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Nurse Tanks

Used in agricultural application of anhydrous ammonia
Typical sizes are 1,000, 1,500, or 2000 gal. capacity.
Weigh from 7,000 to 11,000 Ibs. when full

Are not MC/DOT spec. tanks.

Transportation of NH3 nurse tanks in commerce is
regulated by USDOT.



Transportation Regulations

e 49 CFR, Parts 100 — 180, a.k.a. the “HMR”

— Section 173.315(m) covers the use of nurse tanks
as the exception to an MC 330/331 spec. tank

e Michigan PA 181 of 1963 adopts the HMR



Bulk Packaglng Reqwrements
173.315

e Requires MC 330/331 tank or the exception
for nurse tanks in 173.315(m) if specified
criteria is met.



Crlterla to use Non -Spec. Packagmg
173.315(m)

Applies to nurse tanks only

Private transportation only
Agricultural purposes only
Only applies to NH3

— and, all of the following must be met...



Min. design pressure of 250 psig, constructed to ASME
Code, and marked with a valid ASME plate.

Equipped with pressure relief valves.

Painted white or aluminum

3,000 gal. or less capacity

Loaded to a filling density of no more than 56%
Securely mounted to a farm wagon

Meet req. of Part 172, except shipping papers not
required and placard on end may be omitted if valves,
fittings, etc., interfere with proper placement



Additional Requirements - 173.24

“Each package...shall be designed, constructed, maintained,
filled, its contents so limited, and closed, so that under
conditions normally incident to transportation” —

* |t does not leak

e The effectiveness of the package will not be substantially
reduced

Must be constructed of steel and no aluminum, copper, silver,
zinc nor their alloys may be used. Brazed joints may not be
used. All parts of a portable tank and its appurtenances used
for anhydrous ammonia must be steel.
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What if ASME plate is missing or illegible?

Some nurse tanks still in service today are more than 40
years old. Over time, ASME plates are often lost or
destroyed. Previously, SP-13554 allowed for the
continued use of these tanks when specific testing,
inspection, and record-keeping requirements were met.
This required becoming a grantee or party to the permit,
and periodic permit renewals. Effective March 3, 2011,
this SP and many others were incorporated into the
HMR.



S.N./NAT'L BD. (NSD

. CERTIFIED BY
QP IRINITY INDUSTRIES, INC. paLLAs, T

MAWP: 250 PSIG @ 125°F

MDMT: —20°F @ 250 PSIG

W PLANT YEAR BUILT

RT 4 || ANSI K61.1-1999 |

PHT | [ HEMI |[ 1,000 ][ 8,328 ]
HEAD D.R. WATER GALS. WATER LBS.

| 40.96" |1 0.239”" || 0.203" |[190.81"
0.5, DIA. SHELL THK HEAD THK LENGTH

[ AG |[ NURSE TANK |[ 173 |
TYPE 0SSA, S.F.
CAUTION:THIS CONTAINER IS DESIGNED FOR ANHYDROUS

AMMONIA USE ONMLY AND MUST BE EQUIPPED WITH WALVES
FITTINGS, OR_HOSES DESIGNED FOR ANHYDROUS AMMONIA USE.

1711290N34 -0




Nurse Tanks with I\/Ilssmgor IIIeglbIe ASIVIE PIate

Requires:

External visual test as specified in 180.407(d)

Thickness Test as specified in 180.407(i)
— <1,500 gal. cap. must be 0.203” thick
— >1,500 gal. cap. Must be 0.250” thick

Pressure Test as specified in 180.407(g)

— No pneumatic testing

Test/inspections to be done by a “Registered Inspector” registered with
USDOT

Test/inspection markings required on tank: V,Pand T

A unique number marked on tank (serves as a serial number)

Copies of test/inspections must be retained by owner

Tests/Inspection completed once plate is compromised, then @ 5 years
UNDER NO CIRCUMSTANCE ARE WELDED REPAIRS ARE PERMITTED
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Nurse Tank Trivia

Nationally it is estimated there are 200,000 nurse tanks in use
The estimates are that 25% to 45% are missing name plates

Anhydrous ammonia is corrosive to galvanized metals, and
somewhat corrosive to steel, even with 0.2% water added as
required by USDOT

Agricultural use of ammonia has been around since the early
1950’s, so it is not uncommon to see nurse tanks 40+ years
old still in service.

Since they are not specification tanks, nurse tanks are only
required to be tested if the ASME plate is removed

As these tanks age, tank failure is becoming more common.



Nurse tanks vs. MC330/331 Cargo Tank

Nurse tanks have no emergency shut-off system

No tests or inspections of any kind are required
— Unless ASME plate is gone
— Then only ext. visual, pressure, and thickness test required

No required test/inspection if tank is damaged -ever

No internal visual inspection required - ever

No leakage test required — ever

NH3 without 0.2% water cannot be in a “QT” cargo tank



Nurse Tank Anatomy

1. Liquid Withdrawal Valve
2. Liquid Fill Valve

3. Pressure Gauge

4. Fixed Liquid Level Gauge
5. Vapor Return Valve

6. Magnetic Float Gauge

7. Pressure Relief Valve




Problems?

The corrosive nature of NH3 make pressure vessels
susceptible to stress corrosion cracking

Nurse tanks with an ASME plate have no
test/inspection requirement

Stress corrosion cracking, tank age, and improper

repairs or modifications can cause catastrophic
failure

No way inspect internally



May 2009 Inspection Operation

Statistics Total Percentage
Inspections conducted 398
Total violations 438
Tanks placed out-of-service (OOS) 110 27.63%
lllegible Data Plate / SP 13554 Non-Compliance 61.81%
Non-compliant Repairs 9.09%
Leaks 8.18%
HM Communication 0.90%
Damaged Tanks (dent, gouges, etc.) 2.72%
17.27%

Equipment
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Stress Corrosion Cracking; A cracking process that requires the simultaneous
action of a corrodent and sustained tensile stress. Stress-corrosion cracking
may occur in combination with hydrogen embrittlement.
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Silver Lake, MN — Nov. 2007

Rear head on tank failed while in transit. Rapidly expanding gas propelled truck into a

field, ripping the tank from the running gear. The driver suffered chemical burns to
his lungs.




Incidents

Calamas, lowa — April 2003
One fatality, one serious injury when this 1,500 gal. tank ruptured during filling.




Inspection regularly, and prior to filling

Proper maintenance

Use only registered and qualified repair persons/facilities
Proper loading — do not over-fill

No unauthorized modifications

Take ALL leaking or damaged tanks out of service until
they can be assessed and properly repaired.



QUESTIONS

Sgt. Susan Fries
517-241-0583
friess@michigan.gov
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