A Web-based Mapping
System for the Delivery of
Hydrogeologic Data

Delaware Wetlands
h John Callahan, Scott Andres

Delaware Geological Survey
February 29, 2012

Provide

www.dnrec.delaware.gov/admin/delawarewetlands




Currently at DGS...

n Logs
LIS Water Conditions
Descriptions DGSD  Pj2404  DATEDESCR 116/08

Summary of Water Conditions i LOCALID. KHV-A44 DESCREY  SHN

Datasets

LITHALOG)
. SAMPLE #
Geologic 3 SAND: fvers, Grv, olv gry (5Y 4/2),
few hwvy min, sdy dy bur @ 0.5" &1
104524 SAND: fcrs wir vers Gr, gry bm (2
You ard bur @ 2.5 & 3.7 {1.6-4.1)
The Geology of Forma
Delaware
+ Introduction Bea SAND: vi-f wi few mecrs Gr, gry (5Y
» Piedmont Geology 5T (4.1-5.8)
~ Coastal Plain Geology
o Geologic History of the SAND: fvers, Grv, It obv brn (2.5Y
L | Delaware Coastal Plain The 1 . sdy cly bur, ox (5.8'-7.7")
| Quad Water Conditions Index for NCC Data and
d o Coastal Plain Rock
_:: ggwli (Stratigraphic Hetel 104525 .
B art) Pl i s SAND: f-vers, tolv gry (5Y 6/2), fey
+ Coastal Plain Rock Unit brow e — Conditi for Jan 2012
Descriptions with onditions for Jan . F . fvers, Gry, It olv gry (5Y 6/2
B o Assawoman Bay Group silty - | c B.9-9.1'(8.6-0.7)
o Beaverdam Formation in thi it Above Normal Mo )
Bethany Formation ;::: (click for more details) o C m:wm' golvglwhl:si::z]:;]fm
! 4 L. SAND: f-vers, Grv, pl o , a
o Bridgeton Farmation is thi - SAND: m-vers, It olv gry (5 612), f
Bryn Mawr Formation adja — ! !
. o Calvart Formation 1':;';'; Water Conditions Summary Sheets for 104526
4 Projects f
| | Cat Hill Fermation Quad JEIHUEII'} 2012 SAND: f-vers, Grv, gry (5Y 6/1), few
4+ Publications 3 Choptank Formation =
4 Digital Data o Columbia Formation ZUE?
4 Water Resources Cypress SHEHE DGS Delaware Water Conditions Report compiled by ¢
Formation Light
© DEE LR o Deal Formation ﬁﬁg“
b L1 v Water Conditions Delaware Bay Group. brow z 7
E Summary o EngishtownECRIEE light This page tagged with: Cheswold aquifer Columb SAND; fvers, gry (5 6/1), few hvy
3 claye Mew Castle County Piney Point aquifer Potomac ag 104527
I3 o Hormnerstown y
|:j Forma amod SAND: f-m, gry (5Y 6/1), scat hvy m
=4 3 portii SAND: fvers w) Lyrs of vors-Gry, gr
:' Ironshire Formation and 19.3)
DGS offers o Kentlsland Formation
many data i i
sets as WIS —_— - AppaisLan SAND: m-vers, Grv, bm yel (10YR
and WFS Piedmont
senices. Allantic Coaste
Plain

Aflantic Ocean

TR Purif Provide I I Protect I

www.dnrec g

Click here for a complete




Project Summary

» Several existing and proposed regulations and
ordinances cite DGS resources for preparation of
development plans and permit applications

% Some agencies and consulting firms contact DGS
and use our data; some don’t.

» Consolidating access to DGS resources could
facilitate the preparation and review (DNREC) of
applications.
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Project Summary

» To deliver, via the web, the most commonly used
geologic and hydrologic data released by DGS...

...and a few other non-DGS datasets relevant to
groundwater and surface water (watersheds,
wetlands, NHD, WHPA)

»* Funded by DNREC Water Supply Section
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Example Applications

»* How much groundwater is there — determine storage, flow
and direction

.|
A

.|
A

»* Where Is the water — depths to confined aquifers and the
water table

»* What is the geology like — lithology and geophysical logs

.|
A

»* What is the permeability/hydraulic conductivity of the near
surface layer — recharge

.|
A
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So, What’s the Plan?

Gather relevant datasets together

Ask people what they need

Digitize/Database hard-copy data (lithologic logs)
Develop map-based web portal

Ask users for feedback

Refine code and display/reporting methods
GOTO 5
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Needs Assessment Meetings

»* Two Initial meetings with State agency staff.
— plus emails, phone calls with other groups

» Qverall, very positive response.
* Data Is more important than visualization!

» People are looking forward to a consistent and
concise data reporting mechanism.

» Datasets prioritized

Delaware Wetlands




Datasets — Level 1

» Delaware Basemap
— Google Maps (Terrain and Satellite)
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Datasets — Level 1

= DGS Surficial Geologic Map Series
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Datasets — Level 1

= County Water Table Grids (Depth to Water)




Datasets — Level 1

[l e

i E

Slurmatgiiny” Backwiod o
L A .

; e b "
WMINGHON Eagimoce W

» Well Locations G - N

2 r-qj:-» Pronvas Wecdaitam Clayion
" e

=
and Hydrographs
B s
: &is
Bty i
Bridgeion
. (O] Mt
DGS Well ID Be43-01 Print = Data Download
Location: New Castle County Drilled Date: 1938-01-01 Open Hole Top: unknown :
Easting/Northing: 4464731, 4403717.6 Start Date: 1974-01-16 Open Hole Bottom: 164 ft
Latitude/Longitude: 39.781700, -75.625099 End Date: 2011-01-10 Aquifer: Wissahickon
Altitude: 330 ft Number of Obs: 2578
Delaware Geological Survey
DGS Well ID Bc43-01
7
19| i : :.'v.-._?a;.--.-
af o, T . . o
- [ " - * L)
o . .. I B W
3 251- . » - - _‘h‘s_l‘- * & . G "
= s L -
: _“- ‘t‘t -“ :t- 1‘1;‘£ .3:":: .i. Grbernticr g
2 O LT - “r__ ‘F?ul‘;§= ¥ ] L (-
C . - Hatiion
oo T M e el teTlengy noal E* i H i .
8 L .- wa by . t‘zi:il PR ] ; men Q
c e . ] _{;_‘-‘ * S_.“ *3 ] 4 @
g Fe = - e oxe #B_ 3% FhleRF % - (D) Q
v B - F T S ] . ' ; *
3 I t A - @ il
- i—i : . Q
[ - <
- . A5
L ()
1 1 1 L L L L Fodershinsy
@ e & @ o2 e i 3
w® »® »° ™ ™ »® »® Seatns
Created on: January 29, 2011, 8:36 pm Erress

0 Y 1
@ e Wetlands

www.dnrec. .gov/admir d




Datasets — Level 1

Pi53-61, CMT7
Holts Landing

% Geophysical logs

(API units) (mmho/m) (ohm-m)
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Summary well Log Water Levels
Longitude: -75.3177

Sand, gravel, and clay
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Datasets — Level 1

»* Kent and Sussex County
Recharge Potential

RECHARGE POTENTIAL

I Excetient

4 < [ ] Good

(DGS Publication R166) i
%::‘i;ﬁﬁj’pm;;?’ :
= New Castle County
Recharge RPAS

(UD Water Resource Agency)
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Figure 4. Recharge potential map of Eent and Sussex coumties. Map compiled from data of Andres et al (2002).
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Datasets — Level 1

% Depths to aquifer surfaces (top and bottom)
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Proposed Datasets — Level 2

»* Wells included in DGS published cross-sections
» Digital photos

» Water quality data

» Aquifer hydraulics

» Water and rock chemistry
»* Domestic well data

» Rallroads

» DNREC WMS map services




Development of a Lithologic Database

» Primary R&D portion of this project
% Using MS Access to data entry

% Concept Is to digitize each section of the well log

separately, enabling us to:
— Interact with data programmatically, AND
— Replicate log info as a table or graphic, AND
— Ask complicated questions!

» More than digitized PDFs! Delaware Wetlands




FETEIE

MAIL TO: STATE OF DELAWARE
WATER SUPPLY SECTION

DEPARTMENT OF NATURAL RESOURCES g RETumsien vy o

DIVISION OF WATER RESOURCES AND ENVIRONMENTAL CONTROL CONETRUCTION DATE
. $9KINGS HIGHWAY
P o o, 15801 FORMATION LOG
FAX: 3027352796 —_
Od ’y‘;f‘ 5 PAGE oF PAGES
PLEASE FRINT OR TYPE- ILLEGIBLE OR INCOMPLETE FORRU ML BE RETURNED
veRMITE /A 2/ P 5 [mcumw
PROPERTY OWNER P EAA]E By ﬁ‘:fd'[_a"
WELL CONTRACTOR M4, 7 ’ I uev /
DESCRIPTION TOP OF STRATA BOTTOM OF
STRATA
Z?Jn et 2 /
.&-.a\-eit#é' f’.-d«:ﬁf yd i
| coecn g / 2y
| Gaae o 2.4 )
—Mf}ﬂf ﬂa’n/rﬂ I S 2 £y
o
DESCRIFTION

TOP OF STRATA

&

yd

i

Y

52

e I
e — a2 gl

e

¢ 7

T UAN VN WO N

‘IHERE'BT AFFIRM THE INFORMATION 1 HAVE SUBMITTED 1S ACCURATE AND CORRECT

|
i

| Signature of Well Defller In Charge Liccnsed

Ao — £ P Al 2 5 _ gﬁz};/ﬂ"

White - DNREC  +  Canary - Contractor — + Pink = Chwner

Dioc. No. 40-08-83-13-11




Slaughter Beach Water Co.

DESCRIPTIVE LOG

DGS No. Lg 41-8 Drilling Method Date Drilled_ 3/22/82
Local No. Project Logged by wWhite Drill Corp

DNREC # 49476

Ditch Samples Cores
Depth Lithology Depth Lithology
-2 fill
2-7 gray sand
7-15 white sand
15-71 fine to coarse white yel-

llow and orange sand and
gravel with thin layers
of silty, sandy white,
vaellow and orange clay

T1l-82 silty, sandy, gray clay

‘g2=101 fine and coarse yellow
sand and gravel with
some layvers of clav

101-109 silty gray clay
109-158 clayey, silty, gray sand

158-166 very fine to coarse slighfly
clayey gray sand with shellls

1a6=-198 silty gray clay

198-225 very fine and fine elayey
gray sand

225=251 very fine to some very

coarse gray. sand (mostly,
fine) with shells, clayey

251~ gailty gray clay

Drilled to 263 Delaware Wetlands

Protect




Evaluation Process / Rank system:

* The Rank system has a scale 1-5
% 1 — Being the most accurate and precise
% 5 — Being of very poor quality or unusable record

» Ranking Criteria include materials, number and
depths of intervals, color, grain size(s),
proportions with standard terminology, and
accessory materials

Delaware Wetlands




Access Data Entry Form
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Completed Lithologic Logs

3710 wells
(as of Jan 2012)

Geologist and
Engineer logs

L/

g

e

.

e

QGIS 2012
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Status... By the Numbers

» 3700+ lithologic logs

% 2000+ geophysical logs

% 300+ photos

»* 900+ water observation sites
x ~130 wells with hydrographs

% ~35 - 40 datasets
% 85 cross-sections
% 1 user guide

Delaware Wetlands




A Bit About Technology

% Web-based
— Apache/PHP/JpGraph
— OpenLayers web interface with Google base maps

* Data storage
— Postgres/PostGIS for vectors, rasters, tables
— TIFFs/IMG for some raster display

= MapServer
— OGC WMS/WES web services

* It’s all Open Source!

Delaware Wetlands
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43+ @0

\ ‘\ Zoomtn a scale - ;g ldentify All c'a vﬁ Identify Wells vﬁ Surface Query vﬁ Subsurface Query 0 Help ~
;p?. ed Lion ¥ Quamile i Camden AT TN e LTaLwyL
£ / arm
Square i E-etl_rnam Evesham Lacey ﬁag;
~Chester = Depiford” (\Voorhees. Township
: i kS Township |
] AT !/ Claymont NP \Glousester .?j::g%?; JOusan
4 / % / 2 ston slownshi /
s f # 7 “Washington NI P waterford Stafford
W ington Township . Township o
r"-\-dark T \ Monroe c
!- Glassboro BN Wharton / 1
Casile \ Township™, Winsi Bass River
Bmuksw.e - > Qe ~ Ehip Bottem Surf
Bear El‘_enns\'r.lllle \ Hammenton Ve A
= ownship i X 0 ong
i Elkton Glasg.ow 5 s i Franklin Little Egg—Tuckerton
Bel Air Narth g o % '?“Wfo‘_'e Harbor Beach
Bel Air 4 Chesapeake o H :I _Tewnship Haven
PN Sotth 7 mverdeen & Deerfield | sty ‘
ysvi Upper Deerfield,  Deerfie Gallowa
Cocteysville @ e Wit Townahip! Vineland \ f y
M S Hopewell ridgeton Eqq Harbaor, Absecon
. 'I"owson gy Edgewood 9 Miil\.-il_le TAWPRRIpE Brigantine
e i Carrle oy
' Park\rl Ie Y _Ifoalrﬁeld : Atlantic Gty
diawn | Hﬂsedale Middle River @ Commercial M;:élc.e Linwood Ventnor City
Balnmore il Tovmshe Ocean City
Hlington Dewne i /
Dundalk Edgemers ; WETIES fp
¢ - Chestertown =] Township
Tl B Sudlersville Dennis
emdale’ Glen Bumnie K /
MRt Church Hill Miodle Sea Isle Ci
SeverTy Delaware Township 4554 ste City
denton Pasadena = Avalon
L Sevema Centreville Wondside. . 29gia Stone
Croft Park Easf T 4 Harbar,
rofton \ & Lower
N Stevensyile Quenstown Fehon Frebefica :
Seabroak- Annapﬂlls e S Greensboro Tewnship widwood
f Grasomille =
.Ilwlle Ridgely Haﬂjgﬁonu Cape May
Denton 1%
0 Eastern Bay. Cordova O
Greenyood Ellepdale
5t Michaels Easton Qt_‘:\ﬁuf“
TI:EIZT: X Preston fidgen Remm}‘l
i Oford : Beach‘r Dewey
e T Federalsbuig Beach
: B‘-;.oe Hurlock & T
Huntingtown ¥ S Seaford _ Long etk
4 Mlisboro
Erince Algenguin E:‘S‘:r’:;“ 1 i By
e Frederick Cambridge 116} 5 Sharplown Jsasgnro Ur.wgn \«‘lew
= Frankford £t
. Calvert Mardela o 1
I::"l: StLeonard geccni'ong Vienna; Springs e 3%@ |—|—I
N Ocean. fiand Scale=1: 1,091,358
¢ Hebranw—.) Pittsville o Pines
= Chesanaake Ranch Salishiin: I A Map data G2012 Google -
™1 Measure ~ = ¢ Permalink Scale settings ~ 7 Map units ~ Basemaps ~

& |_] Base Map Data
== Groundwater — Point Observations
Groundwater Observations and Hydrographs

Groundwater Observations
Sites with Lithologic Logs
Sites with Downhole Geophysical Logs
@ [_] Groundwater - Area and Gridded Data
& [_] Surficial Geologic Maps
& [ Reference
@[] Cross-Section (Published) Locations

Active data layers

Checkall Uncheck al Remove all

[ ¥ Municipal Boundaries

AV Delaware Boundary

Active data legends
Municipal Boundaries

Municipal Boundaries
Delaware Boundary

State Boundary Lines

lands

Protect

www.dnre .gov/admir



o

e Millington

E_T:j Cyprggs B

%
&
3
z
epdlarsle d
Sudlersville
Barclay Ba'p{&’
o
&
o
&
=]
2
B (=]
& a
L‘}%
Rd
e
O,
o"Pd
o Goldsboro
a
% &
3 5
& #
k3
<3
Ricoehe
LabpLILe Greensboro
L La,

7 Measure ~

\, Zoomto a scale -

puejue

Henderson

'.; '-';Eldentify"e'\"ells ‘:ESurfaceQuery ;LSutsurfaceQuery OHeIp <

Sea Breeze

Nantuxent
Cove

m G

oF Ty
& __};L. | 2 km |
d:ﬂ-_, £ Zmi

Scale=1:272, BBD

- 211186.93 141248.8
%xhlap dqtabénnpmgte-

=% Scale settings ~ % Map units - Basemaps -~

Available data layers

Groundwater Observations
Sites with Lithologic Logs
Sites with Downhole Geophysical Logs

=] Groundwater - Area and Gridded Data

[ Wellhead Protection Areas

[ Kent/Sussex Groundwater Recharge Potential

[_JNew Castle County Recharge RPAs
[ Depth to Water - Dry Conditions
[ Depth to Water - Normal Conditions
[ Depth to Water - Wet Conditions
m‘!\l’ater Table Elevation - Dry Conditions
| [ Water Table Elevation - Mormal Cunditicln|s
4

Active data layers

I3[ Mew Castle County Recharge RPAs
I3[ GeoMap 12 Cape Henlopen

[V Groundwater [r==ms=iin=n
Il GeoMap 14 Ke \*, Zoom to layer
L3V GeoMap 10 Ag @ More information

EAIV Municipal Bounl & pemove layer
[ ¥ Delaware Boul 0%  Opacity 100%

Active data legends
Groundwater Observations
& Groundwater Ohserv ation Sites

GeoMap 10 App Piedmont

B Ardentown Granitic Suite
[ Baltimore Gneiss

[ Barley Mill Gneiss

L Brandywine Blue Gneiss
E Bringhurst Gabhro

[ Christianstead Gneiss
— Cockeysville Marhle

] Faulkland Gneiss

B Iron Hill Gaklro

B8 Iron Hill Gabbro Subsurface

il

Checkall Uncheck all Remove all



(), Zoomto a scale - L:ﬂ Identify Al ..‘Q ’r-;k identify Wells Ek Surface Query L;E Subsurface Query | @ Help - Available data layers »

".ﬁr “ Sele earch data lavers W
#
# || Baze Map Data B
* A, RN AN TN =) Groundwater - Point Observations
o Subsurface Query Results =™ Groundwater Observations and Hydrographs
* - Groundwater Obkservations
. T Sites with Lithologic Logs.
A Subsurface Aquifer and Water Depth Results 7 Sites with Downhale Geophysical Logs
=l i) Groundwater - Area and Gridded Data
Location coordinates: 190256, 131149 O Welhead Protection Areas
k ; ' [l Kent/Sussex Groundwater Recharge Potential
A Elevation at ground surface: 25.39 ft (7.74 m) {3 New Castle County Recharge RPAS
Subsurface Elevations: [ Depth to Water - Dry Conditions
— Jt] Depth to Water - Normal Conditions hat
1| | 3
uifers Water Table
Aq Active data layers
-46 Federalsbur
g Wet . o Checkall Uncheck all Remove all
Conditions: 21.39 ft (4 bls)
¥ Groundwater Observations and Hydrographs
82 I3[ New Castle County Recharge RPAs
] !
. A D 96 Cheswold - |-Geur1ap12 Cape Henlopen
¥ Groundwater Observations
; Normal [D¥ GeoMap 14 Kent County
N — Conditions: 21.39 ft (4 bls) D GeoMap 10 App Piedmont
265 Pi Poi o |_Hun|c:|paIBc|undar|es
B E oint [ Delaware Boundary
Active data legends
e 433 Dry . Groundwater Observations and Hydrographs -
-647 Rancocas Conditions: 21.39 ft (4 bls) N
= . A Groundwater Hydrograph Sites
e::] [
= Groundwater Obsenvations
-750 I & Groundwater Observation Sites
-789 Mount Laurel
O F GeoMap 10 App Piedmont
@ Ardentown Granitic Suite

/TA [ Baltimaore Gneiss

u ‘ LO\ Q krrm I Barley Mill Gneiss
’* = 5| [ Brandywine Blus Gneiss
A )1 5:}5|E= 1: 13: 495 dy e
A O = W kﬂap daﬁ%ﬁj‘#p?fhw 5_1;” 3_5_15 = Bl'il-'llgll?l.ll'st Gabbro _

[ Christianstead Gneiss
Measure = 0 = Permalink o Scale seftings ~ % l.1ap units - Basemaps - |:| Cockeysyille Marhle ;I




=
Delaware %

Available data layers ¥
Select / search dala lavers -
# [_]Ba=e Map Data “

24— Groundwater — Point Observations
Groundwater Observations and Hydrographs

| Well Details | Water levels

Well/Borehole Summary Information

| Lithology Log I Geophysical Log : Digital photos |

Well information for DGSID Db24-10

X undwater Observations
= with Lithologic Logs

iz with Downhole Geophysical Logs
weater - Area and Gridded Data
Ihead Protection Areas

i'Sussex Groundwater Recharge Potential

DNREC ID: Db2410

County: New Castle County

Easting/ Northing: 440068.0, 4389034.0
Longitude/ Latitude: W754156, N393856
Altitude: 78.00 ft

Drilled Date: 2057-10-14
Hole Depth: 28.0 ft
Geologic Unit: n/a
Hydrologic Unit: dl

Water Observation Well?: Yes

Primary Well with Hydrograph?: Yes (Download)
Screen Top: 21.0 ft

Screen Bottom: 24.0 ft

No. of records: 282

Lithologic Log?: No
Geophysical Log?: No

Photo Available?: unk

¥ Castle County Recharge RPAs
ith to Water - Dry Conditicns

ith to Water - Normal Conditions _],:]
3
layers
Uncheck all Rempove all

bndwater Observations and Hydrographs
Castle County Recharge RPAs

Map 12 Cape Henlopen

undwater Observations

Map 14 Kent County

Map 10 App Piedmont

Elkton
o askl Hy, | icipal Boundaries
e
iy B iy ware Boundary
= @i 'ﬁ!}%
ite Hall 3 % legends
'?:;3 r Observations and Hydrographs -
% o o
£ dwater Hydrograph Sites
“<
oy r Observations
— = —— L r - - . .
()] * F = b, S g sslembe | & Groundwater Cthse v ation Sites
P s B4 Fort Dup
A A T State Bark A %aq. S  GeoMap 10 App Piedmont
— b L9 B Ardentown Granitic Suite
‘ Wik 9 ‘ [ Baltimare Gneiss
\ i km . .
oD A s ; %g:qm" |—|—|"| E Barley Mill Gnaiss
:i 4N N A Widlife: Arha Scale=1:138.495 | [[] Brandywine Blue Gneiss
ygr Chesapeake g — 176794.77 182817.49 )
[ raali 5 = 9 G - " e
(IaalC ) cly B R | '-ﬁ[’ap _ R | ()< || I?rm_gl?med Gabhro _
T [1 Christianstead Gneiss
(| |07 ermalink == = et - W} s - B
Measure = Permalink o Scale settings Wap units Basemaps = Cackeverille Marhle :J




Resistivity
101 10"

1071 10~z 10~3 1074

clay; silty; Trace: organic material, fine sand, fine gravel
~ ~
clay; silty; Trace: fine sand, fine gravel ; 10"~z 10™3

fine to medium sand; silty; very thin (1-3 cm) interlace: clay, silt i 50 100 150 200 1o0"~2

e T T o o ST

fine to medium sand; Trace: silt; very thin (1-3 cm) interlace: fine to medium sand; ¢

Well ID: Jc23-02 coarse to medium sand; fine to very coarse gravelly; Trace: silt
Easting: 446042.5

Northing: 43327575
Altitute: 58.00 coarse to medium sand; Trace: gravel, silt
Hyd Unit: Not Available 30.00 ft

medium to coarse sand; Trace: silt; very thin (1-3 cm) interlace: silty
33.00 ft

35.00 ft coarse to medium sand; gravelly; Trace: silt

medium to coarse sand; Trace: silt; very thin (1-3 cm) interlace: fine to medium san

fine to medium sand; Trace: silt
[45.00 ft

L7 00 ft sand; silty

fine to medium sand; Trace: silt

(50.00 ft

Start Depth  [Stop Depth [Description

‘O,DD ‘1,00 ‘clay; silty: Trace: organic material. fine sand. fine gravel

‘I,DD ‘3 50 ‘clay; silty; Trace: fine sand, fine gravel

‘3,50 ‘?,00 ‘ﬁ.ne to medium sand; silty; very thin (1-3 cm) mnterlace: clay, silt

7.00 17.00 fine to medium sand; Trace: silt; very thin (1-3 cm) interlace: fine ton

Delaware Geological Survey
DGS Well ID Bb34-34

17.00 25.00 coarse to medium sand; fine to very coarse gravelly; Trace: silt

25.00 29.00 coarse to medium sand; Trace: gravel, silt
‘30.00 ‘33.00 ‘medium to coarse sand; Trace: silt; very thin (1-3 em) interlace: silty

‘33.00 ‘35.00 ‘coa.rse to medium sand; gravelly: Trace: silt

‘35.00 ‘41.00 ‘mcdium to coarse sand; Trace: silt; very thin (1-3 cm) interlace: fine t
l41.00 l45.00 [fine to medium sand; Trace: silt

l45.00 l47.00 [sand: silty

l47.00 [50.00 [fine to medium sand; Trace: silt

Depth to Water (ft bls)

e N
B B

Created on: September 14, 2011, 324 am




Next Steps

# Start using In operational sense
— Fix bugs as needed

% Develop an update procedure
— New DGS published data
— Digitizing historical logs

» Prioritize remaining data and functionality

Delaware Wetlands




John Callahan

Delaware Geological Survey
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