Coupling New Technologies With
Existing Methods:

A Unified Stream Assessment Example

Prepared and Presented By:
Matthew J. Moffitt, P.E., CFM
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Mobile Technology

< Cell Phones

<« Smart Phones

< Tablets

< The “Cloud”

< |nterconnectivity

~~Bionie-Engineers- \\/ s
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There’s An App For That!

(g
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Task at Hand?

Bloomington, IL Stormwater Master Plan

» Stream Inventory
» Unified Stream
Assessment
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How can we use mobile tech?

« Data Collection
« Data Processing

< Data Conversion




Unified Stream Assessment to iPad

+ Foth already created 1Pad applications for several other
data collections processes.

< Understood the task of the Unified Stream Assessment
method to be cumbersome in data collection and
processing.

< Declided to create a new IPad application specifically for
the Unified Stream Assessment Method.
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Preview é

« Introduction to Unified Stream Assessment
« Traditional Data Processing

« Geographical Information Systems

« IPad App — StreamSites

« StreamSites Data Processing

<« Wrap Up
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Unified Stream Assessment

Developed by The Center for Watershed
Protection under the U.S. Environmental
Protection Agency

Rapid technique to locate and evaluate
problems and restoration opportunities within
the urban stream corridor
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Unified Stream Assessment

< A tool that provides a systematic approach to
assessing and inventorying urban streams. This
Inventory may then be used to analyze urban streams
as a network and easily differentiate the areas of
poor conditions versus the areas of good conditions.

< Divides urban streams into reaches and defines 8
common occurrences within each reach.
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Unified Stream Assessment
Collection Equipment

« Chest Waders

« Walking Stick

<+ 200" Tape

« Handheld GPS

« Clipboard

<+ Worksheets (keep them dry)
< Fleld Manual
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U.S.A. - Reach Level Assessment

q q
OVERALL STREAM CONDITION
Reach Level Assessment RC H Optimal Suboptimal Marg Poor
In-sTREAM Greater than 70% of substrate 40-T0%mix of stable habitat well-
N HaBITAT favarable for epfaunal colonization and | suited for full coloniz ation potertial . "
SURVEY REACH ID: W TRSHD/SUBSHD: Date:_ [ | ASSESSED BY! fish cover; mixcf snags, submergsd | adequate habitat for mantenance of im:"mi ﬁ“:":s:;';“n“ Less than 20% stabls habitat, lack
- - (May modify logs, undercut banks, cobble or other populations; prasence of additional dosirable; sub. :;“h atly of habitat is obvious; substrate
START Tawme: AMPM  LMK: Fxn e AM/EM IMK: GPSID: criteria bassd | stable habitat and at stage to allowfull | subsirats in the form of newfall, but | o010 S e e TR unstable or lacking.
Lar_ ® . " Long a i oo Lar @ v " LoNG ° on appropriate colonzation potential (i.e., logs'snags notyet prepared for colonization (may B

i | RCH

AsArssrn

SURVEY REAaCH 1ID: l W amn'Se psmn: Dawm:  /

START Tosx: AM PM LMK: END Tesmr:__  AMPMM LMK GPSID:
Lat b » " Lo~g . ’ » Lar ¢ ' * Lo~c ¢ ‘ -
Dyscwar rion: Duscmarrion:

Rausmweast Muovms O Heavy run D Steady ran Perseny conprmons D Heavy raan O Steady ren O Intermment
0 None O Internmttent 0 Trace 0 Clear 0 Trxe O Overcast 0 Partly clondy
Svmpotsoene Laso s O Indusinal O Comenercaal O Urtun Resdertial D SubatunRes O Forested O Institutsonal
0 Golf course O Pask 0O Crep O Pasture O Oeher
= . . |

Sub Total In-stream: 180 + Buffer/Floodplain: /80 = Total Survey Reach 160
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U.S.A -

Outfalls

om woter ourats | OT

WATERSHED/SUBSHED: DATE: __/. [ [ ASSESSED BY:
SURVEY REACH ID: TIME___ ____AMPM PHOTO ID: (Camera-Pic ¥) "
SITEID (Condition#) OT-____ | Lat_* : "LONG __* g " LMK | GPs: (Unit 1)
BANK: TYPE: MATERIAL: SuapE:  [JSingle  DIMENSIONS: SUBMERGED:
Our Ort O Head ) OcConcrete  [OMetal [ Circular  [J Double Oxe
FLOW: D‘]JI‘:‘" O pvCPlasic OBrck [ Elliptical (J Triple  Diameter____Gn) 7] purtially
Onone O Trickte O Other O Other O Futy
[ Moderate ] Trapezcid Depth
[ substantial O Oopen O Concrete [] Earthen O Parsbolic : ) - <
O other channel 0 Other Width (Top)__(n) o kg
O Other * (Bottom) )
CONDITION: OpoRr: [INo | DEPOSITS/STAINS: VEGGIE DENSITY: PIPE BENTHIC GROWTH: [ None
None OGas None None DO erown [ Omange [J Green
O ChipCracked O sewage Ooity O Normal [ Other
O Peeling Pant DORancid'Sour | O Flow Line O Inkibited PooL QUALITY: [J Yo podl
3 5 P A
O Corrosion O sufide 0O Paint O Excessive Good (Jodors Dcelors  CJoils
O Other O Other Oother O Other Suds [J Algae [ Floatables
O other
For CoLor: O Clear O Brown [JGrey [ Yellow [JGreen [JOnnge [J Red [J Other:
FLOWING | Turmmiry: Novie Cloudy [ Opaque
ONLY FLoATAmLEs: None : Petroleum (oil sheen) Other
OTHER [ Excess Trash (paper/plastic bags) O Dumping (bulk) O Excessive Sedimentation
CONCERNS: | [J Needs Regular Maintenance [ Bank Erosion O Other

POTENTIAL RESTORATION CANDIDATE [ Discharge investgation [J Stream daylighting  [J Local stream repairoutfall stabilization

If yes for stormwater:
Is stormwater currently controlled?
O vesONo [ Not investigated

Land

Ono O Storm water retrofit O Other
If yes for daylighting:
Length of vegetative cover from outfall . Type of existing vegetation Slope

se description

Area avatlable

OUTFALL Heavy dscharge weh a dstect color andlor 8 5 i ey -
SEVERITY: srong smel The smaunt o dscharge s Signcant | ooy yoy s color andior oder, the amount of el oo Bt R dy v
Crele® p...:‘nuu o ischarge is very small compared 1o the steam's base dm";:""m‘“””’“'w e
o, dochar e flow and amy mpact sppesrs to be mincr /locakced -
gnficant mpact downit eam
S 4 3 2 !
SKETCH/NOTES:

Rerorren 1o avmmorimes (Jyves O o




U.S.A - Severe Bank Erosion

Severe Bank Eresion ER

WATERSHED/SUBSHED: DATE: I /. | ASSESSED BY:
SURVEY REACH: TIME:____AMPM PHOTOTD {CAMERA-PIC #): H#

SITE ID: (Condition-H) | SraRiLAT ___°_ " " LONG o y " LMK____ ‘ GPS: (Uit 1)
ER-___ | Exp LaT___® ' "long__* ' " LMK

PROCESS: O Cumentiy unknown | Bank o Concern: L1 LT I RT [ Both tlooking downsiream)
[ Downeutting [ Bed scour LocaTion: [ Meander bend [ Straight seetion [ Steep slopevalley wall [ Other:

[ widening [ Bank failure DIMENSIONS:

[ Headeutting ] Bank scour Length /ifno GPS) LT/ andlor RT ft Bottom width f
O aggrading [ Stepe failure | Bank Ht LT ft ander RT__ ft Topwidh it
[ sed. deposition | [J Channelized Bank Angle LT % awdier RT ° Wetted Width ft

Lanp OWNERsHIP: [ Private [] Public [] Unknown | LaNp CovER: [JForest [JField/Ag [0 Developed:

POTENTIAL RESTORATION CANDIDATE: [0 Grade contrel O Bank stebilization

O Ne [ Other:

THREAT To PROPERTY/INFRASTRUCTURE: [INo [ Yes (Describe):

EXISTING RIPARIAN WIDTH: Oz2sn OQ2s-500 Osersn O7s-weon Oel008
EROSION Active dawncutting, tall banks an both sides

Pat downzuting evidert, ackve stream
‘widaning, anks actively aroding at
modarata rate; no threat ta proparty o
infrastiucturs

of the stream eroding at a fast rate; erosion
contributing signficant amount of sedment to
stieam; obvicus thrsat to proparty or
Channelized= [ 1| infraststors

Grada and wth stable; isolated areas of bank
fadursieroson, likely caused by a pipe outlal kocal
saour, impaied ripaian vagetation o adjacent use

SEVERITY (cfreleli)

5 ] 3 T
ACCESS: Goad access: Open aree in public Difficult access. Must eross wetland, steep slope or
" ownership, sufficient room te stockzile other sensitive areas b access seam. Minimal
naarials, aasy eteam chanvel sccens or | SRS B TR BTES stockpils areas available andior lacated a great
heavy equipment using existing reads or omova - - distance from stream section. Specialized heavy
tais. Stockpile aroes small or distant from stream. | o 0P Y
5 3 ]

Fair access: Forested er cevelopad area
adjacent 1 stream. Accass reqiras tree

NOTES/CROSS SECTION SKETCH:

Rerorten To avtormmes [] Yes [JNo




U.S.A. - Impacted Buffer

Impacted Buffer IB

WATERSHED/SUBSHED: [Dare: s / | Assessen ny:
SURVEY REACH: [T awew | ProtoID: (Camera-Pic #) .'#
SITE ID: (Condition-#) | START LAT o ' " LonG o ' " LMK ‘ GPS: (Unit iD]
IB____ | END  LaT ° ! " LONG ° 4 " LMK \
IMPACTED BANK: REASON INADEQUATE: [ Lack of vegetation [J Too narrow [J Widespread invasive plants
Ovr OrT OEeth O Recently planted ] Other
LAND USE: Prvate  Insttutional  GolfCourse Park  Other Public
(Facing downsiream) LT Bank [m] [m] [m] a 0o:

RTBank O [m] O O O:
DOMINANT Paved Bareground  Twflawn  Tall grass  Shrubserub  Trees Other
LAND CoVER:  LTBak [J a a ] () [m} (]

RTEak  [J m| O O [m] ] 0
INVASIVE PLANTS: O none O Rare O Partial coverage [ Estensive coveraze [0 unknown

STREAM SHADE PROVIDED? [JNone [ Partial O Full ] WETLANDS PRESENT? [JNo O ves O Unknown

POTENTIAL RESTORATION CANDIDATE  [JActive reforestation. [JGreenway design [] Natural regenzration [ Invesives removal
Ono O Other:
RESTORABLE AREA bic land

REFORESTATION where the riparian area does public or privats land thatis | land where read; building
LT sam KT ot eppearto be wsed foreny | presonty used for  cpaciic | enceoecrment or cther

Length (f1): P‘?TE“'”-‘“‘: spasific purpose; planty of purpose; evailable area for | faeture signfeantly imits
(Clrcle #) area auailabla for planting planting adequats avalable area for planting

Wi :

Width (f1): T - 5 3 :

POTENTIAL CONFLICTS WITH REFORESTATION O Widespread invasive plants [ Potential conemination [ Lack of sun

[ Peorfunsafie access to site [J Existing impervious cover [J Severe animal impacts (deer, beaver) [ Other:

NOTES:
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U.S.A. - Stream Crossing

Stream Crossing SC

WATERSHED/SUBSHED: [Date: s / [ AssESSED BY:
SURVEY REACHID: [ Tinee: AMEM | PHOTOID: (Camera-Pic #) "
SITE ID: (Condition-#) SC-___ | TAT __° g " LONG ___* ' "OLMK____ | GPS (it D)

TvpE: [] Road Crossing_[] Railroad Crossing[] Manmadz Dam [ Beaver Dam_[] Geological Formation [ Orher

SHAPE: HBARRELS: | MATERIAL: | ALIGNMENT: DIMENSIONS: f vumable, shetch)
O Arch Oeottomless | [ single O Conerete O Flow-aligned Barrel diameter: (f)
FoR Revtb E E:;:m“ D3 etiptical E ]l_)'ﬁ’;h [ Metal [ Mot flow-aligned Height &)
0D [ Other: [ Do rot know
Rarcroap | O Other: O Other:
CROSSINGS | CoNDITION: (viderice of.) CuLvertspope; | Culvertlenath (1)
aney Ol racking/chippi jon 1D seour hole O Flat Width: ()
1g/chipping e
O sediment deposition O Failing embankment O slight (2° - 57
[ Other (describe): O Obvious (=57 | Readway elevation (M)

POTENTIAL RESTORATION CANDIDATE [ Fish barrier removal [J Culvert repair/replacement [ Upstream storage retrofit

One O Local stream repair [ Other:
15 8C ACTING AS GRADE CONTROL Owe Oves O Unknewn
EXTENT OF PHYSICAL BLOCKAGE: BLOCKAGE SEVERITY ! feircle i
OTotal
ke R struchure such as adamor | Afolalfshblockageona | A lemoarary bamier such as a
Diemporry B Unknoren road cubvarton 2 i orderor | tributary that would isolate a | beaver dem or ablockage at
Ifyes for ) greater stisann bocking the signficant raach of stiearn. | the vry head of a stream wih
Jish barvier CAUSE: upsiiaarn mavement of or patial blockage thatmay | vary kil viabls fish habitat
O Drop oo high  Water Drop: (in) | anadromous fish; no fich interfare with the migration of | above it natural bariars such
O Flow too shallow Water Depth (in} prasant a3 waterfalls.
Dother f 4 3 2 1

NOTES/SKETCH:

Rerorten 1o avrnorines [1Ves [JNo

Foth




U.S.A. - Channel Modification

Channel Modification

CM

[ Date:__¢ / | Assessep By:
TIME: AM/PM [ ProT0 ID: (Camera-£ic 11 5
[Sawrtar__ = v Lome__° IMK___ | GPS: wuriy
EME [Bao Lar__ > " Lono__°____ v IMK__ |

TypE: [] Channelization [] Bank armoring [ conerete channel [ Floodplam encroachment [ Other:

MATERIAL: Does channel have perennial flow? Oves ONo | DvENsioNs:
[ Comerete [ Gabion . . cond . Height R
ClRipRap O Eerthen Is there evidence of sediment deposition? [ ves [ Ne Bottom Width &
O Metal Ts vegetation growing in channel? Oves ONe | Top widh: (M
O Other: | Is channel connectad to floodplain? O ves O Mo | lenath —
&551 HFI)‘\W CHANNEL i ADJACENT STREAM CORRIDOR
pth of flaw in) ;
D:lr W m\, ’ . Available width LT fty RT (ft)
e fow channel? [] Yes [1No Utilities Present? Till in flocdplain?
%4 of channel hottom Y O Yes OMe OYes ONa

POTENTIAL RESTORATION CANDIDATE
Ono

O Structwal repair

O Base flow channel erzation [J Natwal channel design [ Can't tell
[ De-channelization [ Fish harrier removal

[ Bicenginesring.

CIHANNEL- | A leng secton of concrete stream (>5007) > An earthen channe| les= than 100 fwith good weter
manoy | St e | ot o mad e |  n w
SEVERITY: | the chanvel Vegetatad bars may have fomed in channel ahovs and balow inpacied area

(Cincle # = 5 7 T

NoTES:

Foth




U.S.A. - Trash and Debris

TR

Trash and Debris

WATERSHED/SUBSHED: l DATE: __J L | ASSESSED BY:
SURVEY REACH 11 ] TivE: AMPM | ProTO 1D; (Camera-Pic #) fid
SITE ID: Condiion-#) TR- | LAT__® ' "LonG __° ' * LMK I GPS: (Lhit 1Dy
Typrg: MATERIAL: SOURCE: LocATIoN: LAND OWNERSHIP:
[ Industrial [ Plastic [ raper O Metal | OJ Unknown 0 streann ] l:uhlic O Unknown
O Commereial O Tires O cConstruction [ Medical | [ Flooding [ Riparian Asea O Private
[ Residential O Appliances [ Yard Waste [ thlegal dump Lt bk Ayrllwm U Picknp trmck
O Automotive  [J Othen: O Local outtall O R an o
POTENTIAL RESTORATION CANDIBATE [ Strcam cleanup [ Stream adop! gment [ Removal/p ion of dumping
Ono O other:
Fyes for wash o | BovwnentNexnen: [ Heavy equipment [ Trash bugs 0 Uniniown | Dostesres Wity 100 Fis
debris removal WHO CAN DO IT: O volunteers [ Loeal Gov [ Hazmat Team [J Other ‘ Oves ONe DOunknosn
. " Alarge smount of trash, of bulk ftems, in a small area .
CLEAN-UP :‘ "'ﬂ"] ':"’h;' :;""d [‘:' “t:; with pasy acess. Trash may have baon dumped over | * ""::"“”" o b ot d;:";’a"""’ —r d""'
PotaNTIAL: | BT b0 s | e b dset | T 5 O Cr v o
(Cirele ) p il fow days. possibly with a small backhos.
5 4 3 2 1
NoTES:
Revorten 1o Avmorimes [JvES [JNO




U.S.A. - Utility Impacts

UT

Utility Imp:

WATERSHED/SUBSHED: I DATE: ___/ . | ASSESSED BY:
SURVEY REAcH ID: 1 TIME:. : AMEM PaotoID: (Camera-ic 5) i
SITE ID: (Condition-¥)  UT- Tar__"° . " LonG & ' " LMK GPS: (Ut Dy
TYPE: MATERIAL: LocaTion: POTENTIAL FISH BARRIER: PIPE DIMENSIONS:
[ 1.aking sewer [ Conerete [ Flocdplain Oves ONo Diameter: o
[ Exposed pipe Ocomugated metal | [J Stieam bank Length sxpossd: it
[ Exposed mantole | [ Smooth metal [ Avove stream
O Other Oeve [ Stream bettory | Conprrion: [ Jcint failue [ Pipe comrosion/cracking

O Other: O Othes: O Protective eovering broken O Wbl eover b

O Other:
| [T [ None [ Clear [ Dark Brown [ Lt Brown [ Yellowish [ Greenish [] Other:
DISCHARCE: Obor [T one [ Sewage (101, [ Sulide (] Chiorine L] Giter
DEposITs | [ Nose [J Tampons/Toilel Paper [ Lime [ Swhicz oils [ Slains [ Other:

TPOTENTIAL RESTORATION CANDIDATE [ Siructural repairs [J Pipe testing [ Citizen hotlines [ Dry weather sampling
[ no [ rish barrier remeval [] Other:

If yes to fish barrier, Water Drop:
UTILITY IMPACT

—_

Seelian o pipe underined by ercsion and could

N The
d Frosien fppeis i hosed P
— callapse in the near ‘uturs; a pipe rnning acrase s v kng s pipe is stable; the pipe is acrass the botiom of the
SEVERITY: e bad o suspandad abavs the sirammy A long | P2 expesed butthere is no straam bit any & small portion of thefop of the pips
Wirele %) y immad ste troat that the pipe wil be s ! P
sacton along hs edge of the sirsam whara nearty | Tt Ste et e Bl axpasac; tha pine is axposed but i rainfarced with
the enbre side of the pipe is exposed or a u ':"a::i_:m T‘m ‘:'m'l concam | COnCrele an itis not 2using a bloekage fo upstream
manhols stack bnat is locatad in the centar of tha "slm':mg' - h”um’“m fieh mousmsnt: a manhals stack that s at the stga of
tream channe! znd there is svidence of stack I Pipe may b pi the stream and does not extend very Far out nto the.
e Txga debiis during a bug storm suent | % S 47 A0E2
Leaking=[] 5 3 - 3 3 ]
NoTEs:

Rerortep 10 Locar avtnorrmes [ Yes [ Na




U.S.A. - Miscellaneous

MI

Miscellaneous

WATERSHED/SUBSHED:

/. /

DATE: ASSESSED BY:

SurvEy Reacn ID:

TiME:______aMPM | PHOTO ID: (Camera-Pic %) "

SITETD: (Comiition-#)  MI-

‘LAT o v " Love__° . v LMEK: GPS: (Uit ID)

POTENTIAL RESTORATION CANDIDATE [ Storm water retrofit

[ Strcam restoration [] Riparian Management

Do [ Discharg Prevenon (] Other
DESCRIBE:

RerorTED 16 Locat avtnorrres [] Yes [ No
W ATERSHED/SUBSHED: { DATE: [ i | ASSESSED BY:
SURVEY REACH TD: [Toim___aven | Proto : (Camera-pic £ #
SITE ID: (Condition-#  MI- LaTt__°® ' " LoNG ' " LMK: GPS: (Ui 10y

POTENTIAL RESTORATION CANDIDATE [ Storm water retrofit

Ono

O Stream restoration [ Riparian Management
O Discharge Prevention [J Other

DESCRIBE:

RerorTED 10 Locar aumiorrmms[] Yes [] Mo

WATERSHED/SURSHED:

‘ DATE: J / | ASSESSED BV

SURVEY REACH ID:

[rve:___avwon [ Puoto n: camera-rpic 5) #

SITE ID: iCondition-#  MI-

[

GPS: (Ut 15y

Long__ ' " LMK:

POTENTIAL RESTORATION CANDIDATE [ Storm water retrofit

One

[0 Stream restoration [] Riparian Management
[ Discharge Prevention [J Other:

DESCRIBE:

ReroRrTED 10 LocaL avtiorrries [] Yes [ Ne

Foth




U.S.A. - Photo Log

Stream/ Location | Photo
h

Back) @ FO th
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Traditional Data Processing

< Need to store It
» Organized
» Intelligent
» Sortable
» Searchable

<+ U.S.A. Field Sheet Database — Microsoft Access

<« Manual Data Entry
€ Foth



Home Create External Data Database Tools Acrobat
& Cut 5] Ascending Gz ¢ ‘;;y = New X Totals \% 21c Replace @
% 53 Copy -~ 11 Descending ‘;] Advanced lew . =8 Save 9Spelling S = GoTo~ b fiit A
iew Paste Filter efres in ize to witcl 4
v 7 Format Painter %7 Remove Sort ¥ Togale Filter All~ X Delete - B4 More g Select ¥ | Fit Form Windows ~ B 7 U

Views Clipboard M Sort & Filter Records Find Window Text Formatting

Tables & «

= Ch | Modificati 5

= annel Modification E Switchboard = 2 =

£ Erosion 3

B oo USA Field Sheet Database

:3 Miscellaneous

= outfal Reach Level Must be

£ Reach Level Assessment Assesment filled in first

j Stream Crossing

£3 Trash and Debris

5 utility Impacts Impacted Buffer | Stormwater Outfall |
Stream Crossing I
Trash and Debris |
Miscellaneous |

Record: 4« 10f1 Ul 7:”4,'\7!10 Filter TSearch
Form View Num Lock  Scroll Lock |@ & @ E ¥

\ 4 Foth



Home Create External Data Database Tools Acrobat
= ¥ cut Y 4| Ascending ¥z Selection - ||@ = New % Totals }} 3¢ Replace % . Lz i b
== —] 53 Copy il Descending mﬁd\ranced o =4 Save ‘? Spelling = GoTo~
View Paste Filter Refresh Find Size to Switch ab =E== B
-  Format Painter ?_, Remove Sort W Toggle Filter Allv X Delete EHDI'E [é Select ~ | Fit Form Windows ~ LA A V- & = = = @
Views | Clipboard M| Sort & Filter | Records | Find | Window | Text Formatting |
Tables = «
B3 channel Modification Outfall - = 52
B FErosion -
E Impacted Buffer utfall OT
B3 Miscellaneous
= 4 Watmshed:l ‘ Date: I |Assessed By_l
Cutfall
Survey ID: ‘ Time: | Photo ID:(Camera Pic# =
EH Reach Level Assessment uvey I Iz‘ mel amipm o I e ) I I
. " oy " - o [ n - d ' " - L -
T stream Crossing jite ID: (Condition-#): OT- I ‘Lall 0 I 0 I Long.l 0 I 0 I I.MILI |GPS.(Umt]D)|
EH Trash and Debris Bank: Type: | Material: | Shape:  Sin | Dimensions: Submerged: | =
B3 utility Impacts FLT FRT ! ! e
P [ Closed Pipe [ Concrete  FEMetal | FE Circular ¥ Double | Diameter oin  FENo
[ Head : : :
| EEPVC/Plastic FEBrick | PEEliptical [= Triple | [& Partially
! I§01hm| | [ Other: | ! [ Fully
________________ 4l -
| | ; |
Flow: [EConcrete [FEarthen | | T12pezoid Depth Din
[ None & Trickle : : : ) ]
[ Open Channel | | [ Parabolic | Top Width Om
[# Moderate [EE Other . :
I | B Other | Bottom Width| 0in| gppifaple
[% Substantial | Descl | D |
¥ Other: | | | Desc] I
| | |
Condition: Oder: Deposits/ Stains: Vegetative Density: Pipe Benthic Growth:
% None ENo I No = None [ None [ Brown
B % Normal [ Orange [ Green
I Chipped/Cracked B Gas % Qily RN =
[ Sewage = . Other: |
[ Peeling Paint ; [ Flow Line Inhibited
 Comos ¥ Rancid/Sour i . Pool Quality: [ No Pool
e % Sulfide Pt Excessive F% Good % Odors & Colors
& Other: [ Other. & Other: FE Other: [ Qils % Suds  [% Algae [ Float.
| | | | ¥ Other]
For | Color: FEClear FBrown [FGrey [FYellow [ Green FOmnze FRed [F Other [ v
Record: W 1of1 H | % Mo Filter | search
Form View Mum Lock  Scroll Lock
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Preview
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GIS

<« What Is GIS?
» Spatial Database

< What can 1t do with the info that Access can’t?

» Visually see dots/lines/shapes/objects on a map
representing various elements

» Can represent data based on various properties

» Define algorithms to manipulate data to more
accurately represent key data

€ Foth



Geographical Information System

H Create pomts and polylmes that
q represent our collected data
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Development of StreamSites

< \Who

*What
*Why
*Where
+When
*How

€ Foth



StreamsSites
Collection Equipment

« Chest Waders
« Walking Stick
<+ 200 Tape

« 1Pad
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StreamSites

Manholes

Flared Ends

Inlets

Catch Basins

Sewers

Street Centerlines
Street Names

Address Numbers
Address Numbers Sub Layer
Buildings

Corporate Limits
Parcels
Lakes/Detention Basins
Streams

Storm Watersheds East

&

Y
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Back

<
Storm Qutfall
Watershed: Date: | Name:
Survey Reach ID: Time: Photo ID:(Camera-Pic) #
Site ID:(Condition-#) Lat: Long: LMK: GPS:(Unit ID):
Bank: Type: Material: Shape: Dil
& LT [0 Closed Pipe [ Concrete [ Single Diameter (in) [ No
7] RT [ Metal [ Circular [[1 Partially
|- Head [ PVC/Plastic [C] Double [ Full
[C] Brick [C] Elliptical
O Other g Triple
Gl Depth (in)
Flow:
[ None 7] Concrete [] Trapezoid
o] Ch: | =
[ Trickle Eorentiany [] Earthen [] Parabolic Top Width (in)
[ Moderate ] Other: [[] Other:
[ Substantial . "
[ Other: Bottom Width (in)
Condition: Odor: D g Density: Pipe Benthic Growth:
[J None [ Brown
[] None £ No 21 None [£] None [ Orange [ Green
[C] Chipped/Cracked [ Gas = Oil [[1 Normal )
[ Peeling Paint [ Sewage [ Flow Line [ Inhibited [ Other:
[C] Corrosion [ Rancid/Sour [ Paint [[] Excessive ——
[] Other: [ Sulfide [] Other: [] Other: Foolozoesl@ o s
O Other: [ Good[] Odors[ Colors
[ 0il[[] Sud [ Algae [JFloat
[ Other:
For Color: [] Clear[] Brown[7] Grey[] Yellow ] Green[] Orange[7] Red[] Other
Following
Only Turbidity: ] None[] Slight Cloudiness[] Cloudy [[] Opague
Floatables:[7] Nene [[] Sewege (Tp, Eic.)[[] Petroleum [[] Other:
Other Concearns:
[C] Excess Trash [C1 Dumping (Bulk) [ Excessive Sedimentation
[[1 Needs Regualar Maint. [C] Bank Erosion [ Other:
Potential Restoration Candidate:
[[] Discharge Investigation [[1 Stream Daylighting [71 Local Stream Repair/Qutfall Stabilization
[C] Stormwater Retrofit [[1 Other Desc [ No
If Yes for Daylighting:
Length of Vegetative Cover from Outfall: ft Type of existing Vegetation: Slope:
IT Yes for Stormwater
Is Stormwater Currently Controlled? Land Use Description:

[ Yes [l No ] Not i Area lable:
Outfall Heavy discharge with a distinct color andfor a | Small discharge: flow mostly clear and Outfall does not have dry weather discharge;
Severity: | Stong smell. The amount of discharge is odorless. ffthe discharge has a color and/or staining; or appearance of causing any

* | significant compared to the amount of normal | odoro, the amount of discharge is very small erosion problems.
(Select flow in recieving stream: discharge appears to | compared to the stream's base flow and any
One#) be having a significant impact downstream._ impact appears to be minor/localized

5 4 3 2 1

Sketch/Notes:

[C] Reported to Authorities
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oT

WaATERSHED/ SUBSHED.

Dare:

I A [ Asszssrn By’

Sowvey Reacw ID: Tome:___ o asi Puoro ID: (Camera-irc 1) =
Sire ID (Continns) OT- Lar . y “Iowc. © . = IMK l GPS: (Unr ID)
Bask: Tvre: Mareniar SHare O Simgs  Dimensions: SusmERGEn:
OLT ORT[] Head O Ceaces [OMetx []Cemulx [J Dockls DO
—p— O Closad [ PVCPs [(JBrck [ Elgpscal (] Triple  Dmster__ (80 [T parmally
O¥se OTads | 70 ml 0 Oee Fuy
e o o e i e S R
Cubimamy Oopsa O Ceaces [] Extien Br' = Depéh: —(“ ) ]
Odiar Sxzel [ Other o Wideh (g} | o s
Fastwoem =
Conpimion: Ovow: N0 | Derosira/Stams: Veccie Densiry: Pirs Bevrwuc Growrn: [ Ness
[ Cuip Cracked 0 Sewags DC?‘\; [ Nerza! [ Ovhae
[ Pusling Paxx [ORmcid Sowr L [ Inhibimd Poor Quarity: [ Ne podl
0 Cerrosion [ [ Excasuine Good oemDoam Do
0 Ocar O Orhar m [ Oar Bsn SAIQ-BCM
[ Ochac:
Fox Cotox: OCexr OBrown [JGwr [ Yalow [ Gresa [J Oraage (] Red [J Other
Frowpe Tomom: | Cloudimess ] Cloudy UE
Oy Froarasies: o (1ot , e (ce] shass) L] Othar
Orrin [0 Excess Trash (pepar plastic bag) [0 Dezpeng (bulk) [0 Excessive Sedasatason
Concenns: | [0 Neods Ragalar Maizmoxsce [ Bask Eroucs 0 Oer

Storm OQutfall
ed Date: | Name:
Survey Reach ID: Time: Photo ID:(Camera-Pic) #
Site ID:(Condition-#) Lat: Long: LMK: GPS:(Unit ID):
Bank: Type: Material: Shape: Di
|71 LT [[1 Closed Pipe [C] Concrete [ Single Diameter (in): [ No
|71 RT [C] Metal €1 Circular [[1 Partially
|71 Head [0 PVC/Plastic [C] Double O Full
[ Brick [l Elliptical
5 other: g Triple
lier Depth (in)
Flow:
1 None [F] Concrete [C] Trapezoid -
[C] Trickle Al CLRUGIERE [C] Earthen [0 Parabolic Top Width (in)
[C] Moderate = Other: 1 Other:
[C] Substantial .
[ Other: Bottom Width (in)
Condition: Odor: D ins: Ve ive Density: 0 it I (i
[ None [ Brown
[F] None [[1 No [F1 None [C] None [ Orange [ Green
[[1 Chipped/Cracked [ Gas 0 oil ] Normal
[[] Peeling Paint [[] Sewage [C] Flow Line [C] Inhibited O Other
[ Corrosion [[1 Rancid/Sour [ Paint ] Excessive —
[£] Other: [ Sulfide ] Other [] Other: FeelerrhiE S el
[C] Other: [ Good[[l Odors[] Colors
[ Oil [ Sud [ Algae [[Float
[ Other:
For Color: [ Clear & Brown[] Grey [ Yellow ] Green[T] Orange[] Red[ Other:
Following
Only Turbidity: ] None[[] Slight Cloudiness [ Cloudy [[] Opaque
Floatables: [[] None ] Sewege (Tp, Etc.) 0] Petroleum [ Other:
Other Concearns:
[C] Excess Trash [C1 Dumping (Bulk) [F] Excessive Sedimentation
[C] Needs Regualar Maint. [F1 Bank Erosion [C] Other:
P c
[C] Discharge Investigation [C] Stream Daylighting [0 Local Stream Repair/Outfall Stabilization
] Stormwater Retrofit [C] Other Desc: [ No

Porexrian Resroranon Caxomware [J Discharm snestpncs [ Sceam dndigeing [ Local swsam mpair curiill mabilzazes

If Yes for Stormwater

If Yes for Daylighting:
Length of Vegetative Cover from Outfall: ft

Is Stormwater Currently Controlled? Land Use Description:

Type of existing Vegetation:

Slope:

[£] Reported to Authorities

[ Yes [ No [ Not Investigated Area Available:
Outfall Heavy discharge with a distinct color and/or a | Small discharge: flow mostly clear and Qutfall does not have dry weather discharge:
Severity: | strong smell. The amount of discharge is odorless. If the discharge has a color andfor staining; or appearance of causing any

* | significant compared to the amount of normal | odoro, the amount of discharge is very small erosion problems.
(Select flow in recieving stream: discharge appears to | compared to the stream's base flow and any
One#) be having a significant impact downstream. impact appears to be minor/localized_

5 4 3 2 1

Sketch/Notes:

O= [ Storss wamr emefis [ Ochar
Ifye: for apighemg:
Langh of vegetative cover  Srom outhall £ Tipe of existing vege Slope
Ifye: for stormeaser
Is seormwarer cuzendy conrollad” Land Uss descnp
OYuONe [ONetzwzpnd Arsa wailable:
OuvtyaLL wetyy BANPQE MIN § N CONF O &
> tulshianl sporg e The amoure of Sacamge iz s m:x::ﬁ'" Our doe et heve Iy wesmer
y ¥ Zompered 12 e amaurt of noma S0 I® recenang mx:n,‘m“"mn ’uw-vcvm
et Sheerr, SaCherge appews 1D 2e having & - 3G oy erzion prdiems.
2w 32 oy PSac sppeen 10 De TN | DCNERd
b + i) 1
SkeTcn/NoTEs:

Rerosren o avmormes: 0 ves 0 »o
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Data Collection vs. Data Collection

« I1Pad « GPS
< Camera
« Clipboard
< Worksheets
< Pen
< Field Manual

All while trying to walk through the stream and collect data

€ Foth
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StreamSites

The data 1s collected, now what?

Nothing!

« Data Is collected directly into database
< Database exists 1n the “cloud”
« Instantaneous in GIS

« Allows multiple users on both ends —
simultaneously

€ Foth



StreamSites in GIS

() Streamsites_Bloc h.mxd - ArcMap - ArcView T W ey p——— el

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help

DEEa L EHBR X (9 | b | 132607 M EEREE R, QANQNHI e N-O(KO B ZNAS0R
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StreamSites in GIS

File

Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
DE B Sl @& x| -1 EEESO 0, QQANQMH € WO
Editor ] 1 it O- A - 7| [0 il 10 ~B I

: Drawing~ R (=) %2
1| 2% | % &= o Labeling~ i R @ Ay i Gk || Fast

7 Layers
= @ Total Survey Reach
Total Survey Reach
mi143
mi142
mi105
wige
182
73
69
59
mi58
mi55
mi53
mi37
mi26
= ™ Severe Bank Erosion_PL
Severity
-
-1
2
3
=4
-5

Severe Bank Erosion

m

=] Stormwater Outfall
Severity Levels
@ 0 (Unk)

u]

Stream Crossing
Severity Levels

Trash Debris

ZINBSERg
B 55napping'0‘ji

815955309 1384421.185 Feet
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StreamSites in GIS

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help

DBES L AR "0 -0 - (EEEED RN, QAN s W0 x @] BLASS T @,
¢ Editorv| » " 2 2 Ll B3I Na da A A = Drawing~ K (=) # [ [J~ A ~ 0) Aval ~v10 vB I U Av°‘'£v_’_vi55napping‘0J:f,‘_,J

| &P &

7| BB | B S8 BlEEEY -1 1!

: Labeling~ &) &% B < <h }Fast vl

Table Of Contents zx

888

= = layers
Total Survey Reach
Severe Bank Erosion_PL

=] Stormwater Outfall
Severity Levels
@ 0(Unk)

2 Stream Crossing
Severity Levels

=] Trash Debris
Cleanup Potential

A2

=] Utility Impacts
Severity

Impacted Buffer

Reforestation Potential

<Top-most layer>

Location: 816,002.878 1,384,285.074 Feet

Field
Assessed By
Bank:Head

Condition:PeelingPaint
Date
DayLighting:LengthVegCover
Daylighting:Slope
DayLighting: TypeExVeg
DepositsStains:FlowLine
DepositsStains:None
DepositsStains:Oily
DepositsStains:Other
DepositsStains:OtherDescription
DepositsStains:Paint
Dimensions:ClosedPipe:Diameter
Dimensions:OpenChannel:BottomWidth
Dimensions:OpenChannel:Depth
Dimensions:OpenChannel: TopWidth
Flow:Moderate
Flow:None
Flow:Other

low:OtherDescription

:Trickle:
ing: Color:Brown

Value
Foth
<null>
<null>
Yes
<null>
<null>
Yes
<null>

<null>
6/12/2012
<null>
<null>

<null>
Yes

<null>
<null>

<null>
<null>
<null>
48

<null>
<null>
<null>
<null>

<null>
Yes
Yes
<null>

6113.295 1384262.157 F




StreamSites in GIS

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help

LY T TR R i — =)Ll

EIF-AY Eap Al

- o - ) i - ° H - - - - - - - - i -
Editor=| ~ A i Ny o 3 5 | Drawing~ & ) 5|0~ A @) Arial 10 B I U/A--2- % - Snepping op",.
SR SEEEEE® E‘ B Ei. B G F 2 Labeling - & &4 & &f &h &% [Fast - I}
Table Of Contents R} X Table X
28 M- RL-L
o & layers + | Stormwater Outfall x
£ W Total Survey Reach OBJECTID® | Watershed Date Asses| ReachiD| Bank:LT | Bank:RT | Bank:Head | Flow:None | Flow:Trickle | F F i Flow:Other | Type:ClosedPipe | Type:OpenChannel Material:Clo +
Total Survey Reach 845 [F1 61112012 Foth |1 es <Null> <Hull= Yes <Null> <Hull= <Null> <Null> Yes <MNull> es Ml
1143 849 [F1 11:2012 Foth |1 <Hull= Yes <Hull= <Ml <Null> <Hull= <Null= <Null= Yes <Null= Yes
w2 851 [F1 611212012 Foth |2 <Nl Ves <Nl Yes <Hull= <Nl <Null= <Null= <Null= <Null= Ves
1105 852 |F1 6122012 Foth |2 Yes <Nuli= <Nul= Yes <Nuli=- <Nul= <Nuli= <Nuli= Yes <Null= Yes
186 853 [F1 61202012 Foth |3 <Null= Ves <Null= <Null= Yes <Null= <Null> <Null> Ves <Null> es L
g 854 [F1 6112:2012 Foth |3 <Hull= Yes <Hull= Yes <Null> <Hull= <Null= <Null= Yes <Null= Yes
855 [F1 /122012 Foth |3 <Hull= Ves <Hull= <Ml <HNull= <Hull= <Null= <Null= Ves <Null= Ves
B 856 [F1 61122012 Foth |3 <Ml Ves <Ml Yes <Huli= <Ml <Nuli= <Nuli= Ves <Null= Tes
69 857 [F1 61202012 Foth |3 Yes <Null> <Null= <Nl <Null> <Null= <Null> <Null> Ves <Null> es
59 858 |F1 611202012 Foth |3 Yes <Null= <Hull= <ull= <Null> <Hull= <Null= <Null= Yes <Null= Yes L4
58 859 [F1 /122012 Foth |3 <Hull= Ves <Hull= Ves <HNull= <Hull= <Null= <Null= Ves <Null= <Null=
Wiss 860 | F2 611212012 Foth <Ml Ves <Ml <Ml Ves <Ml <Nuli= <Nuli= Ves <Null= Tes
w153 861 |F2 61202012 Foth <Null= <Null> es <l <Null> es <Null> <Null> Ves <Null> “es
i 862 |F2 611202012 Foth Yes <Null= <Hull= <ull= Yes <Hull= <Null= <Null= Yes <Null= Yes
[ | 863 |F2 6112:2012 Foth <Hull= Yes <Hull= <Ml Yes <Hull= <Null= <Null= Yes <Null= Yes
E 864 |F2 611212012 Foth <Ml Ves <Ml <Ml <Hull= <Ml <Nuli= <Nuli= <Nuli= <Null= <Null=
B A Severe Bank Erosion PL 865 | F2 61202012 Foth <Nulk= Ves <Nulk= es <Nuli= <Nulk= <Nuli= <Nuli= Ves <Nult= es
Severity 866 | F2 61202012 Foth Yes <Null> <Null= Yes <Null> <Null= <Null> <Null> Yes <Null> <Null>
-0 868 | F2 6112:2012 Foth <Hull= Yes <Hull= Yes <Null> <Hull= <Null= <Null= Yes <Null= <Null=
-1 869 |F2 611212012 Foth es <Null= <Nl <Ml <Hull= <Nl <Null= <Null= Ves <Null= Ves
2 870 [F2 61202012 Foth <Null= Ves <Null= Yes <Null> <Null= <Null> <Null> Ves <Null> “es
3 871 |F2 61202012 Foth Yes <Null> <Null= <l <Null> <Null= <Null> <Null> Yes <Null> <Null>
— 872 [F2 6112:2012 Foth es <Null= <Hull= <Ml <Null> <Hull= <Null= <Null= Yes <Null= Yes
—_ 873 [F2 611212012 Foth <Nl Ves <Nl Yes <Hull= <Nl <Null= <Null= Ves <Null= Ves
874 |F2 6122012 Foth Yes <Nuli= <Nul= <Huli= <Nuli=- <Nul= <Nuli= <Nuli= Yes <Null= Yes
[ Severe Bank Erosion 875 [F2 61122012 Foth <Null- Ves <Null- <Null> <Null- <Null- <Null= <Null= Ves <Null> Yes
Severity 876 | F2 6112:2012 Foth es <Null= <Hull= <Ml <Null> <Hull= <Null= <Null= Yes <Null= Yes
877 |F2 /122012 Foth Ves <Null= <Hull= <Ml <HNull= <Hull= <Null= <Null= Ves <Null= Ves
878 |F2 61122012 Foth <Ml Ves <Ml Yes <Huli= <Ml <Nuli= <Nuli= Ves <Null= Tes
878 |F2 61202012 Foth <Null= Ves <Null= Yes <Null> <Null= <Null> <Null> Ves <Null> es
380 | F2 611202012 Foth <Hull= Yes <Hull= Tes <Null> <Hull= <Null= <Null= Yes <Null= <Null=
| 883 |F3 1312012 Foth |3 Ves <Null= <Hull= <Ml <HNull> <Hull= <Null= <Null= Ves <Null= <Null= -
« L] b
Severity Levels o4 ar E | (0 out of 101 Selected)
© 0Unk) Stormuwater Outfall
@1
@2
@3
@4
@5
Stream Crossing
Severity Levels
[
=2
3
=4
Hs
Trash Debris i
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Wrap Up

What does this all mean to you?

« Less stuff to carry

« Fewer personnel and shorter collection time
« Automated Data Entry and Processing

« Faster and Easier
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StreamSites vs. Paper

« Collected, Converted, and Processed In 4 days

14 Reaches
12 Bank Erosion

101 St ter Outfall
oTTRTE A Almost 200 sheets
19 Stream Crossings

» 11 Trash and Debris of paper!!!

» 4 Utility Impacts

» 12 Impacted Buffers

» 8 Channel Modifications
» 1 Miscellaneous

4
4
4
4

®
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StreamsSites is just one Example

:ﬁ @ TreeS|tesm

Tree Management Software

¥ g, 4337y adde) i o - ST

R

O SignSites

Sign Management at
Your Fingertips




So what else can we do?

The limitations of what can be
created, match only the
limitations of our imaginations!
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QUESTIONS?
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