, a safe 10-minute walk from the middle of Cape Charles.

These experiences and more will greet the resident and visitor to this special place. The
proposed Wetlands Park is essentially designed around three resource restoration
success stories — a reclaimed landfill, a restored forest buffer along a stream, and of
course, a dramatically restored wetlands system. An interconnecting set of generous
and comfortable trails guide the visitor on a tour of tidal wetlands, forested wetlands,
upland forests, a meadow, grasslands, a hardwood swamp, and a small-scale farm.
Along the way, visitors encounter numerous educational exhibits, including tree,
shrub, and vine identification, wetlands and woodland ecology lessons and exhibits, a
sunny wildflower meadow with its dancing butterflies, and more. Wildlife observation
blinds, elevated viewing platforms, foot bridges, nesting boxes, and bird houses add
excitement and promise to the trail experience.

A new African-American Heritage Center is planned for the old school on Route 642,
and nearby, a new Business Incubator facility to help newly arrived industrial park
tenants and businesses — both facilities accessible by the trail network and, to limited
extent, by vehicle.



Innovative, specialty small-scale sustainable agricultural practices can be observed at
the mini-farm site, and the latest research in forest regeneration is to be displayed and
demonstrated along the headwaters creek at the southern end of the park. Extensive

_ edge habitats, where grasslands or crop land meet forest, provide excellent wildlife
observation oppportunities, particularly in early morning or late evening.

Against this backdrop of proposed landscape features, constructed physical improve-
ments, and education exhibits, the new Wetlands Park promises to become a valued
community asset for Cape Charles and Northampton County. As the first piece in the
mosaic that will become the Sustainable Technologies Industrial Park, the Wetland
Park signals an important step in setting the stage for the emergence of the new Port of
Cape Charles.



Il. Management Measures ' Chapter 7

Table 7-8. Construction Cost Index
(Grogan, 1991)

Year Annual Average Year Annual Average
1975 2212 1984 4146
1976 2401 1985 4195
1977 ' 2576 : 1986 4295
1978 2776 1987 4406
1979 3003 : 1988 4519
1980 3237 1989 4606
1981 3535 1990 4732
1982 3825 1991 4775
1983 ' 4066 1992 4946

Note: Engineering News Record (ENR) builds the index as follows:

200 hours of common labor at the 20-city average of common labor rates, plus 25 cwt of standard
structural steel shapes at the mill price, plus 22.56 cwt (1.128 tons) portland cement at the 20-city
price, plus 1,088 board-feet of 2)_(4 lumber at the 20-city price.

Example: To compute .a construction cost increaseb-from 1985 to 1990
(a) Divide 1990 index by 1985 index: 4732/4195 = 1.128
(b) Multiply 1985 cost by ratio: 1985 cost X 1.128 = 1990 cost.

a. Costs for “Low-Level” Restoration Projects

The two sources of wetland and riparian plants that should be used in restoration projects are seed and nursery-reared
plant stock. Transplantation of wetland plant materials from other natural ecosystems is not recommended, but
transplantation of young trees and shrubs growing in upland areas for riparian area restoration is acceptable, provided
no other suitable source of piant stock is available. Transplantation of wetland plants is not recommended because
digging up existing wetlands for removal of plant material can cause serious disturbance and dislocation of healthy
systems. In addition, pests, disease, and contaminants can be carried along with the transplants and introduced into
the area undergoing restoration. For this reason, even though it is possnblc to locate citations in the literature for
transplantation costs, they are not included in the list below

(1) Costs for a 1982 tidal wetlands project in Chesapeake Bay, Maryland, included seeding and femhzmg salt
marsh cordgrass at $204.85 per acre (Earhan and Garbisch, 1983).

Costin 1990 dollars . .. .. .. ... . . e $253.42/acre

7-44 EPA-840-B-92-002 January 1993
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RECOMMENDED PLANTINGS - SPECIES LIST

TREES (6): SHRUBS (7):

1. Eastern Red Cedar, Juniperus virginiana 1. Wax Myrtle, Myrica cerifera

2. Loblolly Pine, Pinus tieda ' 2. Inkberry Holly, Ilex glabra

3. American Holly, Ilex opaca 3. High-tide Bush, Iva frutescens

4. Red Maple, Acer rubrum 4. Groundsel Bush, Baccharis hamifolia

5. Sassafras, Sassafras albidum 5. Highbush Blueberry, Vaccinium corymbosum
6. Persimmon, Diospyros virginiana 6. Bayberry, Myrica pennsylvanica

7. Dogwood, Cornus florida ' 7. Black Chokeberry, Aronia melanocarpa
8. Bald Cypress, Taxodium distichum 8. Winterberry, Ilex verticillata

9. Sweetgum, Liquidambar styracifula 9. Swamp Azalea, Rhododendron viscosum
10. Shadblow, Amelanchier canadensis 10. Sweet Pepperbush, Clethra alnifolia

11. Cockspur hawthorn, Crataegus crus-galli 11. Blackhaw, Viburnum prunifolium

12. Hackberry, Celtis occidentalis =~ 12. Sumac, Rhus copallina

13. Ironwood, Carpinus caroliniana 13. Snowberry, Symphoricarpos orbiculatus
14. Black Cherry, Prunus serotina 14. Elderberry, Sambucus canadensis

15. Blackgum, Nyssa sylvatica 15. Red Chokeberry, Aronia arbutifolia

Trees and shrubs listed above are intended to provide wildlife benefit, mid-story and
understory structure, protective cover, and seasonal interest. Samplings of these plant-
ings should be located at or near the trail for interpretive and identification signage.




i PLAN IMPLEMENTATION - PRIORITIES & SEQUENCE

PROJECT PLANNING:

1. Review and Acceptance of Conceptual Plan (IDA)

2. Public Input - Review and Comment (Community)

3. Develop Final Park Plan (IDA)

4. Establish Development and Maintenance Budgets (IDA)
5. Funding Commitment and Source(s) (IDA)

PRE-CONSTRUCTION:

Land Transfer (Brown & Root Donation)

Land Acquisition (Robberecht & Thibodeaux)

Management Agreement (Sinclair)

Landfill Closure (per EPA Protocol/Criteria)

Initiate Phragmites Eradication (2-3 Yr. Schedule)

Eradicate Invasive Plants

Misc. Remaining Debris Removal (to 36" Below Surface)
Utility Lines Relocated / Poles Removed

Develop Specifications (Grading, Drainage, etc.)

Establish Contractor Performance Standards :
Draft and Distribute Request for Proposals (RFP) and/or Bids
Evaluate Bids / Bid Acceptance / Contract Award

CONSTRUCTION:

Secure Site (Gate & Post) and E&S Controls

Grading Operations (per Engineering Specifications)
Construct/Install Culverts, as Required
Construct/Install Vehicle Bridges (per NPS)
Construct/Install Foot Bridges (per DCR/VSP)
Construct and Install Trail Network (per TNC)
Construct and Install Trail Handrail (per TNC)
Construct and Install All Signage (per STI Park)
Landscaping Operations (Trees, Shrubs, etc., per AAN)
Final Road Grading (On-site, per VDOT)

Inspection and Acceptance

POST-CONSTRUCTION:
Reconcile Budgets and Expenditures
Initiate Maintenance Program (per Plan)
Develop Promotional Literature/Publicity
Dedication
Open Park for Use by Community
Regional Promotion
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PLAN IMPLEMENTATION - SCHEDULES

PROJECT PLANNING:

1. Review and Acceptance of Conceptual Plan (IDA)

2. Public Input - Review and Comment (Community)

3. Develop Final Park Plan (IDA)

4. Establish Development and Maintenance Budgets (IDA)
5. Funding Commitment and Source(s) (IDA)

PRE-CONSTRUCTION:

Land Transfer (Brown & Root Donation)

Land Acquisition (Robberecht & Thibodeaux)
Management Agreement (Sinclair)

Landfill Closure (per EPA Protocol/Criteria)

Initiate Phragmites Eradication (2-3 Yr. Schedule)
Eradicate Invasive Plants

Misc. Remaining Debris Removal (to 36" Below Surface)
Utility Lines Relocated / Poles Removed

Develop Specifications (Grading, Drainage, etc.)
Establish Contractor Performance Standards

Draft and Distribute Request for Proposals (RFP) and/or Bids
Evaluate Bids / Bid Acceptance / Contract Award

CONSTRUCTION:

Secure Site (Gate & Post) and E&S Controls

Grading Operations (per Engineering Specifications)
Construct/Install Culverts, as Required
Construct/Install Vehicle Bridges (per NPS)
Construct/Install Foot Bridges (per DCR/VSP)
Construct and Install Trail Network (per TNC)
Construct and Install Trail Handrail (per TNC)
Construct and Install All Signage (per STI Park)
Landscaping Operations (Trees, Shrubs, etc., per AAN)
Final Road Grading (On-site, per VDOT)

Inspection and Acceptance

POST-CONSTRUCTION:

Reconcile Budgets and Expenditures
Initiate Maintenance Program (per Plan)
Develop Promotional Literature/Publicity
Dedication -
Open Park for Use by Community
Regional Promotion

4¢

TARGET TIME FRAME:

Fall 1995
Fall 1995
Winter 1995/96
Winter 1995/96
Winter 1995/96

Spring 1996

Spring 1996

Spring 1996
Summer 1996 (begin)
Spring 1996 (begin)
Spring 1996
Summer 1996

Fall 1996

Fall 1996

Fall 1996

Fall 1996

Fall 1996

Fall 1996

Fall 1996

Fall 1996

Fall 1996

Fall 1996 .
Fall 1996

Fall 1996

Fall 1996
Late Fall 1996
Late Fall 1996
Late Fall 1996

Winter 1996/97
Winter 1996/97
Winter 1996/97
Spring 1997
Spring 1997
Spring 1997

[P ——



PLAN IMPLEMENTATION - DEVELOPMENT GUIDELINES

Development of the Wetlands Park should occur in a manner that is consistent with the
principles that have shaped the Sustainable Technologies Industrial Park (STIP) concept
to date.

Specifically, design specifications for all STIP and Wetlands Park elements, such as
directional and informational signage, must be uniform and consistent. Paint colors,
fonts, sign shapes, textures, and overall geometry should serve to complement each of
the development activities and sites throughout the STIP, even though they may be as
distinctly different as a wetlands park trail, a newly constructed road, a tree planting in
Town, or even the renovation of a building under way.

Similarly, a single standard of construction should apply to foot bridges, vehicle
bridges, elevated viewing platforms, dune crossings, exhibit kiosks, etcetera. This plan
proposes to emulate the standard of construction at Kiptopeke State Park to the extent
possible, and envisions that standard extended to the secondary dune habitat site and
the Ecological Infrastructure System.

Native species of trees, shrubs, vines, and groundcovers will be the standard for land-
scape plant material selection to the extent possible.

The Industrial Development Authority is to set the standards referenced abovein a
timely manner and within the guiding principles that arose from the Cape Charles
Design Charette. It will be from those standards of performance and development-
related protocol for application throughout the STIP, that final specifications may be
determined and budgets and costs derived for implementing the final Park plan.
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DEVELOPMENT RECOMMENDATIONS -

IMPLEMENTATION STRATEGY

There are numerous advantages to putting the development of the Wetlands
Park on a "fast track”: sustaining the momentum of the project pace to date,
enhancing local and regional credibility for the STIP project, considerable price
benefit in spending today's dollars, etcetera. It is also important thatthe IDA be
viewed in the context of "beginning to get things under way" by citizens of both
Cape Charles and the County. The Wetlands Park can deliver that signal.

But perhaps more importantly, the Wetlands Park lends itself to providing an
opportunity for hands-on and instant gratification involvement by community
citizens, students, and volunteers of every stripe. With the exception of land
acquisition, engineering studies, herbicide applications, and heavy machinery
use, there are numerous productive and important tasks that can be performed -
by volunteers, and that can result in significant cost reductions for development
of the Wetlands Park. In fact, much of the debris cleanup requires hand work,
and machines would be more destructive than beneficial.

Recommendation: _

Following acceptance of the concept plan for the Wetlands Park by the Town
Council and the IDA, a workshop and field day should be convened to solicit the
input of the community. A brief morning presentation at Town Hall could be
followed by a brisk walk to the Park site by participants. Beginning from a
location behind the old school, a "walk about” through the woods along the
proposed trail should proceed, with stops along the way to explain and interpret
views, proposed exhibits, resources, habitats, and impacts. Throughout the
walk-about, participants would be instructed to evaluate and appreciate the _
potential for the Wetlands Park, and to what extent they might indicate interest
in making the park happen by rolling up their sleeves and getting to work. '
Upon returning to the old school, refreshments would be provided as well as a
much needed rest. Walk-about leaders might then ask for input from 7
participants, soliciting ideas, surfacing concerns, and asking for volunteers to
assist in establishing the Park. Assuming that a few speak up in earnest support,
a volunteer group could be nurtured and motivated to participate as project
managers for various aspects of the proposed development.




With volunteer commitment in place, IDA representatives could actively solicit
and anticipate support from both the public and private sectors to develop the
Wetlands Park, and sustain critical momentum for the Sustainable Technologies
Industrial Park at the same time.

Ultimately, funding for the project must be viewed as a priority if the IDA is to
capitalize on the volunteer resource it will have energized into action..
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LINKAGE TO THE ECOLOGICAL INFRASTRUCTURE SYSTEM

The Wetlands Park should be viewed as an important component of the planned -
Ecological Infrastructure System (EIS), but at the same time, its integration into the
planning for the Sustainable Technologies Industrial Park strategy is critical.

Concurrent with the development of the conceptual plan for the Wetlands Park is a
concerted effort to establish a secondary dune beach preserve just south of BayShore,
and yet another coordinated effort has been set in motion to enhance and restore critical
habitat for migratory species of birds within the forest land that surrounds the
Industrial Park.

Planners and project managers from Virginia's Coastal Program, the Virginia. Depart-
ment of Conservation and Recreation, and The Nature Conservancy are coordinating
their efforts to produce a world-class result and a model worthy of duplication
elsewhere. :

It follows that the Wetlands Park can serve as a crossroads or intersection for the

movement of people and water and wildlife throughout the Industrial Park. In the

- development of the final implementation plans for the Wetlands Park, linkage to the
balance of the Ecological Infrastructure System must be factored and duly

_accommodated at every turn.
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APPENDICES

Range of Functions of Wetlands and Riparian Areas (EPA)

Outdoor Recreation Plan - Virginia's Eastern Shore: Kiosk _

Outdoor Recreation Plan - Virginia's Eastern Shore: Wayside Exhibits, Boardwalk
Outdoor Recreation Plan - Virginia's Eastern Shore: Interpretive Panels, Handrail
Cross Section, Stabilizer Trail Surface, Construction Detail, Cedar Handrail (TNC)
Kiptopeke State Park, Elevated Walkway/Platform, Elevation (VA-DCR-SP)
Kiptopeke State Park, Elevated Walkway Plan View, Section (VA-DCR-SP)
Kiptopeke State Park, Elevated Walkway Handrail, Section (VA-DCR-SP)

Trees: The Bay's Best Friend?, American Forest, July 1995

Phoenix Plans Wetlands Project, CH2M Hill Article, Water World, Tulsa, OK



Chapter 7

Il. Management Measures

Table 7-2. Range of Functions of Wetlands and Riparian Areas
(adapted from National Research Council, 1991)

Function

Example '

Flood conveyance

Protection from storm waves and
erosion

" Flood storage

Sediment control

Habitat for fish and shelifish

Habitat for waterfow! and other wildlife
Habitat for rare and endangered species
Recreation

Source of water supply

Natural products

Preservation of historic, archaeological
values

Education and research

Source of open space and contribution
to aesthetic values

Riverine wetlands and adjacent floodplain lands often form
natural floodways that convey floodwaters from upstream to
downstream areas.

Coastal wetlands and inland wetlands adjoining Jarger lakes
and rivers reduce the impact of storm tides and waves before
they reach upland areas.

Inland wetlands may store water during floods and slowly
release it to downstream areas, lawering flood peaks.

Wetlands reduce flood flows and the velocity of floodwaters,
reducing erosion and causing floodwaters to release
sediment. ‘

Wetlands are important spawning and nursery areas anhd
provide sources of nutrients for commercial and recreational
fin and shellfish industries, particularly in coastal areas.

Both coastal and inland wetlands provide essential breeding,
nesting, feeding, and refuge sites for many forms of
waterfow!, other birds, mammals, and reptiles.

Almost 35 percent of ali rare and endangered animal species
either are located in wetland areas or. are dependent on them,
although wetlands constitute only about 5 percent of the
coterminous United States.

Wetlands serve as recreation sites tor fishing, hunting, and
observing wildlife. :

Wetlands are important in replacing and maintaining supplies
of ground water and surface water.

Under proper management, forested wetlands are an
important source of timber, despite the physical problems of
timber removal. Under selected circumstances, natural
products such as timber and furs can be harvested from
wetlands.

Some wetlands are of archaeological interest. Native
American settlements were sometimes located in coastal and
inland wetlands, which served as sources of fish and
shellfish.

Tidal, coastal, and inland wetlands provide educational
opportunities for nature observation and scientific study.

Both tidal and inland wetlands are areas of great diversity and
beauty, and they provide open space for recreational and
visual enjoyment.

EPA-840-B-92-002 January 1993
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BEACHES, ISLANDS, MARSHES, AND WOODLANDS

OUTDOOR RECREATION PLAN ON

VIRGINIA'S EASTERN SHORE

. . Prepared for

DEPARTMENT OF CONSERVATION AND HISTORIC RESOURCES
DIVISION OF PARKS AND RECREATION

NORTHAMPTON COUNTY

Information kioSks,
such as this one at Assateague National Seashore,
should be durable and attractively designed.
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A boardwalk leads past an interpretive sign

to a bird-watching blind,
all harmoniously designed.
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A boardwalk trail lays lightly on the landscape
and provides access to interpretive panels
incorporated in the handrail at this wetland.

40
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TREES: THE BAY’S BEST FRIEND?

e Chesapeake Bay does not generally conjure up
images of lush forests, but research indicates that trees
are one of its best “natural” friends. Healthy forests,

particularly those along streams, filter out sediments, nutri-
ents, and pesticides that would otherwise degrade water qua.l-
ity in the Bay and its tributaries.

Recognizing this fact, the Chesapeake Bay Program—an
EPA-led, interstate partnership that includes federal, state,
and local agencies, and non-governmental organizations,
from Maryland, Virginia, Pennsylvania, and the District of
Columbia—has developed policy to “maintain and restore”
streamside forests throughout the Chesapeake Bay water-
shed. Other critical forested areas, including wetlands and
adjacent uplands, should also be protected and restored.

AMERICAN ForesTs and the U.S. Fish & Wildlife Service have
joined forces to assist in the restoration effort. Projects to

restore streamside forests, forested wetlands, and critical

uplands will be carried out on private lands and protected
through long-term agreements with landowners. Private lands
have been targeted because 90 percent of the streamside
properties and many other critical habitats in the Bay's water-
shed are privately owned. AMERICAN FORESTS and Fish &

Wildlife Service are seeking promotional and funding part-

ners among the Maryland business comununity and other insti-

tutions to initiate this program at the heart of the Chesapeake. -

To discuss, contact AMERICAN FOREsTS at 202/667-3300, ext. 228.
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Phoenix Plans Wetlands Project

By JAMES LAUGHLIN
Editor

$3 million pilot wetiands project is

under construction in Phoenix to
determine the effectiveness of constructed
wetlands in providing final polishing of
wastewater effluent.

Phoenix is considering the construction
of a wetlands project that would cover
1,000 to 2,000 acres and be able to handle
100 mgd with 2.5 to 5 days of retention
time. The pilot project will treat from 0.8-

PHOENIX

continued from page 1

Bulrush varieties to be used include
Scirpus californicus, S. validus, S. actus
and S. paludosus. Submerged aquatic
plants, rooted in the bottom of the marsh-
es. will also be used. They include mem-
bers  of  the pondweed family —
Powamegeton nodosus. P. foliosus, P, cris-
pus — und hortwort. Ceratophyllum
demersum.

The pilor program will include wwo
wetland sites covering a total of about 8
acres. One iy a riparian arca while the sec-
ond is in the normally dry river channel.
Water from both test sites will flow into
the river channel after leaving the wet-
lands.

The wetlands will be surrounded by
foolpaths and have observation mounds
allowing the public to view the wildlite
that is expectad to use the site.

Water leaving the wetlunds would
probably be suitable for groundwater
racharge or even diversion into a drinking
water treatment plant, but will be used for
agriculture and landscaping. _

CH2M Hill provided finul design for
the project. Phoenix engineers are manag-
ing the construction project. with CH2M
Hill providing mspection and testing.

The U.S. Environmentai Protection
Agency has given Phoenix a $350,000
erant o develop eriterin for permits for
“use of wastewater elflueni in the wet-
lands. The grant uses funds- from the
Environmental  Technology  Ininative
Program.

3 mgd. with retention times ranging from
2 to 8 days.

The pilot project will use a three-phase
system modified to meet the conditions of
the Phoenix melropolitan arca. Water for
the wetlands will have been treated to the
advanced secondary stage at Phoenix’s
91st Avenue Wastewater Treatment Plapt.

Water discharged from the trcatment
plant currently has a BOD and TSS level
of 5-6, and u turbidity of 2-3 NTU. Most
of the cffluent goes into the Salt River

“channel and provides ithe only normual

EPA's zrunt and "S$16,000 matching
funds from-Phoenix will be uscd to help
fearn how the wetlands, and others like it,
must be operated to comply with current
environmental regulations and what regu-
latory changes are needed to encourage
other innovative technologiss.

The wetland’s project is onc of four
alternatives Phoenix is considering 0
meet more stringent discharge standards
expected in © new National Pollution

. Discharge Elimination System (NPDES)

permit o be issued in 1997.

Other options include installing addi-
tional processes at its treatment plant, sell-
ing the plant’s effluent to a water broker,
or using all of the effluent for a recharge

~ and recovery project.

The wetlands project is seen as one way
to attain compliance while keeping costs
dawn. One option for Phoenix would be to
climinuate discharges into the Salt River
and avoid having an NPDES permit. That
would leave the river dry most of the year,
however, and could create a public back-
lash since effluent flow in the river has
created a habitat for fish. frogs and water-
fowd, '

Jins Brown. w spokesman ter the Civy
ol Phoemia, sind Be envistons o balaneed
approach where somz of the water is

water fTow in the “river.”

The initial phase of the wetlands
ment process will be a shallow marsh. !
secand will be a deep pool 10 collect .
flow from the first marsh and o provid.
open-water habitat for -waterfowi.
third will be a second shallow marsh
provide final polishing.

A varicty of vegetation will be vezd
each of the three phases to heip rem,
harmlu! bacteriz. chemicals mnd ey

See PHOENIX on page 3

reused or sold but some continues to fl.
into the river.

“] think the environmentalisis wo:
have a legitimate gripe if we took it all.
I can’t imagine us putting all the eftiu.
in the river vear round. day after duy. -
just oo valuable,” he'said,

Phoenix. Glendale, Mesi, Scott~d:
Tempe anid the  ULS. Burcuu
Reclamation are involved in the proj.
The cities will pay S1.3 milhon of the p
jecUs cost. the Bureau will pay Si.5 1
lion and the Arizona Department 66
Resources will pay $150.000.

Wy

WaterWorlc

1421 S. Sheridan Road
Tuba. OK 74112
Tel: (918) §31-9862 Fax: (918) X31-947¢
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