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Real-Time Data Acquisition
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What do we mean by
“Real-Time”?

* The data are measured every 15
minutes to once per hour in the field

* The data are uploaded and delivered
to the Web every one to four hours

ZUSGS



USGS Real-Time Streamflow
Data Acquisition
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<} Real-Time Data for the Nation - Microsoft Internet Explorer

Eile

Edit

Wiews  Favorites  Tools  Help

Q- O 11 &

— N Y
) Search = Favorites 6,{
rd Ld st

Address IfEL] http:jfwaterdata,usgs, govjusa/nwis rt

USGS

a USGS

science for a changing world

Data Category:
FeaHime

Geographic Area:

United States

Water Resources

Real-Time

Real-Time Data for the Nation

Group table by |[Select sites by number o
—no grouping — T -

Daily Streamflow Conditions

Select a state to view real-time information for that state

--- Predefined displays ---
Introcluction

-

Stream-
flow Data

Friday, October 2@, 2004 11:20ET .
Statewide Streamflow

Table

Eeal-time data typically are recorded at
15-60 minute mtervals, stored onstte, and
then transmitted to TTSGS offices every 1
to 4 hours, depending on the data relay
techtique used. Eecording and
transtmission times may be more frequent
duning critical events. Data from real-tume
sttes are relayed to USGS offices wa
satellite, telephone, andfor radio and are
available for wewing within minutes of
artival

A aK
= USGS

Al real-titne data are provisional and

R The colored dots on this map depict strearmflow subject to revision
@ Hich conditions as a percentile, which is computed from the

. = Q0th percentile
Tith - 8%th percentile
25th - 7dth percentile

period of record for the current day of the year. Only
stations with at least 30 years of record are used.
The gray circles indicate other stations that were not

Build a custom
suramary table for one
ot mote stations.

Build Table

ranked in percentiles either because they have fewer
than 30 years of record or because they report
parameters other than streamflow. Some stations, for
example, measure stage only.

10th - 24th percentils
. < 10th percentile

. Lo

D Mot ranked

Build a custom
sequence of graphical
or tabular data for one
of more stations.

Build Sequence

Acquisition
Network

Data stored in USGS
database

http://waterdata.usgs
.gov/nwis/rt

ZUSGS
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<} Real-Time Data for Minnesota - Microsoft Internet Explorer

File Edit ‘iew Favorites Tools Help

. Y .
)Back - O - \ﬂ |§| .'_‘J ‘ P | Search “;\?’ Farvarites €f

Address IfEL] http:jfwaterdata, usgs, gov/mnfnwis rt

Minnesota

a USGS

science for a changing world

Water Resources

Real-Time Data for Minnesota

--- Predefined displays ---
Introcluction

Group table by
—no grouping —

-

Data Category:
FeaHime

Select sites by number o

Daily Streamflow Conditions
Select a site to retrieve data and station information.
F., Oct. 25, 2004 10:20ET

The colored dots on this map
depict streatflow conditions as a
percentile, which is computed
from the period of record for the
current day of the year. Cnly
stations with at least 30 years of
record are used.

The gray circles indicate other

Explanation
@ Hizn
. = Q0th percentile
Tith - 8%th percentile
25th - 7dth percentile

USGS
Real-Time
Stream-

Statewide Streamflow Table

Statewide Precipitation Table

Statewide Ground-Water Table

Eeal-time data typically are recorded at 15-60 mmute mtervals,
stored onstte, and then transrmitted to T3 GE offices every 1to 4
hours, depending on the data relay technique used. Recording
and transmission tnes may be more frequent during critical
events. Diata from real-time sttes are relayed to T3GS offices wa
satellite, telephone, andfor radio and are avalable for wewang
within minutes of arnval

All real-time data are provisional and subject to revision.

Build a custom summary table for one or

Buld Table .
E— mote stations.

Build a custom sequence of graplucal or

Build Sequence .
tabular data for one or more stations.

flow
Network

90 real-time gaging
stations in MN

http://waterdata.usgs
.gov/imn/nwis/rt

ZUSGS
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3 Real-time data for USGS 05345000 YERMILLION RIYER NEAR EMPIRE, MN - Microsoft Internet Exp = |EI|£|

File Edit ‘iew Favorites Tools Help | ,'
e | @ JL ! r ] g =

GBack - O - \ﬂ \ELI {ul ‘ > Search < ¢ Favorites {:{ T i ] - F '4&

Address |§“| hkkpf waterdata,usgs.govniwis oy 0S5 345000 j Goo | Links ¥

Data Category: Geographic Area:
Fealime United States

Rescheduled - The nwis waterdata usgs gov server will be undergoing maintenance Monday, November 8, 2004 from 5:00

V . I I .
R .

AW until 12:00 PR EDT and will not contain the latest real-time data during this time period. All real-time data will contitue

to be avalable at http:/fwaterdata uses. sovinwis.

USGS 05345000 VERMILLION RIVER NEAR EMPIRE, MN E
PROVISIONAL DATA SUBJECT TO REVISION m p I re 9

Available data for this site [[SEEIRIGE] hd ||
rpfed mn cooperation with the Mimnmesota Department of -
e s - Division of Waters. a I O n

Available Parameters Output format Days
All5 parameters available atthis site |Graph j |? get data. |
00065 Gage height (DD 11) (1-31)
00060 Discharge (DD 12)

70958 DCP batery voltage (DD 13) =] COOperative funding
with MDNR

Gage height, feet
Most recent value: 3.00 11-04-2004 1330

USGS 05345000 YERHILLION RIYER HEAR ENPIRE, HH

http://waterdata.usgs
.gov/imn/nwis/rt/

uv?05345000
: ZUSGS

@ [ [ [ [ [ [ mnterne Y




/3 http:/ /waterdata.usgs.gov,/nwis,/uv;/?dd_cd=11_00065&Fformat =imgésite_no=05345000&set_logscale | 54

File Edit ‘iew Favorites Tools Help | 1','
@Back - J - \j @ h‘/:j Seatch ‘i\"{ Favarites &3‘ <] = .:\; l)_fl - _J E| ﬂ '3
Address I@ http:fwaterdata, usgs. gov/nwisfuyi?dd_cd=11_00065&format=img&site_no=053450008set_logscale_y=0&beqgin_date=20041028 j Go |Links »
=
L]
a USGS
USGS 05345000 VERMILLION RIVER NEAR EMPIRE, MN
3.80
3.60
L, 3.40
[1]
&
o 3.20
E
=
£
o 3.00
8
2.0 [} | ¥~ Rainfall / runoff
s 60 event
Oct 28 Oct 29 Oct 30 Oct 31 How 01 Hov 02 Hov 03 How 04
DATES: 10/28/2004 to 1150472004 13:31
Provisional Data Subject to Revision
=
|@ Dane l_l_l_l_’_|0 Internet v

Full View
of Stage
for
Vermillion
River near

Empire




Real-time data for USGS 05288705 SHINGLE CREEK AT QUEEN AYE IN MINNEAPOLIS, MN - Microsof = |E||£|

File Edit ‘iew Favorites Tools Help | l';'

GBack - \_) - \ﬂ \ELI _:‘] ‘ /-._\: Search \f\}:’ Favorites €}| - ;?_ ] - E| ﬁ j$

Dz Data Category: Geographic Area:
Water Resources Realtime Minnesota

Rescheduled - The nwis waterdata usgs gow server will be undergoing mamntenance Monday, November 8, 2004 from %:00
AW until 12:00 P EDT and will not contain the latest real-time data during this time period. All real-time data will continue
to be avalable at http:/fwaterdata usms. sovinwis.
USGS 05288705 SHINGLE CREEK AT QUEEN AVE IN MINNEAPOLIS,
MN

PROVISIONAL DATA SUBJECT TO REVISION

Available data for this site |[JREEISl:] A

Operated by the USGS as part of the National Water-Quality Assessment Program
(NAWQA) and National Streamflow Infermation Program (INSIP). Contmuous specific
conductance and water temperature monitors operated n cooperation with the Shingle Creek
Watershed Cormission.

Available Parameters Output format Days
All 7 parameters available atthis site ﬂ |Graph j |? getdata |
00085 Gage height (DD 01) (1-31)
00060 Discharge (DD 02)
00010 Temperature, water (DD 04) k|

Specific conductance, water, unfiltered, microsiemens per centiineter at 25 degrees Celsius
Mozt recent walue: 674 11-04-2004 1345

USGS 05286705 SHINGLE CREEK AT QUEEH AYE IN HINWEAPOLIS, HH

I
3
-
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[T
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o
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]
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e
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SN
o
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L
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Qg
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=
8
c
28 I]|
o
g ° 400 #A p

|
Address Ig‘] http: fiwaterdata.usgs. gov/mn/rwisfuyv?dd_cd=05&format=gif&period=7site_no=05255705 j Go | Links ¥

Stream
Water-

Quality Data
Served to

Web

Shingle Creek, at
Queen Ave. in
Minneapolis
example

ZUSGS
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/3 http:/ /waterdata.usgs.gov,/ mn,/nwis/uv,?dd_cd=05_00095&format=img&site_no=05288705&set log ] 4

File Edit ‘iew Favorites Tools Help | 'l';'

@Back - -J e \j @ ,_;j /-__j Search “51‘( Favorites €3| < :?,_ l)_fl - _J E| ﬁ :’i

Address |§’| http:,l',l'waterdata.usgs.gov,l'mn,l'nwis,l'uv,l'?dd_cd:tlS_DDElQS&format:img&site_n0=05288?05&set_IogscaIe_y:D&begin_date=2DlJ4llj Go | Links **

§ Full view of

USGS 05288705 SHINGLE CREEK AT QUEEN AVE IN MINNEAPOLIS, MN

" ]+~ Rainfall / runoff S h In g Ie
Creek Graph
of Specific
Conductance

Oct 28 Oct 29 Oct 30 DOct 31 Hov 01 How 02 Hov 03 How 04
DATES: 10/28/2004 to 11/04/2004 13:46

Provisional Data Subject to Revision

Conductance varies
inversely with
stream flow

2 USGS

N

[&] one |_|_|_|_|_|‘ Internet




Example Stream
Gaging Site on
Mississippi River
at St. Paul

Site gaged since 1867 a2 USGS



Some Uses of USGS Real-
Time Streamflow Data

Water recreation activities

Flood warning and forecasting

Prediction of droughts

Water-quality assessments

Reservoir operation

Discharge regulation

Flood plain regulation

Stream waste load determination

Design of bridges and flood control structures
Water supply development and management

Millions of hits per day on our web sites %USGS






USGS Real-Time Ground-Water
Level Data Acquisition

* Two USGS real-time networks
- Climate response network (nationwide)

- Minn. real-time monitoring network (currently
working with the MDNR and other agencies)

* All data served to Web

 Measurements made hourly

« Data other than water levels recorded (e.g. —
precipitation)

ZUSGS



Purposes of Climate Response
Network

* Increase public awareness of changes in
ground-water storage as related to the
effects of droughts and other climate

variability factors, and

* To provide water managers and the public
with GW level data that can be utilized for
a variety of planning activities

ZUSGS



J USGS -- Water Resources of the United States - Microsoft Internet Explorer | 54

File Edit ‘iew Favorites Tools Help |

Grma ™ Real-Time
=USGS Ground-
Water Leve
Climate
Response

Ground Water Climate Response Network

Thursday, Navember 04, 2004

Network

Explanation - Percentile Classes Data Collected 1 I I - .
~ ° > o o ReaTin 50 wells nationwide
B Continuous
Mewlow <10 10-24 25-75 76-90 >00 Wewhigh Insufficient 4 Feriodic
Data Meazurements

Map generated 11/4/2004 3:02:28 &M

For a list of network: wells, click on a State above or select from the box: |Alabama 'l

The USGS maintains a network of wells to monitor the effects of droughts and other climate variability h tt p : l / g ro u n dwate r
on ground-water levels. The network consists of a national network of about 150 wells monitored as
watch.usgs.gov

part of the Ground Water Resources Program, supplemented by wells in some States monitored as
part of the Cooperative Water Program.

About these Pages:
These web pages integrate site information from MWISWeb, location maps, and ground-water hydographs. For

wells with five or more years of daily record, the daily values are plotted on a background of the historical <
minimum, maximum, and median measurements for each day. The data used in the statistics can be viewed in a ‘
takla v ratricwad e o tabodalimited fils Ctatictice ara hacad on tha final sreroad daike walice snd cack

=] [ [ [ [ [ [8 memet




/Z USGS -- Water Resources of the United States - Microsoft Internet Explorer

Pennsylvania
i Climate
Response
Network

Plum
a

Jointly funded by
% § | | USGS and State
agencies

Explanation - Percentile Classes

[~
zhading in the table : : o E i . _I ‘

Aarm lnrdaw Cika 1D Qui-a hlama

l_l_l_l_l_lwm—




/Z USGS -- Water Resources of the United States - Microsoft Internet Explorer

Ground-Water Climate Response Network

Minnesota Climate Response Network

and Rapi
MIHH E S OTA

IIEBRASKH

Map generated 1

Explanation - Percentile Classes

in the table be &
MMam lmAdaw Cika 1IN Qud-a hlama _I

l_l_l_l_l_l—

Minnesota
Climate
Response
“Network”

Funded entirely
with USGS $$

&

USGS



File Edit ‘iew Favorites Tools Help

USGS -- Water Resources of the United States - Microsoft Internet Explorer

O Back = O - \ﬂ IELI A ‘ 7 ) Search “.;;.";" Favarites
! I8

Address IfEL] http:/faroundwaterwatch, usgs, goviCRMNSites, asp? S=4734 23095053301

a USGS

science for a changing worid

Ground-Water Climate Response Network.

Site Number: 473423095053301 - 147N35W02CDCBDD Bemidji 310d

/—J_é—?l Pinew00d°

(22 | 22]

[22]
=
RoSIN 7
L5} (/;JF Radar-Re
507

E2001 hisrosaft Corp. Al rights reserved. \‘Eb\

USGS 473423095053301 - 147N35W02CDCBDD Bemidji 310d

LOCATION
Latitude 47°34'23", Longitude 95°05'33" NAD2T,
Beltrami Courty, Minnesota | Hydrologic Unit 07010101
WELL DESCRIPTION
The depth of the well is 3483 feet below land surface Atitude of land
surface datum 1,420.45 feet above zes level NGYD29.The depth of the
hole is 110 feet below land surface.
This well is completed in OUTYWASH DEPOSITS (1120TSH)
AVAILABLE DATA:
| Data Type

|Renl-time

Begin Date| End Date |Coun‘t
This is a real-time site

[Ground-water levels [1333-05-25 [2003-09-24 [267

OPERATICOH:
Record for this site is maintained by the USGS office in Minnesata

CONTACT INFORMATION
Etmail questions about this site to Water Webserver Team

~ | ZUSGS
85 - . 90th 75th  S0th  25th  10th
. High %ule %oille %ule %oile %ple Low

E . —_—_‘_J:_— I — Jan 2020 2934 29.60 3189 3233 3268 3269
2 mml | ) Feb 2033 2042 2081 =07 3249 3277 3280
2 30 ] e — — Mar 2040 2951 3002 3219 3250 3283 3287
- i
z s | — | 1] Apr 2821 2934 2966 3201 3225 3241 3245
g May 2887 28.94 2042 3148 3206 3232 3253
E TR . . ] Jun 26,74 2883 2944 3127 3196 3248 3250
zus B . o a o Jul 2873 2876 2028 3157 3200 3220 3241
E‘ e, N . | Aug 2872 2885 3004 3154 3218 3224 3224
EO s _;_-__— Sep 2875 2882 29035 3128 3216 3231 3241
B[ pr— Oct 28087 29.05 29.27 3163 3234 3248 3256
e o Nov 20,17 2924 2963 3182 3227 3254 3257

s L i Dec 2033 2036 3000 3184 3233 3261 3262

# Mow  Dec Jam Feb . Mar AT . May n M A Sep ) et - =

|@;‘] l_l_l_l_l_la Internet

Bemidji
eal-Time

Ground-
Water

Level
Station




District Access

Water Resources

S -1734"3”9'ﬂh331|1 147N35SW02CDCBDD Bt‘lllldji 310d
PROVISTIONAL DATA SUBJECT TO REVISION O S e ce n

Available data for this site

s Real-Time
DE]F:]

Depth to

=
[
L]
i
3
-]
—
1]
o
]
[]
o
[l
.
—
o
=
]
-
o
o
]
[i-}
E
o
2
=
]
[-3
[
=

11-0

USG5 473423095053301 147H35HOZCDCBDD Benid ji 310d

30,30
30,35
30,40
30,45
30,50
30,55 |

30,60

s 2 USGS

Oct 28 Oct 29 Oct 30 Oct 31 Hov 01 How 02 Hov 03




aterdata.usgs.gov,/nwis uyformat =rdb&period=7&site_no=473423095053 10| =]

File Edit ‘iew Favorites Tools Help | :,'
@Back - \_;) - \ﬂ @ _;j ‘ /_jSearch ‘{:{ Favarites ﬁ‘}‘ - L_? D _J E ﬂ 3

Address I@ http:fwaterdata, usgs . gov/nwisfuy?Format=rdb&period=7&site_no=473423095053301 j GD |Links »
H Y
. [
#

# List of available data for this site. Lines preceeded by

# an asterix '"' are included in the data file.

#

# DD parameter — Description

FE e [able o
# *01 TZ015 - Depth to water lewvel, feet helow land surface

# *0z2 TS89 — DCP hattery wvoltage, wolts

#

agency_cd site_no datetime 02Z_70969 01 72019

S= 15=s l6= 14= 14=

U3G3 473423095053301 2004-10-25 00:00 30.54 os ‘ e n
UaGa 473423095053301 2004-10-25 01:00 30.55

U353 473423095053301 2004-10-25 02:00 30.55

U3G3 473423095053301 2004-10-25 03:00 30.55

ijstes] 473423095053301 2004-10-25 04:00 30.55 [
U3G3 473423095053301 2004-10-25 05:00 30.55

UaGa 473423095053301 2004-10-25 06:00 30.55 | I m
U3G3 473423095053301 2004-10-25 07:00 30.54

ijstes] 473423095053301 2004-10-25 05:00 30.54

TaG3 473423095053301 2004-10-25 09:00 30.54

U3G3 473423095053301 2004-10-25 10:00 30.55 —
UaGa 473423095053301 2004-10-25 11:00 30.55

U3G3 473423095053301 2004-10-25 12:00 30.54

ijstes] 473423095053301 2004-10-25 13:00 30.54

U3G3 473423095053301 2004-10-25 14:00 30.55

UaGa 473423095053301 2004-10-25 15:00 30.54

U3G3 473423095053301 2004-10-25 16:00 30.54

U3GEs 473423095053301 2004-10-25 17:00 30.53

TaG3 473423095053301 2004-10-25 15:00 30.55

U3G3 473423095053301 2004-10-25 19:00 30.54

UaGa 473423095053301 2004-10-25 20:00 30.54

U3G3 473423095053301 2004-10-25 21:00 30.54

ijstes] 473423095053301 2004-10-25 2z:00 30.54

TaG3 473423095053301 2004-10-25 23:00 30.54

UaGa 473423095053301 2004-10-29 00:00 30.54

U353 473423095053301 2004-10-29 01:00 30.54

U3G3 473423095053301 2004-10-29 02:00 30.54

ijstes] 473423095053301 2004-10-29 03:00 30.54

U3G3 473423095053301 2004-10-29 04:00 30.54

UaGa 473423095053301 2004-10-29 05:00 30.53

U3G3 473423095053301 2004-10-29 06:00 30.53

ijstes] 473423095053301 2004-10-29 07:00 30.53

TaG3 473423095053301 2004-10-29 03:00 30.53

U3G3 473423095053301 2004-10-29 09:00 30.53

UaGa 473423095053301 2004-10-29 10:00 30.53

U3G3 473423095053301 2004-10-29 11:00 30.53

ijstes] 473423095053301 2004-10-29 1z2:00 30.53

U3G3 473423095053301 2004-10-29 13:00 30.53

UaGa 473423095053301 2004-10-29 14:00 30.53

U3G3 473423095053301 2004-10-29 15:00 30.53

U3GEs 473423095053301 2004-10-29 16:00 30.53 :J

|@ Done l_l_l_l_’_|0 Inkernet 4



Response

Well

ZUSGS



Purposes of Minnesota Real-Time
Ground-Water Level Network

« To provide high-frequency data to the Web

* To provide water managers and the public with
GW level data that can be utilized for a variety of
planning activities, such as:

« To monitor the effects of natural processes (e.g.
recharge, ET, GW/SW interaction)

* To monitor aquifer stresses related to human
activities (e.g. pumping, urbanization)

Real-time wells in other states %USGS



/) Real-Time Data for Minnesota: Ground Water - Microsoft Internet Explorer - o] x|

File Edit ‘iew Favorites Tools Help | T
OBack - \_) - \ﬂ |EL| ;‘J /.._\: Search \“f_,i_ij Favorites é-‘:f - ‘.?_ ] - E ﬁ fi
Address IfEL] http:fwaterdata, usgs. gov/mninwis/current) Ptype=gw j GD |Link5 »
=
ot}
= USGS

Disz = Data Category: Geographic Area:

Water Resources Realtime Minnesota

Real-Time Data for Minnesota: Ground Water -- 14 site(s) found

PROVISIONAL DATA SUBJECT TO REVISION
Updated 2004-10-29 12:00:02 US/Eastern

--- Predefined displays --- |Group table by Select sites by number or name
Minnesota Ground-vWater Table ~ |l County -

Depth
to  Ground-
water water
level, level
feet above

Station below navd,
number Station name Date/time  lsd feet
@ Beltvami County
473423095053301 147N35W02CDCBDD Bermidii 3104 10/29 01:00 =0.54 -
@ Morson County
460444094212501 130N29W0OEDCC Camp Ripley 10429 07:.00 13.07 -
@ Pollk County
473841096153101 G15-FE 148N44W10CCCC 0000620675 10/29 04:00 -- 1,151.67
473933096243701 G25-FE 148N45W05DDDD 0000620685 10/29 04:00 -- 99532
473845096202401 E01D-E 145M45W01CBDD L107 0000516287 10/29 04:00 -- 1,082.15
473845096202402 E013-R 148N45W01CEDD LO00 0000245810 10429 04:00 -- 1,065.12
474125096120602 G225-F 143N453W2RCCEE 0000620682 10/29 03:00 -- 1,163.78
474126096165301 G12-FE 149N44%W 27 CDER 0000620672 10/29 04:00 -- 1,120.34
474135096203001 GO1-E 1459N44W30CAAD 0000620661 10/29 04:00 -- 1,068.47
474309096122001 E04D-E 1458W43W1SDDEA Ob. Well 5, FWE 0000654761 10/29 04:00 -- 1,150.61 [
474310086121801 G203-F 143W43W18DDEA 0000620680 10429 04:00 -- 1,144 49
474346086185501 GO3-E 149M44W 17ABAD 0000620668 10/29 04:00 -- 1,086.97
474436096140801 E03-R 149144 12BADA 512 Ob. Well 1 0000654754 10/29 04:00 -- 1,114 66
# Red Lake County
474715096163100 E05-R 150M44W2TARBA 1058 10/29 04:00 -- 1,072.53

Data status codes:
- Fararmeter not determmed ﬂ

|éj Do;e l_l_l_l_l_la Internet v

Minnesota
Real-Time
Ground-
Water Level

Monitoring
Sites

13 wells in network

ZUSGS




3 Real-time data for USGS 473841096153101 G15-R 148N44W10CCCC 0000620675 - Microsolt Interne

=101 %

File Edit Miew Faworites

Tools  Help

| &

Qs -0 11 & & -

— 2
| ' i £
- Search ¢ Favorites {‘ﬁ

Hd 3

Address ISEJ hittpe fiwaterdata,usgs . gowfrnfnwis fuwg?site_no=473841096153101 &P AR Ameter_cd=72019,62611

Rescheduled - The nwas waterdata usgs. gov server will be undergoing mamtenance Monday, Wovember 8, 2004 from 9:.00
AW untd 12:00 PR EDT and will not contam the latest real-time data dunng this time pentod. Al real-time data will continue to
be avalable at hitpfwaterdata usss. sovinwis.

USGS 473841096153101 G15-R 148N44W10CCCC 0000620675

PROVISIONAL DATA SUBJECT TO REVISION

Available data for this site ReaHime v

Available Parameters Output format Days

All & parameters available atthis site « |Graph j |? getdata |
B2611 Water lewel. NAVD (DD 01) (1-31)

00010 Temperature, water (DD 02)

70963 DCP battery voltage (DD 03) =]
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Radio
antenna

Example Real-
Time Ground

Water
Instrumentation

Glacial Ridge study:
Ten well transmitter
stations within
10 miles of each
other
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Data logger

| Radio
transceiver

Desiccant Voltage regulator

chamber

for transducer/"
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Data from
Radio receiver all ten
toWE stations
transmitted
to this
receiver
tower

USGS did not build
this tower
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Why would anyone
measure ground-water
levels continuously?

VWhy would they do It
hourly?

ZUSGS



One use of continuous
ground-water level
measurements:

Accurate
estimation of
recharge

ZUSGS



Ongoing USGS study estimating
recharge throughout Minnesota

* Using multiple methods, including water-table
fluctuations (WTF)

* Applied WTF method to 38 wells instrumented
with data loggers

ZUSGS



Recharge
Event Rocharge = (water-evel rise) x (specific yield) Based on
Sesaem Water-
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Fluctua-
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Example graph from Delin (1990) % USGS




Agricultural chemical, farming systems
effects on water quality site near Princeton, MN

Research by USGS, USDA-ARS, UofM Soils
Dept. (MSEA study)

Sand plain with rapid recharge and hlgh
hydraulic conductivity -

Data collected from 1992-95 %USGS




MSEA Well R2 — 1994 water levels

© Monthly
water-level
Data logger

measurement
record
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Effects of Measurement Frequency
on Recharge Estimates

5-30 % under-
estimation of
the recharge:
from daily to
weekly
measurement

—
o

-
w
|

20-60 % under-
estimation of
the recharge:
from daily to
monthly
measurement

\0

(- 48%)

No change
in estimated
recharge
going from
hourly to
daily
measure

—_ —_
— N
|

2
X
a)
0

o
Hourly / daily =

Estimated recharge, cm/yr

(- 23%)

Recharge estimates based on WTF method (RISE program)
A N R B

5 10 15 20 25

Measurement frequency, days

w
MSEA well R2 near Princeton, MN: 1994 data éUSGS



Accurate Recharge Estimates
are Critical in Most Water
Resource Investigations

« GW flow simulations
 Aquifer vulnerability to contamination

« Chemical flux estimates and contaminant
transport evaluations (e.g. — MSEA)

« Ground-water supply and water budget analyses
* Wellhead protection studies

« Well interference issues

« GW/SW interaction studies

 Etc., etc., etc. =~ USGS



Another use of
continuous ground-
water level
measurements:

Monitoring the
effects of pumping

ZUSGS



Camp Ripley Real-Time

a USGS
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Another use of
continuous ground-
water level

measurements:
Evaluate the

effects of
evapotranspiration

ZUSGS



Well G15 Water Levels

|
O Monthly water-level measurement

/ Peaks and
valleys missed
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Well G15 — July & August 2003 hourly
values

@ Monthly water-level measurement
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Depth to water table: ~ 3 feet
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Future Plans for USGS Real-Time
Monitoring in Minnesota

 Expand USGS climate response network

* Work with cooperating agencies to monitor
ground water of interest

 Add at least one new well to network for
each new cooperative ground water study

» Selected sites may include soil moisture,
soil temperature, and precipitation

ZUSGS



Future Data Collection Examples

Soil Temperatures Soil Moisture

2003 Data, Bemidji 2003 Data, Bemidji

Diurnal through
seasonal
fluctuations
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Summary & Benefits of Ground
Water Real-Time Monitoring

Accurately estimate recharge
Estimate evapotranspiration
Effects of climate change

Real-time serving of data to web; can be easily
downloaded

More complete record than hand measurements

Tend to look at data more frequently because it's
easily accessible on the web, which improves
qguality assurance

ZUSGS



Benefits — continued

Data loggers can be remotely
reprogrammed

Costs are similar to conventional methods
over the long run but quality and quantity
of data are greatly increased

Monitoring of municipal pumping effects
Monitoring of irrigation effects

ZUSGS
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