Center for Comprehensive, optimal and Effective Abatement of Nutrients (CLEAN)

CLEAN Nutrient Center

Assessing Nutrient Management Tradeoffs and
Targets under Land Use and Climate Uncertainty

January 21, 2015
Narragansett, Rl

Mazdak Arabi, CSU

JoAnn Silverstein, CU-Boulder
Brock Hodgson, CSU
Jonathan Page, NCSU

W &

NC STATE UNIVERSITY
Q METRO WASTEWATER Foet ealling
fr_/_/) RECLAMATION msmfc:D o

=

=l Ary
l l l ) ! q: L
o~ ]
— g
_ science for a changing world s,




Mission of CLEAN

Create knowledge
Build capacity

Forge collaborations

To develop and demonstrate
sustainable solutions for reduction
of nutrient pollution at the system
level




Our Partners -

Center for Comprehensive, optimalL and Effective Abatement of Nutrients (CLEAN)

NC STATE UNIVERSITY @T University of Golorado @
Boulder

Colorado North University University
State Carolina of Colorado of
University State Boulder California

University Irvine

Partner Universities in CLEAN
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e Metro Wastewater e EPA Region 8 e Colorado Corn
Reclamation e CDPHE e Colorado Livestock

e City of Fort Collins e USDA-ARS Association
Utilities e USDA-NRCS e Wright Water

e Colorado Water e USDA-ERS Engineers
Innovation Cluster . USGS e HACH CO.

e City of Raleigh,
Durham, Cary, and
Greensboro

e NCDENR ¢ |n Situ.
e North Carolina Farm

Bureau



Operational Goals -

Develop data analysis, modeling, and decision
tools (assessment & prioritization)

Develop and demonstrate sustainable solutions
(wastewater, stormwater, agriculture, streams)

ldentify incentives and market-based policies
that enhance adoption and facilitate trading




Center Programs -

G Research on nutrient sources, solutions,
policy, and risks

Demonstrations in different zones and at
various scales

Working Groups to facilitate engagement




Center Themes -

Theme I: Understanding the Physical System
" Project 1: Urban Wastewater
" Project 2: Urban Stormwater [ e
= Project 3: Agricultural practices Sustainable \,
* Project 4: Fluvial Systems/Riparian Zones -

Theme Il: Understanding People & Policy
" Project 5: Incentives and Trading

Theme lIl: Assessment & Decision Making
= Project 6: Assessment Tools
= Project 7: Decision Analysis Dashboard



Study Areas
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Project 1

Assess the effects, costs and likelihood of
adoption of strategies relevant to municipal
water and wastewater management

Assess reliability and resiliency of solutions

= WWTP nutrient removal/recovery technologies |
= \Water/wastewater management




Project 2

Design and demonstrate retrofits to popular
SCMs so that these modifications can
potentially see widespread use across the USA

= Wet retention ponds with upflow filters
" Bioretention & internal water storage zones
" Permeable pavement, runoff harvesting
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Project 3

To understand how effectiveness of agricultural
conservation practices for N and P control varies
with:

= Their landscape position

= Physical characteristics of the farm

"  Proximity to perennial streams and
irrigation ditches

To understand and characterize socioeconomic
factors that influence (facilitate or impede)
adoption of agricultural practices




Project 3 -

" Nutrient/manure management Paired Watershed
= Tillage/residue management

Analysis
= CAFO waste management
" [rrigation water management Edge-of-Field
" Fencing and cattle exclusion Monitoring

= Buffer strips
= Field borders
" Grassed Waterways

Watershed Modeling
(SWAT-CP & SPARROW)
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Project 4

Assess effects of fluvial erosion processes on
nutrient delivery and estimate cost-
effectiveness of various rehabilitation strategies

" Ecological engineering practices
= Stream/riparian restoration




Project 5

|dentify effective incentives for adoption and
develop context-appropriate approaches for
nutrient credit trading

Likelihood of Adoption
= |ncentives
= Barriers
" |nstitutional agreements
= Particular focus on prior appropriation vs.
riparian water management doctrine

Nutrient Trading
" Fixed-credit trading
= Performance-based trading




Project 6: Assessment

= |dentify major watersheds that account for a
substantial portion of N and P loads (at HUC8
or similar scales)

=  Assess effects of nutrient abatement options
and potential changes in land use and climate
on a HUC12 or similar scale.

——> Modeling




Project 6: eRAMS -

The eRAMS technology:
" Cloud computing
= Platform-independent, highly accessible

= Computationally scalable
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Physical System

People

Policy
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Project 7: Integration N EIEIEIEGNGE

System-Level Optimal Solutions
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Metrics for Integration at The System Level
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Community Engagement IIIIININIGINGE

Quarterly meetings with sector-specific subcommittees to
learn about technological and policy research priorities.

Bi-annual meetings with the entire community to:
= Share successful and failed programs

= Learn from communities, regulators and managers
about preferences, priorities and concerns

" Provide training on using tools and information by
different sectors



Community Engagement IIIIININIGINGE

Working with local and state agencies to develop tools
for assessment and decision analysis, e.g.,

= Prioritization of HUC12 subwatersheds within
HUCS8 watersheds

= Number of samples required to report
compliance with targets

" Tools for permitting purposes
= Nutrient reductions benefits by technology

= Statewide water quality (decadal) assessment



eRAMS Flow Analysis

C | |Q Search ¥ B 4 ©- O

Map Flow Analysis = < ":" € % & ‘% :—i‘ i _L\ 5.'@ ‘¥
+ <

Zoom to: Go

Reset Search Help Quick Start

Find station by name or keyword:

Submit

Flow Analysis Quick Start
Add map re

Point B
LineBul Quick Start:

Polygon . )
1. Select a Stream Monitoring Station:
Rectan o Select a station of interest using the search tools on the left side of the screen
Within L Search by
Known = Keyword
= Map Location (buffers, rectangles, polygon) i
Add attribuf = Aftributes (database, state, etc.) 3
1 Data o Select a station of interest from the result list on the left or the map.
hucn = The icons represent stream flow stations from one of the below
sources:
= | « ¥ areUSGSNWIS
-l ;ta:e « ® are EPA STORET (WQX)
[IE] D:l: = ¥ are Colorado Division of Water Resource (CDWR)
-
T Dat = ¥ are stations created by the user
&1 |Data, 2. Launch the Comprehensive Flow Analysis (CFA) Interface:
Station Sea o Once 3 station is selected, click "Flow Analysis Model” on the hover balloon to

launch the CFA interface.

o Note: You are now able to open more than one interface at a time which allows
independent analysis of multiple stations side-by-side.

o Note: If you hold “ctrl” and select more than one station you now have an option
to run a multi-site comparison via the button below the list of points on the left

o Note: Regional Flow Duration Curve calculations are now available on the
multi-site comparison interface on the flow duration curve tab.

3. Select a Flow Analysis Method: -
o The first page of CFAis a description of the site.
o To upload and analyze your own data, click the link on the first page. -




eRAMS Flow Analysis

2 eRAMS

‘ﬁ‘ (' a https://erams.com/map,

Map Flow Analysis

Reset Search Help Quick Start

Find station by name or keyword:

Submit

Add map region to search:
Point Buffer
Line Buffer
Polygon
Rectangle
Within Layer Extent:
@ Known Boundary:
HUC8 -
CachelLaPt~

Add attributes to search:
@- [ |Data_Flood
@~ []hucnumber
- []database
@ [state
- [ |Data_lnstantaneous_Discharge
@- [ |Data_Water_Quality
#-[ |Data_Flow
Station Search Results:
? @ Prospect
¥ Below Monroe

¥ CACHE LA POUDRE AT CANYON
MOUTH NEAR FORT COLLINS

¥ CACHE LAPOUDRE NEAR GREELEY
¥ CACHE LAPOUDRE R ABOVE FORT

m

-~

XKLOQUAREPER

+
) Zoom to: Go
- -
-
-
¥ -
-
- -
-
-
@l 50 Jm
[ Wm I
Ry Maiintain Estes Park |

a—_—a

C | |Q Search ¥ B 4 ©- O

Rawhide

Pawnee
National
Grassland

Yes W
.
Port Collins ®)

Eatory
" Windsor._ [+ TR oot
; . + n
v,
Greete ¥ 3
2. Loveland !
M X L P Evans”

=N



eRAMS Flow Analysis

" (' 4\ hitps://erams.com/map.

Map Flow Analysis

Reset Search Help Quick Start

Find station by name or keyword:

Submit

Add map region to search:
Point Buffer
Line Buffer
Polygon
Rectangle
) Within Layer Extent:
@ Known Boundary:
HUC8 -
CachelaP(~ Clear

Add attributes to search:
4-[_|Data_Flood

|hucnumber
|database
|state
|Data_Instantaneous_Discharge
#- [ |Data_Water_Quality
- [_|Data_Flow

Station Search Results:

¥ CACHE LAPOUDRE R NEAR GREELEY

¥ CACHE LAPOUDRE RIV AB BOXELDER
CRK NR TIMNATH, CO

CACHE LA POUDRE RIV AT MO OF CN,
NRFT COLLINS, CO

¥ ~arhal 2 Bandre Riuar ahava Ravaldar

C | | Q Search
a“——a
X 6 QRH DG
< o € o = ..L\ 56 ﬁ
R BT SATR  ) Ca e
f South Greeley .
| Zoomto: Go
Wellington
b
o usGs
-5
State Forest State Ral Station ID: 06752000
320 . 4,,);’,‘ = Station Name: CACHE LA POUDRE RIV AT
| g AN MO OF CN, NR FT COLLINS,
-~ I - <o
o Supervising Agency: USGS
Latitude: 40684426
Longitude: -105.224427 -
County: Larimer County
State: COLORADO
Hydrologic Unit Code: 10120007
Drainage Area: 1054 sq. mi
Elevation: 5220 ft NGVD29

Flow Analysis Model Zoom To

Data Type Begin Date End Date Count
Discharge 1881-07-01 2007-09-30 44468
Water Quality 1962-09-14 2002-08-07 7273
Flood 1882 2007 125
15-Minute no data 0

H G ks

2|
}7,|, TR 2= Arvada .-
SRS e - Ranndey

aA——a

4+ v 8 4 ©- ©

O
Pawnee National
Grassland

Ste

Fort N‘orqan Brush

Map data ®2015 Google Terms of Use Report a map error



eRAMS Flow Analysis

’ﬂ (' 44 https://erams.com/map. & | |Q Search
N
2 1+ BE
Map Flow Analysis < o c S & ‘% o= L .L\ .{b ‘5
7 : N W R =
[+ oo co 24 i Laramie g
Reset Search Help Quick Start ) . . T L
Find station by name or keyword: Comprehensive Flow Analysis for USGS Station: 06752000; USGS
Station Data Flood Drought Base-flow Duration Curves LOADEST nne .
[reeley
Submit [ use Uploaded Data
® Daily Time Series © 15-minute Discharge © stage-Discharge ———
Add map region to search: s " inute Ui "9 ge-u 9
Point Buffer Specify Analysis Period: Start: 1881-07-01 End: 2007-09-30
Line Buffer Select Type of Parameter: Flow -
Polygon Select Parameter to Graph: Discharge — cfs -
Redtangle - Specify Data Type: Time-§
Within Layer Extent: .
® Known Boundary: 4 | Use Interactive Graphs: (20+ years of data m -',l
HUC8 - " [ Show Advanced Options: Running Time Series Analysis...
CacheLaP(~ Clear {
Click "Run Model" to retrieve and graphianalyze the specified data
Add attributes to search:
4-[_|Data_Flood
|hucnumber
database DRE RIV AT
. FT COLLINS,
state
Data_lnstantaneous_Discharge
+- [_|Data_Water_Quality
- [ |Data_Flow Model Info. Site Info. Help Download Data Run Model
itfff.l:l‘iearch Results: : == - d
- % if Hydrologic Unit Code: 10180007
CACHE LA POUDRE R NEAR GREELEY -"f:" Drainage Area: 1054 sq. mi
¥ CACHE LA POUDRE RIV AB BOXELDER i ) Elevation: 5220 ft NGVD29
CRK NR TIMNATH, CO Y59 Flow Analysis Model  Zoom To
CACHE LA POUDRE RIV AT MO OF CN, ==
NR FT COLLINS, CO Data Type Begin Date End Date  Count
- 1881-07-01  2007-09-30 44468

¥ ~arhal 2 Bandre Riuar ahava Ravaldar

Discharge
Er—T

4+ v 8 4 O O

\
\
\
} ] Kimball
\
|

0

Pawnee National
Grassland

Fort Morgan  Brush

Map data ©2015 Google Terms of Use Report a map error



eRAMS Flow Analysis

" (' 44 https://erams.com/map.

Map Flow Analysis

Reset Search Help Quick Start

Find station by name or keyword:

Submit

Add map region to search:
Point Buffer
Line Buffer
Polygon
Rectangle
Within Layer Extent:
@ Known Boundary:
HUC8 -

Cache LaP( « Clear

Add attributes to search:

+ Data_Flood
|hucnumber

dalabase
|state
Data_Instantaneous_Discharge
|Data_Water_Quality

Data_Flow

Station Search Results:

¥ CACHE LAPOUDRE R NEAR GREELEY

¥ CACHE LAPOUDRE RIV AB BOXELDER |
CRK NR TIMNATH, CO

CACHE LA POUDRE RIV AT MO OF CN,
NR FT COLLINS, CO

¥ ~arhal 2 Bandre Riuar ahava Ravaldar

¥

]
s e
;f 3,500

L

K paARE

EE—T

Data Results for USGS Station: 067520

Time Series and Statistics Results:

7,500/ |
7.000
6,500/
6,000
5,500/ {1
5,000/

§ 4.500]

% 4,000/ 1

z i
03,000/ [

1,500}
1,000/

2,500
2,000/ {
|

|

VYRV

500/ l |
il

1900

1910 1920

CN, NR FT COLLINS, CO

| {
i
AL S
1930 1940 1950 1960
Date

L s =
1970 1980 19%0 000 2010

Further Model Info.

Print Report Download Add'l Stats

¢

Q Search

Atime series graph is a straight scale graphing of available flow data with the oldest date on the bottom left and the most recent
date on the bottom right with flows on the y axis. 15-minute (instantaneous) flow data can be useful to identify hydrographs from
storm runoff for small time frames (i.e. a few days) while daily average data can be used to analyze larger trends.

Time Series for USGS Station: 06752000; CACHE LA POUDRE RIV AT MO OF

3 fone

reeley

[DRE RIV AT
FT COLLINS,

gom To

100 Je=

Data Type

Begin Date

End Date Count

Discharge
Er—T

1881-07-01

2007-09-30 44468

4+ v 8 4 O O

\
\
\
} ] Kimball
\
|

0

Pawnee National
Grassland

Fort Morgan  Brush

Map data ®2015 Google Terms of Use Report a map error



eRAMS Flow Analysis

‘ﬂ (' 4\ hitps://erams.com/map. C || Search ‘ ﬁ E 4 @' 9

Map Flow Analysis - < "I" c N & \% gji g LL\ -{b ﬁ

Data Results for USGS Station: 06752000; USGS

|
|
ResetSearch  Help  Quick Start The monthly average graph is the long-term average for all of the flows in a month (ex. January) over the entire analysis period A } i
Find station by name or keyword: This data is graphed in the bold colored line. The average of flows within a month (ex. January) within a given year (ex. 1994) are I Kimball
# 1 graphed in light gray, there is one line per year of data within the analysis period. A boxplot of these annually-varying monthly- |
P4 averages is shown below as well I
¢ jone |
& Monthly Averages for USGS Station: 06752000; CACHE LA POUDRE RIV AT reeley
Submit b5 MO OF CN, NR FT COLLINS, CO
i 5,000¢
: 4 4,750/ ' = s N N L Y,
Add map region to search: - 4,500/ .
Point Buffer = 4,250
. 4,000/
Line Buffer 3750/ ;
Polygon f — 3,500 -
Rectangle o - ﬁ 3,250|
Within Layer Extent . § 3,000 = .
2,750|
@ Known Boundary: 4 1 2.500! Pawnee National
HUCS - ". 4 2250 — Grassland
q{c z,
Cache LaPi » Clear A | L2000
A | Er750
Add attributes to search: f £ 1500 a
: 1,250}
V'I.)Iala_Floboc 3 ¥ooc)
ucnumber
aatan 9 750/ DRE RIV AT
|database 500/ FT COLLINS,
state 250|
Data_Instantaneous_Discharge o 3 3
|Data_Water_Quality ' Calendar Month
| |Data_Flow ,!’ + Extreme Outliers + Outliers —06752000: Data ~ - ;
Station Search Results: 1 . FortMorgan  Brush
e Histogram Graph: -
¥ CACHE LAPOUDRE R NEAR GREELEY I
® CACHE LA POUDRE RIV AB BOXELDER Further Model Info. Print Report Download Add'l Stats Back
CRK NR TIMNATH, CO Jom To
CACHE LA POUDRE RIV AT MO OF CN, | ==
NR FT COLLINS, CO J e ‘-ju:!, St [ , Data Type Begin Date End Date  Count
® o hal 5 Pandre Bivar ahaua Raveldar v ¥ *Lﬂ,\;. ‘ ;,f £ -AL"S Discharge 1881-07-01 2007-09-30 44468 Map data ©2015 Google Terms of Use Report a map error
Er—T



eRAMS Flow Analysis

Edit View History Bookmarks Tools

.

44 https://erams.com/map.

poudre .

Clear  Submit

Add map region to search:
Point Buffer
Line Buffer
Polygon
Rectangle
Within Layer Extent:
Known Boundary:

Add attributes to search:

s

Data_Flood

hucnumber

database

state
Data_Instantaneous_Discharge
Data_Water_Quality

m

|Data_Flow

Station Search Results:
CRKNR TIMNATH, CO -

CACHE LA POUDRE RIV AT MO OF CN,

NR FT COLLINS, CO
¥ Cache La Poudre River above Boxelder | &

Creek

CACHE LAPOUDRE RIVER AT FORT
COLLINS, CO

CACHE LA POUDRE RIVER AT GREELEY
WASTEWATER PLANT

v -~

Cache La Poudre River at Lincoln Avenue

bl o Pacden Miac of Bk ace. 08

Xpa Q{20 ¢
¥ P

N R

Station Data Flood

["]use Uploaded Data

_) Flow Duration Curve
Specify Analysis Period:
Select Water-Quality Type:
Select Water-Quality Test:

Enter Water-Quality
Target

Model Info.

Site Info.

¢ | |Q Search

[Tl use Interactive Graphs: (20+ years of data may have troubles graphing)
[”] show Advanced Options:

Click "Run Model" to retrieve and graph/analyze the specified data

100 Jom

PO S L

a—a
2 < F
% = 3 A
ne
Drought Base-flow Duration Curves LOADEST reeley
9@ Load Duration Curve
Start: 1980-01-01 End: 2007-09-30
Nutrient -
00597 Dissolved nitrogen gas, water, unfiltered, milligrams 1]3
(magn): 2
PRE RIV AT
T COLLINS.
Help Download Data Run Model
Drainage Area: 1054 sq. mi
| Elevation: 5220 ft NGVD29
. Flow Analysis Model Zoom To
~3rd
T

4+ w8 A4 O O

[}

Kimball

*

Pawnee National
Grassland

Fort Morgan Brush

Map data ©@2015 Google Terms of Use Reporta map error



eRAMS Flow Analysis

ﬁ (- 4\ hitps://erams.com/map, ¢ | |Q Search ‘ ﬁ E 4 @V o

— C XRPAUUARH OB Y
= e o ‘

I, —y ')—.- Ry g :‘

L+J Zoom to:
Clear  Submit 1 7

Co B © ‘ Kimball
'ABd mop region & search: = ¢ {i Duration Curve Analysis Results for USGS Station: 06752000; USGS |
i yenne:-, |

Point Buffer . . 2

Line Bufer Duration Curve Analysis Results: [ Greeley,

Polygon No Apparent Pollution Source: (WO gt T e e BT

Rectangle ) ) ) .

Within L Extent Although some observed points may exceed the target curve’s concentration there is no single apparent

TN Layer Exie pollutant source. Please click ‘Further Model Information’ for more pollutant source identification help.

Known Boundary: -
Add attributes to search: Load Duration Curve for USGS Station 06752000; CACHE LA POUDRE RIV 3
- [ |Data_Flood . AT MO OF CN, NR FT COLLINS, CO
- ata_Floo [
- [ |hucnumber | .
- [ |database b 104! Pawnee National
- [ state II | Grassland
#-[_|Data_Instantaneous_Discharge q E?‘
- [ |Data_Water_Quality | 9 [~ >
#-[|Data_Flow 1 "gm*a: |
Station Search Results: g 1 - T
CRKNR TIMNATH, CO ~ 3 : | OUDRE RIV AT

o = -
¥ CACHE LA POUDRE RIV AT MO OF CN, § 10"~ 8 e NR FT COLLINS,
NR FT COLLINS, CO = - =
¥ Cache La Poudre River above Boxelder | E‘ | : ., l i g 1
Creek £ . i . . ?
L 0~1 . 3

CACHE LA POUDRE RIVER AT FORT ‘3 . ty T 3
COLLINS, CO L= Fort Morgan  Brush

CACHE LAPOUDRE RIVER AT GREELEY 1070
WASTEWATER PLANT High Flow Moist Conditions | __Mid-Range Flows Dry Conditions | Low Flow
v ) . 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 10 bza

Cache La Poudre River at Lincoln Avenue Percent of Time Load is Exceeded [%] L oom To
¥ bt n A P s |- LDC - Seasonal Water Quality Obs. = Water Quality Obs.|

- ] . § bl FTeE— Map data ©2015 Google Terms of Use Report a map error
Further Model Info. Print Report Download Results Back




eRAMS Flow Analysis

’ﬂ (' 44 https://erams.com/map. & | |Q Search
1)
poudre 4 3 3 o B o :
< hiad ¢ L & ‘% #=, LL\ ..tb \‘
A %, x % JUPETVISING AgeNncy: UDD
AT il Latitude: 40583082
Clear  Submit Longitude: 105089222 Cheyenne
Larimer County South Greéley
Add map region tg COLORADO
Point Buffer * [ 10180007
. AT FORT COLLINS, CO 1128sqmi 00000 Farfc s, S iTmessn
Line Buffer [
| 4940 ft NGVD2Z3
Polygon i. - Model Zoom To
Rectangle
. 104
Within Layer E: = I gin Date End Date Count
KnownBoundd | & | = = [f75-04.08 14322+
Add attrib tod g 75-04-27 20140814 20097
\ ar ributes to e N5 1975 B 388
Data_Flood E | = . T j07-10-01 - 217205+
hucnumber| | & o y
|database E - e —T
state % 1072/ | — "o '. .
5 2 | . ]
Data_lnstarf | - | E - 5 e 3
Data_Water, g‘ s | — e
|Data_Flow 2 oo S — -. — =
+ 1071 = E ] v Windsor
Station Search R g - - :
[ | W 5%@‘&%: Greeleyw
| A WSS A o e
Creek 10~0/ s Parks ok f’ A Loveland Evans
CACHE LA PQ | High Flow | Moist Conditions | __Mid-Range Flows Dry Conditions | Low Flow | A S s ‘( i | Johnsto e i
COLLINS, CO 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 10| Berthoud 7
CACHE LAPG Percent of Time Load is Exceeded [%)] (l P
ACHI - . n .
WASTEWATER PU | LDC - Seasonal Water Quality Obs. » Water Quality Obs. + Outliers| 2
. e, :
Cache La Poy Further Model Info. Print Report Download Results e
v gmont;
Cache La Pouy - 5
¥ Cache La Poudre River at Nature Center g b ’ 7. 2 s p Gur:":ro:l' — Fort Lupton
¥ CACHE LAPOUDRE RIVER BELOW - 10k A B - Erle
ELKHORN CREEK, CO - 8| o= [ er 3
T X i Lafayelte Brighton

Quinarinr

4+ v 8 4 O O

*

Pawnee National
Grassland

Fort l«iorgan Brush

Map data ®2015 Google Terms of Use Report a map error



eRAMS Flow Analysis

’ﬂ (' 4\ hitps://erams.com/map. C | |Q Search ‘ ﬁ E 4 @' e

poudre

Clear

Add map region to search: NEAR GREELEY, CO — ¥
’ . . =,
Point Buffer { X : s
Line Buffer ! » Cﬁeyz_erln‘e
South Greeley
Polygon 1074,
Rectangle |
Within Layer Extent
Known Boundary:

-~
B

10~3}
Add attributes to search: {
+- [ |Data_Flood

hucnumber
|database

state
|Data_Instantaneous_Discharge
Data_Water_Quality
|Data_Flow

1072
{ O

i Pawnee National
| Wellington Grassland

Total nitrogen, water, unfiltered [kg/day]

1071

Station Search Results: ool

v n | High Flow | Moist Conditions ___Mid-Range Flows Dry Conditions | Low Flow
Cache La Poudre River at Nature 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 B0 85 90 95 10

¥ CACHE LAPOUDRE RIVER BELO Percent of Time Load is Exceeded [%]

ELKHORN CREEK, CO. I LDC - Seasonal Water Quality Obs. » Water Quality Obs‘l ¥

¥ CACHE LAPOUDRE RIVER BELO

NEW CACHE Further Model Info. Print Report
CACHE LA POUDRE RIVER NEARR

GREELEY, CO.

¥ CACHE LAPOUDRE RIVER NEAR LOG
CABIN, CO.

¥ CACHE LAPOUDRE RIVER NEAR

nLIeTIA AR

v

- Eaton
-

Windsor

e DI A

e/l Natondiferest 55 fort Clime
b2 PIAYE 5'& .
J - l-‘\. Va4

2

{ = Greel
Loveland

Download Resuits Evpns

Johnstown _ = y
Berthoud . 1 - e

Fort Miorg

R
Congmont; -

Niwot _, «

Map data ©2015 Google Terms of Use Report a map error




eRAMS Flow Analysis

Duration Curve Analysis Results for USGS Station: 06752000; USGS

Duration Curve Analysis Results:

Neo Apparent Pollution Source:

Although some observed paints may exceed the target curve's concentration there is no single apparent
pollutant source. Please click Further Model Informatien’ for more pollutant source identification help.
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