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Monitoring Wetland
Hydrology

<+ What is Monitoring?
<+ Why Monitor?
<+ What’s the question?




What is Monitoring?

Evaluation over a period of time of one or more of :

é ™

Indicators

.
Ground

Water levels:

\_ _J
e D
Surface

Water levels:
_ Y,

4 R
Water Budget
Inputs &

Outputs
- Y

e saturation depths
e piezometric “head” or potential

e ponding
e flooding

e precipitation
e surface water inflow & outflow
e ground water inflow & outflow




Why Monitor Hydrology?

> Wetland identification and determination
> Wetland boundary determination

> Assessing wetland functions

> Assess potential for wetland restoration
> Evaluate hydrologic alteration

> Determine success of wetland restoration or
replacement

> Calcareous fen determination



Monitoring Wetland Hydrology

> VERY Important to agree on the
QUESTION before monitoring.
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identification

Wetland e |s the wetland hydrology technical
standard met at this point?

e \What is the hydrologic regime and
& wetland type?

determination

\_
/

Wetland
boundary
determination

\_

e \Where does wetland hydrology

begin and end on the landscape?




s

. e What are the depth,
Assessing duration, frequency, and

wetland seasonality of saturation?

functions e How does this wetland
interact with ground water

dependent (recharge or discharge)?
upon e How does water flow into
hydrologic or out of the wetland?
regime * What are the hydrologic

inputs and outputs?

\




Potential
for wetland
restoration
or creation

Evaluate
hydrologic
alteration

e \What is the lateral effect of a
drain or ditch?

e What depth is the water table?

e What are the hydrologic inputs
and outputs?

e \What is the lateral effect of a
drain or ditch?

e Has a wetland been effectively
drained? Or partially drained?

e How well is drain tile
functioning?




Silele=lle) i ® How much has water table depth
changed since drain was removed?

e Has wetland hydrology been
restored?

or e |s restored hydrology adequate to
replacement support planned plant communities

wetland
restoration

e What is the direction of ground
water flow?

O=N o [(=IIEM » Does ground water discharge
fen ? to the wetland?

e |f so, is the discharging ground
water alkaline?




“Levels” of Hydrologic Monitoring

& Increasing Effort

e Observation of Wetland Hydrology Indicators
e \Water level measurements in boreholes

e Manual surface water level measurements
(in ponds, water control structures, culverts, ...)

e Surface water level measurements — staff gauges

e Monitoring Wells — manual measurements

e Automated surface water level measurements
(water level data loggers)

e Automated monitoring well measurements
(water level data loggers)
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Regional Supplements
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Table 9. Wetland hydrology indicators for the Midwest Region.

Gmup A - Observation of Surface Water or Satur a'te:l Soils

ES - Sparsely vegetated concave surface

D9 - Gauge or well data

D1 - Stunted or stressed plants
02 - eomorphic position

D3 - FaC-neutral test

Wetland
Hydrology
Indicators

< Indicators in the 87
Manual are gone

(10 indicators ).

<+ Replaced by Chapter 4
of the regional
supplements

(25 to 29 indicators).



Limit of Wetland
- . Hydrology Indicators
e 1Y gy

Example
W 2 -9

Restrictive Layer

Setting:

» surface-water depression wetland
» Inputs: precipitation and runoff

» Isolated from regional water table
» water ponds, leaves indicators

» not remote, good access

Monitoring:

Observe wetland hydrology
Indicators over a period of
time at established
reference locations




Water level
measurements
in boreholes

» Allow time to equilibrate

»Watch out for smearing




2? water table 53




Example

Monitoring:

Periodic observation of
water levels or soll
saturation in boreholes or
soll pits at established
reference locations

Setting:

» Good access

» Not too remote

» Boreholes will not take too
long to equilibrate




Surface Water Levels

.......
..........




Staff Gauges




Stilling
Well




Limit of Wetland Hydrology
Exam p|e Based on Staff Gauge Records

Setting:

» ground-water depression wetland
» reflection of regional water table
» have topographic information

» not remote, good access

Monitoring:

» periodic staff gauge readings
» use topographic information &
water level records to determine
extent of wetland hydrology




Measuring Ground Water Levels
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Terminology & Semantics
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Watertabic _ Piezometers:
monitoring well =

-do not (necessarily)
measure saturation
levels

L, e

monitor head
(pressure) differences

water movement

=\ \vater enters ends only

Water table
monitoring wells:
« measure saturation
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Well & Piezometer Comparison
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Well

Piezometers
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Well Piezometers
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Level -
Discharge




Well Piezometers

o .
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Rising Water
Level -
Discharge




Well Piezometers

Rising Water
Level -
Discharge




Well Piezometers

Rising Water
Level -
Discharge



Well Piezometers

Static Water
Level - no
vertical flow
— stagnant or
flow-through




Falling Water
Level -
Recharge

Well

Piezometers
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Well Piezometers
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Example well

well

Setting: Monitoring:

» wet meadow Transect of shallow

» remote, hard to access monitoring wells. Use data

» clayey soills: loggers if budget permits.
relatively “tight” (impermeable)




Wetland hydrology monitoring

+Planning
sDocumentation

sMaintenance



Hydrologic Monitoring

Where to Monitor?



Hydrologic Monitoring

Monitoring locations should:
+Answer the question(s) being asked
+Use appropriate equipment
+Represent the site/area



Planning: How many locations?

< objectives of the study
<+ wetland size

< site complexity

< soil type(s)

< vegetative communities
<+ wetland type

<+ topographic relief



Boundary determination

<+ Need data from both sides of
suspected boundary

< Transect(s) perpendicular to suspected
boundary

< Only as accurate as the distance
between the wells.



Hydrologic Monitoring - Site
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Hydrologic Monitoring

How Deep?




Hydrologic Monitoring — Depths of
Measurements
Question: Does the depth and timing of

saturation at a location meet the
technical criterion for wetland hydrology?

<15 inch deep well (tec
<+ Additional deeper wel

nnical standard)

? 30-36” deep (or

top of perching horizon)?



Additional deeper wells?

<+ Additional info about the
water table.

<+ Deep enough to remain in
contact with the water

table during dryer periods.

<+ Deeper well data can alert
to rising water table.

depth
in
inches

| WaterTable




Shallow water
table well:
eTest for near-
surface
saturation &
hydrology
technical
standard

| WaterTable -
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Deeper water
table well:

*Track water table
during dryer
periods

*Monitor progress
of restoration



Hydrologic Monitoring - Site
Depressional Wetland — Topographic Gradient

staff
gauge

Question: Where is wetland hydrology boundary?



Hydrologic Monitoring — Site
Altered Hydrology

Soil Surface

“\

\ Water Table

Saturated Soil

Objective: Determine lateral effect of
drainage ditch.
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Hydrologic Monitoring — Site
Ground Water Input/output?

]
s CEDARSWAMP




Construction & Installation
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Construction & Installation

)Vt nerapdo- 2 pdl {applicatson/pdf Object) - Mozilla Firefosx
Bl Edt Wiew Hgtory Bookmarks  fpoks Help

http://el.erdc.usace.army.mil/wrap/pdf/tnwrap00-2.pdf

Errsrap00e=2, pdf applicationdpd® Ohaect) += |

Wetlands Regulatory Assistance Program ERDC TN-WRAP-00-02
July 2000

Installing Monitoring Wells/
Piezometers in Wetlands

PURPOSE: Wetland scientists frequently need quantitative information about shallow ground-
water regiumes near wetland boundaries and in adjacent uplands. Monitoring wells and piezometers
are some of the easiest means of determiming depth and movement of water tables within and
immediately below the soil profile. Most of the literature on momtoring wells and piezometers,
however, deals with mstallation to depths greater than needed for wetland regulatory purposes.

This revision of the oniginal 1993 technical note reflects increased experience gained over several
momnitoring vears from around the nation i the USDA-NRCS Wet Soils Monitoring project
(http:/"www.statlab.iastate.edu/soils/nssc/globhome. himlaproject9) and other wetland research et-
forts.! Significant changes from the original version include:

* Recommending that 15-in. wells be used to test whether the hydrologic regime meets the
criteria for wetland hydrology.
« Listing documentation needs.
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http://el.erdc.usace.army.mil/wrap/pdf/tnwrap05-2.pdf
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Wetlands Regulatory Assistance Program ERDC TN-WRAP-05-2
June 2005

I Pages\q Layers

Technical Standard for Water-Table
Monitoring of Potential Wetland Sites

by U.S. Army Corps of Engineers

PURPOSE: This technical note describes national standards for the collection. analysis.
interpretation, and reporting of hydrologic data, which may be used to help determine whether
wetlands are present on disturbed or problematic sites that may be subject to Clean Water Act
regulatory jurisdiction. These standards may be supplemented or superseded by locally or regionally
developed standards at the discretion of the appropriate Corps of Engineers District.

BACKGROUND: Wetland determinations in the majority of cases are based on the presence of
readily observable field indicators of hydrophytic vegetation, hydric soils, and wetland hydrology.
according to procedures given in the Corps of Engineers Wetlands Delineation Manual
Environmental Laboratory 1987) (hereafter called the Corps Manual). These three characteristics
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United States Dopanirsant of Agriculbsn
Marwral Resou ross Conservation Sendoe

Installing Monitoring Wells in Soils
Version 1.0
August 2008

http://soils.usda.gov/technical/

USDA - NRCS
National Soil Survey Center
N Lincoln, Nebraska

Wall Cap with
Drain Hoba




Construction

% 1-2” diameter
PVC pipe

< Commercial well
screen

% 0.01 inch wide
screen

< 20-40 clean sand

Vent Hole




| like 1 Y
inch PVC
well screen




Filter Fabric
Filter Socks

> Not necessary with
sand pack

> Used in mucky or peat
soil or where
permanently saturated




Construction

Riser _
> Solid 15t 6” below ground surface

> Extend + 12" above ground surface, unless site
requires more/less

Well Cap

> Prevent rainfall contamination



Installation of a Well

=N

Mound Ll

(bentonite

anfi native

soil) We”

Installation
Native Bentonite
Soil Clay Seal (2-3")
Bac
Sand +2" Cap with vent

Hole at bottom

Sand +2"



Installation of a Piezometer

Mound _ / Piezometer

Piezometer
Installation

¥
¥

¥
¥

¥
¥

Bentonite
Clay Seal

¥
¥

Soil
Backfill

¥
¥

—

¥
¥

A )
A )

U LU LT F S S S R R
i i

Sand



Installation Equipment

<+ Auger with extensions

« Coloring book/water — soil description
< Well/piezometers —

<+ Tamper

< Scarifier

<+ Bentonite

< Sand

< Tape measure

<+ Perm. markers to label equipment

< Installation data sheet(s)



Dutch Auger at the ready....



Logging the boring... Checking depth...



Sca rify'...









Construction - Protection

Protection Needed?

Depends on:
» Potential for vandalism

» Animals
»Planned burning

Possibilities

> Steel riser

» Protection post

»Outer casing, cover, shelter
» Locking well cap




Equipment Maintenance
Check for clogging

<+ Fine textures
< Pump and wait for equilibrium (saturated)
< Add water and time to drain (unsaturated)

Verify instrument elevations

< Freeze/thaw, wet/dry cycles move equipment
< Annual spring tradition

Vandalism protection

< Hide instruments, armor

< ID with signs



Documentation

< Location of wells — site map
<+ Well construction details
<+ Soil/ geology log



Installation Data Sheet
Project Name ___Alphs Projec] Date of Installaton G050
Project Location ____Bets Place Personnel ___J Dow
Well Idantification Code___A-15 J Bipe
Attach mag of project, showing well kecations and slgnificant lopographic and Fydrologic fealunss.
As appropriate, attach map of well site, showing locations and ground skevations of all instruments and
microtopographic features of significance, with respect io referencs dalum

Typa of Instrumanl

Source of instrurnent / well stock _ Acee Well Company

Material of well stock ___Schedilp 40 PVT  Deameder of pipe ___ 1 inch
Shot size Q.01 ivch Shol spacing __ 0.5

Kind of well cap __ homemads PVC wieni Kind of end plug 1" plug vented
Mature of Installaton Malorials

Hature of packing sand __ 20-40 sfica Kind of bantonide chips

Naturg of backiil __baniomiesol mix Depth of backfll __§ in (o ground sudfacs

Was bantonda installad below groundwaler depth ai instadlaton? _ WA

Was waler added to bendonite for expansion? NA ]
hathod of maasuring walor kevels in natrumaent  siesl tape and solibée markar
Hiowy was instrument chacked for dlogging afier installation?  Waler podned down well and drainaogs
moniored. Mo waler sfanding in well after 20 minudes

Soll Chamectoristics

Structure Roots

Ty
Graaular madium

2 6YS/T mabrix
common e
COnNCenirs bhovis

fawe fing TO¥R 471
maitrix

many Fe-
CONCETTraBons
& depdetions

TOYR &1

mErix
common Fe-

COMEITTR DONS
& depletions

Documentation
of well
Installation
detalls and soil
characteristics
IS essential for
valid
Interpretation
of monitoring
well data!




Minnesota Board of Water & Soil Resources
Hanson Wetland Bank- Soil Boring / Well Construction

Date: 7/19/2010 County: Murray Site ID: enter sife ID
Personnel: E Mohring, M Lennon, K Radel Equipment/ Method: dutch auger

Landscape Position: footslope Sail Series: 86 Canisteo clay loam Parent Material: till

Water depth during installation: 1.3 ft Pack material: sand Backfill material: native clay

screen| sereen end Stick
Diam| Screen Slot |length [interval (ft) | plug total| -up | depth | pack surface

[in} type {in) [ft) type riser |riser length (ft)| (ft) | (ft.) [ (/] |interval seals completion
1%" [sch40pve |010 |23 (75-3.05 |capvent|sch40 |30 53 |225)|305 |[5-35 |bentonite 0-5ft oversize PVC
wrapped ed PVC bent/sand/clay mound

Color

Texture, etc. Matrix cedox Remarks

texture wet e % H V C size prom 230l hantanits, 3

10YR 4/2

Strong HCI reaction
Fe nodules

Strong HCL reaction
many small snail shells

loam, wet 10YR 41 Strong HCI reaction

15% 10YR 7/1 many small snail shells

L End of boring
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Steel Tape ; ,
~ Fingernail at
even meter or

?;)

.

Measn;ring —_— foot mark *’O" K

oint Y

Fixed Depth @\*_ Water Level

Observation _—— Well Casing Marker ~_ ‘ Indicator

Well ' and Reel
Land Surface Measuring
LT T Y Point

Land Surface

|

dj Section of tape
cuatEdtWifh ot 4 l—-—_.. Electrical
carpenter’s cha f" Cable
Water
Level 1
Measuring
Electrode
T — LWater wate r
evel

Levels



Pressure transducers &
data loggers...



ﬁ,| =+D159-F159

7 |Date

Time Date/Time

D
calc

logg

logger
level (ft) (ft)

G

ar wi

calc

logger wl

() (f)

below toc stickup below gs
T (°C)

152
153
154
155
156
167
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
154
A

3/23/09
3/23/09
3/23/09
3/23/09
3/23/09
3/24/09
3/24/09
3/24/09
3/24/09
3/24/09
3/24/09
3/24/09
3/24/09
3/24/09
3/24/09
3/24/09
3/24/09
3/25/09
3/25/09
3/25/09
3/25/09
3/25/09
3/25/09
3/25/09
3/25/09
3/25/09
3/25/09
3/25/09
3/25/09
3/26/09
3/26/09
3/26/09
3/26/09
b M

Als

14:00
16:00
15:00
20:00
22:00
0:00
2:00
4:00
6:00
g:00
10:00
12:00
14:00
16:00
15:00
20:00
22:00
0:00
2:00
4:00
6:00
g:00
10:00
12:00
14:00
16:00
18:00
20:00
22:00
0:00
2:00
4:00
6:00
Ald

3/23/09 14:00
3/23/09 16:00
3/23/09 18:00
3/23/09 20:00
3/23/09 22:00
3/24/09 0:00
3/24/09 2:00
3/24/09 4:00
3/24/09 6:00
3/24/09 8:00
3/24/09 10:00
3/24/09 12:00
3/24/09 14:00
3/24/09 16:00
3/24/09 18:00
3/24/09 20:00
3/24/09 22:00
3/25/09 0:00
3/25/09 2:00
3/25/09 4:00
3/25/09 6:00
3/25/09 8:00
3/25/09 10:00
3/25/09 12:00
3/25/09 14:00
3/25/09 16:00
3/25/09 18:00
3/25/09 20:00
3/25/09 22:00
3/26/09 0:00
3/26/09 2:00
3/26/09 4:00
3/26/09 6:00
AZs A2

0.6006
0.5551
0.5055
0.4739
0.4700
0.5089

-2.98
-3.02
-3.07
-3
-3.11
-3.07
-2.90

-2.91
| |

-2.94
-2.97
-2.99

1.40
1.40
1.40
1.40
1.40
1.40
1.40
1.40
1.40
1.40
1.40
140

-1.58
-1.62
-1.67
1.1
-1.71
-1.67
-1.50
-1.81
-1.54
-1.87
-1.59
-1 69

0.34
0.38
0.41
0.45
0.48
047
0.40
042
0.44
0.47
0.49
0 A1

Interpreting
the data.......

A

#

depth bls
tac elev
stickup
date

B

year

C D [ E

WL-1W (peat well) or
direct surface water
measurement

WL-1P (#1 piezometer)

WL-2P (#2 piezometer)

WL-3P (#3 piezometer)

39
9517
1.80

8.02
94.57
135
btoc

glav

hls

8.3
96.15
1.10

15.11
100.93
1.35

Ready

=

03-Apr-98
13-May-98
06-Jul-98
14-Jul-93
15-Jul-93
07-Apr-99
03-Aug-99
05-Jul-00
22-Aug-00
09-Oct-00
14-May-01
05-Jun-01
10-Aug-01
12-Aug-01
17-Jun-02
29-Jul-02
29-Jul-02

199526
1995.37
1995.52
1995.54
1995.54
1999.27
1999.59
2000.51
2000.64
200077
2001.37
200143
2001.61
2001.62
2002 46
2002 58
2002 58
A

0.66
0.88

0.7
0.69

0.28
0.41
0.22
0.22

0.60
0.40
0.54
0.61
0.95
-0.44
-0.48
-0.35

0.47

94.29
94.16
94.35
94.35

93.97
9417
94.03
93.96
93.62

1.07
0.94
1.13
1.13

0.75
0.95
0.81
0.74

04

6.8
6.69
6.37
6.55
6.55

7.3

6.7
6.94
7.02
7.38
5.7%
5.73
5.88

6.9
5.61
5.66
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Water level below ground surface (ft)

¥
w

Vivian Johnson Wetland Bank, Dodge County
M onitoring well water level data
2009 - all wells

- daily precipitation (in)

7 || w—30% (dry)

* monthly precipitation (in)

e 30 rolling sum
% (wet)

g 4

n
k

L0}

precipitation (in)
-9
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-2
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Vivian Johnson Wetland Bank
2009 Precipitation analysis
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Monitoring Wetland Hydrology

> Planning

> Agree on objective, question to answer.
> Use appropriate method.
> Use professional judgment, landscape, topography.

> Documentation

» Locations, construction details

> Maintenance

» Check elevations, function
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