





Chapter 9 Data Validation, Processing, and Reporting

SAMPLE MONTHLY DATA REPORTS

Wind Direction Frequency: Wind Rose

NNW NNE

SSW SSE

Percent of Total Wind Energy (Wh/m2): |
Percent of Total Time: b

Circle Center = 0.0%

Inner Circle = 7.5%

Outer Circle =15.0%
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Chapter 9 Data Validation, Processing, and Reporting

SAMPLE QUALITY ASSURANCE REPORT FORM

Reporting Period

*Page of -

Date Prepared

Prepared By

*If more than four sites, copy and attach additional forms.

For each monitoring site, please provide the following:

_ Site QA Information

1. Were O&M Site Visits
Performed? (Circle)

o If YES, attach copy(s) of O&M documentation for each site visit describing the activities, findings, monitoring problems and corrective
actions taken. Documentation is attached: Check here . ( ¥).

® If NO, provide a detailed explanation (e.g., harsh weather conditions) in the Comments & Information section provided below.

database? (Circle)

2. Were instruments in YES YES YES YES
compliance? (Circle) NO NO NO NO
o [f NO, provide a detailed explanation in the Comments & Information section provided below.
3. New/replacement YES YES YES YES
equipment installed? (Circle) NO NO NO NO
o If YES, attach revised Site Information Log. Documentation is attached: Check here - (¥).
4. Raw data appended 1o site YES YES YES YES
raw database? (Circle) NO NO NO NO
o If NO, provide a detailed explanation in.the Comments & Information section provided below.
5. Data validated and YES YES YES YES
appended to validated
NO NO NO NO

If YES, attach Site Data Validation Log. Documentation is attached: Check here ____(¥). If NO, provide a detailed explanation below.

6. Data backup performed YES YES YES YES

and properly stored? (Circle) NO NO NO NO
® If NO; provide a detailed explanation in the Comments & Information section provided below.

7. Was data recovery >90%? YES YES YES YES

(Circle) NO NO NO NO

@ [f NO, provide a detailed explanation (e.g., icing conditions) in the Comments & Information section provided below.

Comments and Information:

(Continue on back if necessary)
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Chapter 10 Costs And Labor Requirements for a Wind Monitoring Program

Chapter 10

COSTS AND LABOR
REQUIREMENTS FOR A
WIND MONITORING PROGRAM

What are the cost and labor implications of conducting a wind resource assessment program?
This chapter identifies the major cost elements and outlines the main labor tasks to be considered. Also
presented is a discussion on the roles of a nominal staff to carry out a measurement program.
10.1 COST AND LABOR ESTIMATES

Program costs can be divided into three main categories: labor, equipment, and expenses.

e Labor: Table 10.1 lists a series of tasks to be accounted for when budgeting for labor. The
work will be performed by different levels of staffing. Some tasks, especially those that deal

with equipment installation and maintenance, will at times require a team of two or three.

Equipment: Equipment costs can be easily
obtained from vendors once the measurement
specifications are determined. Other items to
include in the budget are shipping charges,
taxes, insurance, spare parts, and the tools
needed to install and service the tower. The
estimated total equipment cost for a single
site that uses a 40 m tilt-up tubular guyed
tower equipped with three levels of sensors is
$7,500 to $9,000.

Expenses: Related expenses include travel,
land lease fees, cellular phone fee (if
applicable), and sensor calibration. Travel
costs should account for the anticipated
number of field trips required to select,
install, maintain, and decommission a site.
Some field trips may require overnight
lodging and meals. The land lease fee is the
reimbursement to the landowner for the use
of his or her land for the monitoring tower.
This fee is negotiable and may run $300 to

Table 10.1
Labor Tasks to Account
for When Budgeting

A. Administration

e Program oversight

e Measurement plan development

o Quality assurance plan development

B. Site Selection

e In-house remote screening

o Field survey & landowner contacts

e Obtain land use agreement & permit

C. Equipment

e Specify and procure

e Test and prepare for field

o Installation (two to three people)

D. Operation & Maintenance

e Routine site visits (one person)

o Unscheduled site visits (two people)

e (Calibration at end of period

o Site decommissioning (two people)

E. Data Handling & Reporting

e Validation, processing & report generation

e Data and quality assurance reporting

$500 per year. Remote data transfer using a cellular or telemetered phone link can add costs,
typically $30 to $50 per month, depending on the number of calls and the distance.
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Chapter 10 Costs And Labor Requirements for a Wind Monitoring Program

The re-calibration of anemometers, assuming they are done by the original vendor, is
estimated to cost $150 per anemometer.

The estimated total cost for a single 40 m monitoring station operated for two years will likely be
$25,000 to $40,000. Your actual costs will of course depend on the specific tower type and equipment
selected, the site's proximity to operation and maintenance staff, and the number of site visits.

Economies of scale can be achieved with multiple sites. Most savings are realized in the labor
category, where staff time and travel can be used more efficiently. In general, labor expenses for each
additional site should be 50% to 70% that of a single site, depending on the number of sites and their
mutual proximity. Travel expenses can be economized if more than one site is visited when making most
field trips. Equipment cost savings can be realized via quantity discounts (typically 5% to 10%) offered
by vendors and by sharing installation equipment (e.g., gin pole, winch kit) among sites. Overall, the total
cost to operate a second site is estimated to be 10% to 15% less than the cost for the first site. The
average site cost for a five-station monitoring network will be about 25% less than for a single site, or
$19,000 to $30,000 per site.

10.2 STAFFING RECOMMENDATIONS

A resource assessment program should have a project manager, a field manager, and a data
manager, plus additional support staff such as field technicians. These roles are preferably performed by
separate individuals but this need not be the case.

A. Project Manager

The project manager manages the overall project and ensures that human and material resources
are available in a timely manner to meet the program's objectives. The project manager should also
oversee the design of and adherence to the measurement and quality assurance plans.

B. Field Manager

The field manager installs and maintains the monitoring equipment and transfers the data to the
home office. This person, and/or an assistant, should be available to promptly service a site whenever a
problem arises. Installing and decommissioning sites, as well as service visits that require the tower to be
lowered or climbed, demand at least two people.

C. Data Manager
The data manager is responsible for all data-related activities, including data validation and

report generation. Familiarity with meteorology and the monitoring site and equipment, and a close
working dialogue with the field manager, are essential to properly validate the data.
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APPENDIX A

WIND RESOURCE
ASSESSMENT
EQUIPMENT VENDORS

Belfort Instrument
727 S. Wolfe St.
Baltimore, MD 21231
(410) 342-2626

Campbell Scientific, Inc.
815 W. 1800 N.

Logan, UT 84321-1784
(801) 753-2342

Climatronics Corporation
140 Wilbur PI.

Bohemia, NY 11716

(516) 567-7300

Coastal Environmental
Systems

316 Second Ave. S.
Seattle, WA 98104
(206) 682-6048

Kipp & Zonen

390 Central Ave.
Bohemia, NY 11716
(516) 589-2885

Licor, Inc.

P. O. Box 4426
Lincoln, NE 68504
(402) 467-3576

Met One Instruments
1600 Washington Blvd.
Grants Pass, OR 97526
(503)471-7111

NovaLynx Corporation
P.O. Box 240

Grass Valley, CA 95945
(916) 477-5226

NRG Systems, Inc.
110 Commerce St.
Hinesburg, VT 05461
(802) 482-2255

Qualimetrics, Inc.
1165 National Dr.
Sacramento, CA 95834
(916) 928-1000

R. M. Young

2801 Aero Park Dr.
Traverse City, MI 49684
(616) 946-3980

Unarco Rohn
P.O. Box 2000
Peoria, IL 61656
(309) 697-4400

Scientific Sales

P.O. Box 6725
Lawrenceville, NJ 08648
(609) 844-0055

(609) 844-0466

Second Wind Inc.
366 Summer St.
Somerville, MA 02144
(617) 776-8520

Teledyne Geotech

3401 Shiloh Rd.
Garland, TX 75046-9007
(214) 271-2561

Tower Systems

P.O. Box 1474
Watertown, SD 57201
(605) 886-0930

Vaisala Inc.

100 Commerce Way
Woburn, MA 01801-1068
(617) 933-4500

Yankee Environmental
Systems, Inc.

101 Industrial Rd.

P.O. Box 746

Turners Falls, MA 01376
(413) 863-0200

Zond Systems, Inc.
13000 Jameson Rd.
P.O. Box 1910
Tehachapi, CA 93581
(805) 822-6835
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Technical Information Service, 5285 Port Royal Rd., Springfield, VA 22151)

Quality Assurance Handbook for Air Pollution Measurement Systems
(U.S. Environmental Protection Agency, revised 1989, Atmospheric Research and
Exposure Assessment Laboratory, Research Triangle Park, NC 27711)

Recommended Practice for the Siting of Wind Energy Conversion Systems
(American Wind Energy Association, AWEA Standard 8.2-1993: available from AWEA,
122 C Street N.W., Washington, DC 20001)

A Siting Handbook for Small Wind Energy Conversion Systems
(H. Wegley, J. Ramsdell, M. Orgill and R. Drake, Report No. PNL-2521 Rev.1, 1980;
available from National Technical Information Service, 5285 Port Royal Rd.,
Springfield, VA 22151)

Siting Guidelines for Utility Application of Wind Turbines
(W. Pennell, Report No. EPRI AP-2795, 1983; available from Electric Power Research
Institute, Research Reports Center, Box 50490, Palo Alto, CA 94303)

Standard Procedures for Meteorological Measurements at a Potential Wind Turbine Site
(American Wind Energy Association, AWEA Standard 8.1-1986: available from AWEA,
122 C Street N.W., Washington, DC 20001)

Wind Characteristics: An Analysis for the Generation of Wind Power
(J.S. Rohatgi and V. Nelson, 1994, West Texas A&M University, Box 248, Canyon, TX
79016)
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