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‘Context

Montana has 1196 unique Assessment Units and growing each year/

Our water quality metric database (raw data) contains 1,742,356 records (2,794,798 if you include those not

submitted to WQX)
| FacilityGroup | Facility | Data Manager | Number of Results
MBMG_WQX Jolene M 3,354
MDEQ_REM_WQX Jolene M. 76,209
MDEQ_WQ_WQX Jolene M. 624,539
MONT_DEQ_WQX Jolene M. 481,235
National WQX MONT_PPL_WQX Jolene M. 221,835
Organizations MTNWWE Jolene M. 41,684
(1,742,356} MTVOLWQM_WQOX Jolene M. 11,031
MTWTRSHD_wWQX Jolene M. 157,753
QCC Jolene M. 419,613
REMONTWQ Jolene M. 7,623
TSWQC_wWax Jolene M. 67,480
IEMB_ABSALOKA_COAL Martin Van O. 60,276
IEMB_BIGSKY_COAL Martin Van O. 165,684
q IEMB_BULL_COAL Martin Van O. 100,142
x::rﬁzljt?i?\s IEMB_DECKER_COAL Mart?n Van O. 193,276
(849,676) IEMB_OTTER_COAL Mart!n Van O. 0
IEMB_ROSEBUD_COAL Martin Van O. 213,884
IEMB_SAVAGE_COAL Martin Van O. 24,747
IEMB_SPRING_COAL Martin Van Q. 91,667
DEMOTEST_WQX None 2,187
MT305b_SecondaryData Jolene M. 64
Not Grouped POPLAR_PIPELINE Jolene M. 34,311
SILVERTIP Jolene M. 164,977
BIGSKY_SPILL Jolene M. 1223
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Problem Statement?

Most of the impairments in Montana rivers are Sediment related. A
better way to store collected data for later analysis is needed?

Where is the data and what can we do with it once it is found?



PURPOSE

Monitoring staff record a variety of observations on a segment of a river or
stream to check for quality

Riverbank measurements
Pebble counts
Pool and riffle characteristics
Bank erosion determination (sediment loading)
Prior to this tool all the data was stored on paper and placed in a file cabinet

Retrieving and analyzing the data was cumbersome

Databases containing water chemistry constituents are common, but few
data storage formats currently catalogue the physical information typically
used for sediment investigations
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SAMPLE FIELD FORM (between 15 and 30 pages for each assessment)




The Client Application (phase 1 - get the data in)

The sediment habitat data management tool is a simple, one-screen interface application that allows a user
to search for data in a variety of ways using a variety of search criteria

Feature “alue:

Simple Search Feature Type:

Advanced Search

Cross Section Fools Riffles Large “»ood Febble Count Greenline BEHI Site Wisit Summarny
Lize Simple or Advanced Search fo find secords Ry
1 —Menu Bar

Cross Section 1D | | [ #ddMew Cross Section | [ Edit Cross Section |

Sile Visit Selector: |BP-CoffesT est_2/28/2013 ~|| s e f
[ Y L IR e ] Add Site Visit Station Photo 1D Latitude Longitude Feature Type 2 S I te V I S It I n O
steip[iFcoioio | [E]  stetenam 20 | — . L " :
DS Lafitude: [47 0000 | US Latiude: (1001 | [E ] putface water to bankiul 3 — Data View Panel
B height [feet] =
Slope [*]
oS oy | ENDOEETE U Lereivel EICNPECEN (15 perkcut widin st ap view is available
e 4 — Map labl
Dl | | l:l Measzurement interval [feet] I:I mEP B
B § exlimate
Wisit D ate: l:l Field Perzonnel: I:l
Entrenchrent Fatio
Streamn Marme wfatershed [(4th Level HUC) )
1 [ |
[
Clharme] Shefus P Wiahershied [Sth Level HUC] Field Calculations Field Measurements Cross Section Depth Measuremeris
Sifvn St E _] |C°"E( | l:l bankfull mean tMeasurement_ID MeasurementCode Edzgtshuremenl
MTDEQ Project |de atifier “water:hed [Eth Level HC) E=Ely i Mid channel bar? Left Barkrul — I
cross section
| [oon | [ e - —
MTDEQ Asseszment Linit i atershed Mame
| | l:l thalweg [dmax) 3 (5
[ ] widthedepth ratio £ |10
EF% Lewvel 3 Ecoregion Land Use Left Bank 5 w» [10
Cross sechion Motes:
| | E |5
EP4 Lewvel 4 Ecoregion |Land Uze Right B ank | 7 - |3
g |2
“alley Gradient: Fiiparian Class Left Bank ] w1
X | | 10 Right Bankfull =~ (0
izt D FRiparian Class Right Bank
Confinernent: | |
Potential Reference

Existing Rosgen Stream Types Fotential Fozgen Stream Types

[ Exit Application ]




¢ Sediment and Habitat [ =0 s

File Add Edit Delete Reports Help Simple Search Feature Type: MT DEG Project 1D + Feature Walue: BP-5000 -
[ Advanced Search ] -

Cross Section | Pools Riffes | Large Wood Pebble Count |  Greenline | BEHI Site Visit Summary
A records found where DEQ Froject = BPF-6EK" -
— 1 Count
: g Add Mew Cross Section Edit Cross Section
Site Visit Selector: BP_Krick_1_10/25/2012 ~ (|2 | [ Cross Section 1D | | | ]
- 3

[ View Site on Map ] [ Add Site Visit ] 4 Station Photo 1D Latitude Longitude Feature Type

Site ID:[BP_Krick_1 | [E] ste Length: [1000 : E | [8 | [242 | [1128 | [pool | | Show location on Map |

DS Latitude: US Latitude: |44.55 | 3 12 Surface water to bankdull

- - height feest) ICI Slope ()

itude: |- tude: [112.55
DS Longitude: |-112.5 US Longitude: 0 et wickh Fect)

Tum left at the sign that was removed by the snow
plow two winters ago. Then tum rght &t the sguimel

| Visit Date: 10/25/2012 | Fieki Persornel: [Bivis and Lou Cos 10

Stream Mame Watershed (4th Level HUC)

[=2]

LFP  [J] =200 [ ] estimate
10 Measurement interval feet)

1o RFP  []>200 [¥] estimate
I:I Entrenchment Ratio

Directions:

|Big Parcupine Creek | |Eig Forcupine Creek | } _
Channel Status: Watershed {5th Lewel HUC) Field Calculations (@ Field Measurements Cross Section Depth Measurements
L Big P ine Creek
Site Sinuousity” I:I | Lol gl nisl L LSRR | bankfull mean Measurement_ID  MeasuremertCode E‘Iz[:;urement
MTDEQ Project Identifier Watershed (6th Level HUC) depth Mid channel bar? [ X — ——TT,
[8P-6000 | [101000020205 | 560 x:s{:ﬁ‘;” . .
MTDEQ Assessment Lnit Watershed Mame
[MT55P001_010 | [Big Porcupine Creek-Wild Hors¢| [ | thalweg (dmax) 3 > |10
4 - |10
(161 | width/depth ratio
EFA Level 3 Ecoregion Land Use Left Bank ) 5 = |10
|I|:|ah|:| Eathaolith __| | | Cross section Motes: & w0
EPA Level 4 Ecoregion Land Use Right Bank 7 -|5
|High Idaho Batholith - | | o 12
Valley Gradient: |> 10% - |ijariar1 Class Left Bank | 9 -2
. [= 10 Right Bankfull |~ |0
Stream Order: Riparan Class Right Bank
Corfinement | l
| Potential Reference
Reach Type: ||B-10-7-C | [Potential -]
Existing Rosgen Stream Types Potential Rosgen Stream Types

| '|| || | | "|| || [ Exiat Application




¥ Sediment and Habitat Data Manager (TEST)

=1ofx|

Fle Add Edt Delete Reports Help Simple Search Feature Type: IMT DEQ Praoject ID vl Feature Walue: IMadiSDn_TF’A_Em 4 LI
Achvanced Search | .
Cross Section Fools | Riffles I Large Waood IPebee Countl Greenline I BEHI ISite Wisit Sum
28 records found where DEQ Project = = o
‘Madison TPA Z0i4° - — Count
— |2 Add New Pool EditPool
Site Visit Selector: |ATLPD4—DEa_?,fSD;ED14 LI 4 |1? Fool 1D |12 | |
YWiew Site on Map | Add Site Visit 5
= Fool Data
Site ID: |ATLFO4-02a Edit | ——
7 Downstream Upstream Fool hax FPoal Foal Tail Fool Residual
DS Latitude:  [44.66142 US Latiude:  [44 55049 g Station Length Depth  Crest Depth Depth
344 3E0 16 2.1 = |0.45 = |1.65
DS Longitude:  [111 50835 US Longitude: [-111.52831 s || | |
10 ) Fool Farmative Pool Type
MAS Site Length:  [525 THMOL Site Length:  [500 11 Pool Type Pool Size Tosluie Cower
2 ISCDur Il_arge I I
) ) Take FR 230 past ranch, lake, to site
Directions: 13
14 Fool Camment
Wisit Date: I?,-’SIJ,-’ED14 Field Fersonnel: INixon, A Apfelbec 15
16
Stream MName Watershed [(4th Leswel HUIC) —
Antelope Creek IMadiSDn Fiwver 7
18
. WWatershed (Bth Lewel HUC)
Ch | Status:  |wel
nnet Siats ILake Craak Depositional Spawning Area Grid Toss
Site Sinuousity I
MTODEQ Froject Identifier Watarshed (Bth Lewel HUIC) Toss 1 Toss 2 Toss 3
|Madisan_TPA_ED14 |1DDEDDD?DED1 Spawning Estimate # # # » # #
Girawel Location D50
FMTDEQ Assessment Unit Watershed MName ount e Coum; Obs Coum Obs Tatal
[t4Ta1F004_140 [ereiape Craek - FoalTe 5 of J43 [T or 43 [14 of |4 Patio
Toss Comment e % |2 % “HE % .
EFA Level 3 Ecaregion Land Use Left Bank
JMiddie Fockies =1
EFA Level 4 Ecaregion Land Use Right Bank
IDry GneissicSchistase—\folcanicll I
walley Gradient: |2 9% « | Ripanan Class Left Bank
SHEE OFEE: I:2 :,v Ripanan Class Right Bank
Caonfinement; IU vl I
Potential Reference
Reach Type: |MF-2-2-1) I LI
Existing Fosgen Stream Twpes Potential Rosgen Stream Twpes
I ~1 | I ~] | | Exit Application




¥ sediment and Habitat Data Manager (TEST) i [=1]
Fle Add Edit Delete PReports Help Simple Search Feature Type: |MT DEQ Froject ID vl Feature Walue:  [Madison_TPA_2014 ~|

Advanced Search |

Cross Section] Foals |  Riffles | Large Wood Febhle CDUY‘ITI Greenline | BEHI Site Wisit Sum
iﬁ‘aﬁgz;is?_fpoinggtzfre LDEQ Project = % VRS T |1— Station ISD— waet Dry ) Add Mew Pebble Count |
Site Visit Selector:  |ATLP04-02a_7/30/2014 ~] z wet Dry Particle Freq;‘fnw Freq.f"':y F‘f;‘;“u“e'ﬁtc';’e% Edit Pebble Court |
iew Site on Map | Add Site Visit “ SAND Riffle Grid Toss
sand J11 E <2 mm 10.58 8.65 19.23 Cournt # Obs

Site ID: |ATLFO4-02= Edit | and finer
[aesiaz | GRAVEL # | of |
DS Latitude: 44 68142 S Latitude: I44.EBD49 o »

%
wery fine I7 | 2-4 673 0.96 2B.92 I
DS Longitude: |-111_52835 LIS Longitude: |—1'I1.52831
d fine B Jo 4-6.35 5.77 o 32.589 #3 of |
MAS Site Length:  [525 TMOL Site Length:  [500 fine l4 Iz B.35- 8 3.85 1.92 38.46 Average |
Diractions: Take FR 230 past ranch, lake, to site rnedium I3 I1 8-11.3 288 0. 36 42.31
medium E Jo 11.5- 18 7.64 0 50 I I I I I
Sisit Diate: |?,#3E|,’2E|14 Field Personnel: INixon, A Apfelbec comrse |1|:| I1 G 95 6 52 5 BO.55 | | | | |
Stream MName wWatershed (4th Lewel HUC) Coarse [18 [ 22.6- 132 15.38 ] 75.86 | | | | |
IAnteIDpe Creek |Madison Fiver wery coarse |1|:| ID 92 - 45 a5z 0 85 58 Median Particle Size I—
. Watershed (5th Lewel HLUIZ)
Channel Status: et 11 n} 45 - B4 10.58 n} 4E.15 . s
o _ [Lake Creek WiEly GRS I I Riffle Stability Index I
Site Sinuausity I
MTDEQ Project Identifier wWatarshed (th Lewval HUC) COIEEILE R B Summary Statistics
Jradison_TRa_z014 [100zo0070501 small B4 - 80 S o EERE
MTDEQ Azsessment Lnit wWatershed MName small I1 ID a0 - 128 0.95 0 100 Total Count I 104
JrAT41FO04_1 40 JAntelope Creek large [ [ 128 - 180 #<omm [ 20
0 180 - 256 EEEEN
EF4 Lewvel 3 Ecaregion Land Use Left Bank leirg = I ID %6 < Zrnm 18.23
hdicdle Rockies - <
| =10 BOULDER #<B.35mm [ a4

EFA Level 4 Ecaregion Land Use Right Bank amall ID— ID— SBE - 362 % < B 35mm e

IDry Gneissiv}SchistDse-‘v"chanic;l I

small o Jo 362- 512
jent: |2 -4% - Riparian Class Left Bank
“Yalley Gradient: | P large o Jo 512 - 1024 D& OIS0 Dig
; Iﬁ 1.E6 15 I 42 .87
Stream Oreer: —!  Riparian Class Right Bank largeivery large | | 1024 - 2048
Confinerment: IU vl I
Fotential Reference

Fieach Type: |[tF-2-2-1 I LI
Existing Rosgen Stream Twpes Fotential Rosgen Stream Types

I =i I = | Exit Application




% gediment and Habitat Data Manager (TEST)

File Add Edit Delete

Advanced Search |

7 records found where DEQ Project = "SEL WAY-SEL-20F5 * ~ |

Feports  Help

-

Site ¥isit Selector:

“iew Site on Map |

ISECLEI 5-08_8/26,/2015

[

Add Site Visit

Cross Sediorl

Site |D: |SECLO5-08

DS Latitude: |45.08659
DS Longitude: |—113.41988

Edit |

ThADL Site Length:

LS Latitude: |45.DB?1
IS Longitude: I-113.41882

400

kAS Site Length: |40
Directions:
Yisit Date: IB,’EE;’ED‘IE

Field Fersannel: IPauI Fusnierz, Eric

Stream MNarme

‘Watershed [(4th Leswel HUIC)

Selway Creek

Channel Status: et

Site Sinuousity: I'I A

MTDEQC Froject dentifier

IRed Fock River

‘Whatershed (5th Lewel HUIC)
|Bloody Dick Creek

‘Whatershed (Bth Lewel HUIC)

|SELWAY—SED—2EI15
MTDED Assessment Unit

J[1oozooo1 1007
Whatershed Name

JrT414003_110

ISeIway Creek

EPA Lewel 3 Ecoregion

Land lse Left Bank

[Middle Rockies =]
EFA Lewel 4 Ecoregion

|Riparian Girazing
Land Lse Right Bank

|Farested Besawverhead Mountainsll

“alley Gradient: |< 2% -

Stream Qrdear: |4 vl
Confinement: IU vl

IRiparian Grazing

Riparian Class Left Bank

Igood
Ripanan Class Right Bank

|gcu:|d

Fotential Refarence

Reach Type: IMR—D—4—U

INDt Reference

-

Existing Fiosgen Stream Types

Potential Fosgen Stream Types

E =l

E =l |

1
z
El
4
5

Poals |  Riffles

=1ofx|

I Large ‘“Waod IPebee Countl Greenline

Bank 1D |3 Similar to bank # I

Add Mew Bank |

Simple Search Feature Type: IMTDEQPrDjedID vl Feature walue: ISELWAY—SED—EWE

BEHI  |site visit Sum

Edit Bank |

Sources of Streambank
Instability (%]

Transpartation |0
Riparian Grazing |30
Cropland g
kdiring
Silviculture

Irrigation/Flow Manipulation |0

Residential/lrban
Dewvelopment

B g

Historical
Other
MNatural |20
Total |100

* Other/Historical description

Observed Bank Condition RRE/RL Survey Type Bank Dimensions
IVegetated IRL IFuII Sl downstream station I'I 20

: upstream station I'I 48
BEHI value index Near Bank Stress "
bank height [17 Methad [Measured (Dnb/Dbk_~] || 2ddtions! bank feet [o
bankfull height |1-3 bankfull mean depth values

hank length |25
BH/BFH ratic |1.31 5 oz Jo4 Jos o7 |os
root depth ID.1 entar 3 maasuremarnis (fasat) mean bank height I'I i
ROVEH ratio ID.DB IEI
hankfull mean depth ID.BE
root density ISD near bank maximum
) denth ID_? Results
weighted root I.I = |1D EH _
density gea{h?snkkht‘_d?f'mum 113 retreat rate method
epth/bankfull mean :
bank angle |25 |2 depth II_amar LI
surface
=] .
pratection |1D I NBS rating IlDW Ii
retreat rate 0.529
material adjustments |1D
Estimated
et [ || neS Reting ficw =l volume (cu ftiyr)  [23.5816
mass (tonshsear) I'I 128

BEHI Index Total |45
BEHI Rating  |ery high
Estimated Land Use Influences Bank Composition %
BEHI Rating I

[¥ Hoof shear chserved?

[T Browse of wioody wvegation

Bank Stability

coarse gravel, cobbles, ID
boulders (=&Bmm)

fine gravel [ = 2 < Bmm) ID

sandiclay [,2mm) 100

Total 100

Exit Application




REPORTS

1) SedHab_Sitelnfo_Report
2) SedHab_BEHI_Report

3) SedHab_Sediment_Report
4) More to follow
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%) Sanitas
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SedHab Site Info Report
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User Reports: I

Jé:"'::

Farameter files *.xml) for this report: |

I S 4

DEQ_ProjectlD

=

Project IE:

Site
- Wisit 10

..... |

EI Stream Mame:

..... _I

- Ecoregion

= Region 3

o
= Fegion <

- Stream Characteristics

= Strahler Order:

..... _I

- Land Use
- Left Bark:

..... . ]

El Right Bark:

al

aaaa0an0ananmm

BF_FROD_TEST
DEEFCREEK

JIMCR.EER
Madison_TFA_Z2014
MMAS_MADISOMN-TRA-2013
MUSSEL-SED-2015
REIMEL-EVAL
SELWAY-SED-2015
Sheep Creek

UCF-phase 2 sediment




SED/HAB BEHI REPORT B

== ==
X = | = ZedHabk_BEHI_Report d.xlsx - Microsoft Excel = =
Home Insert Page Layout Formulas Data Rewiew Wi Developer Add-Ins Team o @ = &2
=i B - . _ —_ . ] -1 == —— EE E AutoSum - A 2
Tahoma -9 - N A = = | = - = Wrap Text General - — [ |
= I K = = o o ) T 2
Paste B | 7 U - Iy -+ A - | |=| = = | 2= == 5 Merge & Center - $ - s =0 ;00 Conditional Format as Cell Insert Delete Format N . Sort & Find &
- F f— ) ) Formatting - Tahkle - Styles - - - - <2 Clear Filter ~ Select
Clipboard Font Alignment Mumber Styles Cells Editing
Bl - & | STREAM
B C ) E F G H I J K L M M
1 [STREAM |Reach_Type Date_VisitSite_len_fol_Site_Lel Bank_TD AI_IndexTq_BEHI_rat LEB_Feet 3ank_MassTL_PercenlGL_PercenplandlLoad_Percigl«
2 |Clark Fork [+TR.-O-E-1) 9/1/2011 2000 1 =) exirems 25 2,332 o 20 o
3 Clark Fork MR -0-5-1) Q71,2011 2000 2 28 moderats 215 5. 3296 0 ] 0
4 |Clark Fork MIR-0-&-1) 2172011 2000 3 33 high 361 20.0=z1 0 ] 0
5 |Clark Fork MIR.-0-&-1) 2172011 2000 < 24 rmoderate 230 2,296 0 20 0
6 |Clark Fork MR -O-=-1) 2172011 2000 =) 24 moderate =22 0,274 o 20 o
& [Clark Fork [P -O-E-1) 9172011 2000 =) 2z high =) 0,222 o %) o
8 Clark Fork MR -0-5-1) Q71,2011 2000 7 28 moderats 55 1.z2 0 ] 0
9  Clark Fork MIR-0-&-1) Q71,2011 2000 S 30 high 221 12218 0 ] 0
10 Clark Fork MIR-0-&-1) 2172011 2000 = 24 rmoderate &7 0,50 0 20 0
11 Clark Fork MR-O-=-1) 2172011 2000 10 2a rmoderate 25 2751 o o o
12 Clark Fork [P -O-E-1) 9172011 2000 11 2z moderate 10= 2,242 o o o
13 Clark Fork [+TR.-O-5-1) 27172011 2000 1z 19 vy 410 1.709 ] o ]
14 |Clark Fork MR-0-5-1) 9/1,/2011 2000 1= 19 (=358 = 1918 0 ] 0
15 Clark Fork MIR-0-&-1) 2172011 2000 14 28 rmoderate 293 5.06 0 ] 0
16 Clark Fork MR-C-5-1) 2172011 2000 1= 19 v 220 1. 14 ] 0 ]
17 Clark Fork MR -O--1) 2172011 2000 1 19 vy 22 0.41% o ] o
15
19
20
21
22
23
24
25
26
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Monitoring and Assescment BEHI Report

w Cata

Stream Mame:
Reach 1D:
Yi=it Date:
Reach Type:

Reach Length [Ft]:

Mumber of Banks:

Avg BEHI Index:

Awg BEHI Rating:

Length of Eroding Bank [Ft):

FPercent of Reach Banks Eroding:

Reach Sediment Load [TonslYear]:

Total Sediment Load per 1000 Ft [ TonsYr]:

Reach Land Use Loads
Transportation Load [ Tons{Year]:
Transportation Load [3]:

Fiparnan Grazing Load [ TonsiTear]

Fiparian Grazing Load [*]:
Cropland Load [ TonslYear]:
Cropland Load [35]):

kining Load [ Tons!Year]

FMimning Load [*]:

Silwviculture Load [ TonsfYear]:
Silviculture Load [2]:

Irrigation Load [ TonsYear]:
Irrigation Load [>]):
ResidentiallUrban Load [ TonsfYear]:
ResidentiallUrban Load [*]):

Historical Load [TonsiYear]

Historical Load [7]):

Matural Load [ TonsiYear]

Matural Load [>]):
Other Load [TonslYear]:
Other Load [7]):

Course Gravel > 5mm Load [ Tonsdvear]

Course Gravel > Bmm Load [Percent]:

Fine Gravel 6-2mm Load [ Tonsrvear]

Fine Gravel 6-2mm Load [Percent]:

SandiClay <2mm Load [ Tonsvear]

sandiClay <Z2mm Load [Percent]:

WS BEHL Analysis Lok
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Process

How has the tool / process improved workflow?
Automated vs Manual

Tool analyzes internal data at this time.

The ability to look for similar streams as well as use macro calculations in reports
provides an element of automated assessments.

Level of QC required, data entry has error checking and validations for certain

fields.
Currently a Montana DEQ tool, but can be implemented by others

Since development was in-house using State funds, we may consider this
as Open Source. We (MT) would need to provide a proper repository.



| m—
Punch Line

Get the data out!
of the file cabinet
For faster searching
For analysis
For public awareness



