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Background

> Biologic assessment /
(0404

" Potential water-quality
iIssues

" Evaporates and
chemicals

" Impact to plants,
aquatic invertebrates,
and birds

" Research, inventory,
and monitoring

Comprehensive Conservation Plan

:rﬂwy Lake National Wildlife f\'.u_."u_rp ('nnr}n"; o

U5 Fish & Wildlife Service
{ A Preliminary Biological

Assessment of Long Lake
National Wildlife Refuge

| Complex, North Dakota

Biological Technical Publication
BT P-Re006-2006



Monitoring program

= USGS, USFWS, NDDH
" |nitiated in 2008
" Goals:

" Protocol

= Baseline data

" |dentify potential
water quality issues

" Support management
decisions




Water quality data

" Bi-monthly samples
" Hand-held
" Water samples
" Major ions
" Nutrients
" Elements
"SC/pH
= Automated loggers
= Specific conductance
" Water level
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Setting:
precipitation/temp

Annual precipitation, in centimiters
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EXPLANATION

—@— Precipitation
— — Average annual precipitation from 1901-2000

2005 2006 2007 2008 2009 2010 2011 2012

Air Temperature

EXPLANATION
—@— Temperature

— — Average annual temperature from 1901-2000

2005 2006 2007 2008 2009 2010 2011 2012

Year




Setting: inflow/outflow

Year |Date range n |Inflow, cfs |Outflow, cfs |Difference, cfs

z{liE June 19—O0ct. 17 107

7Atlikl June 18—Nov. 18 154

Z{LF April 23—Nov. 19 211

7{ikkiiMay 11—Oct. 26 169

7{1i 72 April 4—Nov. 13 223




Long Lake NWR, 2005-2009

Vo o) 2005

Photos provided by USFWS: ~August-September



Sampling Season

Number
Year Start of sites Sample periods

2008 July 1 12 5-9

2009 April 2 18

2010 Mar 23 18

2011 April 28 18

2012 April 2




Results

" lons

" Elements

" Nutrients

" Temporal trends
= Spatial variation
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Salinity, etc.

Specific conductance

= 2,400 pS/cm (<204-38,700)
TDS

= 1,755 mg/L (117-39,700)
Hardness

" 329 mg/L = very hard
Alkalinity

= 580 mg/L = alkaline
SAR

= 10

pH

= 8.8




Elements

" Ag, Al, As, B, Ba, Cr,
Cu, Fe, Mn, Ni, Pb,
Sb, Se, Zn

" WQ standards

" Acute, chronic, HH,
max

= 12/14
= Al: 70 &100%
" Cu: 6 &20%
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EXPLANATION
Number of values
Individual observation above 90th percentile
90th percentile
75th percentile

Mean
50th percentile (median)

25th percentile
10th percentile

Individual observation below 10th percentile

Acute (750 pg/L)
Chronic (87 pg/L)

Copper, in micrograms per liter (ug/L)

Acute (14 pg/L)
Chronic (9 pg/L)

EXPLANATION
Number of values

Individual observation above 90th percentile
90th percentile
75th percentile

Mean
50th percentile (median)

25th percentile
10th percentile

Individual observation below 10th percentile




Nutrients

" Total N

" NH,-N

" NO,;+NO,
" Total P

" TKN




Temporal trends

" Yearly

" Seasonal

" In situ loggers
= Specific conductance
" Water levels

= Salt import/export

" Concentration/dilution




Interannual trends
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Specific conductance

EXPLANATION

Long Lake Creek
Unit 1

Unit 2

Unit 2 Marsh
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in microsiemens per centimeter at 25 degrees Celsius




Seasonal trends

Inflows \ ’l ET

7 \

Precipitation/runoff Outflows



Water level, in feet

Water level, in feet
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Among-unit variabili

" Compare sites by
Unit & date —

" How well are units
mixed?

" Can we modify

Long Lake

study design? P Ry (e

Unit 1




1

EXPLANATION

& Unit2

O Unit2
Sample period
Sample period

s
o
Q
0
e

snisjen se2iBap GZ je J19jaWRua0 Jad SUsLUIS|SoIoIW U]
‘20UBPPNPUCD d1j10ads snisja0 se216ap Gz 1B J8)ewua Jad SUsWISoIo|W Ul
‘80UBNPUD Jlyoads

EXPLANATION
® Unit2 Marsh, 1

O Unit2Marsh, 2
v Unit2Marsh, 3

Sample period
Sample period

v

008,
L

O%_muoovwv

2

snisjen) saaibap Gz 1e 1ajewnuen Jad SusWaISoIoIW Ul
‘80UEJPNPUOD oly10ads snisje) seaibap Gz Je 1ejawiuad Jad SUSWSISoIoIW Ul
‘9oUBRNPUCD oly0ads




Future Monitoring

= 2013

" 1 sample site per unit
" 2 in Unit 2 Marsh

= 1 sample site Long Lake Creek
" 1 time per month

" With limited time and resources
" Seasonal (e.g., spring, summer, fall)



Summary

" Assess the state of
the system
" No major issues
identified
" High salinity during
low water levels

" |dentify noteworthy
trends

" Establish baselines
" Valid comparisons

" Provide information to
support management
decisions



Moving forward

" Continue monitoring
" Examine trends
= Additional data?

" Soils

" Biotic communities

" Evaluate management
goals / objectives

" Modeling?

= Water balance
information

Gnathobdellida
Conchostraca
Pelecypoda
Pharyngobdellida
Limnophila

Slightly
Fresh brackish

Rhynchobdellida ee » »
Collembola [«
Ephemeroptera se

Decapoda

Hemiptera

QOdonata |- =

Amphipoda
Tricoptera
Cladocera
Anostraca

Eucopepoda

Coleoptera

Diptera

Moderately _
brackish  Brackish Subsaline
\

SPECIFIC CONDUCTANCE OF WATER,
IN MICROSIEMENS PER CENTIMETER

Saline
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